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1. PROJECT OVERVIEW 

The City is seeking to retain a Consultant to provide Detailed Design services for 
the Water Treatment Plant Record Drawing Update project. The Consultant’s team 
will be retained to provide technical and professional services to compile all existing 
record drawings or create drawings where gaps exist to obtain a complete multi-
disciplinary record drawing package for the Project. 

The City invites individual firms or consortiums of firms to submit Proposals for the 
above-referenced Project in accordance with the terms and conditions of this 
Request for Proposal document. 

1.1 Background 

1.1.1 Location 

Iqaluit is the capital of the Nunavut Territory and is located at the south end of 
Baffin Island near the end of Frobisher Bay (63°45’N latitude and 68°31’W 
longitude). Access to Iqaluit is provided by regular scheduled commercial aircraft 
year-round, snowmobile trails from other Baffin Island communities in the winter, 
and sealift from the port of Montreal and Valleyfield in the summer. 

1.1.2 Geology and Terrain 

Iqaluit’s location is above the tree line and within the permafrost zone of Canada. 
The region generally consists of glacially scoured igneous/ metamorphic terrain. In 
some locations, a thin layer of organic material is found. 

1.1.3 Climate 

Iqaluit has an Arctic climate with an average January temperature of -21.5°C and 
July average temperature of 8°C. The annual precipitation is made up of 19.2 cm of 
rainfall and 255.0 cm of snowfall for a total of 43.0 cm of precipitation. The 
prevailing winds are northwest at 16.7 km/hr. 

1.1.4 City Growth and Population 

The City is the newest Capital City in Canada and as a result has experienced a 
period of rapid development and growth. Iqaluit is the seat of government for the 
Territory of Nunavut and is the home base of many federal and territorial 
government departments. The City is rapidly developing into a regional center for 
the territory with many northern businesses in Inuit organizations making it their 
base of operations. The current population of Iqaluit is estimated at about 7,000 
people with an average annual growth rate between three and four percent. 
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1.1.5 Land Ownership System 

Iqaluit has a unique land ownership system. The major land owners in Iqaluit are 
the Commissioner of Nunavut, the City and the regional Inuit associations. These 
entities in turn lease land to individuals, corporations and other government 
departments. The City land is administered by a land acquisition by-law and by a 
Territorial Statute. Generally speaking, there is no private ownership of land. 

1.2 Definitions 

The following terms and definitions listed shall apply within this RFP: 

City/ Client/ Owner means the Municipal Corporation of the City; 
means the entity as defined in the 
Supplementary Conditions, which may be the 
same entity as the City as defined herein. 

City Representative means the individual, assigned to the Project, 
who will be representing the City. 

City Website   means www.iqaluit.ca.  

Class A Estimate means an estimate that is accurate to +/- 10% 
that is used to establish cost for the construction 
of  the Project and is based on 99% complete 
design package which is ready for tender. 

Class B Estimate means an estimate that is accurate within +/- 
15% and is based on a 66% design 
development. 

Class C Estimate means an estimate that is accurate within +/- 
20% and is based on a 33% design 
development. 

Class D Estimate means an estimate that is accurate within +/- 
30% and is based on conceptual design 
sketches. 

Closing Time   means the time set out in paragraph 4.1. 

Contractor means the entity who will be providing 
construction services to perform the work. 

Construction Contract means the executed agreement between the 
City and the Contractor for the work. 

Evaluation Committee means a committee appointed by the City in 
order to evaluate all submitted proposals in 
order to determine a preferred proponent. 

Preferred Proponent means the company or firm that has been 
selected by the City’s Evaluation Committee 

http://www.iqaluit.ca/
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and who will initially discuss the contract 
arrangements based upon acceptance of the 
proponent’s proposal. 

Consultant means the Consultant who will provide the 
technical and professional services defined in 
the Request for Proposal. 

Professional Services means the technical and professional services 
to be provided by the Consultant for this 
contract. 

Project means the Water Treatment Plant Record 
Drawing Update. 

Project Manager means the Project Manager assigned by the 
City, who will be responsible for managing the 
execution of the Project. 

Project Team means the group of people which includes the 
City Representative, the Project Manager, the 
Discipline Design Leaders and any other person 
invited from time to time by the City 
Representative of the Project Manager. 

Proponent means a company or firm intending to submit a 
Proposal and from whom a Proposal 
submission was received. 

Proposal means the document submitted in response to 
the Request for Proposal. 

Supplementary Conditions means the Supplementary Conditions forming 
APPENDIX B. 

This contract means the Consultant contract for which this 
Request for Proposal is issued. 

User group means the City or the users of the facility for 
which the City is responsible.  
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1.3 Project Scope 

The city is seeking a consultant to prepare a complete and exhaustive and fully 
comprehensive multi-disciplinary engineering record drawing package for the 
Water Treatment Plant to support City with their ongoing operation, preventative 
maintenance, and emergency response with respect to their infrastructure and 
facility assets. 

The consultant shall compile all existing record drawings, or build from scratch 
where drawings are not available, such that the end product of the assignment is a 
complete record drawing package of the Water Treatment Plant.  Consultant shall 
help city establish a standardized scope through this pilot project that can be used 
for future similar assets to help the City improve their record drawing inventory and 
processes. 

2. INSTRUCTIONS TO PROPONENTS 

2.1 Submission 

Proponents must submit their proposals by electronic submission (PDF format), 
through MERX before June 9, 2023, 3 PM EST. MERX can be accessed via the 
following website link – https://www.merx.com/. Proponents must address 
proposals to: 

City of Iqaluit 
Sumon Ghosh 
Director of Engineering and Capital Projects 
901 Nunavut Drive, P.O. Box 460 
Iqaluit, Nunavut, X0A 0H0 
   

Proponents will be required to submit a Technical and Financial Submission as part 
of their offer, in separate files. Files should be labeled as follows: 

Technical Submission:  “TECHNICAL PROPOSAL – 2023-RFP-052 / Water 
Treatment Plant Record Drawing Update – Proponent 
Name”  

Financial Submission: “FINANCIAL PROPOSAL – 2023-RFP-052 / Water 
Treatment Plant Record Drawing Update – Proponent 
Name”   

It is the Proponent’s responsibility to confirm successful submission of the proposal 
to MERX prior to the deadline. 

The final decision on whether to accept late Proposals is at the City’s discretion. 

  

https://www.merx.com/
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2.2 Inquiries 

All inquiries concerning this RFP are to be directed by email only to:  

Jared Wright 
Colliers Project Leaders 
jared.wright@colliersprojectleaders.com 
 
Priyanka Varmora 
Colliers Project Leaders 
priyanka.varmora@colliersprojectleaders.com 

 
To ensure consistency and fairness to all Proponents, all firms who have received 
the RFP will receive information with respect to significant inquiries in the form of 
written addenda or clarifications. Verbal explanations or instructions will not be 
binding. 

The deadline for submitting inquiries will be on June 2, 2023, 3 PM EST.  

2.3 Addenda 

If it is determined that an amendment is required to this RFP, a written addendum 
will be posted via Merx and the City’s website. It is the Proponents responsibility to 
check Merx and the City’s website to confirm whether an addendum has been 
posted. The only way this RFP may be added to or amended in any way is by a 
formal written addendum. No other communication whether written or oral from any 
person will affect or modify the terms of this RFP or may be relied upon by any 
Proponent. 

The City may amend, supplement or otherwise modify this RFP at any time and 
from time to time prior to the Proposal submission date, only by written addenda. 

2.4 Proponent Requirements 

The successful Proponent must have a valid City of Iqaluit Business License prior 
to commencement of the Project. The Preferred Proponent shall apply for a license 
immediately upon notification of award, should they not hold a valid license. 

2.5 Opening of the Proposals 

There will be no public opening of the Proposals. 

2.7 Validity of Offer 

The proposals shall remain open for acceptance for a period of not less than sixty 
(60) calendar days from the closing date of this Request for Proposal. 

  

mailto:jared.wright@colliersprojectleaders.com
mailto:priyanka.varmora@colliersprojectleaders.com
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2.8 Intended RFP Process Schedule 

The City estimates the schedule for the Request for Proposal process milestones 
will be as follows: 

Table 1 – RFP Process Schedule 

Milestone Date 

Issue RFP May 19, 2023 

Last Day for Proponent Questions June 2, 2023, 3 PM EST 

Last Date for Issue of Addendum June 5, 2023 

RFP Closes – Submission Deadline June 9, 2023, 3 PM EST 

Contract Award July 14, 2023 

Project Kick-Off Meeting July 21, 2023 

3. PROPOSAL REQUIREMENTS 

Proponent submissions should be prepared in sections, with the content of each 
section as specified below. Concise submissions which address the section 
requirements are encouraged. Where a maximum number of pages are specified, 
each page is based on a single-side of an 8 ½ x 11 sheet, with text no smaller than 
size 11 Arial font. The technical submission will be limited to twenty (20) pages 
single-sided with three (3) additional 11” x 17” pages for schedule and level of effort 
table. There are no page limits or restrictions to the financial submission.  

The technical submission must not have any financial details included. If aspects of 
the financial offer are included in the technical submission, the City may choose to 
disqualify the Proponent. 

3.1 Technical Submission Requirements 

3.1.1 Section A – Understanding of the Project (10 points) 

Provide a written statement demonstrating the Proponent’s understanding of the 
overall Project, the goals and objectives of this assignment, and its relevance to the 
overall delivery of the Project. Identify any risks and challenges, based on the 
Proponents understanding of the Project, based on the information presented in this 
RFP, and provide mitigation measures which will ensure successful project delivery. 

Provide a description of the Proponent’s vision for the assignment by comparison 
and contrast to reference projects which are similar examples of the Proponent’s 
work. The details of each project should be included at Section B. The Evaluation 
Committee is interested in understanding how these reference projects responded 
to the project requirements and how these relate to the Proponent’s understanding 
of the requirements for this assignment.  

3.1.2 Section B – Reference Projects (15 points – 5 points per project) 
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Provide information for Projects completed in the last 10 years that are relevant to 
this project. Provide three (3) reference projects. The projects listed should 
illustrate experience in the following areas: 

.1 Compiling a fully comprehensive exhaustive as-built record drawing 
package for an existing facility infrastructure or industrial facility where 
not all relevant information may have been available 

.2 Preparing engineering drawings from scratch for an existing 
infrastructure or industrial facility, with no or minimal existing design 
documents 

.3 Providing multi-disciplinary engineering design services for a water 
treatment plant or similar facility 

The Proponent should describe their roles and responsibilities on each of the 
projects, whether the projects were joint ventures along with the names of the other 
parties of the joint venture, and a brief description of the project/ assignment. For 
each project, identify a Client contact and provide contact information (email and 
phone number). The Evaluation Committee may consult with the persons indicated 
as references by the Proponents in order to obtain feedback on the Proponent’s 
performance on previous Projects and to understand the relationship between the 
Client and the Proponent. The technical ratings may be adjusted, based on the 
interviews and feedback from reference consultations. Proponents must ensure that 
phone numbers and e-mail addresses of references are accurate and still valid. 

When identifying a reference project, the Proponent should consider how their 
project relates to the assignment described in this RFP, along with the goals and 
objectives of the overall Project. Photographs representing each reference project 
are encouraged. 

3.1.3 Section C – Work Plan (25 points) 

Provide a work plan detailing the methodology and approach to be taken to deliver 
the assignment, reflecting the schedule outlined in this Request for Proposal. 
Identify the proposed schedule along with key milestones for meetings with the City 
group. Include in this section a schedule for the provision of services, identifying 
the time required for the Proponent’s work and a breakdown of the time (number of 
hours) allocated for each task and Consultant (if applicable) during the work 
identified in the Request for Proposal. Include a description of major tasks, sub-
tasks, methods/systems and personnel that the firm proposes to use for design 

The Proponent shall describe what Inuit, local and Nunavut content, if any, shall be 
utilized. 

3.1.4 Section D – Corporate Qualifications and Experience (5 points) 

Provide a statement of qualifications for the Proponent and other major consultant 
firms included in the Design Team (civil, structural, mechanical, electrical, and 
process control engineers) including: 

.1 Year founded as current corporate entity; 
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.2 Permanent office address; and 

.3 List a maximum of 5 reference Projects (do not provide Project details 
as these should be listed in Section B. 

3.1.5 Section E – Qualifications and Experience (15 points) 

Provide an organizational chart describing the Proponent’s Project Team for the 
assignment, which includes all positions and personnel involved in the project. 
Proponent to include key Sub-Consultant’s (if applicable) along with their position 
within the Project Team. Provide a summary of key Project Team personnel, and 
include the information below: 

.1 Name; 

.2 Corporate affiliation; 

.3 Role and title on the Project, including the period for which the 
individual is to be associated with the Project, and the extent of the 
individual’s time that will be devoted to the Project during that period; 
and 

.4 List any reference Projects provided in Section B (do not provide 
Project details) and describe the individual’s role on each of the 
Projects. 

Include the individual’s resume immediately after the individual’s summary. It is the 
City’s understanding that the Project Team proposed by the Proponent in this 
section will be committed to the full delivery of the assignment. Changes to the 
Proponent’s Project Team must be approved by the City. 

3.1.6 Section F – List of Sub-consultants 

Provide a list of all consultants the Consultant will be looking to engage as “Sub-
Consultants” for the execution of the Project. 

3.1.7 Section G – Mandatory Submission Requirements (pass/fail) 

 Provide all mandatory requirements, as identified in Section 4.3.  Proponents who 
fail to submit mandatory items will not proceed to the next phase of evaluation. 

3.2 Financial Submission Requirements 

3.2.1 Consultant’s Professional Fees (30 points) 

Submit a completed and unqualified Cost Submission Form, included in Appendix 
A, along with a Consultant’s corresponding level of effort fee table, complete with 
positions, hours, rates, and fee breakdown, based on the work being requested 
under this RFP. The level of effort table must be broken up based on major project 
tasks/ phases (i.e. detailed design phase, tender support, contract administrator/ 
site inspection, etc.).  
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The fee table must also include a breakdown on expenses/ disbursements, based 
on the requirements described in the Terms of Reference. The Proponent must use 
per diem rates established by the National Joint Council for the Territory of 
Nunavut. Accommodations will be provided by the City of Iqaluit at a City owned 
residence. The Proponent will be responsible for transportation requirements and 
must include this in their fee proposal for expenses/ disbursements. All expenses/ 
disbursements will be invoices at cost with no mark-up.  

The completed Cost Submission Form and level of effort fee table shall form part of 
the contract document to be used between the City and the Preferred Proponent. 
The rates included in the fee table will be used in the event the scope of work is 
changed and provisions of the contract value to be changed during the project 
period. 

The Financial Submission will not be opened until after the evaluation of the 
technical submission has been completed and satisfied per the required criteria. 
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4. EVALUATION 

4.1 Evaluation Committee 

The evaluation of Proposals will be undertaken by an Evaluation Committee 
appointed by the City. The Evaluation Committee may consult with technical, 
financial and other advisors, as the Evaluation Committee, in its sole discretion, 
may decide. The Evaluation Committee will reach a consensus through discussions 
internal to the Committee. 

4.2 Evaluation Stages 

Proposals will be evaluated in four stages: 

4.2.1 Evaluation of Mandatory Criteria 

Proposals that do not meet the mandatory criteria will be rejected (Refer to Section 
4.3 below). 

4.2.2 Technical Evaluation – Total Value 70 Points 

Subject to the Evaluation Committee’s right to reject an unacceptable Proposal 
under Section 4.4, the Evaluation Committee will evaluate and score the Proposal 
information provided using Table 2 in Section 4.5 as a guide to assign scores. For 
each criterion, each Proposal will be assessed, and points will be awarded on the 
basis of the extent to which the requirements of the Request for Proposal 
documents are satisfied, and the comparative merit of the individual Proposal as 
compared to other Proposals. 

Proposals will be ranked from highest to lowest in terms of meeting the City’s 
requirements and containing technical merit. Proponents are required to achieve a 
minimum score of 70% (49/70 points) on the Technical Evaluation, in order to 
qualify for review of the Financial Submission.  

4.2.3 Financial Evaluation – Total Value 30 Points 

Financial evaluation of cost criteria will be conducted after evaluation of the 
technical criteria and reference checks.    

A total of 30 points will be awarded on the basis of the fee Proposal, and the 
distribution of fees to each phase of the Project.  

The points for price will be awarded as follows:   

The score for the Financial Submission will be in accordance with the following 
formula: 

Proponent Score = Lowest Financial Offer x 30 points 

 Proponent Financial Offer  
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4.2.4 Selection 

The Evaluation Committee will rank the Proponents, using the combined Technical 
and Financial score, from which it will select the Preferred Proponent. The 
Preferred Proponent’s Proposal will be recommended to the City for the award of a 
contract for Consultant services based on the Proponents standing in the 
evaluation review process. 

4.3 Mandatory Requirements 

As indicated in Section 1 of this Request for Proposal, Proponents may be 
individual firms, or consortia of firms. In order for Proponent’s Proposals to be 
considered for further evaluation they must demonstrate in their Proposals that the 
following mandatory requirements can be met. 

Proponents must: 

.1 Provide evidence satisfactory to City from the Proponent’s insurer that the 
Proponent is able to obtain the insurance coverage as specified in 
APPENDIX E City’s Standard Service Agreement; 

.2 Include the submission of the Proponent’s latest valid WSCC/ WSIB 
Certificate of Clearance; 

.3 Include a completed sign-off of Proposal submission, as per the requirements 
in APPENDIX F; and 

4.4 Rejection of Unacceptable Proposals 

The Evaluation Committee may at any time reject a Proposal without completing a 
full evaluation (including a Proposal from a Proponent that complies with the 
Mandatory Requirements), if in the judgment of the Evaluation Committee further 
consideration of the Proposal would not be acceptable as the basis for a contract 
considering the evaluation criteria indicated in Section 4.5 below. 

The City reserves the right without liability, cost or penalty, in its sole discretion to 
disqualify any Proposal before its full evaluation if the Proposal reveals a conflict of 
interest, incorrect information, or misrepresentation by the Proponent of any 
information provided in its Proposal. The City further reserves the right without 
liability, cost or penalty, in its sole discretion to disqualify any Proposal where there 
is evidence that the Proponent, its employees, agents or representatives colluded 
with one or more other Proponents or any of their respective employees, agents or 
representatives in the preparation of the Proposal. 

4.5 Evaluation Criteria 

The Evaluation Committee will evaluate eligible Proposals to determine the 
Proposal which best meets the needs of the City, using the weighting criteria 
indicated in Table 1 below as a guideline. 

Table 2 – RFP Evaluation Criteria 
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EVALUATION CRITERIA WEIGHTING 

Technical Submission 

Section A – Understanding of the Project 10 points 

Section B – Reference Projects 15 points 

Section C – Work Plan 25 points 

Section D – Corporate Qualifications and Experience 5 points 

Section E – Qualifications and Experience 15 points 

Technical Score Sub-Total: 70 points 

Financial Submission  

Consultant Fees – Cost Submission Form 30 points 

Financial Score Sub-Total: 30 points 

Total RFP Evaluation Score: 100 points 

5. TERMS AND GENERAL CONDITIONS 

5.1 Terms and Conditions 

5.1.1 Submission of a Proposal constitutes acknowledgement that the Proponent has 
read and agrees to be bound by all the terms and conditions of this Request for 
Proposal. 

5.1.2 The City will not make any payments for the preparation of a response to this 
Request for Proposal.  All costs incurred by a Proponent will be borne by the 
Proponent. 

5.1.3 This is not an offer. The City does not, by virtue of this Proposal call, commit to an 
award of this Proposal, nor does it limit itself to accepting the lowest price or any 
Proposal submitted, but reserves the right to award this Proposal in any manner 
deemed to be in the City’s best interest. 

5.1.4 Proponents may not amend their proposal after the closing date and time but may 
withdraw their proposal at any time prior to acceptance by the City and issuing a 
Letter of Intent. 

5.1.5 The City has the right to cancel this Request for Proposal at any time and to 
reissue it for any reason whatsoever, without incurring any liability and no 
Proponent will have any claim against the City as a result of the cancellation or 
reissuing of the Request for Proposal. 

5.1.6 The City will not be responsible for any Proposal that does not indicate the Request 
for Proposal reference, and the Proponent’s name. 

5.1.7 The City will not be responsible for any Proposal that is delivered to any address or 
in any manner other than that provided in Section 2.1 of this Request for Proposal. 
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5.1.8 If a contract is to be awarded as a result of this Request for Proposal, it will be 
awarded to the Proponent whose Proposal for each service, in the City’s opinion, 
provides the best potential value to the City and is capable in all respects to 
perform fully the contract requirements and has the integrity and reliability to assure 
performance of the contract obligations. 

5.1.9 If the City decides to award a contract based on a submission received in response 
to this Request for Proposal, the Successful Proponent will be notified of the intent 
to award in writing, and the subsequent execution of a written agreement shall 
constitute the making of a Contract.  Proponents will not acquire any legal or 
equitable rights or privileges whatsoever until a Contract is signed by both parties. 
In the event of any inconsistency between this Request for Proposal, and any 
ensuing contract, the contract shall govern. 

5.1.10 The contract will be in the form of the City’s standard “City of Iqaluit Services 
Agreement” and it will contain the relevant provisions of this Request for Proposal, 
the accepted Proposal as well as such other terms as may be mutually agreed 
upon, whether arising from the accepted Proposal or as a result of any negotiations 
prior or subsequent thereto.  The City reserves the right to negotiate modifications 
with any Proponent who has submitted a Proposal. 

5.1.11 A copy of the Services Agreement is included as APPENDIX E. 

5.1.12 Any amendment made by the City to the Request for Proposal will be issued in 
writing and sent to all who have received the documents. 

5.1.13 An Evaluation Committee will review each Proposal.  The City reserves the 
exclusive right to determine the qualitative aspects of all Proposals relative to the 
evaluation criteria. 

5.1.14 Proposals will be evaluated as soon as practicable after the closing time.  No detail 
of any Proposal will be made public except the names of all parties submitting 
Proposals. 

5.1.15 The proposal and accompanying documentation submitted by the proponents are 
the property of the City and will not be returned. 

5.1.16 Proponents must acknowledge receipt of any addenda issued by the City in their 
Proposal. 

5.1.17 Proponents shall disclose in its Proposal any actual or potential conflicts of interest 
and existing business relationships it may have with the City, its elected or 
appointed officials or employees. The City may rely on such disclosure. 

5.1.18 Proponents and their agents will not contact any member of the City Council, City 
Staff or City Consultants with respect to this Request for Proposal, other than the 
City Representative named in section 2.6, at any time prior to the award of a 
contract or the cancellation of this Request for Proposal. 

5.2 No Collusion 

By submitting a Proposal, the Proponent, and each firm, corporation or individual 
member associated with the Proponent’s Proposal submission, represents and 
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confirms to the City, with the knowledge and intention that the City may rely on 
such representation and confirmation, that its Proposal has been prepared without 
collision or fraud, and in fair competition with Proposals from other Proponents. 
Include confirmation of this under Item 3.1.8 of the Proposal submission. 

5.3 Conflict of Interest 

Proponents shall disclose any potential conflicts of interest and existing business 
relationships they may have with Colliers Project Leaders, the City, its elected 
officials or employees, or any known participants in the Project.  The City may rely 
on such disclosure. 

Under Item 3.1.8 of the Proposal submission, include confirmation of the 
Proponent’s agreement to conform to the conflict of interest requirements and 
disclosures as indicated in Supplementary Conditions SC2 – CONFLICT OF 
INTEREST. 

5.4 Accuracy of Information 

While the City has used considerable efforts to ensure an accurate representation 
of information in the Request for Proposal, the information contained in this 
Request for Proposal is supplied solely as a guideline for Proponents. The City 
gives no representation whatsoever as to the accuracy or completeness of any of 
the information set out in this Request for Proposal, or any other background or 
reference information or documents prepared by third parties and made available 
to Proponents.  Proponents will make an independent assessment of the accuracy 
and completeness of such information and will have no claim whatsoever against 
the City or its representatives, agents, consultants and advisors, with respect to 
such information. 

5.5  Confidentiality 

Proponents shall treat all information received through this Request for Proposal 
process and subsequent contract award as confidential and will not disclose such 
information to any person except with the prior written consent of the City.  

Under Item 3.1.8 of the Proposal submission, include confirmation of the 
Proponent’s agreement to conform to the confidentiality requirements as indicated 
in Supplementary Conditions SC1 – CONFIDENTIALITY. The Consultant shall 
ensure that all drawings, specifications and other documentation prepared for the 
Project and designated as confidential by the Owner, are prominently stamped on 
each page or sheet of each document with the word ”CONFIDENTIAL” prior to 
release for construction bidding purposes or during the course of the Work. 

5.6 Working Language 

All Proposals must be written in English. 
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5.7 Terms of Payment 

The Proponent shall be reimbursed monthly for works completed for each service 
provided. Invoices are to be submitted on a monthly basis, and shall include: 

.1 the project title. 

.2 the service contract number. 

.3 a description of the work completed. 

.4 billing summary, which includes the tasks as set forth in the costing 
submission, the proposed costs, cost to date, percentage invoiced to 
date, and the percentage of work completed to date for each task. 

.5 backup for all disbursements (time sheets may be requested). 

The monthly invoice should be reviewed as a draft by the Consultant and the 
Project Manager in order to validate the fee and services being claimed. The 
Proponent is to update the invoice (as required), as per comments/ feedback 
received from the Project Manager. The Project Manager and Proponent are to 
determine at the Project Kick-Off meeting the date which draft monthly invoices are 
to be reviewed.  

The final invoice is to be submitted to the Project Manager for processing with the 
City. Invoices that are issued directly to the City’s Accounts Payable Department 
will not be processed. Invoices must be submitted for payment by the 15th of every 
month, for previous months work (e.g. invoice must be submitted by February 15th 
for work completed up to January 31st). 

No payment will be made for the cost of work incurred to remedy errors or 
omissions for which the contractor is responsible. No additional invoicing will be 
accepted above and beyond what the City has agreed to as per the contract. At no 
time shall the contract upset limit be exceeded without prior written authorization 
from the City. 

5.8 Cash Flow Expenditure Forecast 

The Proponent is to submit a cash flow expenditure forecast identifying how the 
Proponent anticipates invoicing the City on a monthly process, based on the 
established schedule. An update cash flow expenditure forecast is to be submitted 
with every monthly invoice. 

5.9 WSIB/ WSCC Certificate 

Under Item 3.1.8 of the Proposal submission, include submission of the 
Proponent’s latest WSIB or WSCC Certificate of Clearance (failure to submit a 
certificate or letter of exemption from coverage with the Proposal may result in 
disqualification of the Proposal).  Proponents with no WSCC coverage must apply 
to the Government of Nunavut with 10 working days of starting operations. 
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5.10 Health and Safety 

The successful Proponent shall provide the City a copy of its Health and Safety 
plan within 5 calendar days of execution of the contract. The successful Proponent 
shall comply at all times with the City’s health and safety requirements while 
working in Iqaluit. 

5.11 Project Reporting  

The Consultant will be required to provide monthly status reports, which must 
communicate the following: assignment status, work completed to date, work 
remaining, schedule progress (baseline and approved changes), and financial 
status (original contract value, current contract value, % complete vs. % spent). 
The report is to be submitted to the City’s Project Manager. 

6. CONSULTANT SCOPE OF WORK 

The consultant is required to compile all existing record drawings or create 
drawings where gaps exist for a complete multi-disciplinary record drawing 
package for Water Treatment Plant. The final documents need to be delivered in 
CAD and PDF format for office staff as well in physical copy for onsite use. The 
following sections describe the services to be provided by the Consultant. 

6.1 Record Drawing Preparation 

Purpose: To prepare a complete exhaustive record drawing and Operations & 
Maintenance (O&M) manual package for the City’s Water Treatment 
Plant as it relates to (including but not limited to) base building and 
process architectural, structural, electrical, mechanical, plumbing, 
HVAC, process, and instrumentation floor plans, elevation drawings, 
section drawings, schedules, typical details, line diagrams, and 
process diagrams.  

The Consultant shall: 

.1 Provide an agenda for, chair, and minute a stakeholder engagement 
meeting to confirm the comprehensive exhaustive requirements (i.e. 
drawing and O&M manual list) that are to be included in the final 
record drawing package.  

.2 Review the information provided with the RFP and following contract 
award (if any) to compile all existing record drawings and seek any 
information from the City to be able to create a complete engineering 
multi-disciplinary package to confirm what relevant information is 
available currently as it relates to the preparation of the final record 
drawing package.  

.3 Conduct a site inspection visit to validate (or correct) the existing 
information made available previously as well as to gather all of the 
necessary information relating to the Water Treatment Plant base 
building and process features, elements, layout, equipment, and 
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processes as well as model numbers and any identified changes from 
the existing drawings as it relates to preparing the final record drawing 
package.  During the site visit it is expected that the consultant shall 
also conduct onsite engagements and investigations to establish an 
understanding of the WTP processes and functions as it relates to 
preparing the final deliverables. 

.4 Prepare a complete exhaustive compiled record drawing package and 
operation and maintenance manual for all major base building and 
process equipment.  Provide an agenda for, chair, and minute a 
review meeting to present the draft package for the purpose of 
gathering any feedback for incorporation when preparing the final 
package. 

A non-exhaustive list of required deliverables for this phase is provided below: 

.1 Stakeholder engagement meeting agenda and minutes 

.2 Record Drawing Package and O&M Manual List 

.3 Record Drawing and O&M Manual Package (draft and final) 

.4 Record Drawing and O&M Manual Package review meeting agenda 
and minutes 

7. SCHEDULE 

7.1 Timelines 

The Proponent must satisfy the general timelines identified below for the work. 

Table 3 – Project Schedule 

Milestone Date 

Project kickoff meeting July 21, 2023 

Stakeholder engagement meeting August 4, 2023 

Submission of draft Record Drawing Package and O&M 
Manual list  

August 18, 2023 

Submission of final Record Drawing Package and O&M 
Manual list  

September 1, 2023 

City inventory review September 29, 2023 

Completion of WTP surveying and inspections for scope 
gaps 

October 20, 2023 

Submission of draft Record Drawing and O&M Manual 
Package 

November 24, 2023 

Submission of final Record Drawing and O&M Manual 
Package  

December 15, 2023 

Project Completion December 31, 2023 
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7.2 Submission Requirements 

Proponent to prepare project schedule in the form of a Gantt chart. The schedule is 
to include dates for the commencement and completion of each major element of 
the work, as per the requirements of Table 3. The key elements of the schedule will 
detail the various assignment milestones. The schedule will form the baseline for 
assignment. 

The schedule will form part of the contract documents. Changes to the project 
schedule must be approved by the Project Manager by means of a change order. A 
revised schedule must be submitted describing the approved changes.  
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APPENDIX A – COST SUBMISSION FORM 

Proponent’s Name: 

 _________________________________________________________ 

 

Proponent’s Address: 

 _________________________________________________________ 

 

Proponent Email/ Telephone:

 _________________________________________________________ 
 

Provide the following cost breakdown for the services detailed herein that the Proponent is proposing 

to offer the City of Iqaluit. 

 

Table A1 Fee Table 

Item Description Qty Unit Unit Price Total 

1. 
Project management, coordination, 
administration, meetings, etc. 

1 LS $ $ 

2. 
Stakeholder engagement and 
background information review 

1 LS $ $ 

3. 
Site visit activities (T&M with upset limit, 
10 hours per day for 10 days) 

10 days $ $ 

4. 
Site visit disbursements: flights (T&M 
with upset limit) 

1 
Round 
trip 

$ $ 

5. 
Site visit disbursements: 
accommodations (T&M with upset limit) 

10 days $ $ 

6. 
Site visit disbursements: rental vehicle, 
gas, per diem, and other disbursements 
(T&M with upset limit) 

10 days $ $ 

7. 
Record Drawing and O&M Manual 
Package preparation 

1 LS $ $ 

Sub-Total: $ 

GST: $ 

TOTAL: $ 

 
Fees for changes to the work shall be as agreed upon prior to the commencement of services for the 
change as set out under the contract. For additional work, the proponent shall use the rates detailed 
below. 

 

POSITION TEAM MEMBER Hourly Rates ($/hr.) 

Principal/ Project Sponsor   

Project Manager   

Project Engineer   

Insert Position(s)   
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Consultant to add positions as necessary. Each discipline shall provide names for each position as 
necessary. 
 

END OF APPENDIX A   
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APPENDIX B – SUPPLEMENTARY CONDITIONS 

Amend the General Conditions as follows: 

Add SC1 Confidentiality 

SC 1 Confidentiality 

.1 The Consultant and the Consultant’s employees and sub-Consultants 
shall not use, copy, disclose or otherwise communicate and 
information not available to the general public that was gained by 
them in the course of their duties related to this Contract, except as is 
necessary in the proper discharge of those duties. This obligation 
survives the Contract. 

.2 All information provided by the Consultant is subject to the disclosure 
and protection provisions of applicable freedom of information and 
privacy legislation. Such Act allows any person a right of access to 
records in the Client’s custody or control, subject to limited and 
specific exceptions. 

 Add SC2 Conflicts of Interest 

  SC 2 Conflicts of Interest 

  The Consultant and the Consultant’s employees: 

.1 shall conduct their duties related to this Contract with impartiality and 
shall, if they exercise inspection or other discretionary authority over 
others in the course of those duties, disqualify themselves from 
dealing with anyone with whom a relationship between them could 
bring their impartiality into question; 

.2 shall not influence, seek to influence, or otherwise take part in a 
decision of the Client, knowing that the decision might further their 
private interests. Any communication with the City’s elected officials 
before contract award shall result in disqualification of the Proponent. 

.3 shall not accept any commission, discount, allowance, payment, gift, 
or other benefit that is connected, directly, or indirectly with the 
performance of their duties relating to this Contract, that causes, or 
would appear to cause, a conflict of interest, and 

.4 shall have no financial interest in the business of a third party that 
causes, or would appear to cause, a conflict of interest in connection 
with the performance of their duties related to this Contract, and if 
such financial interest is acquired during the term of this Contract, the 
Consultant shall promptly declare it to the Client. 

 Add SC3 Project History File 

  SC 3 Project History File 
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.1 All project documentation shall be considered deliverables and shall 
form the core of the Project History File. A project history file is to be 
submitted to the Client prior to project closeout. It is the Consultants 
responsibility to ensure that the requirements for all deliverables be 
applied to all sub-consultants and vendors.  

.2 All supporting and originating data (calculations, graphs, data, 
pictures, drawings checks, tables, etc.) that are developed and 
incorporated into the deliverable documentation shall be included in 
Project history file.  

.3 All data collected as part of the Project and relating to the deliverables 
that have been organized into database tables and spreadsheets shall 
be included electronically as supporting data for the deliverable. This 
information will be incorporated into the project history file 

.4 The project history file will be submitted electronically in a logical file 
folder structure.  

 

END OF APPENDIX B 
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APPENDIX C – SUB-CONSULTANT LIST 

The Proponent will engage and fully coordinate the work of the following sub-consultants 
listed to deliver the work: 

Table C1 List of subconsultants 

Consultant Name Project Office Address Discipline 

   

   

   

   

   

   

   

   

   

   

 

END OF APPENDIX C 
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APPENDIX D – INFORMATION PROVIDED BY THE CITY 

 

This schedule forms part of the contract for consulting services for 2023-RFP-052 / Water 
Treatment Plant Record Drawing Update. The City will provide the following information to 
the Consultant: 

 .1 Municipal Design Guidelines, City of Iqaluit – 2015 

 .2 Good Building Practices Guideline, Government of Nunavut – 2020  

 .3 WTP available documents 

 

END OF APPENDIX D 
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APPENDIX E – CITY OF IQALUIT SERVICES AGREEMENT 

 BETWEEN:  THE MUNICIPAL CORPORATION OF THE CITY OF IQALUIT 

(hereinafter referred to as the "CITY OF IQALUIT") 

OF THE FIRST PART 

 

 AND:          <INSERT CONSULANT NAME> 

         (hereinafter referred to as the "Consultant") 

OF THE SECOND PART 

 

WHEREAS the CITY OF IQALUIT has requested the Consultant to provide engineering services for the 
<insert project name/ contract title>; 

AND WHEREAS the Consultant has agreed to provide such services to the CITY OF IQALUIT in its 
proposal dated <insert proposal date>; 

AND WHEREAS the CITY OF IQALUIT and the Consultant wish to set out the terms and conditions 
relating to the provision of such services; 

THEREFORE the CITY OF IQALUIT and the Consultant agree as follows: 

1. SERVICES AND PAYMENT    

 1.1 The Consultant agrees to provide to the CITY OF IQALUIT those services set out in the job 
description and scope of work provided on <insert proposal date>. A copy of the proposal is 
attached as Appendix "A".  

 1.2  The CITY OF IQALUIT agrees to pay for the services described above, a total amount not greater 
than <insert proposal amount>, for the provision of professional services based on the Proposal 
dated <insert proposal date>. 

2. TERM 

 2.1. This Contract shall commence on the <insert contract start date> and terminates on the <insert 
contract termination date> unless otherwise terminated in accordance with the provisions of 
this Contract.   

3. NOTICE AND ADDRESS 

 3.1 Any notice required to be given herein or any other communication required by this contract 
shall be in writing and shall be personally delivered, sent by facsimile, or posted by prepaid 
registered mail and shall be addressed as follows: 
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i)  If, to the CITY OF IQALUIT: 
     

Rod Mugford 
Chief Administrative Officer 
City of Iqaluit 
P.O. Box 460 Iqaluit, NU X0A 0H0 

      
     Reference: 2023-RFP-052 

 
ii)  If to the Consultant at: 

   
<Insert Consultant Representative Name> 
<Insert Consultant/ Company Name> 
<Insert Address> 

 
 3.2  Every such notice and communication, if delivered by hand, shall be deemed to have been 

received on the date of delivery or if sent by prepaid registered mail shall be deemed to have 
been received on the seventh day after posting, or if by facsimile, 48 hours after the time of 
transmission, excluding from the calculation weekends and statutory holidays. 

4. COMPLETE AGREEMENT 

 4.1 This Contract and its attachments constitute the complete Contract between the parties. Except 
as provided herein, it supersedes and shall take effect in substitution for all previous 
agreements. It is subject to change only by an instrument executed in writing by the City. 

 4.2 If this Contract arises from a request for proposals or tender call, the provisions of the request 
for proposals or tender call and the Consultant’s bid or proposal submission are incorporated 
into this Contract and may be used to clarify, explain or supplement this Contract, but shall not 
be used to contradict any express terms of this Contract.  

 4.3 In the event of a conflict between this Contract, the Consultant's bid or proposal submission, 
and the City's original tender bid instructions or Request for Proposals, the more recently 
prepared document shall govern to the extent of such inconsistency.    

5. GENERAL TERMS 

 5.1 Any information obtained from or concerning any department of the CITY OF IQALUIT or clients 
of any department of the CITY OF IQALUIT, by the contractor, its agents or employees in the 
performance of any contract shall be confidential.  The Consultant shall take such steps as are 
necessary to ensure that any such information is not disclosed to any other person and shall 
maintain confidential and secure all material and information that is the property of the CITY OF 
IQALUIT and in the possession of or under the control of the Consultant.  This clause survives the 
termination of this contract. 

 5.2 Time shall in every respect be of the essence. The Consultant shall deliver the services specified 
in the contract and according to the project schedule on costs. The CITY OF IQALUIT may grant 
reasonable extensions to the Consultant for delays, if the Consultant can show those delays 
were caused by circumstances beyond the control of the Consultant. 

 5.3 The Consultant is an independent Consultant with the CITY OF IQALUIT and nothing in this 
contract shall be construed or deemed to create the relationship of employee and employer or 
of principal and agent between the CITY OF IQALUIT and the Consultant.  The Consultant is 
solely responsible for payments of all statutory deductions or contributions including but not 
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limited to pension plans, unemployment insurance, income tax, workers' compensation and the 
Nunavut Payroll Tax. 

 5.4 This contract shall be interpreted and governed in accordance with the laws of Nunavut and the 
laws of Canada as they apply in Nunavut. 

 5.5 No waiver by either party of any breach of any term, condition or covenant of this contract shall 
be effective unless the waiver is in writing and signed by both parties.  A waiver, with respect to 
a specific breach, shall not affect any rights of the parties relating to other or future breaches. 

 5.6 The failure of either party at any time to require the performance of any provision or 
requirement of this contract shall not affect the right of that party to require the subsequent 
performance of that provision or requirement. 

 5.7 Title to any report, drawing, photograph, plan, specification, model, prototype, pattern, sample, 
design, logo, technical information, invention, method or process and all other property, work 
or materials which are produced by the Consultant in performing the contract or conceived, 
developed or first actually reduced to practice in performing the contract (herein called "the 
Property") shall vest in the CITY OF IQALUIT and the Consultant hereby absolutely assigns to the 
CITY OF IQALUIT the copyright in the property for the whole of the term of the copyright.  The 
Consultant shall not be responsible for any loss or damage suffered by the City of Iqaluit or any 
third parties resulting from any unauthorized use or modification of the property, errors in 
transmission of the property, changes to the Property by others, the consequences of design 
defects due to the design of others, or defects in contract documents prepared by others, and 
the City of Iqaluit agrees to defend, indemnify, and hold the Consultant harmless from and 
against all claims, demands, losses, damages, liability and costs associated therewith. Subject to 
the foregoing, the Property may be relied by the City of Iqaluit for design and construction work 
undertaken by other parties with respect to the Services provided that such parties verify the 
accuracy and completeness of the Property to their satisfaction.   

5.8 It is intended that all provisions of this agreement shall be fully binding and effective between 
the parties, but in the event that any particular provision or provisions or a part of one is found 
to be void, voidable or unenforceable for any reason whatever, then the remainder of the 
agreement shall be interpreted as if such provision, provisions, or part thereof, had not been 
included. 

  5.9 This contract may be extended by the written consent of the parties. 

5.10 The CITY OF IQALUIT may delegate any of its authority and undertaking pursuant to this contract 
to any employee or contractor the CITY OF IQALUIT by notice in writing to the Consultant. 

5.11 This contract shall ensure to the benefit of and be binding on the respective administrators, 
successors and assignment of each of the parties hereto. 

6. CONSULTANT RESPONSIBILITIES 

6.1 The Consultant shall indemnify and hold harmless, the CITY OF IQALUIT, its officers, employees, 
servants and agents from and against all claims, actions, causes of action, demands, losses, 
costs, damages, expenses, suits or other proceedings by whomsoever made, brought or 
prosecuted in any manner based upon or related to the negligent acts, errors, or omissions of 
the Consultant under this contract. 

6.2 The Consultant shall be liable to the CITY OF IQALUIT for any loss or damage to property or 
equipment that is supplied to or placed in the care, custody or control of the Consultant for use 
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in connection with the contract if such loss or damage is attributable to the negligence or 
deliberate acts of the Consultant or its employees or agents. 

6.3 If, in the opinion of the CITY OF IQALUIT acting reasonably, the Consultant is in default in respect 
of any obligation of the Consultant hereunder, the CITY OF IQALUIT may rectify such default and 
pursue a claim against the Consultant for any direct costs associated with any such remediation, 
including a reasonable allowance for the use of the CITY OF IQALUIT’s own employees or 
equipment. 

6.4 The Consultant may not assign or delegate work to be done under this contract, or any part 
thereof, to any other party without the written consent of the CITY OF IQALUIT.  In the case of a 
proposed assignment of monies owing to the Contractor under this contract, the consent in 
writing of the CITY OF IQALUIT must be obtained.   

6.5 The Consultant shall keep proper accounts and records of the services for a period of 3 years 
after the expiry or termination of this agreement.  At any time during the term of this contract 
or during the three years following the completion or termination of this agreement, the 
Consultant shall produce copies of such accounts and records upon the written request of the 
CITY OF IQALUIT. 

6.6 The Consultant shall notify the CITY OF IQALUIT immediately of any claim, action, or other 
proceeding made, brought, prosecuted or threatened in writing to be brought or prosecuted that 
is based upon, occasioned by or in any way attributable to the performance or non-performance 
of the services under this contract. 

6.7  
6.8 If at any time the Consultant considers their estimates indicate costs will exceed the project 

budget, they will immediately advise the City of Iqaluit.  If in the opinion of the City of Iqaluit, 
acting reasonably, the excess is due to design, costs factors or matters under the control or 
reasonably foreseeable by the Consultant, the CITY OF IQALUIT may require the Consultant to do 
everything by way of revision of the design to bring the cost estimate within the project budget.  
Costs of completing such revisions shall be based upon a level of compensation reasonably 
appropriate to the circumstances, including the reason for the revisions.   

 
6.9 Except as required in the performance of services set out in this agreement, the Consultant must 

maintain as confidential all data and information made available to the Consultant, the CITY OF 
IQALUIT, or any other parties which is generated by or results from the Consultant’s performance 
of the Services described in this Contract.  All such data and information is the property of the City 
of Iqaluit.  This clause shall survive the termination of the Contract. 

 

7. TERMINATION   

7.1 The CITY OF IQALUIT may terminate this contract at any time upon giving written notice to this 
effect to the Consultant if, in the opinion of the CITY OF IQALUIT, the Consultant is unable to 
deliver the service as required, the Consultant’s performance of work is persistently faulty, in the 
event that the Consultant becomes insolvent or commits an act of bankruptcy, in the event that 
any actual or potential labor dispute delays or threatens to delay timely performance of the 
contract or the (Consultant Contractor) defaults or fails to observe the terms and conditions of 
the contract in any material respect. 

 
7.2 This contract shall terminate as of the day for termination set out in the written notice and the 

Consultant shall forthwith invoice the CITY OF IQALUIT for work performed to the date of 
termination. 
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7.3 Any invoice submitted by the Consultant pursuant to clause 7.2 shall be reviewed by the CITY OF 

IQALUIT to assess the amount which is properly due and owing for work done by the Contractor 
prior to termination. 

 
8. FINANCIAL 

8.1 The CITY OF IQALUIT, having given written notice of a breach, may withhold or hold back in 
whole or in part any payment due the Consultant without penalty, expense or liability, if in the 
opinion of the Contracting Authority, the Consultant has failed to comply with or has in any way 
breached an obligation of the consultant.  Any such hold back shall continue until the breach has 
been rectified to the satisfaction of the CITY OF IQALUIT. 

8.2 The CITY OF IQALUIT may set off any payment due the Consultant against any monies owed by 
the Consultant to the CITY OF IQALUIT. 

8.3 The City of Iqaluit will pay the Goods and Services Tax (GST). 

8.4 Provided all terms and conditions on the part of the Consultant have been complied with, each 
invoice will be paid thirty (30) calendar days after receipt of the invoice, or thirty (30) calendar 
days after delivery of the services, whichever is later 

8.5 The CITY OF IQALUIT may, in order to discharge lawful obligations or to satisfy lawful claims 
against the Consultant or a Subconsultant arising out of the execution of work, pay any amount, 
which is due and payable to the Consultant under the contract, if any, directly to the obligee of 
and the claimants against the Consultant or Subconsultant. 

9. INSURANCE AND LIABILITY  

9.1 The Consultant’s liability to the City of Iqaluit for claims arising out of this Agreement, or in any 
way relating to the Services, will be limited to direct damages and to the re-performance, 
without additional compensation, of any Services not meeting a normal professional standard of 
care and such liability will, in the aggregate, not exceed the amount of $1,000,000.00. The 
limitations of liability will apply, to the extent permitted by law, whether Consultant’s liability 
arises under breach of contract or warranty; tort, including negligence; strict liability; statutory 
liability; or any other cause of action, and will extend to and include Consultant’s directors, 
officers, employees, insurers, agents and sub-consultants. 

 
9.2 In no event will either party be liable to the other party for indirect or consequential damages 

including without limitation loss of use or production, loss of profits or business interruption. 
 
9.3 The Consultant shall, without limiting his obligations or liabilities hereto, obtain, maintain and 

pay for during the period of this agreement, the following insurance with limits not less than 
those shown: 

a) Workers' Compensation insurance covering all employees engaged in the work in 
accordance with the statutory requirements of the Territory or Province having 
jurisdiction over such employees. If the Consultant is assessed any additional levy, extra 
assessment or super-assessment by a Workers' Compensation Board as a result of an 
accident causing injury or death to an employee of the Consultant or any sub-consultant, 
or due to unsafe working conditions, then such levy or assessment shall be paid by the 
Consultant at its sole cost and is not reimbursed by the CITY OF IQALUIT. 
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b) Employer's liability insurance with limits not less than $500,000 for each accidental 
injury to or death of the Consultant’s employees engaged in the work.  If Workers' 
Compensation insurance exists, then in such event, the aforementioned Employer's 
Liability insurance shall not be required but the Comprehensive General Liability policy 
referred to in item (d) herein shall contain an endorsement providing for Contingent 
Employers' Liability insurance. 

c) Motor Vehicle, water craft and snow craft standard liability insurance covering all 
vehicles and/or craft owned or non-owned, operated and/or licensed by the Consultant 
and used by the Consultant in the performance of this agreement in an amount not less 
than one million dollars ($1,000,000.00) per occurrence for bodily injury, death and 
damage to property; and with respect to busses limits of not less than one million dollars 
($1,000,000.00) for vehicle hazards and not less than one million dollars ($1,000,000.00) 
for Bodily Injury to or death of one or more passengers and loss of or damage to the 
passengers property in one accident.) 

d) Comprehensive General Liability Insurance with limits of not less than two million dollars 
($2,000,000.00) (inclusive) per occurrence for bodily injury, death and damage to 
property including loss of use thereof.  Such insurance shall include but not be limited to 
the following terms and conditions:  

• Products & Completed Operations Liability * 

• Consultant’s Protective Liability 

• Blanket Contractual Liability 

• Broad Form Property Damage 

• Personal Injury Liability 

• Cross Liability 

• Medical Payments 

• Non-owned Automobile Liability * 

• Contingent Employers Liability * 

• Employees as Additional Insureds * 

*WHERE APPLICABLE 
 

e) Professional Liability Insurance with limits of not less than two hundred fifty thousand 
dollars ($250,000.00) per claim and five hundred thousand dollars ($500,000.00) in the 
annual aggregate, to cover claims arising out of the rendering of or failure to render any 
professional service under this contract or agreement. 

All policies shall provide that thirty days written notice be given to the CITY OF IQALUIT prior to any 
cancellations of any such policies. 

The Comprehensive General Liability Insurance policies shall name the CITY OF IQALUIT and any 
permitted sub-consultants as additional insureds only with respect to the terms of this contract and 
shall extend to cover the employees of the insureds hereunder. 

The Consultant shall be responsible for any deductibles, exclusions and/or insufficiency of coverage 
relating to such policies. 

The Consultant shall deposit with the CITY OF IQALUIT prior to commencing with the work a 
certificate of insurance evidencing the insurance(s) required by this clause in a form satisfactory to 
the CITY OF IQALUIT and with insurance companies satisfactory to the CITY OF IQALUIT. 
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IN WITNESS WHEREOF the parties hereto have set their hand and seals as of the date and year 
entered below. 

 

FOR THE CITY OF IQALUIT:  FOR THE CONSULTANT: 
 

    
__________________________  

 __________________
________ 

Name/Title   Name/Title 
 
__________________________ 

 __________________
________ 

Signature   Signature 
 
__________________________ 

 __________________
________ 

Date   Date 
 

__________________________ 
 __________________
________ 

Witness   Witness 

 

 

END OF APPENDIX E 
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APPENDIX F – SIGNING SHEET 

I/We, agree that we have received addenda ____ to ____ inclusive, and the Proposal Pricing 
includes provisions set out in such addenda. 

I/We confirm agreement to conform to the confidentiality requirements as indicated in 
Supplementary Conditions SC1 – Confidentiality. 

I/We confirm agreement to conform to the conflict of interest requirements and disclosures 
as indicated in Supplementary Conditions SC2 – Conflict of Interest. 

Signer must have authority to bind the company. 

Signed, and delivered at this ______ day of __________ 2023. 

 

Signature of Name (Authorized official or principal who has authority to bind the company) 

 

 

Legal Company Name 

 

 

Address:  # Street, Municipality, Province/ Territory, Postal Code 

 

 

Name: Print or Type 

 

 

Title 

 

 

Email 

 

 

Telephone # 

END OF APPENDIX F 

END OF RFP 
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A WATER DISTRIBUTION SYSTEM 

A-1 GENERAL 

These guidelines are intended as a guide only. The Design Engineer is responsible to 

ensure that the water system is designed and constructed according to accepted 

engineering practice.   

These Guidelines shall not be considered as a substitute for a detailed material and 

construction specification prepared by the Design Engineer. 

These Guidelines only apply in areas where underground water servicing is specified. 

A-2 ORGANIZATIONS ISSUING STANDARDS: 

ASTM-American Society for Testing and Materials 

AWWA-American Water Works Association 

CSA-Canadian Standards Association 

NFPA-National Fire Protection Association 

NSF-National Sanitation Foundation 

Fire Underwriter’s Survey 

A-3 WATER MAINS 

A.3.1 Flow Requirements 

1. Average Daily Demand - 400 L/person/day 

2. Population Density (residential) - 3.5 persons/residence 

3. Maximum Daily Demand - 2 × Average Demand 

4. Peak Hourly Demand - 4 × Average Demand 

5. Minimum Residual Water Pressure During Peak 

Hour Flow 

 

- 

 

350 kPa (50 psi) 

6. Minimum Residual Water Pressure During 

Maximum Day + Fire Flow 

 

- 

 

140 kPa (20 psi) 

7. Minimum Residual Water Pressure Maximum 

Day Flow (for operation of residential fire 

sprinklers) 

 

 

- 

 

 

350 kPa (50 psi) 
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A.3.2 Pipe Sizing 

1. Sizing of water mains shall be determined by hydraulic network analysis.  Results 

shall be submitted to the City Engineer for approval. 

2. The minimum size for a distribution main shall be 200mm.  Lines must be sized to 

accommodate the anticipated land use. 

3. The minimum size for a recirculation line shall be 50mm.  Lines must be sized to 

accommodate the anticipated land use. 

4. The maximum velocity under normal operating conditions shall not exceed 3.0 m/s. 

5. Hazen-Williams “C” value shall be 120 for H.D.P.E. pipe. 

6. Analysis shall be made to ensure that there is a minimum residual pressure of 350 kPa 

(50 psi) under Peak Hour Demand conditions. 

7. Separate analysis shall be made to ensure that there is a minimum residual pressure of 

140 kPa (20 psi) under Maximum Day Demand plus Fire Flow Conditions. 

A.3.3 Water Main Alignment and Location 

1. Water mains shall be located within the road right-of-way and outside the 

carriageway. 

2. Water mains shall be located a minimum of 230mm outside of insulation to outside of 

insulation horizontally and 300mm from invert to obvert vertically from any sewer 

line. 

3. Public Utility Lot (PUL) widths shall be at least 6.0m for a single utility and 8.0m for 

two utilities.  

4. Water distribution and transmission systems in new subdivisions shall be looped. 

A.3.4 Required Depth for Water Mains  

1. The water main shall have a minimum depth of cover of 2.5m measured from 

finished grade to the top of pipe. 

2. Water mains shall cross above sewer where ever possible.  Water mains crossing 

below sewers shall require special approval from the City Engineer. 

3. Water mains crossing above the sewer with sufficient clearance to allow for proper 

bedding and structural support of the pipes.  Pipe clearance when passing over any 

sewer shall be a minimum of 300mm separation between the top of the sewer pipe 

and the bottom of the water main. 

4. Water mains crossing under sewers shall be a minimum of 500mm separation 

between the bottom of the sewer pipe and the top of the water main.  Efforts shall be 

made to pass over the sewer when possible. 
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A.3.5 Water Pipe Material 

General 

1. Approved materials shall be as per City of Iqaluit standards. 

2. Only new materials shall be deemed acceptable.  All materials found to be defective 

or damaged shall be replaced at the no cost to the City.  The pipe shall not be more 

than two years old at the time of installation. 

3. Records of quality control testing performed by the manufacturer shall be made 

available upon request. 

4. All pipe and joint lubricants must be certified for potable water use in accordance 

with N.S.F. Standards. 

Polyethylene 

1. All pipe materials and fabrication shall conform to AWWA C901 or C906, as 

applicable 

2. Polyethylene pipe shall conform to CSA B137.1 and ASTM F714, D3035, D3350 

3. Water main shall be HDPE DR11 (Series 160, 1100 kPa) 

4. All pipe to have a 50mm thickness shop cast polyurethane insulation and black jacket. 

5. Moulded fittings shall conform to ASTM D2683 or D3261 

6. Fabricated fittings shall be manufactured from pipe of the same series as that used in 

the piping system. 

7. Pipe shall be joined by thermal butt-fusion, flange assemblies or compression type 

fittings. 

8. Compression couplings shall be used with stainless steel inserts. 

9. Couplers shall be Victaulic Type 995 for use with HDPE piping or approval equal. 

10. Valves shall be cast iron gates valves with flanged connections. 

11. Each pipe length shall be marked for use with potable water, the manufacturer’s 

name, nominal pipe size, dimension ratio, material grade, manufacturing standard, 

and a code indicating the date and place of manufacture. 

Steel Fittings 

1. Fittings for H.D.P.E pressure pipe shall conform to AWWA C200 and C208 with a 

minimum working pressure of 1035 kPa and a yield point strength of 207 Mpa. 

2. Slip-on flanges of forged steel shall conform to AWWA C207, Class D and flat faced 

or weld-neck flanges shall conform to ANSI B16.1, Class 125. 

3. Use stainless steel double threaded studs with two nuts, ASTM A307, Grade B. 

4. Full-faced rubber gaskets shall be used with 1035 kPa working pressure. 
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5. Weldolets and threadolets of forged steel shall comply with ASTM A105. 

6. Welding of shop-fabricated fittings shall conform to CSA Z662. 

7. The exterior of all fittings shall be factory coated with an epoxy coating conforming 

to AWWA C213. 

A.3.6 Water Main Installation 

1. The pipe installation shall be conducted in compliance with the pipe manufacturer’s 

specifications. 

2. Align pipes carefully from access vault to access vault.  Keep joints free of mud, 

gravel and foreign material and ensure that the joint is complete as outlined in the 

manufacturer’s specifications.  Deflections shall not exceed those permitted by the 

manufacturer. 

3. The pipe must be thoroughly flushed of all dirt, stones and pipe lubricant when 

complete. 

4. The alignment of pipes less than 900mm in diameter shall not be more than 150mm 

of the designated alignment.  

5. The invert of pipe shall not deviate from the design grade by more than 40mm. 

A-4 VALVES 

A.4.1 Materials 

1. All water valves shall be certified to National Sanitation Foundation (NSF) Standard 

61 – Drinking Water System Components: Health Effects and Standard 14 – Plastics 

and Plumbing System Components. 

Pressure Reducing Valves 

1. Valves 200mm and smaller shall be of single diaphragm type.  Valves 250mm and 

larger shall be double diaphragm type. 

2. Valves shall be globe style, hydraulically operated, pilot controlled with flanged cast 

iron body to ANSI B16.1, Class 125.  Valves shall have type 304 stainless steel seat 

and stem. 

Flow Control Valves 

1. Valves shall be diaphragm type, globe or angle style with cast iron body and bronze 

trim. 

2. Provide an “O” ring seat seal on main valve and strainer and needle valve on pilot 

inlet lines. 
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Air Valves 

1. All air valves shall conform to AWWA C512 with cast iron body and stainless steel 

float.  Minimum working pressure shall be 1035 kPa. 

A.4.2 Valve Location and Spacing 

1. The location and spacing of valves should be such that when the system is in 

operation: 

• No more than two hydrants will be put out of service by a water main shutdown 

• No more than four valves are required to effect a shutdown 

• No more than 20 lots are out of service due to a water main shutdown 

2. Valves should be no greater than 250m apart.  

3. Valves shall be located in access vault. 

4. Valves shall be located at both ends of a main passing through a utility lot or 

easement and shall be placed 500mm from the property line. 

5. Valves shall be the same size as the corresponding main. 

6. All valves locations shall be reviewed and approved by the City Engineer and the Fire 

Department. 

A.4.3 Valve Installation 

1. Valves, valve casings and fittings shall be installed in accordance with the 

manufacturer’s specifications. 

2. Upon completion, all valve casings must be checked to ensure that they are plumb 

and that the operating nut can be turned properly. 

A-5 HYDRANTS 

A.5.1 Materials 

1. All hydrants shall be 200mm Crane McAvity M-67 inline fire hydrants unless 

otherwise approved by the City Engineer. 

2. All hydrants shall be certified to NSF Standard 61 – Drinking Water System 

Components: Health Effects and Standard 14 – Plastics and Plumbing System 

Components. 

3. Compression type hydrants shall be supplied conforming to AWWA C502 for dry 

barrel fire hydrants. 

4. Hydrant shall be designed for 1035 kPa working pressure. 
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5. Hydrants shall have one pumper connection, 146mm outside diameter, and two hose 

connections (63.5mm) with MPSH thread at least 415mm above the ground flange.  

Nipples shall be provided with caps without chains or cables.  The hose and pumper 

caps and hydrant valve shall open clockwise. 

6. Hydrants shall consist of a minimum 2.45m barrel with 300mm extension. 

7. Hydrants shall have a 200mm cast iron outside diameter inlet elbow with bell end and 

harnessing lugs.  Elbow shall be flanged to the barrel. 

8. Valve stem in hydrant head to have “O” ring seals. 

9. Operating nut shall be three sided, each side being a 36.5mm long arc. 

10. Hydrants shall have stainless steel bolt assemblies throughout. 

11. External paint shall conform to AWWA C550 – corrosion resistant fluorescent red. 

A.5.2 Hydrant Location and Spacing 

1. The maximum spacing between hydrants shall be 120m for residential areas  

2. For school, industrial or commercial areas hydrant spacing shall be such as to provide 

complete coverage to the building from a maximum distance of 90m.   

3. For sprinkled buildings, a hydrant shall be located within 45m of the building siamese 

connection. 

4. All hydrants to be placed inside access vaults as per City of Iqaluit standards. 

5. Hydrants and access vaults shall be located at the projection of the property lines 

where possible.  

6. Hydrant spacing shall be approved by the Fire Department. 

A.5.3 Hydrant Installation 

1. Hydrants shall be installed in accordance with the manufacturer’s specifications and 

AWWA M17. 

2. Upon completion, all hydrants must be checked to ensure that they are plumb and that 

the operating nut is functioning properly. 

A-6 COUPLINGS AND ADAPTORS 

1. Bolted sleeve couplings shall conform to AWWA C219 with ductile iron or carbon 

steel bodies with epoxy coating conforming to AWWA C213 or AWWA C550 as 

applicable.  Coupling shall have a minimum operating pressure of 1035 kPa.  Linings 

shall be in accordance with AWWA C210, C213 or C550 and be suitable for use with 

potable water. 

2. Flange adapters shall conform to AWWA C219 with ductile iron or carbon steel 

bodies with epoxy coating conforming to AWWA C210, C213 or C550 as applicable.  
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The minimum operating pressure shall be 1035 kPa.  Flanges shall conform to 

AWWA C207, Class D.  Linings shall be in accordance with AWWA C210, C213 or 

C550 and be suitable for use with potable water. 

3. Couplings for grooved and shouldered joints shall conform to AWWA C606 and shall 

have operating pressures, coatings and linings as above. 

A-7 TRENCHING BEDDING AND BACKFILLING 

1. All trenching and backfilling shall be completed in strict accordance with 

Occupational Health and Safety Guidelines.  

2. If unsuitable soil conditions are encountered, proper measures for dealing with the 

conditions shall be identified either on the design drawings or as a brief report to the 

City Engineer prior to construction. 

3. Modified Granular C pipe bedding shall be utilized in suitable soil conditions.  

Bedding sand shall have minimum depth of 100mmm below the pipe, shall extend up 

both sides to the trench wall and provide a minimum cover of 300mm above the pipe.   

4. Test pits are to be excavated every 15m to a depth of 450mm below the invert of the 

pipe to check for the presence of silt. Subexcavate 450mm below the invert of the 

pipe when silt is found and backfill with Granular B compacted to 95% Standard 

Proctor Density. 

5. The minimum trench width measured at the pipe springline shall be the pipe outside 

diameter plus 450mm.  The maximum trench measured at the pipe springline shall be 

the pipe outside diameter plus 600mm.  The City Engineer must be notified if the 

trench must be excavated deeper or wider than specified. 

6. Excavated material shall be stockpiled at a safe distance from the edge of the trench. 

7. The Design Engineer shall identify areas where the trench excavation requires 

sheathing, shoring or bracing in order to protect workers, property or adjacent 

structures. 

8. Trench excavations shall be kept free of water. 

9. Utility trenches shall be adequately compacted. 

Native backfill under existing or proposed roads or laneways shall be compacted to: 

• 98% standard proctor density from subgrade to 1.5m below subgrade or original 

ground, whichever is lower; 

• 95% standard proctor density greater than 1.5m from the subgrade or original 

ground, whichever is lower; 

to a distance equal to the trench depth past the shoulder. 

Granular backfill under existing or proposed roads or laneways shall be compacted to 

95% of standard proctor density throughout the entire trench depth below subgrade to 

a distance equal to the trench depth past the shoulder. 
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Backfill in all other areas shall be compacted to 95% standard proctor density. 

Subgrade and base course compaction for roadway construction shall be as specified 

in Section D – Roadways, Walking Trails and Snow Mobile Trails. 

If the above standards cannot be achieved due to a large variation in soil types 

throughout the development, the City Engineer may at his sole discretion, establish a 

more appropriate standard on an individual case basis.   

10. If the minimum compaction standards cannot be met due to abnormal weather or wet 

ground conditions, the City Engineer may establish a more suitable standard on a site-

specific basis provided adequate justification is presented. 

11. All landscaping, pavement structures, sidewalks, curb and gutter damaged or 

removed during trenching shall be restored or replaced unless otherwise directed by 

the City Engineer. 

12. All debris, surplus fill and unused materials must be removed form the site. 

A-8 INSPECTION AND TESTING 

1. All water installations shall be subject to inspections by the City Engineer prior to 

issuance of the Substantial Certificate of Completion and Final Certificate of 

Completion. 

2. Visual inspections of all lines are required prior to Substantial Certificate of 

Completion.  Any deflections, sags obstructions and other defects affecting the 

performance of the line shall be corrected and the line re-inspected prior to 

Substantial Certificate of Completion. 

3. All material testing (backfill densities and concrete testing) shall be performed by an 

accredited agency and certified by a Professional Engineer.  All test results shall be 

submitted to the City Engineer with a report indicating any deficiencies and 

remediation. 

A.8.1 Testing 

1. The Fire Department shall be responsible for pressure and flow testing of the entire 

water system.  If discrepancies are found, the Design Engineer shall indicate the 

corrective action that must undertake to remedy the deficiency. 

A-9 DISINFECTION 

1. Water mains are to be disinfected and flushed in accordance with AWWA C651. 

2. Fill section of main to be disinfected with a chlorine solution, and measure the 

starting residual. 

3. Disinfect for 24 hours and measure residual.  If no chlorine is measured repeat the 

disinfection procedure. 
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4. When disinfection is completed, test for bacteria. 

5. When the City Engineer has approved the bacteria test, flush water mains and safely 

discharge the water so that no downstream damage occurs. 

6. If repairs are made on any section of pipe, disinfection shall be repeated. 

7. The mains shall not be commissioned and put into use until the bacteriological 

sample results are approved by the City Engineer.  

A-10 OPERATION OF BOUNDARY VALVE & EXISTING HYDRANT 

1. City representatives shall be notified at least 24 hours in advance of valve operation 

requirements.  City personnel shall operate the boundary valves. 

2. Use of fire hydrants, tap faucets or the like, connected to the City’s treated water 

supply is strictly forbidden.  Any violations will result in appropriate fines as 

stipulated in the bylaws.  All water used in the performance of the work must be 

obtained from truck fill stations as directed by the City. 
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B SANITARY SEWER SYSTEM 

B-1 GENERAL 

These guidelines are intended as a guide only. The Design Engineer is responsible to 

ensure that the sanitary sewer system is designed and constructed according to accepted 

engineering practice.   

These Guidelines shall not be considered as a substitute for a detailed material and 

construction specification prepared by the Design Engineer. 

These Guidelines only apply in areas where underground sanitary servicing is specified. 

B-2 ORGANIZATIONS ISSUING STANDARDS: 

ASTM – American Society for Testing and Materials 

CSA – Canadian Standards Association 

B-3 SANITARY SEWERS 

B.3.1 Flow Generation Rates 

The sanitary system shall be of sufficient capacity to carry peak flows plus an inflow and 

infiltration allowance.  The flow and factors listed below shall be used as minimum 

requirements in the design of the sanitary sewer systems. 

1.  Average Sewage Flow - 400 L/person/day 

2.  Population Density (residential) - 3.5 persons/residence 

3.  Peak Sewage Flow - Average Flow x Peaking Factor 

4.  Peaking Factor - 1 + 14/(4+P
1/2

) (residential) 

(Harmon’s Formulas) where P = the contributing 

design population in thousands 

where P<1, a peaking factor of 4.5 shall be used 

3.0 (non-residential) 

The total design peak flow rates for the sanitary sewer shall be the sum of the peak flow 

rates plus all extraneous flow allowances. 
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B.3.2 Gravity Sewer Pipe Sizing 

The following design factors shall be used in determining the sanitary sewer pipe sizes: 

1.   Minimum pipe size - 200mm diameter 

2.   Manning’s Formula “n” - 0.013 

3.   Required sewer capacity - Estimated Peak Design Flow 

0.86 

4.   Minimum flow velocity - 0.6 m / sec (during average flow) 

5.   Maximum flow velocity - 3.0 m / sec 

9. Minimum design slopes 

Sewer Diameter (mm) Minimum Design Slope 

200 0.40% 

250 0.28% 

300 0.22% 

375 0.15% 

450 0.12% 

525 and greater 0.10% 

9. Minimum slopes shall be increased by 50% on all curved sections. 

9. The minimum grade of the first upstream leg shall not be less than 1.0%. 

9. It is recommended that all sanitary sewers be designed with a slope of 0.5% or 

greater, wherever possible. 

B.3.3 Sanitary Sewer Alignment and Location 

1. Sewer mains shall be located within the road right-of-way and outside the 

carriageway. 

2. Sanitary sewers shall be located a minimum of 230mm outside of insulation to 

outside of insulation horizontally and 300mm from obvert to invert vertically from 

any waterline. 

3. Public Utility Lot (PUL) widths shall be at least 6.0m for a single utility and 8.0 for 

two utilities. 

4. Curved sewers shall run parallel to the road centre line. 
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B.3.4 Required depth for sanitary sewers 

1. Sanitary sewers shall be installed at a sufficient depth to meet the following 

requirements: 

2. The main shall have a minimum depth of cover to ensure the mains are in permafrost.  

No main shall be installed with less than 3.0m of cover measured from finished grade 

to the top of the pipe. 

3. Gravity mains shall have sufficient depth to allow all buildings to drain by gravity to 

the sewer.  Service lines shall have a minimum cover of 2m from the finished lot 

surface to the top of pipe at the property line. 

4. Sanitary Sewers shall cross below water mains where ever possible.  Sewers crossing 

above water mains shall require special approval from the City Engineer. 

5. Sanitary sewer crossing above the water main with sufficient clearance to allow for 

proper bedding and structural support of the pipes.  Pipe clearance when passing over 

any sewer shall be a minimum of 300mm separation between the top of the sewer 

pipe and the bottom of the water main. 

6. Sanitary sewers crossing above water mains shall be a minimum of 500mm 

separation between the bottom of the sewer pipe and the top of the water main.  

Efforts shall be made to pass under the water main when possible. 

B.3.5 Sanitary Sewer Materials 

1. Only new materials shall be deemed acceptable.  All materials found to be defective 

or damaged shall be replaced at no cost to the City. 

2. Where specific products are specified, it is intended that approved equals are also 

acceptable.  Approval must be obtained by the City Engineer prior to installation. 

3. Polyethylene pipe and fitting shall conform to the following: 

• DR11 Polyethylene pipe shall conform to CSA B137.1 and ASTM D3035, D3350 

• Minimum pressure rating of 1100 kPa (series 160) 

• Moulded fittings shall conform to ASTM D2683 or D3261 

• Fabricated fittings shall be manufactured from pipe of the same series as that used 

in the piping system. 

• Pipe shall be joined by thermal butt-fusion, flange assemblies or compression type 

fittings. 

• Flanges shall be stainless steel or epoxy coated ductile iron conforming to ASTM 

A536-80 with stainless steel nuts, bolts and washers. 

• Compression couplings shall be used with stainless steel inserts. 

• Outlet sleeve saddle shall be Robar type 6626 or approved equal. 
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• Valves shall be cast iron gates valves with flanged connections. 

• Each pipe length shall be marked with the manufacturer’s name, nominal pipe 

size, dimension ratio, material grade, manufacturing standard, and a code 

indicating the date and place of manufacture. 

B.3.6 Sewer Installation 

1. The pipe and gasket installation shall be conducted in compliance with the pipe 

manufacturer’s specifications.  Installation of HDPE pipe and fittings shall conform 

to CSA-B137.1. 

2. Pipe installation shall start at an access vault and work upstream to the next access 

vault. 

3. Align pipes carefully when jointing.  Keep joints free of mud, gravel and foreign 

material and apply sufficient pressure to ensure that the joint is complete as outlined 

in the manufacturer’s specifications.  Complete each joint before laying the next 

length of pipe.  Deflections shall not exceed those permitted by the manufacturer. 

4. The pipe must be thoroughly flushed of all dirt, stones and pipe lubricant when 

complete. 

5. The alignment of pipes shall not be more than 150mm off the designated alignment.  

6. The invert of the pipe shall not deviate from the design grade by more than 6mm plus 

20mm per metre of diameter of sewer pipe. 

B-4 SANITARY CLEANOUT DESIGN AND LOCATION 

1. Clean outs shall be located at the end of each line, at all changes in pipe size, grade 

and alignment. 

2. Clean outs shall be located in all access vaults. 

3. The maximum distance between clean outs shall not exceed 120m. 

4. The drop across access vaults should be of sufficient magnitude to account for any 

energy losses in the access vault. 

5. Pipe deflections of less than 45º require a drop of at least 30mm 

6. Pipe deflections of 45º to 90º require a drop of at least 50mm 

7. Invert drops for pipes larger than 600mm or for high flow situations shall be assessed 

on an individual basis 

8. The obvert elevation of a sewer entering a manhole shall not be lower than the obvert 

elevation of the outlet pipe. 

9. Pipe deflection in the manhole shall not be greater than 90º. 

10. Risers for service lines shall be required when sewer mains exceed 4 metres in depth. 
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B-5 TRENCHING, BEDDING AND BACKFILLING 

1. All trenching and backfilling shall be completed in strict accordance with 

Occupational Health and Safety Guidelines. 

2. If unsuitable soil conditions are encountered, proper measures for dealing with the 

conditions shall be identified either on the design drawings or as a brief report to the 

City Engineer prior to construction. 

3. Modified Granular C pipe bedding shall be utilized in suitable soil conditions.  

Bedding sand shall have minimum depth of 100mm below the pipe, shall extend up 

both sides to the trench wall and provide a minimum cover of 300mm above the pipe.   

4. Test pits are to be excavated every 15m to a depth of 450mm below the invert of the 

pipe to check for the presence of silt. Subexcavate 450mm below the invert of the 

pipe when silt is found and backfill with Granular B compacted to 95% Standard 

Proctor Density. 

5. The minimum trench width measured at the pipe springline shall be the pipe outside 

diameter plus 450mm.  The maximum trench measured at the pipe springline shall be 

the pipe outside diameter plus 600mm.  The City Engineer must be notified if the 

trench must be excavated deeper or wider than specified. 

6. Excavated material shall be stockpiled at a safe distance from the edge of the trench. 

7. The Design Engineer shall identify areas where the trench excavation requires 

sheathing, shoring or bracing in order to protect workers, property or adjacent 

structures. 

8. Trench excavations shall be kept free of water. 

Native backfill under existing or proposed roads or laneways shall be compacted to: 

• 98% standard proctor density from subgrade to 1.5m below subgrade or original 

ground, whichever is lower; 

• 95% standard proctor density for depths greater than 1.5m from the subgrade or 

original ground, whichever is lower; 

to a distance equal to the trench depth past the shoulder. 

Granular backfill under existing or proposed roads or laneways shall be compacted to 

95% of standard proctor density throughout the entire trench depth below subgrade to 

a distance equal to the trench depth past the shoulder. 

Backfill in all other areas shall be compacted to 95% standard proctor density. 

Subgrade and base course compaction for roadway construction shall be as specified 

in Section D. 

If the above standards cannot be achieved due to a large variation in soil types 

throughout the development, the City Engineer may at his sole discretion, establish a 

more appropriate standard on an individual case basis.   
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9. If the minimum compaction standards cannot be met due to abnormal weather or wet 

ground conditions, the City Engineer may establish a more suitable standard on a site-

specific basis provided adequate justification is presented. 

10. All landscaping, pavement structures, sidewalks, curb and gutter damaged or 

removed during trenching shall be restored or replaced unless otherwise directed by 

the City Engineer. 

11. All debris, surplus fill and unused materials must be removed from the site. 

B-6 INSPECTION AND TESTING 

1. All sewer installations shall be subject to inspections by the City Engineer prior to 

issuance of the Substantial Certificate of Completion and Final Certificate of 

Completion. 

2. Visual inspections of all lines are required prior to Substantial Certificate of 

Completion.  Any deflections, sags obstructions and other defects affecting the 

performance of the line shall be corrected and the line re-inspected prior to 

Substantial Certificate of Completion. 

3. All material testing (backfill densities and concrete testing) shall be performed by an 

accredited agency and certified by a Professional Engineer.  All test results shall be 

submitted to the City Engineer with a report indicating any deficiencies and 

remediation. 

B-7 SANITARY WASTEWATER PUMPING SYSTEMS 

B.7.1 General 

1. Wastewater pumping systems shall only be installed where site constraints restrict the 

gravity collection system from tying to an existing sanitary trunk line.  The 

requirement must be justified in an initial subdivision design report taking the 

development plans for the surrounding area into account. 

B.7.2 Standards and Approvals 

1. The design and construction of the pumping system must meet the requirements of 

other governmental authorities and regulations including Federal, Territorial and 

Municipal.  The Design Engineer is responsible for all submissions and applications 

required for approval. 

B.7.3 Location 

1. The pumping station shall be located in such a manner as to minimize the impact to 

adjacent development in terms of visibility, odour and noise. 
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2. Pumping stations shall not be located in areas subject to flooding during a major 

rainfall event. 

3. Pumping stations shall always be accessible by road. 

B.7.4 Configuration 

1. A wet well configuration with submersible pump or above ground suction head pump 

is preferred. 

2. A wet well/dry well configuration may be considered for larger facilities. 

3. A building will be required for all pumping stations. 

4. A collection access vault shall intercept flow from all incoming sewers before 

discharge to the pumping station.  The station shall receive flow from one inlet only. 

5. Provision shall be made to shut off flow from the collection manhole if required. 

B.7.5 Pumping Station Design 

1. The pumps shall be sized to accommodate the maximum expected flow as determined 

by accepted engineering practice and according to the requirement specified in 

Section B.3.1 - Flow Generation Rates. 

2. Pumping stations shall be equipped with two or more pumps sized such that if one 

pump is out of service, the remaining pump(s) is/are capable of pumping the design 

capacity flow rate.  Pumps shall be identical and interchangeable for a duplex 

pumping station.  Pumps starts shall alternate between pumps. 

3. Pumps shall be provided by a well-recognized manufacturer. 

4. Submersible pumps shall have a non-clog impeller design and flush valves. 

5. Pump motors shall operate on 3-phase power wherever possible.  This requirement 

may be relaxed by the City if 3-phase power cannot be supplied at a feasible cost. 

6. Dead storage shall be minimized while meeting minimum depth requirements 

specified by the pump manufacturer. 

7. Wet wells shall be sized based on accepted engineering practice.  Storage shall be 

provided to minimize the frequency of pump starts but maximum retention time in the 

wet well should not exceed 30 minutes.  The design shall meet pump manufacturer’s 

specifications. 

8. Wet wells shall be sized and equipped to accommodate operator access, maintenance 

and safety requirements. 

B.7.6 Valves and Piping 

1. The minimum diameter for all pump suction and discharge piping shall be 100mm. 
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2. Pipe sizing shall allow for minimum and maximum flow velocities of 0.75m/s to 

3.5m/s respectively within the station. 

3. The minimum pressure rating of piping within the station shall be determined based 

on calculated operating pressures but shall not be less than 900 kPa. 

4. Pumps shall be connected in parallel to a common discharge header located within 

the station.  Check valves and isolation valves shall be installed on the discharge line 

between each pump and the discharge header. 

5. A forcemain isolation valve shall be installed on the main discharge pipe outside the 

wet well. 

B.7.7 Water Supply 

1. Water supply must be provided to the facility for washing/cleaning purposes. 

2. The design shall ensure that the connection between the potable water supply and the 

wastewater pumping station does not cause contamination of the potable water 

supply.  The design shall comply with the conditions stipulated in the Environment 

“Standards and Guidelines for Municipal Waterworks, Wastewater and Storm 

Drainage Systems” for Water Supply and Wastewater Facilities. 

3. Where a potable water supply is to be used for washing/cleaning purposes, a break 

tank, pressure pump and pressure tank shall be provided.  In-line backflow preventers 

are not acceptable.  The potable water shall be discharged to the break tank through 

an air gap at least 150mm above the maximum flood line or the spill line of the tank. 

B.7.8 Alarms and Emergency Backup 

1. Stations shall be equipped with or provided with the feature for future connection of 

remote sensing and telemetry equipment enabling operators to monitor the alarms. 

2. Power must be supplied from two independent sources.  In the event of a power 

failure, secondary power must automatically engage through a diesel generator or 

direct-coupled motor.   

3. Special consideration shall be made to control any possible overflow in a manner 

acceptable to the City and the Department of Environment. 

B.7.9 Access and Maintenance 

1. Permanent hoist equipment and access hatches of sufficient size and capacity shall be 

provided for removal of station equipment.  

2. All access points shall have locking devices. 

3. Ladders shall be non-skid and shall comply with Occupational Health and Safety 

requirements. 

4. Stations shall have adequate interior and exterior lighting. 
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5. An Operating and Maintenance manual shall be provided for the facility.  The manual 

shall include a complete parts list for all mechanical and electrical components 

including control diagrams, schematics and manufacturer’s operation, maintenance, 

service and repair specifications.  Five (5) copies along with all commissioning and 

testing results shall be submitted to the City prior to issuance of the Substantial 

Certificate of Completion. 

B.7.10 Heating and Ventilation 

1. Forced mechanical ventilation is required for dry wells below ground level and for 

wet wells containing screens or mechanical equipment requiring maintenance or 

inspection. 

2. Equipment shall be able to provide at least six air changes per hour.  Provision shall 

be made for ventilation of the wells with portable equipment in case of system failure.  

Ventilation failure alarms are required. 

3. There shall be no interconnection between wet well and dry well ventilation systems. 

4. Multiple air inlets and outlets are recommended for dry wells over 5m deep.  Air 

intakes and outlets shall be designed to function year round and screen openings 

should be sized to avoid frost build-up or clogging. 

5. Air shall be forced into the dry well at a point 150mm above the pump floor and into 

the wet well at a point 150mm above water level. 

6. Automatic heating and dehumidification equipment shall be provided in all dry wells. 

B.7.11 Building Requirements 

1. All lift stations shall be provided with a building to house all electrical and control 

equipment and to provide a workspace for pump maintenance. 

2. Buildings shall be of an adequate size to allow for the required access hatches, hoist 

equipment, ventilation and control equipment while allowing for an appropriate 

workspace for pump maintenance. 

3. Access to the wet well shall not be from within the building. 

4. Building layout and access shall be designed to facilitate the removal of any 

equipment that may require off-site maintenance. 

5. Structural members shall be masonry, concrete or structural steel.  Wood frame 

buildings are not permitted.  Buildings shall comply with the National Building Code. 

6. The design shall incorporate measures to reduce the noise and odour impact on the 

surrounding development. 

7. Buildings shall be designed to blend architecturally with the surrounding 

development. 

8. Windows shall not be permitted in lift station buildings. 
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B.7.12 Forcemains 

1. System head curves shall be developed for each forcemain to be submitted to the City 

Engineer upon request. 

2. The minimum forcemain diameter shall be 100mm. 

3. The pressure rating of the pipe shall be twice the operating pressure or 690 kPa, 

whichever is greater.  

4. The velocity shall be within 0.9 m/sec to 3.5 m/sec.  The minimum velocity for pipes 

larger than 300mm shall be 1.1 m/sec.  Special design provisions in order to stabilize 

the line shall be incorporated when design velocities exceed 3.0 m/sec. 

5. The forcemain design pressure shall allow for the normal static and dynamic 

operating pressures including water hammer effects. 

6. A series of 45º bends shall be used in lieu of 90º bends. 

7. Air release valves shall be installed in access vaults at all relative high points.  

Forcemain grades should be designed in order to avoid the requirement for an air 

release valve wherever possible. 

8. Blow-off valves shall be provided at all low points. 

9. Vacuum relief valves shall be installed wherever necessary in lines designed to drain 

by gravity between pumping cycles. 

10. The forcemain invert at the receiving manhole shall be a maximum of 300mm above 

the highest invert.  The outlet invert of a lagoon inlet manhole shall always be above 

the high water level. 

11. When forcemain length exceeds 1000 metres, cleanouts should be installed in 

concrete access chambers complete with isolation valves and adaptor coupling for 

line flushing. 
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C ACCESS VAULTS 

C-1 GENERAL 

These guidelines are intended as a guide only. The Design Engineer is responsible to 

ensure that the access vaults are designed and constructed according to accepted 

engineering practice.   

These Guidelines shall not be considered as a substitute for a detailed material and 

construction specification prepared by the Design Engineer. 

C-2 ACCESS VAULT DESIGN 

C.2.1 Fabrication 

Steel access vaults (AVs) shall be prefabricated, complete with all piping, fittings, and 

accessories.   

Fabricator to provide shop drawing, to be approved by the Design Engineer. 

Access vaults are to be finished, inspected and tested in the prefabrication shop prior to 

shipping.  A certificate of testing shall be provided for each access vault.  The certificate 

shall include the date of testing, method of testing and test results, and shall be signed by 

the inspector. 

All piping and fittings shall be set horizontally and vertically as shown on the detail 

drawing and in approved shop drawings. 

C.2.2 Materials 

1. Access vault to be constructed of steel plate: 

• Sides (interior and exterior) – 6 mm thick steel plate 

• Cover – 6 mm thick steel plate 

• Bottom – 10 mm thick steel plate 

2. Urethane foam insulation shall be injected from above to prevent the formation of 

voids.  Urethane foam insulation to have the following properties: 

� Density  (kg per cubic metre core) (ASTM D-1622): 35 

� Compressive Strength kPa @ 25°C 10% Deflection measured axially  

(ASTM D-1621-64): 240  

� Thermal Conductivity W/m°C @ 25°C (ASTM D-2326-64T): 0.0187  

� Operating temperature range °C Cyrogenic to +: 93 

� Closed cell content % (ASTM D-2856): 90 min 

� Water absorption gm/1000cc (ASTM D-2856): 12 
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� Dimensional Stability, % (ASTM D2126 Procedure B & E): 3 

3. Pipe Fittings shall be constructed from “Tube Turn”, or approved equal standard wall 

welding fittings and 1,030 kPa (150 psi) flanges).  All fitting shall be hot dipped 

galvanized inside and outside after fabrication. 

4. Flanged cast iron fittings shall be “Grinnell” 1,030 kPa (150 psi), standard fittings, 

coated inside and outside with asphaltic coat tar epoxy paint, or approved equal. 

5. Fabricated steel pipe supports shall be hot dipped galvanized. 

6. Styrofoam insulation shall be Dow Chemical Company HI 410 kPa Styrofoam or 

approved equal. 

7. All bolts and washers shall be cadmium plated. 

C-3 ACCESS VAULT CONSTRUCTION 

1. Access Vaults shall be constructed to a size to allow the required piping and fitting to 

be installed and maintained, and shall have a minimum inside dimension of 1830 

millimetres. 

2. Interior piping and fittings to be set horizontally and vertically as specified on Access 

Vault Design Drawings.  Where an access vault has both water mains and sanitary 

sewers and unless otherwise specified, the water main and sanitary sewer shall be 

grade separated through the access vault. 

3. All interior and exterior surfaces of the access vault, with the exception of the access 

vault top plate, lid and ladder shall be sandblasted and epoxy coated after fabrication 

as follows: 

� Surface Preparation: steel surfaces shall be prepared in accordance to the Steel 

Structures Painting Council specification SSPC #10 near white blast condition. 

� Painting: Access vault to be painted with two coats of epoxy paint, 8mils dry 

film thickness. Interior colour to be off white and exterior colour to be grey.  

Floors painted with Indurall Ruff Stuff 3300 or equal. 

4. Access vault top plate, lid and ladder shall be hot dipped galvanized after fabrication.  

Galvanizing to conform to CSA G164 (minimum 610 g/m
2
). 

5. The access vault cover shall have the words “Confined Space, Entry by Permit Only” 

stencilled on the exterior cover in red epoxy paint. 

C-4 ACCESS VAULT INSTALLATION 

C.4.1 Access Vault Location 

1. Access vaults to be located at alignment or grade changes. 

2. Access vaults shall be spaced at a maximum of 120 metres. 
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C.4.2 Installation 

1. All work to be carried out in a dry excavation. 

2. Access vaults shall be placed on 300 mm of Modified Granular ‘C’ bedding 

compacted to 95% standard proctor, and 38 mm thick Styrofoam insulation base.  

Bedding and Styrofoam to extend 300 mm beyond the base plate.   

3. Base plate to be covered with 38 mm Styrofoam insulation, to extend 300 mm beyond 

the edge of the base plate.  10 mm thick filler piece to be installed between insulation 

below and above base plate. 

4. Access vault to be backfilled with 300 mm modified granular ‘C’, 300 mm above 

insulation and adjacent to access vault. 

5. Access vault shall be installed to maintain design alignments and grades. 

6. Access vault shall extend above grade between 150 to 450 mm. 

7. Damaged to exterior finish shall be repaired by repainting with epoxy paint to match 

manufactured finish.  

C-5 INSPECTION AND TESTING 

1. All materials are subject to inspection and testing at the discretion of the Engineer.  

Any materials found to be flawed or defected shall be rejected and shall be removed 

from the site and replaced.  

2. The Contractor shall provide sufficient notice to the Engineer to allow the Engineer to 

witness and approve the test. 

3. Written certificates shall be issued to the Contractor by the Engineer verifying 

successful completion of testing. 

C.5.1 Static Leakage Test 

1. Upon completion of the fabrication of the inner shell and the installation of the 

piping, and prior to the installation of the exterior shell the access vault shall have a 

static leakage test preformed.  The inner shell shall be support above the floor, 

conduit entries capped and the access vault filled with water.  There shall be no signs 

of leakage after 4 hours.  

C.5.2 Water Pressure Test 

1. Water main piping shall be water pressure tested at 1,380 kPa for four hours.  There 

shall be no leakage or signs of leakage during the testing period. 
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C.5.3 Air Pressure Test 

1. Sanitary sewer piping shall be air pressure/bubble tested at 100 kPa for two hours.  

There shall be no leakage or signs of leakage during the testing period. 

2. Water pressure testing shall be an accepted alternative. 
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D SERVICE CONNECTION 

D-1 GENERAL 

These guidelines are intended as a guide only. The Design Engineer is responsible to 

ensure that the water system is designed and constructed according to accepted 

engineering practice.   

These Guidelines shall not be considered as a substitute for a detailed material and 

construction specification prepared by the Design Engineer. 

These Guidelines only apply where service connections are specified. 

D-2 WATER SERVICE 

D.2.1 General 

1. Separate water service connections shall be provided for each separately titled lot. 

2. The minimum size of a residential water service shall be a 25mm supply and a 25mm 

return placed inside a 100mm insulated carrier pipe.  Non-residential service 

connections shall be sized according to anticipated demand. 

3. Carrier Pipe for all water services shall be installed to the property line at the time of 

initial subdivision development. 

4. Water services complete with service saddles and associated connection kit shall be 

installed at the time of house construction. 

5. The minimum allowable distance between services shall be 1000mm. 

6. Water services greater than 50mm shall be connected and valved inside an access 

vault. 

7. Services shall be located such that they do not conflict with driveway locations. 

D.2.2 Materials 

1. Water service pipe shall be Series 160 SDR9.  Polyethylene tubing conforming to 

AWWA C901 and CSA B137.1. 

2. Compression connections with stainless steel inserts are required for all materials. 

3. All fittings shall be designed for and operating pressure of 1035 kPa. 

4. Water service saddles shall be stainless steel type 304, bronze or a combination.  

Bronze components shall conform to ASTM B62.  Single or double band design. 

5. Service saddles for use on polyethylene pipe shall be Romac type 101, 202, 305 or 

306 series, Robar 2706 or approved equal for use on polyethylene pipe. 

6. Operating rods shall be Type 304 stainless steel with brass cotter pins. 
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D.2.3 Service Installation  

1. Residential water services shall be installed in common trench with the sanitary sewer 

services.   

2. Tapping for residential service connections shall be done with full operating pressure 

in the main.  The tap shall be made within 30º of the pipe crown and graded to service 

trench level.  

3. A tapping valve and sleeve must be used for services 100mm and larger. 

D-3 SANITARY SERVICE 

D.3.1 General 

1. Separate sanitary sewer connections shall be provided for each separately titled lot. 

2. The minimum size of a residential gravity sanitary sewer service shall be 100mm. 

3. Non-residential service connections shall be sized according to anticipated user 

requirements. 

4. The sanitary services including sewer saddles shall be installed to property line at the 

time of the initial subdivision development. 

5. The minimum grade for gravity sanitary sewer service line shall be 2.0% for 100mm 

diameter lines and 1% for 150mm diameter lines and larger. 

6. Services shall be located such that they do not conflict with driveway locations. 

D.3.2 Materials 

1. Water service pipe shall be Series 160 SDR9.  Polyethylene tubing conforming to 

AWWA C901 and CSA B137.1. 

2. Sanitary sewer service saddle to be Robar No. 6626 outlet sleeve saddle – sized to fit 

main and service lateral. 

D.3.3 Service Installation  

1. Residential sanitary services shall be installed in common trench with the water 

services.   

 

 



 

CITY OF IQALUIT 

MUNICIPAL DESIGN GUIDELINES 

October 2004  26 of 37  

E ROADWAYS, WALKING TRAILS, SNOW MOBILE TRAILS 

E-1 GENERAL 

These guidelines are intended as a guide only. The Design Engineer is responsible to 

ensure that the transportation system is designed and constructed according to accepted 

engineering practice.   

These Guidelines shall not be considered as a substitute for a detailed material and 

construction specification prepared by the Design Engineer. 

For each new subdivision development, the appropriate roadway classifications and 

design designation shall be determined during the planning stages in consultation with 

City officials. 

Where conflicts or inconsistencies with the General Municipal Servicing Standards arise 

due to adoption of other transportation planning documents, the more stringent 

requirements shall be satisfied. 

These Guidelines only apply in areas where roadway construction is specified. 

E-2 DESIGN CRITERIA 

1. The trip generation rate for single detached housing in the City of Iqaluit shall be 9 

one-way trips per household.  Trip generation rates for other types of development 

shall be justified by the Design Engineer and approved by City Engineer. 

2. The City of Iqaluit uses the following design designations for subdivision roads.  The 

cross section elements for each of these design designations are shown in drawings at 

the back of this section. 

 Local Undivided   Collector undivided 

 Gravel surfaced   Gravel Surfaced 

3. For the purpose of these servicing standards, all roadways within The City of Iqaluit 

will be considered collector roads or local roads.  Although some may perform minor 

collector functions, local road design designations should apply to most roadways. 

4. The roadway design shall be prepared considering the future requirements, economic 

factors, safety considerations, staging, and other road users not associated with the 

development. 

5. The design speed selected should relate to the expected operating speed on the road 

after improvement.  It should reflect public expectations and include an allowance for 

safety.  The design speed is typically 10 km/hr higher than the anticipated posted 

speed limit. 
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E-3 ROAD STRUCTURE 

1. Roadway structures shall be based on results of a geotechnical investigation.  A report 

shall be submitted specifying the required structure and all design factors including 

design traffic loading and the design life.  The road structures specified in the 

Municipal Standards are intended as minimum standards only.   

E-4 CUL-DE-SACS 

1. The maximum length for any cul-de-sac without a Public Utility Lot (PUL) is 120m 

from the centreline of the intersecting street to the start of the bulb.  Cul-de-sacs in 

excess of 120m shall require a 6.0m minimum wide PUL allowing emergency vehicle 

access and water main looping. 

2. PUL’s provided to allow for emergency access shall be properly graded to ensure 

positive drainage and gravelled to prevent erosion. 

3. Cul-de-sacs should be graded to drain towards the intersection unless a PUL is 

provided to allow drainage to escape to other drainage courses. 

4. The minimum cul-de-sac bulb radius for residential areas is measured to the face of 

the curb or shoulder.  Minimum radius shall be 14 metres. 

E-5 INTERSECTIONS 

1. Intersections shall be designed at 90º wherever possible.  The minimum angle of 

intersection for two roadways shall be 75º unless otherwise approved by the City 

Engineer. 

2. Intersection design shall incorporate accepted sight distances based on the roadway 

classification and good engineering practice. 

3. Minimum intersection spacing shall be 60m measured from centreline to centreline. 

E-6 WALKING TRAILS AND SNOW MOBILE TRAILS 

1. Walking and snowmobile trail alignments and locations within any development must 

allow for adequate public access to Nuna, parks, recreational areas and environmental 

and municipal reserves. 

2. Where trails cross drainage swales, ditches or natural drainage courses, culverts or 

footbridges shall be designed to accommodate a 1:25 year storm without overtopping. 

3. Wherever possible, trails should be centered within the right-of-way.  Trails may be 

offset from the centreline in situations where this will prevent conflicts with utilities 

sharing the same right-of-way. 

4. Trail grading shall ensure positive drainage with a minimum grade of 0.5%.  Grading 

shall be designed in order to incorporate the overall drainage pattern of the 

development. 
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5. Where the trail right-of-way is not shared with other utilities, it shall be a minimum of 

6m wide. 

6. The subgrade must be compacted to a minimum 95% Standard Proctor Density (SPD) 

for a depth of 150mm. 

7. For granular trail, the excavation may require geotextile fabric liner prior to 

placement of the granular material depending on the type of in-situ material.  The 

granular material shall be spread uniformly and compacted to 95% SPD. 

8. Trail surfacing material must be approved by the City prior to installation.  Walkway 

materials shall be selected to minimize the maintenance and replacement costs. 

E-7 DRIVEWAYS 

1. Driveways shall have a minimum clearance of 1.5 metres from any surface feature 

such as hydrants, power poles, curb cocks, etc… 

2. Driveways shall not be situated on intersection turning radius. 

3. For corner lots, the driveways should access the road with the lesser traffic volume, 

wherever possible.  Wherever possible, driveways should not be located within 100m 

of an intersection with the exception of multi-lot subdivision. 

4. For industrial lots, the selection of the driveway location may be delayed until 

parking lot configurations are determined.  A caveat on title will be required to 

inform future owners of their responsibility to pay for the installation while adhering 

to design recommendations. 

5. Residential driveways shall be between 7.5 and 9.0 metres in width.  Industrial 

driveways shall be between 10.0 and 12.0 metres in width.  

6. All driveways shall have the same structure as the adjoining roadway and be 

constructed up to the property line. 

E-8 SIGNAGE 

1. Traffic control signs shall be manufactured and installed in accordance with the latest 

edition of “Uniform Traffic Control Devices for Canada”. 

2. Street addressing signs shall be located within 10.0m of the intersection in the 

direction of the nearside approaching traffic.  Signs shall be offset at least 1.0m from 

the edge of the road and mounted 3.0m to 3.5m above the finished road surface.  

Street addressing signs shall be a minimum size of 15cm x 60cm and a maximum of 

15cm x 90cm.  The lettering shall be 10cm high.  If the address does not fit on the 

maximum size, two signs may be joined with an end bracket and H-clip.  Signs shall 

have silver lettering with a blue background. 

3. All signs shall be placed so as not to obstruct the view of oncoming vehicles. 
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4. Material for temporary signs, such as subdivision layout signs, shall be approved by 

the City prior to installation.   

E-9 DRAINAGE AND CULVERTS 

1. Drainage systems shall meet the flow requirements outlined in Section G for both 

local and collector cross sections. 

2. Ditches for roadways shall have back slopes no steeper than 3H:IV. 

3. Swale and ditch grades shall match the road grades wherever possible. 

4. Swale and ditch grades shall have a minimum grade of 0.5% wherever possible.  

Grades less than 0.5% shall be subject to review and approval by the City Engineer. 

5. Drainage channels shall be provided with ditch checks and/or other means of erosion 

control as necessary. 

6. Ditches shall have a flat bottom, width as per applicable design standard. 

7. Culvert sizing is the responsibility of the Design Engineer.  Culverts and ditches shall 

be designed to accommodate a 1:25 year rainfall event.  Ditches shall be allowed to 

back up during such an event to the height of the subgrade. 

8. Culverts shall be new galvanized corrugated steel pipe with a minimum wall 

thickness of 1.6mm or as required to meet the design loading criteria. 

9. Minimum pipe sizes for various uses are as follows; 

10. Residential Driveway Culvert  400mm diameter 

11. Industrial Driveway Culvert  450mm diameter 

12. Roadway Centreline Culverts  450mm diameter 

13. All culverts shall have appropriate end treatments depending on application.  Inverts 

shall be extended to the toe of the side slope. 

14. The culvert grade shall not be less than the ditch grades at the inlet and outlet. 

15. Culverts shall have a sufficient amount of cover to protect against damage from the 

expected traffic loading.  Minimum cover shall be 300mm or one-half the diameter of 

the culvert, whichever is greater as measured from the finished shoulder grade tot he 

top of the culvert. 

E-10 QUALITY ASSURANCE 

Quality control testing related to the roadway construction shall include but not 

necessarily limited to sieve analysis, densities, mix design, core sampling and concrete 

testing.  Quality control shall be performed by an independent party and certified by a 

professional engineer licensed to practice in the Territory of Nunavut. 
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F TRUCKED WATER AND SANITARY SERVICES 

F-1 GENERAL 

These guidelines are intended as a guide only. The Design Engineer is responsible to 

ensure that the water system is designed and constructed according to accepted 

engineering practice.   

These Guidelines shall not be considered as a substitute for a detailed material and 

construction specification prepared by the Design Engineer. 

These Guidelines only apply in areas where trucked water and sewer servicing is 

specified. 

F-2 WATER SERVICES 

1. All single family residential water storage tanks shall be a minimum of 5,000 litres. 

F-3 SANITARY SERVICES 

1. All single family residential sanitary storage tanks shall be a minimum of twice the 

size of the water storage tanks. 

F-4 SERVICE INSTALLATION 

1. All installations must exceed applicable Nunavut, National Building and Canadian 

plumbing codes 
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G AGGREGATE 

G-1 GENERAL 

The following granular classifications will be used for City of Iqaluit projects. 

G-2 GRANULAR CLASSIFICATIONS 

ASTM Sieve 

Designation 

Percent Passing 

Granular A Granular B Granular C Modified 

Granular C 

200mm - - 100 - 

100mm - 100 - - 

75mm - 95-100 - - 

50mm - - - - 

38.1mm - - - - 

25mm 100 45-100 50-100 - 

19mm 85-100 - - - 

12.5mm 65-90 - - - 

9.5mm 50-73 - - 100 

4.75mm 35-55 25-70 20-100 55-100 

1.8mm 15-40 - 10-100 30-100 

0.425mm - 4-50 - - 

0.300mm 5-22 - 2-65 10-50 

0.075mm 2-8 0-8 0-8 0-10 

 

1. Gradations to be within the limits specified when tested to ASTM C136-84a and 

ASTM c117-84 and are to have a smooth curve without any sharp breaks when 

plotted on a semi-log grading chart. 

2. Granular A and Granular B to be crushed stone or crushed gravel and shall be free of 

clay lumps, cementation, organic material, frozen material and other deleterious 

materials. 

3. Granular C to be crushed stone or gravel or screened stone or gravel and shall be free 

of clay lumps, cementation, organic material, frozen material and other deleterious 

materials. 
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4. Modified Granular C to be crushed stone or gravel or screened stone, gravel or sand 

and shall be free of clay lumps, cementation, organic material, frozen material and 

other deleterious materials. 



 

CITY OF IQALUIT 

MUNICIPAL DESIGN GUIDELINES 

October 2004  33 of 37  

H STORMWATER MANAGEMENT SYSTEM 

H-1 GENERAL 

These guidelines are intended as a guide only. The Design Engineer is responsible to 

ensure that the water system is designed and constructed according to accepted 

engineering practice.   

These Guidelines shall not be considered as a substitute for a detailed material and 

construction specification prepared by the Design Engineer. 

The stormwater management system should be designed with major and minor drainage 

systems.  In general, a minor system consists of swales, ditches and culverts that have 

been designed in order to avoid property damage and flooding due to runoff generated by 

a 1 in 5 year rainfall event.  When the capacity of the minor system is exceeded, the 

major system must provide a continuous overland flow route allowing the excess runoff 

to reach the designated ponding areas or water body. 

H-2 ORGANIZATIONS ISSUING STANDARDS: 

ASTM – American Society for Testing and Materials 

CSA – Canadian Standards Association 

H-3 MINOR SYSTEM 

H.3.1 Flow Rates 

1. The stormwater management system shall be designed as a separate system.  Effluent 

from sanitary sewers or any potentially contaminated drainage shall not be discharged 

in the ditches or swales. 

2. The Minor System shall be designed to accommodate the runoff generated from a 1:5 

year or more frequent rainfall event without overflowing swales or ditches. 

3. The Rational Method shall be used in estimating flows for the design of storm ditches 

and swales for areas less than 65 hectares. 

Q = CIA 

  360 

where  Q = the design peak flow rate in cubic  

  metres per second 

I = the intensity of rainfall in millimetres per  

Hour 

A = the contributing area in hectares 

C = the runoff coefficient 
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4. Minimum runoff coefficients shall be according to the following table: 

Land Use/Surface Characteristics Runoff Coefficient, C 

Residential Lots 0.2 

Undeveloped Land 0.1 

Pavement, concrete, buildings 0.9 

Gravel Roadways 0.3 

5. Due to the large variation in lot sizes for commercial and industrial areas, a weighted 

runoff coefficient for these types of developments can be calculated using the 

following formula: 

C = (0.9 X Impervious Area) + (0.15 X Pervious Area) 

Total Area 

6. The intensity for the rational formula is selected from the available rainfall data using 

the time of concentration (Tc).  Tc is the sum of inlet time and travel time.  The inlet 

time is the time for the overland flow to reach the ditch.  The maximum inlet time for 

residential areas shall be 10 minutes.  Inlet times for commercial or industrial areas 

shall be calculated on a site-specific basis. 

7. For areas larger than 65 hectares, acceptable computer modeling of the area must be 

submitted for review. 

H-4 MAJOR SYSTEM  

H.4.1 General 

The major conveyance system accommodates flows not intercepted by or beyond the 

capacity of the minor drainage system through planned surface flow routes and storage 

facilities.  The intent of the major system is to provide surface flow management in order 

to minimize flooding and property damage from a 1:100 year rainfall event.  The design 

of the major drainage system must not be limited to the immediate development area but 

must consider overland flows that may enter the area from adjacent land as well as down 

stream effects on adjacent development and receiving water bodies. 

H.4.2 Lot Grading 

Proper lot grading is the first step towards a well-planned major drainage system.  The 

goal of the lot grading shall be to ensure that water flows away from the building.  Flow 

from lots shall always have an escape route to a public right-of-way.  The lot-grading 

plan shall develop a proper balance between the road elevation, proposed building 

elevations, surrounding development and existing topography. 
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Generally, the lots shall be designed to drain to adjacent laneways or public right of ways 

without crossing adjacent lots.  An overall drainage plan will be required for all 

subdivisions. 

H.4.3 Swales 

1. Drainage swales on municipal or private property shall be constructed prior to any 

development of subdivision lots.  Complete swale construction shall be a prerequisite 

to the issuance of the Substantial Certificate of Completion. 

2. Drainage swales located on private property shall be covered by an easement in 

favour of the City.  A minimum clearance of 200mm should be provided between the 

edge of the swale and the property line.  Major rainfall event flows shall be contained 

within the easement. 

3. Drainage swales crossing several properties for the collection of runoff shall not be 

permitted unless special circumstances warrant. 

4. The minimum design slope for swales is 1%. 

H.4.4 Roadways 

Grading of streets comprising the major drainage system shall follow the guidelines listed 

below: 

1. Continuity of over flow routes between adjacent developments shall be maintained.   

2. Collectors shall have at least one lane that is not inundated. 

Local roads should not have a depth of water more than 50mm above the crown of the 

road. 
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I STREET LIGHTING 

I-1 STANDARD AND GUIDELINES 

These guidelines are intended as a guide only. The Design Engineer is responsible to 

ensure that the water system is designed and constructed according to accepted 

engineering practice.   

These Guidelines shall not be considered as a substitute for a detailed material and 

construction specification prepared by the Design Engineer. 

The street lighting design shall be in accordance with the “Guide for the Design of 

Roadway Lighting” published by the Transportation Association of Canada (TAC) as 

well as applicable standards published by the Illuminating Engineering Society of North 

America (IES). 

All roadway lighting systems shall be installed in strict compliance with the Canadian 

Electrical Code. 

These Guidelines only apply in areas where street lighting is specified. 

I-2 ENGINEERING DRAWINGS AND APPROVAL 

1. The Design Engineer is responsible for the preparation and submission of design 

drawings prepared by a qualified professional engineer showing the layout, pole 

spacing, types and heights and luminaire wattages.  The street lighting plan shall 

include all surface features and utilities.  The layout, products and materials are 

subject to approval by the City.  

I-3 DESIGN AND OPERATIONS 

1. The Design Engineer shall be responsible to work with the local wires owner for the 

design, supply and installation of the street lighting system. 

2. The responsibility for energizing the street lighting system shall be the responsibility 

of the City. 

I-4 SAFETY 

1. The lighting design shall ensure the proper illumination of conflict areas such as 

intersections and crosswalks.  The design shall be prepared with public safety in 

mind. 

I-5 ENERGY USAGE 

1. The Street lighting design should be optimized to allow for the least possible energy 

consumption while still maintaining acceptable safety standards.  The City of Iqaluit 

encourages the use of the highest efficiency lamps available at the time of installation. 
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I-6 POLE LOCATION 

1. In some cases, the road and lot configuration will dictate the pole layout.  Wherever 

possible, poles should be located at the projection of lot lines.  Pole locations shall not 

conflict with other utilities or approaches.  Spacing shall be selected by the Design 

Engineer and the City Engineer based on the optimum spacing/height/light 

distribution combination but shall not exceed the minimum standards published by 

the TAC. 

2. Pole setbacks shall be as outlined in the TAC guidelines.  Where roadways are 

designated for widening within five years of pole installation, the pole setback shall 

allow for said widening. 

I-7 TYPE OF POLE 

1. Pole types shall be consistent with adjacent developments.  All poles within a new 

development shall be of the same type and height in order to obtain continuity. 

2. All poles shall be resistant to all climatic and environmental conditions encountered 

within The City of Iqaluit. 

I-8 AESTHETIC 

1. Street lighting design shall be compatible with the type of development and proposed 

buildings. 

2. The use of decorative poles shall be subject to approval by the City.  Proposed 

decorative poles and luminaries should share common optical systems and 

components as other decorative items found in existing developments within the City. 

I-9 FOUNDATIONS 

1. Foundations shall be designed based on the specific soil conditions on site.  The 

foundations shall be designed to withstand all loading, wind loading in particular. 
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FOREWORD 
 
Building in the North is indeed different than building in more temperate climates. The Good Building 
Practices Guideline is intended to illustrate those differences. It is aimed at providing architects, engineers, 
building contractors, suppliers, facility administrators and operators with a comprehensive set of guidelines 
for building in the North. 
 
The Good Building Practices Guideline assumes an advisory role, while renewing the challenge to builders 
to be innovative in applying the practices. Builders are encouraged to present alternatives to the 
suggestions detailed in the Good Building Practices Guideline, or to present new or innovative ways of 
resolving technical problems or of reducing building life-cycle costs. 
 
The Good Building Practices Guideline incorporates years of experience in northern construction practices. 
The Good Building Practices Guideline was refined through input from architectural and engineering 
consultants, building contractors, suppliers, facility operators, Community and Government Services and 
client department staff, who worked together to achieve a consensus regarding northern building practices 
that are appropriate, economic and realistic. Simple, straightforward examples are used to illustrate and 
validate the practices.  
 
The guidelines are not intended to replace mandatory codes or regulations, but to supplement the 
National Building Code of Canada, specifically where the GN believes that: 

• More stringent practices should be applied relative to those of the National Building Code of 
Canada or the local municipality 

• Code requirements should be clarified 
• Its experience has demonstrated that conditions particular to remote northern communities require 

an approach different from typical Canadian building industry practice 
• Its proven preferences for specific products, systems or methods should be employed 

 
We are confident that all northern builders will find the Good Building Practices Guideline to be an 
indispensable guidebook, and challenge users to contribute towards its improvement in the next edition. 
 
 
Constance Hourie, Deputy Minister 
Community and Government Services 
  



January 2020 Good Building Practices Guideline  Third Edition 

ACKNOWLEDGEMENTS 
 
In preparing the Good Building Practices Guideline (Third Edition), the Technical Services Division of the 
Department of Community and Government Services, Government of the Nunavut, has drawn upon the 
assistance of numerous individuals from within the Department and from private sector agencies. Many of 
them contributed technical writing and comments to this guidebook. The Good Building Practices Guideline 
became a reality because of their participation. 
 
We would like to express our appreciation to the many northern architectural and engineering firms, 
including AD Williams Engineering, Park Sanders Adam Vikse Architects, Ferguson Simek Clark Engineers 
and Architects, Pin-Matthews Architects, and Thorn Engineering for their important contributions to the 
production of this document.  
 
Moreover, our appreciation also extends to SNC-Lavalin and EVOQ for recent updates and revisions to the 
third edition as well as the Arctic Energy Alliance and Envirovest Energy Ventures Inc. for providing 
beneficial information related to energy-saving initiatives. 
 
Community and Government Services in-house technical staff have played a key role in contributing to and 
coordinating the development of this guidebook.  

  



January 2020 Good Building Practices Guideline  Third Edition 

TABLE OF CONTENTS 

PREAMBLE 

INTRODUCTION 

REVISIONS 

CHAPTER G - GENERAL BUILDING OBJECTIVES 

G.1 LOCAL RESOURCES 

G.2 LIFE CYCLE COSTS 

G.3 ENERGY MANAGEMENT 

G.4 APPROPRIATE TECHNOLOGY 

G.5 OTHER DESIGN CONSIDERATIONS 

G.6 CODES AND REGULATIONS 

CHAPTER L - LANDSCAPE AND SITEWORK 

L.1 CODES, STANDARDS AND REGULATIONS 

L.2 INSTALLATION AND MAINTENANCE 

L.3 ACCESS 

L.4 FILL AND GRADING 

L.5 SITE REHABILITATION AND LANDSCAPING 

CHAPTER A - ARCHITECTURAL 

A.1 SITE DEVELOPMENT 

A.2 INSTALLATION AND MAINTENANCE 

A.3 BUILDING ENVELOPE 

A.4 DOORS, WINDOWS AND METAL WORKS 

A.5 INTERIOR CONSTRUCTIN AND FINISHES 

A.6 FINISH CARPENTRY 

A.7 SPECIALTIES 

A.8 COORDINATION 

CHAPTER S - STRUCTURAL 



January 2020 Good Building Practices Guideline  Third Edition 

S.1 CODES, STANDARDS AND REGULATIONS 

S.2 LOGISTICS 

S.3 FOUNDATIONS 

S.4 WOOD STRUCTURES 

S.5 STEEL STRUCTURES 

S.6 CONCRETE 

CHAPTER M - MECHANICAL 

M.1 CODES AND REGULATIONS 

M.2 OPERATION AND MAINTENANCE 

M.3 IDENTIFICATION 

M.4 PLUMBING AND DRAINAGE 

M.5 FIRE PROTECTION 

M.6 FUEL SUPPLY 

M.7 HEATING 

M.8 AIR DISTRIBUTION 

M.9 AUTOMATIC TEMPERATURE CONTROLS 

CHAPTER E - ELECTRICAL 

E.1 CODES AND REGULATIONS 

E.2 OPERATION AND MAINTENANCE 

E.3 IDENTIFICATION 

E.3.1 IDENTIFICATION 

E.4 POWER SUPPLY 

E.5 GROUNDING AND BONDING 

E.6 WIRING 

E.7 LIGTHING AND LIGHTING DESIGN 

E.8 OWNER/COMMUNICATION EQUIPMENT 

E.9 ALARM SYSTEMS 

E.10 MOTORS 



January 2020 Good Building Practices Guideline  Third Edition 

E.11 MISCELLANEOUS 

CHAPTER N - ENERGY 

N.1 INTRODUCTION 

N.2 ENERGY DESIGN CONSIDERATIONS 

N.3 ENERGY MODELLING 

N.4 ENERGY CONSUMPTION 

N.5 ENERGY MANAGEMENT 

APPENDICES 

APPENDIX A: BUILDING STANDARDS - POTABLE WATER HOLDING TANKS 

APPENDIX B: CLIMATIC DESIGN DATA 

APPENDIX C: AIR PERMEABILITY OF COMMON MATERIALS AND ASSEMBLIES 

APPENDIX D: COMMUNITY EMERGENCY SHELTERS 

APPENDIX E: STANDARD COLOUR AND IDENTIFICATION SCHEDULE - MECHANICAL SYSTEMS 

APPENDIX F: LIGHTING LEVELS BY ACTIVITY, BUILDING AREA OR TASK 

APPENDIX G: VISUAL IDENTITY STANDARD 

APPENDIX H: MECHANICAL EQUIPMENT - STANDARD OF ACCEPTANCE 

APPENDIX I: SEISMIC DESIGN REQUIREMENTS 

APPENDIX J: ELECTRICAL EQUIPMENT - STANDARD OF ACCEPTANCE 

APPENDIX K: GOVERNMENT OF NUNAVUT, ENERGY MODELLING GUIDELINES 

APPENDIX L: NORTHERN INFRASTRUCTURE STANDARDIZATION INITIATIVE - OVERVIEW OF 
STANDARDS 
 

 

 

 



January 2020 Good Building Practices Guideline  Third Edition 

PREAMBLE  

INTRODUCTION 

The Good Building Practices Guideline (GBPG) contains performance guidelines, preferred materials or 
methods, and logistical considerations for the design and construction of northern facilities. Over time, 
certain products or approaches to construction have proven successful and have been adopted by property 
developers, design consultants and builders working in Nunavut. It is hoped that your comments and 
opinions will lead to further revisions and additions that will keep the document current and relevant. 
 
Criteria for Good Building Practices Guideline 
These technical guidelines do not replace any mandatory Codes or Regulations. Rather, they cover the 
following areas: 

a) Where more stringent requirements should apply than the National Building Code of Canada or 
local municipal requirements 

b) Where there is a need to augment or clarify a code requirement 
c) Where conditions peculiar to a remote northern community require an approach different from 

typical Canadian building industry practice 
d) Where specific products, systems or methods have been developed and have been found to be 

superior for northern conditions 
Detailed studies or reference materials are provided in the Appendix or noted within GBPG for interest only, 
and unless otherwise stated, do not constitute a part of the GBPG. 
 
Application of Guidelines 
The GBPG has been prepared as suggested guidelines for obtaining good value and quality buildings. The 
GBPG may be applicable for renovations to existing buildings, tenant improvements in leased facilities, or 
utility buildings. 
 
These guidelines come from studying buildings typical of many buildings found in most communities in the 
Nunavut, which are small-scale low-rise structures designed to accommodate people. The GBPG may be 
less applicable to unusual or highly specialized buildings, or unusually large buildings. 
 
Development of the Good Building Practices Guideline 
The GBPG incorporates collected observations obtained from builders, designers, building operators and 
users. A substantial portion of the information was collected by staff of the Technical Services Division and 
Regional Project Management, in consultation with other stakeholders in the construction industry. 
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REVISIONS 

Periodic reviews will be undertaken to reconfirm, revise or update the content of the Good Building 
Practices Guideline. Your comments and suggestions are invited. Proposed changes or additions should 
be submitted to: 
 

Director, Technical Services, 
Technical Services Division, 
Department of Community and Government Services, 
Government of Nunavut, 
P.O. Box 1000, Station 620 
Iqaluit, Nunavut  X0A 0H0 
 
Phone: (867) 975-5440 
Fax: (867) 975-5378 

Referenced Section # and Section Name: 
 
 
 

A brief description of your proposed change or addition: 
 
 
 
 
 

Rationale (relate experiences that have led you to make this recommendation): 
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Occupation/Position: 
 

Organization/Firm/Department: 
 

Phone: 
 

Fax: 
 

E-mail: 
 

Date: 
 

Mailing Address: 
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CHAPTER G – GENERAL BUILDING OBJECTIVES 

The primary objective of this publication is to provide a technical reference handbook to help builders 
produce the best value in their respective buildings for the North. Buildings should be designed specifically 
for the northern climate and other physical parameters of the site, as well as for the minimum capital cost 
consistent with lowest life cycle costs. The objective is to encourage improvement over time based on 
proven methods and materials, while supporting improved building performance and new technology. 
 

G.1 LOCAL RESOURCES 

Promoting and actively assisting communities to take on greater responsibility for their economic and social 
well-being is an important objective of the GN. Construction projects provide important opportunities for 
communities to become involved in their own development. 

G.1.1 BUILDING USERS 

Residents of a community can provide valuable information related to site conditions such as snow drifting 
patterns, preferred orientations, anticipated use patterns and examples of successful materials or methods. 

G.1.2 LABOUR 

To facilitate maximum local involvement materials and methods used in building construction should be 
suitable for broad application that will permit training that will be applicable to future projects and avoid the 
use of specialized products or installations. 

G.1.3 EQUIPMENT 

The use of existing equipment benefits the community and can reduce construction costs, as bringing 
equipment into most communities is extremely expensive. Building design and construction methods should 
be suitable for available equipment. 

G.1.4 SUPPLIERS 

Specifications should not unduly restrict local or northern suppliers, and consideration should be given to 
incorporating any locally available products in new buildings. 

G.1.5 OPERATIONS AND MAINTENANCE 

Given the growing number of building projects and the limited numbers of experienced trades people in 
Nunavut, there is both a need and an opportunity to train and develop building maintainers in every 
community. 

G.2 LIFE CYCLE COSTS 

Wherever alternative designs are considered, the alternative representing the lowest life cycle cost should 
be selected. Wherever alternatives are shown to have the same life cycle cost, the alternative with the 
lowest capital cost should be selected. The life cycle costing should be based on the expected design life 
of the building and its systems. For comparative purposes a 40-year design life should be used for 
architectural components and a 20-year design life for electromechanical systems. In some circumstances 
other considerations may overrule: for example, where direct benefits to the community will be realized 
(e.g., incorporating locally available materials); or where a product preference is stated in these guidelines. 
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G.3 ENERGY MANAGEMENT 

Minimizing the energy consumption of public buildings is important in Nunavut where energy costs are 
extremely high: electricity is usually diesel generated and fuel is transported annually to remote locations. 
Where practical and economically feasible, every attempt should be made to implement systems that 
reduce energy consumption. 
 
To implement energy efficiency measures that bring about an actual reduction in energy costs, an overall 
energy cost budget must be evaluated. The energy cost budget is typically based on a reference building 
where minimal energy code efficiencies are met for various types of space usage. Energy reduction options 
can then be compared to the reference to evaluate financial feasibility. 
 
Typically, and especially for new buildings, reference building energy cost budgets are created by generating 
an energy simulation model. These simulations can be developed with various software. Each software has 
its own limitations and should be chosen based on the required application. 
 
When used properly and with the adequate level of detail, energy simulations provide an accurate way of 
evaluating the future cost of operations and provide useful information in helping to make system choices 
during design. 
 
See G6 for comments on the National Energy Code. 
 

G.3.1 HEATING AND VENTILATION 

Recommendations for energy efficiency have been integrated in the applicable sections of the GBPG. 

G.3.2 LIGHTING 

Recommendations for energy efficiency have been integrated in the applicable sections of the GBPG. 
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G.4 APPROPRIATE TECHNOLOGY 

To achieve the previously described goals and produce buildings that perform well and keep occupants 
comfortable, several basic principles have evolved. These principles can help guide building choices to 
ensure they are appropriate for conditions in Nunavut. 

G.4.1 SIMPLICITY AND EFFICIENCY 

Available funding dictates "lean" buildings that minimize extraneous volumes and non-habitable space, 
apart from necessary building service spaces. 
 
In terms of concepts all building design solutions should strive to: 
 

• Produce the minimum gross area necessary to accommodate the stated net program 
• Minimize the enclosed volume and building perimeter required to accommodate the program 
• Facilitate expansion as simply as possible without major disruption to building use 

 
In terms of detailed development, the building design solutions should: 
 

• Be kept simple to improve the speed of erection in a limited construction season and to offer greater 
opportunity for employment of local skills 

• Incorporate materials and methods that will permit quality construction under adverse 
environmental conditions in a limited construction season 

• Limit the variety of materials to minimize the number of specialized trades required on the project 
• Ensure O&M procedures can be easily understood and carried out using readily available 

maintenance products and equipment. 

G.4.2 RELIABILITY 

Essential building systems like heating, ventilation and fire protection must be reliable in the harsh winter 
conditions of Nunavut. Standby equipment and installations that facilitate quick repairs are an essential 
characteristic of building systems. Building components, including interior and exterior finishes, must also 
be rugged enough to withstand the conditions to which they are exposed without the need for frequent or 
specialized repairs. Any equipment or system that needs servicing by specialized trades people or parts 
that are difficult to obtain, is not desirable, though at times necessary. 

G.4.3 STANDARDIZATION 

The intent of the GBPG is to standardize system elements based on proven successes, so that the final 
product is cost effective, energy efficient, readily operable and maintainable by local people. Given the vast 
size and regional variation within Nunavut, buildings must respond to differences in: 
 

• Community settings 
• Climatic zones 
• Transportation systems 
• Site conditions 
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G.5 OTHER DESIGN CONSIDERATIONS 

G.5.1 ARCHITECTURAL STYLE 

It is not the intent of the GBPG to prescribe a 'style' of northern building. It is hoped that the rational 
application of basic design principles in response to program, climate and political imperatives will, in time, 
come to represent a practical style. Finding or creating a particular architectural style appropriate for public 
buildings in Nunavut today is an interesting challenge to designers. Generally, and understandably, many 
of the older, and indeed some of the newer vernacular buildings clearly exhibit a straightforward expediency. 
Directions may be found in building forms that respond demonstratively to all aspects of the environment 
and that are also enriched by culturally inclusive details. 
 
Previous suggestions were that buildings should "fit into the immediate site unobtrusively, with the massing 
and finishes related to the context of the community". Although this can be a justifiable design approach, it 
is nearly impossible to achieve in many small communities in Nunavut when adding large new buildings. It 
should be recognized then, that other approaches are also valid, as long as the design successfully 
addresses the following: 
 
The design must communicate the function of the building 
 

• The design should incorporate recognizable local symbols appropriate to the design 
• Colours, materials and forms are selected to support and enhance other design decisions 
• Massing is consistent with function and context 
• Whether it blends in, contrasts with or dominates a site, the relationship of the building to the site 

should be consistent with its function and local traditions 
• Whether it is private, public, friendly or decorous, the relationship of the building to the street should 

be consistent with the function and local traditions 
• Whether they contrast with or are like adjacent buildings, the relationship between buildings should 

be clear and consistent with the building functions 
 
Finally, the design of public sector buildings, while being stylistically appropriate in small communities, 
should satisfy the demand for buildings that are energy efficient, simple to build and to maintain. 
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G.5.2 OTHER RELATED DOCUMENTS 

"Design" is a word that encompasses a number of activities within the fields of Architecture and Engineering. 
During the design phase of any project several documents are usually produced, each with a specific 
objective - the distinctions between them however can be confusing. The GBPG is meant to document 
performance criteria, preferred materials or methods and logistical considerations and should not be 
confused with other related documents such as functional programs, specifications or design documents. 
The following are examples of the distinctions that can be made between the documents: 
 

Document Example of contents 

Functional Program • a coffee maker and small appliances such as a 
toaster and microwave oven will be used 

GBPG anticipated • recommends use of split receptacles wherever 
coffee making is anticipated 

Specifications GBPG • flooring to be 4.5 mm thick Mondoflex by Mondo 
Rubber 

• sports flooring may be either PVC or rubber 

Submission requirements GBPG • provide consumption estimates for heating and 
electricity 

• energy consumption targets 

 
The interrelationship of all of these design considerations is as important to understand as the distinction 
between them: complete functional/program information is required before the correct technical requirement 
is applied, right material specified, adequate documentation submitted, and installation completed 
satisfactorily. 
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G.6 CODES AND REGULATIONS 

G.6.1 NATIONAL BUILDING AND PLUMBING CODES OF CANADA 

The latest version of the "National Building Code of Canada" adopted by the Nunavut Building Code Act 
and Regulations by the Authority having Jurisdiction must be used. The Authority having Jurisdiction is the 
Office of the Chief Building Official (OCBO). 
 
The OCBO is under the GN Department of Community and Government Services – Safety Services 
Division.  For further information on the building permit application process please contact the OCBO by 
email, building@gov.nu.ca   

G.6.2 MUNICIPAL BYLAWS 

All municipal bylaws and ordinances must be observed in the design and construction of facilities for the 
GN. 

G.6.3 DESIGN 

G.6.3.1 Professionals 

Engineering 
 
The practice of Engineering is regulated by the “Northwest Territories and Nunavut Association of 
Professional Engineers and Geoscientists” and under the authority of the "Engineering and Geoscience 
Professions Act of the Northwest Territories". 
 
Architecture 
 
The practice of Architecture in Nunavut is unregulated. No legislation exists to regulate the design of 
buildings other than the requirements outlined in the National Building Code. However, architects must be 
members in good standing of any Canadian provincial or territorial architectural organization and be a 
registered professional of such organizations. 

G.6.4 SI METRIC REQUIREMENTS 

All new construction for the GN must be designed in SI metric units: the actual materials may be designated 
in metric or imperial, and soft conversion to metric is acceptable. 
 
Note that this requirement may be relaxed when these guidelines are applied to renovation projects and 
where the original documents are in imperial measures: either metric or imperial may be used in this case. 
See notes in the Application of Guidelines section of the Preamble. 
 

G.6.4.1 Soft conversion 

Physical size remains unchanged, products are described to the nearest metric unit. For example, a 24 x 
48 (inches) ceiling tile is 610 mm by 1220 mm (actual size). 
 

G.6.4.2 Hard conversion 

Physical sizes are changed, and products designated in metric. For example, a 24 x 48 (inches) ceiling tile 
is changed slightly in size to become 600 mm x 1200 mm (actual size). 

 

mailto:building@gov.nu.ca
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END OF SECTION 
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CHAPTER L - LANDSCAPE AND SITEWORK 

INTRODUCTION 
 
Reasonable site development conditions include a site that: 
 

• is well drained and not subject to periodic flooding  
• Is not too steeply sloped  
• Does not require excessive fill or levelling  
• Has dimensional proportions suitable to accommodate the shape and size of the proposed building 

with ample setbacks and space for expansion 
• Does not disrupt historical community use patterns 

 
Site work includes all work required to: 
 

• Prepare the site for building foundations  
• Grade the site to promote drainage away from the foundation and to direct spring runoff to a suitable 

drainage course  
• Provide access to the site and building for staff, visitors and services (pedestrian and vehicular 

traffic)  
• Provide sufficient on-site parking  
• Create outdoor activity areas such as playgrounds  
• Create suitable settings for buildings through landscaping 
• Remediation of any contaminated soil 

 

L.1 CODES, STANDARDS AND REGULATIONS 

• Water and sewer:  Refer to local municipality. 
• Garbage removal:  Refer to local municipality. 
• Parking:   Refer to local municipality. 
• Fuel delivery:   Refer to local distributor. 
• Zoning bylaws:  Refer to local municipality. 
• Power:    See Section E 1. 
• Telephone:  See Section E 1.  
• Soil Contamination: See Guidelines for Site Remediation & Hazardous Waste Management. 
• Asbestos:  See Health & Safety Act, Worker’s Compensation Board. 

 
• CSA S501:14 - Moderating the effects of permafrost degradation on existing building foundations  
• CSA S503:15 - Community drainage system planning, design, and maintenance in northern 

communities 
• CSA Plus 4011:19 - Technical guide: Infrastructure in permafrost: A guideline for climate change 

adaptation 
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L.2 INSTALLATION AND MAINTENANCE 

L.2.1 INSTALLATION CONSIDERATIONS 

L.2.1.1 Schedule 

In communities above the tree line, there is a very limited period of time when site work can be done. 
Buildings are often completed in the late winter or spring before the site work can be finished, meaning that 
interim or temporary installations must be planned. 

L.2.1.2 Granular Materials 

Local equipment for hauling, spreading and compacting fill is often limited in small communities. It is 
generally desirable to ensure that fill and grading work can be completed by the local municipality or 
contractors. This benefits the local economy and minimizes the cost. 

L.2.1.3 Local Equipment 

Site work should be designed to ensure work can be completed using existing local equipment and 
operators. 

L.2.2 MAINTENANCE CONSIDERATIONS 

L.2.2.1 Snow Clearing 

The presence of snow and the need to clear snow from a site is the norm in all communities in Nunavut. 
Any aspect of a site that does not function well when covered in snow is unacceptable. 
 
Consider: 
 

• How the snow must be removed (hand or machine). 
• Where removed snow will be piled and the snow drifting patterns that may be affected by the snow 

pile 
• Protection of building, vegetation and fixed site improvements from snow removal equipment 

L.2.2.2 Spring Runoff 

In most of the communities in Nunavut the spring melt occurs suddenly. This water must be directed away 
from the building and into acceptable drainage courses to avoid: 

• Flooding of tank rooms 
• Water or sewage holding tanks floating and connections breaking 
• Granular pads being severely eroded by water seeping under or through the pad, resulting in 

structural damage 

L.2.2.3 Planted Areas 

Skills and interest in maintaining vegetation will vary depending on staff and location, and although it should 
be generally accepted that little effort will be put into maintaining planted areas, it is also a fact that once 
established, indigenous arctic plants and grasses only require some protection from concentrated traffic. 
Successful examples include timber framed raised beds defining walks or vehicular uses. Where 
appropriate, planting can play an important role in protecting slopes from erosion, as well as much needed 
relief from the ever-present gravel pad. 
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L.3 ACCESS 

L.3.1 PEDESTRIAN ACCESS 

Public buildings should be easily identifiable, with prominent, clearly visible entrances. All pathways, ramps 
and stairs leading to entranceways should be easy to keep clear of snow and be protected from vehicle 
traffic.  
 
N.B.C. 3.8.1.2 may require more than one ramp depending on the number of exits from a building. Discuss 
this item with the Office of the Fire Marshal on an individual basis. 
 
 

Recommendation Rationale 

L.3.1.1 Walkways 
 

Finished walkways should be provided; leading from 
the edge of the roadway and all parking areas, to all 
regularly used building entrances. Surfaces should be 
well drained and finished with contained, finely 
crushed granular material, or pavement. 

This minimizes mud tracked into buildings during 
spring and fall. This is particularly important for 
facilities with high public uses such as schools, health 
centres and community recreation facilities. 

All walkways and using material for containment, 
concrete or pavement should be level with 
surrounding grade with proper drainage. 

The intention is to avoid damage during snow removal 
with heavy equipment.  Timbers and concrete curbs 
commonly used for containment of walkways are 
generally destroyed by heavy equipment when above 
the surrounding grade. 

Concrete, paving or grating surfaces should be 
considered at entrances. 

Clean hard surfaces intercept dirt before it is tracked 
into the building. 

Avoid walkways that are immediately adjacent to 
walls of buildings. 

Traffic near the building face can increase the 
incidence of damage to building finishes. 

L.3.1.2 Ramps and Stairs 
 

Whenever possible, eliminate the need for ramps and 
stairs by shaping the site. Grade elevation at the 
entrance should be as close to finished floor elevation 
as possible. 

Sloped grade often permits removal of snow with 
equipment rather than by hand, as is normally the 
case with stairs and ramps. 

One ramped path of travel to the building entrance is 
preferred to provide both stairs and a ramp. Wherever 
possible, a ramp with a straight run should be 
provided. Where space dictates that a ramp must be 
'dog-legged', then stairs may be provided in addition 
to the ramp. 

Stairs and ramps are often installed independently, 
though they lead to a common landing. This creates 
two paths of travel. A single access route can reduce 
costs, reduce snow-clearing requirements and reduce 
the perception that providing ramped access is 
wasteful. 
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Recommendation Rationale 

Note that NBC 3.8.1.2 requires that 50% of all 
pedestrian entrances to a barrier free building must 
have ramps. This should be negotiated with the Office 
of the Fire Marshal on an individual basis. 

 

Areas of fill leading to or from exits must be level and 
contained. 

This controls erosion from normal use. 

Open metal or fibreglass grating is the preferred 
surface material for exterior ramps, stairs and 
landings. Gratings should meet the requirements of 
NBC 3.8.1.3 and CSA B651 M90 "Barrier Free 
Design". 

This allows snow to pass through, diminishing 
accumulations at entranceways. CSA and NBC set a 
standard for the size of grate openings. 

Wood surfaces are acceptable only where traffic is 
light. 

Wood is easily damaged by snow clearing and 
promotes snow and ice build-up and slippery 
surfaces. 

Concrete stairs and ramps are acceptable. Where available, concrete can provide a durable, 
easily cleaned surface. The cost of long ramps and 
high stairs made of concrete may be prohibitive. 

Steel stairs. If steel pipe railings with wire mesh infill 
are used, ensure that the mesh is minimum 6 mm 
diameter in a maximum 50mm grid and held in place 
by spot welds at maximum 150mm o/c. 

Lighter wire and larger grid openings have not 
resisted abuse. 

L.3.1.3 Snow Drifting 
 

Locate entrances and major windows where 
snowdrifts will not normally form. If there are none, 
find another means of reducing the accumulated 
snow. 

Entrances are typically located so that predominant 
winds scour the area. Certain building configurations 
are also prone to snow accumulation, such as inside 
corners. 

Avoid locating entrances and exits at the inside 
corners of buildings. 

Inside corners are prone to snow accumulations. 

L.3.2 VEHICULAR ACCESS 

In many small communities there are no municipal requirements for parking or service vehicle access to 
buildings. In general, requirements should be determined by: 

• Vehicles commonly in use in the community; may include cars, trucks, snowmobiles or all-terrain 
vehicles  

• The requirement for users of Nunavut buildings is to be provided, and where location of exterior 
electrical outlets may be required  

• Type and size of service vehicles and personnel that must be able to approach connection points 
year-round with a minimum of difficulty, i.e., no obstruction by snow, standing water or steep slopes.  
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Recommendation Rationale 

L.3.2.1 Routes and Parking 
 

Fire and regular vehicle access routes and parking 
must accommodate the turning radius of local 
vehicles, including service vehicles and fire fighting 
equipment. 

Normal mode of transportation and type of service 
vehicles vary from community to community. 

Vehicle routes and parking areas on site should be 
clearly marked, using physical barriers that remain 
visible in winter conditions if necessary. 

This is done to identify and control vehicle traffic 
around buildings and to provide some protection for 
pedestrians, landscaping, slopes of building pads or 
buildings. Boulders, logs, heavy timber or fencing can 
all be considered. 

L.3.2.2 Parking Stalls 
 

Minimum dimensions for car or truck parking stall is 
2.5 m x 6 m. 

Use standard parking stall dimensions, especially in 
communities where no area requirements exist. 

Minimum dimensions for an ATV or snowmobile-
parking stall are 2 metres x 2 meters. Consider drive-
through parking spaces. 

ATVs are the most common vehicle in many 
communities - not all are able to back up. 

L.3.2.3 Plug-ins 
 

See Electrical Section E6.3.6.  

L.3.3 SERVICES AND UTILITIES ACCESS 

With winter conditions lasting from 6 to 8 months of the year, it is important that building service points are 
easily accessed by trucks and personnel and protected from snow and ice build-up. Most municipal services 
in Nunavut are delivered by vehicle. Water and sewer systems in any given community can range in service. 
Fuel (primarily heating oil) is delivered exclusively by truck. Power and telephone are generally provided by 
overhead services. 

Recommendation Rationale 

L.3.3.1 Delivery Vehicles 
 

Provide adequate space for delivery vehicles to pull 
completely off main roadway when they are servicing 
a building. 

This keeps service vehicles from blocking traffic. (This 
is a municipal requirement in some communities.) 

It is preferable that roads are designed so that they 
are able to do so without reversing. 

Exhaust in winter blocks vision when reversing. 
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Recommendation Rationale 

L.3.3.2 Service Connection Access 
 

Provide stairs and platforms wherever people must 
access fill points or connect to services located more 
than 1.5 m above ground level. 

This allows delivery people to connect to building 
service points easily and safely. 

Ladders are not acceptable.  

L.3.4 BUILDING ORIENTATION 

Snowdrifts can impede access and exits from buildings, cause excessive structural loads on roofs, block 
windows, and provide easy access to the building roof by unauthorized persons. 

Recommendation Rationale 

L.3.4.1 Snow drifting 
 

Snow drifting around buildings shall be managed 
through careful sitting and design so that problems 
can be avoided. Wind control devices, such as scoops 
or accelerators, will should be avoided unless there is 
absolutely no alternative. 

Although such devices have proven effective, they are 
an expensive alternative to proper siting to take 
advantage of natural wind scouring. In certain 
communities, wind frequently shifts directions, making 
it difficult to rely on scouring by predominant winds. 

 

L.4 FILL AND GRADING 

L.4.1 FILL 

Granular materials can be quarried from suitable local land sites or transported from a remote source and 
stockpiled near the community. Where local supplies have been identified, the contractor or the 
subcontractor must obtain permission to quarry from the appropriate authority: 
 

• The Government of Nunavut (Department of Community and Government Services)  
• The Government of Canada (Indigenous and Northern Affairs Canada)  
• And in many cases ownership may have recently been transferred through the Nunavut Land 

Claims Agreement.  

Recommendation Rationale 

L.4.1.1 Built-up Granular Pads 
 

Provide an impermeable liner on slopes of pads that 
lie in the path of runoff in permafrost areas. 

This is done to divert water around the pad, rather 
than allowing it to seep under or through it, potentially 
degrading permafrost. 

See also S3 "Foundations"  
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L.4.1.2 Excavation 
 

Avoid cutting into existing soils where permafrost is 
present. 

This exposes frozen soil causing degradation of 
permafrost. 

See also S3 "Foundations".  

 

L.4.2 GRADING 

Although frozen for much of the year, building sites can be susceptible to significant damage during spring 
runoff or as a result of ponding: 
 

• Flooded crawl spaces have caused sewage holding tanks to float  
• Structural integrity of foundations has been jeopardized by degrading permafrost  
• Access to building by users or services has been impeded  

 

Recommendation Rationale 

L.4.2.1 Finished Grades 
 

Finished grades should have a minimum 4% slope 
away from the building. 

This provides drainage away from the foundation 
without promoting erosion by runoff 

Finish the area under the building before construction 
begins 

To allow proper drainage and better working 
conditions. Rough surface conditions and puddling 
water make it difficult to work when installing 
plumbing, utilidettes, insulation and soffit under the 
building. Poor working conditions often lead to inferior 
quality when insulating and sealing the floor system, 
which can lead to cold floors and freezing pipes. 

L.4.2.2 Retaining Walls 
 

Where slopes of less than 1:4 cannot accommodate 
grade differences, because of site constraints or 
limited fill materials. Heavy timber retaining walls may 
be considered or gabions (caged riprap). 

Using retaining walls can reduce the total amount of 
fill required; however, is generally a more labour 
intensive and expensive means of stabilizing slopes. 

L.4.2.3 Drainage Channels 
 

Drainage channels/paths must be in place on site 
before spring runoff: this may require temporary 
installation of swales or berms. 

Construction schedules dependent on barge delivery 
generally result in winter construction: the building is 
usually ready for occupancy by spring or early 
summer, but site work cannot be completed until mid 
to late summer. 
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L.5 SITE REHABILITATION AND LANDSCAPING 

A comprehensive landscaping plan must incorporate requirements noted in the sections above. 
Landscaping using lawns, flowerbeds, however, is not a practical consideration in the communities in 
Nunavut. Nonetheless, care needs to be taken in finishing sites around GN buildings for appearance, public 
safety and erosion control. 
 

Recommendation Rationale 

L.5.1  EXISTING VEGETATION 
 

Maintain as much existing vegetation on site as 
possible and protect from vehicular traffic. 

This protects the soil from erosion, insulates 
permafrost and generally improves appearance of 
site. 

L.5.2 VEGETATION – NEW/ADDED 
 

Any plant material added to the site must be hardy, 
suitable for the locality and requires little or no 
maintenance - transplanting of local species is 
encouraged where an acceptable source can be 
found in the community. 

Growing conditions are too harsh for most southern 
plant species commonly used elsewhere in Canada. 
There is little or no tradition of 'gardening' in Inuit 
communities. Resources are currently unavailable for 
extensive maintenance programs. 

Also see Maintenance Considerations (L.2.2).  

L.5.3 SOIL 
 

If soil or topsoil is required, it must be available within 
the community, along with any necessary additives 
(sand, lime, etc.). 

Mixed, prepared topsoil is simply not available in most 
communities. If required in any quantity, costs can be 
high. 

L.5.4 PLAYGROUNDS 
 

Soft, sandy surfaces should be provided wherever 
play structures are installed. Play structures should be 
constructed to applicable standards. 

To provide a safe play area 

L.5.5 LANDSCAPING 
 

Definition of landscape versus pedestrian and 
vehicular areas is important. Timbers and rocks have 
been successfully used for this but must be designed 
with large snow clearing equipment in mind. If 
concealed by snow, these elements will be damaged 
or relocated.  (See 3.2.1) 

Counteracts the tendency for the site and the 
community in general to be a continuous gravel 
surface used universally by pedestrians and vehicular 
traffic 
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Recommendation Rationale 

Edge slopes of gravel pads can be stabilised and 
made more aesthetically pleasing by the addition of 
boulders 150 to 200mm diameter, (if economically 
available). 

Boulders discourage pedestrian traffic thus promoting 
the natural re-establishment of native arctic plants, 
either by transplanting or natural seed migration. 

 
 

END OF SECTION 
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CHAPTER A - ARCHITECTURAL 

INTRODUCTION 

A.1 SITE DEVELOPMENT 

Analyzing site conditions is key in establishing the principle guidelines of a project. The placement and 
orientation of the building on site has to be planned to benefit from maximum natural light and passive solar 
gain, and to respect its immediate natural and built environment. It should be positioned strategically in 
consideration to the existing topography and take advantage of the natural drainage of the site, while 
oriented to minimize snow accumulation at entrances. 
 
Geotechnical and topographical surveys should be obtained prior to the design phase of the project. A 
geotechnical study will give information on the type of soil which will influence the foundation system of the 
building. Permafrost, for instance, must be kept from defrosting because of heat transfer from the projected 
buildings. The topographical survey will permit to understand the exact shape and slopes of the site. The 
location of the building should avoid areas of natural water accumulation. A gentle slope should let water 
drift away from building foundations when on grade.  
 
A preliminary wind and snow accumulation study, along with a sun trajectory analysis at different times of 
the years are tools used to establish the optimal placement of the building. A final wind and snow 
accumulation study should be done after preliminary design to verify the building’s volume response to 
snow and wind in order to mitigate unwanted impact. At entrances, methods such as wind deflectors or cold 
porches can help minimize snow accumulation effects.  
 
Accesses to the building entrances or services (water, sewage, oil) should be practical, safe, easy to 
maintain, enjoyable for the users and linked to the general circulation scheme of the building. Pathway and 
driveways should have a minimal slope of 2% to drain properly. Protecting entrances permits to minimize 
snow removal and allows for easier access to the building during snow events. All entrances, vehicular or 
pedestrian pathways, along with parking areas should be well light to discourage vandalism and increase 
security. 
 
Zoning bylaws must be considered when choosing a site and verified during the design of the building. 
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A.2 INSTALLATION AND MAINTENANCE 

A.2.1 INSTALLATION CONSIDERATIONS 

The minimum possible number of different trades should be involved in construction and maintenance, in 
order to reduce travel costs and coordination inefficiencies. Each sub trade on a job should have 
responsibility for a reasonably large portion of work. Small specialty contracts involve little financial incentive 
for the sub trades involved, and tend to result in poor workmanship and little attention to correction of post 
construction deficiencies 

A.2.2 OPERATION AND MAINTENANCE CONSIDERATIONS 

Four primary O&M cost considerations are: 
 
1. Fuel and power consumption 

Consumption is largely dependent on operating practices; however, the shape, layout, and the quality 
of the exterior envelope of a building can have a significant effect on fuel and power consumption. The 
most efficient exterior envelope shall have the lowest possible surface area enclosing the lowest 
possible volume with the least amount of unusable space, in accordance with the functional program 
of the building. 
 

2. Operation and maintenance of equipment 

The planning and layout of a building must ensure adequate access to mechanical and electrical 
equipment. Accesses for the replacement of major equipment during the life of the building should be 
provided. Standardization of mechanical and electrical equipment within the building and the 
community should be coordinated to reduce the amount of skills and parts needed to maintain this 
equipment. 
 

3. Maintenance of building finish materials 

Choose building materials and finishes that are durable, will reduce the effort required for maintenance, 
and that can be easily repaired or replaced. 
 

4. Custodial services 

The choice of building finishes and floor layout, as well as convenience and adequate size of storage 
for janitorial supplies, will affect regular care taking operations. 
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A.2.3 MAINTENANCE MATERIALS 

The Project Manager should determine, in consultation with Technical Officers and design consultants, 
what maintenance materials and what quantity should be supplied under the construction contract, how 
such materials should be delivered and stored, and how such materials should be accepted into inventory 
for use in the newly completed building.  
 
Recommended maintenance materials include  
 

• Flooring material  
• Pre-finished wall covering materials such as plywood, plastic laminate or veneer-faced materials, 

sheet vinyl  
• Custom-tinted paint to match installed paint  
• Custom-coloured exterior wall cladding materials  
• Replacement parts for door hardware  
• Pre-cut replacement glass for exterior and interior windows  
• Plastic laminates and cabinet hardware  
• Mouldings and fittings for window systems 
• Replacement hardware for operable windows 
• Spare keys 
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A.3 BUILDING ENVELOPE 

The envelope of a building separates the interior environment from the exterior climate. In Nunavut 
temperatures can range from about -45° Celsius in the winter to +35° Celsius in the summer. Hourly wind 
pressures can range from 0.30 kilopascal to 0.80 kilopascal. The climate is generally very dry with 
precipitation mainly in the form of snow. Total annual rainfall in Iqaluit is 200 mm (as compared to 1,935 
mm in Vancouver or 846 mm in Ottawa). Climatic variations within the Nunavut Territory must be recognized 
in building design and construction. Special attention should be given to major differences in climate from 
Kugluktuk in the west to Pangnirtung in the east and Grise Fiord in the north to Sanikiluaq in the south. 
These differences include snow drifting patterns, wind, seasonal temperatures and sunlight.  
 
Careful design and construction are required to ensure airtight, energy efficient building envelopes. 
Suggested minimum standards in GBPG should be followed unless the designer can show that less 
demanding standards will provide savings over the life cycle of the building. The suggestions in this section 
are intended to augment the requirements of NBC Part 5, and NBC9.25.  

A.3.1 AIR MOVEMENT, WATER AND VAPOUR PROTECTION 

Project managers, designers, and constructors of northern buildings need a clear understanding of air, 
vapour and A/V barriers. The requirements of the National Building Code are intended to apply to buildings 
in all parts of Canada. Northern application of the National Building Code requirements can be clarified with 
further reading and study. All aspects of construction in this climate could require some specialized 
adaptations to meet or exceed the requirements stated in the NBC. These adaptations are to be based on 
the climatic data provided in NBC. A suggested reading list is included in Appendix A. 
 

Recommendation Rationale 

A.3.1.1 Control of Rain and Snow Penetration 
 

The requirements of NBC Division B Section 5.6.1 
"Protection from Precipitation" apply. 

 

A.3.1.2 Control of Moisture from Ground 
 

The requirements of NBC Division B Section 5.8 
"Moisture in Ground" apply. 

 

A.3.1.3 Control of Condensation and vapour diffusion 

within the Building Envelope 

 

The requirements of NBC Division B Section 5.5 
apply.  

Locating the vapour barrier on the warm interior side 
of the insulation is recommended. Any moisture that 
accumulates in the wall assembly should be allowed 
to evacuate and dry by natural ventilation and 
drainage of the envelope. 

The objective is to ensure that any water vapour that 
does pass through the vapour barrier is not trapped in 
the envelope. Water vapour that migrates toward the 
exterior can be deposited in the envelope as frost over 
the winter months. The moisture must be able to drain 
or evaporate during the summer when the frost melts. 
Limiting the amount of vapour and condensation and 
allowing for evacuation of the moisture in the building 
envelope is critical. Water should be allowed to drain 
if accumulated. 
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Recommendation Rationale 

A.3.1.4 Air Leakage Rates 
 

The maximum recommended air leakage rate for air 
barrier systems in the north are: is 1.5 ACH@50pa. 

Although the NBC Div. B Sec. 5.4 and Div. B Sec. 
9.25 require all buildings to have an effective air 
barrier system, the maximum leakage criteria 
provided of 0.02 l/s/m2 in NBC Div. B Sentence 
5.4.1.2 (1) applies to buildings in all part of Canada. 
Theoretically, this amount of air leakage will not 
introduce more vapour into an envelope assembly 
than can be 'managed' on an annual cycle. See 
Architectural A3.1.3. 

A.3.1.5 Applicable Building Envelope Design 

Principles in Nunavut 

 

The exterior wall assembly should be designed to be 
the most efficient possible in consideration to the 
project context, such as building function, 
maintenance, construction and operational budget, 
climate, etc.  

 

Building envelopes are to be designed in accordance 
with the Rain screen principles for efficient control of 
moisture infiltration in exterior walls due to wind 
forces. A range of options can be applied to the 
principle to obtain improved techniques such as the 
Pressure Equalized Rain screen principle (PER) or 
the Pressure Equalized Rain Screen Insulated 
Structure Technique (PERSIST).  

The objective of the Rain screen, PER and PERSIST 
Principles is to ensure that wetted exterior surfaces of 
walls are not subjected to constant air pressures. 
Constant air pressure can force water on the exterior 
surface of the wall to move into the interior portions of 
the wall materials through construction joints or other 
fissures. Refer to CBD-40: "Rain Penetration and its 
Control.”  

 To counter this phenomenon, the Rain screen 
principle introduces a cavity between the cladding and 
the sheeting, where wind is allowed to flow and attain 
a pressure level equal to the one applied on the 
exterior of the cladding. 

Cavities behind the exterior cladding should be 
divided into pressure equalization compartments (i.e., 
into zones of air pressure equal to exterior air 
pressure). Each compartment should be no more than 
one storey in height and no more than 6 m wide along 
building faces. At corners, compartments should be 
no more than 2.4 m wide, and closed at the edges. 

The PER principle requires the cavity behind the 
exterior cladding to be divided into compartments. 
This allows for faster equalization of the air pressure 
on both sides of the cladding. This principle is called 
Compartmentalization of the Cavity and it is intended 
to provide better control of wind pressure differences 
between the exterior side of the cladding and the 
interior cavity. Smaller compartmentation reduces the 
likelihood of strong airflows developing inside the 
cavity. Pressure equalization compartments must 
also be drained properly. 
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Recommendation Rationale 

For higher performance of the exterior envelope, the 
insulation can be installed on the exterior side (cold 
side) of the structure. 

When the insulation is installed on the exterior (cold 
side) of the structure and combined with the Pressure 
Equalized Rain screen principal, it is called PERSIST. 
The insulation on the exterior of the structure found in 
the PERSIST principle works well for buildings in 
Nunavut. It minimizes thermal bridges, movement of 
the structure due to temperature changes and 
eliminates structural damage that could occur from 
moisture due to condensation. The installation of the 
A/V barrier on the exterior side of the sheeting allows 
for higher quality installations. 

An effective air barrier system is required (see section 
3.1.6.2). 

During construction, it must be ensured that the air 
barrier is properly installed to prevent air leakage and 
movement within the wall assembly. 

Sufficient drainage of the assembly is required. Ensure that the wall assembly is properly drained and 
maintained dry. The Rain screen, PER and PERSIST 
principles should be adapted to dry arctic climates to 
minimize snow infiltration in wall assemblies. 

A factory sealed envelope design, hence a moisture 
and air tight envelope, is also applicable in the Arctic. 

An air and moisture tight envelope requires 
meticulous assembly and quality control during 
construction to ensure it is well sealed. If properly 
installed, it eliminates all complications due to 
moisture migration and accumulations in the exterior 
wall assemblies. Particular attention is required at 
corner joints detailing. 

 
Due to the specific knowledge needed to install this 
type of system, this method is not suitable for 
residential construction. 

A.3.1.6 Materials and Assembly 

 

1. Vapour Barriers  

Materials or the assembly of materials making up the 
vapour barrier must be:  

See GBPG A3.1.3 "Control of Condensation within 
the Building Envelope.” The purpose of A/Vapour 
barrier is to restrict diffusion (water vapour movement 
through the materials of the assembly).  

• Durable  To meet or exceed the service life of the building.  

• Impermeable and continuous  To meet the requirements of the NBC and reference 
standard CAN/CGSB 51.33 or 51.34.  

• Compatible with other building components  Differences in chemical composition, creep 
behaviour, elastic movement, thermal expansion, 
shrinkage, and moisture changes could result in 
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Recommendation Rationale 

reduced permeability or durability of the vapour 
barrier. 

 To meet requirements described in Architectural 
A3.1.3 above. Materials with low vapour permeance, 
such as plywood sheathing or rigid foamed plastic 
insulation, can act as a barrier to vapour that is 
passing through the assembly. The vapour must be 
allowed to migrate to the exterior by open joints 
between sheets, or by perforating the material, or it 
will risk becoming trapped between water vapour tight 
layers.  

The building envelope must be designed so that 
multiple vapour barriers are avoided. 

Any material with a low permeance rating that is 
located on the low vapour pressure side of the 
insulation cavity, must be installed in such a way that 
vapour can migrate past it to the exterior.  

If the vapor barrier consists of poly installed inside the 
framing of the structure:  

 

Set staples fastening vapor barrier to structure at 
2’ centers.  

To minimize penetration. 

Ensure continuous solid backing behind joints in the 
vapor barrier so the joint will be trapped between the 
backing and drywall, effectively sealing it. 

 

Apply a thin bead of acoustic caulking to all studs and 
plates where they contact the vapor barrier.  

The caulking will seal any punctures made by staples, 
nails and drywall screws. This will also create 
separate dead air chambers in the wall. If there is a 
penetration, the air leak will be contained in a single 
stud bay, rather than traveling along the wall. 

Leave slack in the vapor barrier when installing it, 
especially in the corners.  

It is common for drywall screws to pull through the 
drywall, tearing the poly if it is so tight in a corner that 
it holds the drywall away from the framing. When this 
occurs, it is extremely rare that the drywall is removed 
to repair the poly. 

Don’t allow the use of hammer staplers when 
fastening vapor barrier. 

These easily tear the poly. 

Use acoustic caulking in all joints and penetrations of 
the poly.  

Tape doesn’t always bond well to dusty or cold poly, 
and wrinkles in poly or tape can cause air leakage. 
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Recommendation Rationale 

If poly is inside framing, use 2”x 2” strapping or 
equivalent fastened horizontally to the studs and on 
top of the poly. A semi rigid insulation may be installed 
in this void. 

The insulation will increase the R-value of the wall. 
More importantly electrical boxes and wiring needn’t 
penetrate the poly improving the seal, and drywall 
screws fastened to the 2”x 2”s won’t “pop” as much 
due to wood shrinkage. If a drywall screw misses the 
framing, it won’t puncture the poly. There is a great 
reduction in thermal bridging between the drywall and 
the wall studs. 

In 2 story structures, consider hanging the 2nd level 
floor joists instead of sitting on the top plate of the wall.  

The poly can be installed continuous behind the floor 
joists. This eliminates the practice of wrapping the box 
sill with poly, which puts the vapor barrier on the 
wrong side of the insulation causing condensation 
problems. Also, thermal bridging through the floor 
system is decreased. Sometimes rigid foam insulation 
is fitted between the floor joists and caulked to create 
a seal and become part of the vapor barrier. This is 
very labor intensive and there are numerous joints to 
seal, decreasing the integrity of the building envelope. 

2. Air Barriers  

Materials, or the assembly of materials making up the 
air barrier system, must be:  

The purpose of an air barrier system is to restrict air 
movement.  

• Durable To meet or exceed the service life of the building. 

• Impermeable - Acceptable leakage rates for 
the complete air barrier system are noted in 
Architectural A3.1.4. The air leakage rates of 
some common building materials and 
assemblies can be found in Appendix D.  

To minimize the movement of air through the barrier. 
An air barrier system, consisting of air leakage 
resisting materials and sealed joints, typically fails at 
the joints between different materials or near 
penetrations of the materials. Air leakage resistance 
of the principal materials used should therefore 
typically be greater than the air leakage resistance of 
the complete air barrier system.  

• Materials employed in the construction of the 
air barrier system should have air 
permeance values no more than 1110th of 
the air leakage rate allowable for the 
complete air barrier system.  

Measuring the performance of the entire building 
envelope is difficult; however, the materials 
themselves can be easily tested: these values have 
been suggested by the NRC in the expectation that 
once installed, the air leakage rate of the entire air 
barrier system will be below values noted in 
Architectural A3.1.4.  

• Continuous – Pay special attention to joints, 
corners and penetrations. 

To ensure that there are no leaks and that all parts of 
the building envelope restrict air leakage to a similar 
extent. An opening at anyone location is a failure of 
the entire system.  

• Rigid and strong - To withstand both 
positive and negative air pressures due to 
wind, mechanical equipment and stack 
effect in accordance with NBC 4.1.7. Air 

If it were not rigid and strong, the material would be 
easily displaced by the air pressures acting on it -the 
movement can then cause the material to tear at 
attachment points, or the joints to fail. The structural 
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Recommendation Rationale 

barriers must be designed to transfer such 
pressures to the structural framing while 
undergoing minimal deflection.  

performance of many common materials and 
assemblies can be found in "Structural Requirements 
for Air Barriers" CMHC report No. 30133.0R1.  

• Compatible – with other building 
components. 

Differences in chemical composition, creep 
behaviour, elastic movement, thermal expansion or 
shrinkage or expansion due to moisture changes 
could result in the loss of strength, continuity, 
impermeability or durability of the air leakage barrier. 

  

3. Location of Air and Vapour (A/V) Barriers By locating the A/V barrier (and thus the insulation) on 
the exterior of structural framing, rather than on the 
interior, the following can be achieved: 

• Coincident air/vapour (A/V) barriers located 
on the outside of structural framing are 
recommended. Plywood sheathing located 
on the exterior of the structure with the joints 
sealed with torched on modified bitumen 
strips has been found to be an effective 
coincident A/V barrier. 

• The potential for damage to the structure due 
to condensation is virtually eliminated  

• Interior finishes can be applied directly to 
structural framing (no need for additional 
strapping or protection for the A/V barrier}  

• Penetration of A/V barrier by mechanical and 
electrical systems is reduced to those 
elements that must exit the building  

• With fewer penetrations and use of rigid air 
barrier materials, a good quality installation 
is simpler to achieve. 

•  

• Coincident A/V barriers located on the inside 
of structural framing are acceptable for small 
buildings but not recommended. Except as 
noted under Architectural A3.6.3.2.  

Common practice for smaller buildings, and although 
this assembly meets the requirements of the NBC for 
vapour protection, it requires that a number of 
precautions be taken including:  

 • Plumping and electrical wiring routes in 
exterior floors, walls and roofs must be 
carefully detailed to minimize A/V barrier 
penetrations  

• Interior strapping or other means of 
attaching finish materials may be provided to 
accommodate electrical wiring and outlets 
without the need for air/vapour barrier 
penetration  

 This system is not recommended because it is very 
vulnerable if the A/V barrier is pierced. There is a 
higher probability the membrane will be pierced if 
situated on the interior side of the wall assembly. For 
smaller wood frame buildings with batt insulation 
between studs, it is preferable to have a separate air 
barrier (cold side) and vapour barrier (warm side).  
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Recommendation Rationale 

4. Sealants 
The performance of sealants is dependent on 
choosing the correct sealant for the substrate as well 
as application under acceptable temperature and 
moisture service conditions.  

Sealants used as part of the air barrier system of the 
exterior wall assembly must be:  

• Serviceable to -50°C in their fully cured state  

• Able to be installed under conditions to be 
encountered during their installation  

• Strong enough to resist the anticipated loads 
without deforming or moving out of position. 

• Elastic and compressible to accommodate 
movement of the joint  

• Chemically compatible with adjacent 
materials  

• Accessible for service  

• Placed in primed joints of proper dimensions 
with backing rod or bond breakers  

 
Construction typically occurs during cool or cold 
temperatures in Nunavut. Silicone and elastomeric 
sealants are available that can be applied at sub-zero 
temperatures and remain serviceable at temperatures 
down to -50 "C. Many other sealants cannot be 
properly applied at sub-zero temperatures and lose 
their ability to fulfil functional requirements at cold 
temperatures.  
 

See also "Canadian Building Digest #155 - Joint 
Movement and Sealant Selection. "  

Silicone or one component elastomeric types that 
meet the above criteria are recommended. Acrylic 
and solvent curing types are not recommended. 
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A.3.2 THERMAL RESISTANCE 

The thermal resistance of the building envelope serves two important functions: to minimize heat loss 
energy consumption, and to prevent moisture condensation on the interior skin of the building envelope. 
The Model National Energy Code for buildings is available from NRC as an advisory document on energy 
performance. It has not been adopted in Nunavut.  
 

Recommendation Rationale 

A.3.2.1 Recommended Values 
 

The standard for thermal resistance of exterior 
building envelope assemblies typically is 
recommended to be:  

• Floors on Grade: RSI 3.5 

• Floors Suspended: RSI 7.0  

• Walls: RSI 5.6  

• Roofs: RSI 8.75 

An acceptable overall level of thermal resistance is to 
be achieved regardless of the type and placement of 
the insulation in the assembly. The recommended 
values provided are benchmark values. Thermal 
resistance of the building envelope is best determined 
by life-cycle cost-benefit analysis. Such analysis may 
determine lower or higher thermal resistance to be 
appropriate for a given building. 

An energy modeling study is recommended to 
determine the amount of insulation in the building 
envelope that will provide energy savings and life-
cycle cost benefits. 

 

However, 1995 ASHRAE Standards increased 
required ventilation rates. Heating the higher volume 
of cold outside air shifted the balance of heating load 
away from envelope losses. In buildings where 
ASHRAE standards apply, capital costs may be 
minimized by reducing envelope R-values in 
consultation with the Client Department and the 
Consulting Engineer. 

 

For unheated or minimally heated buildings, such as 
ice arenas and parking garages, thermal resistance 
may not be a functional requirement of the building 
envelope.  

In buildings or portions of buildings not intended for 
typical human comfort conditions. Thermal resistance 
values may be lower and still meet energy 
consumption standards.  

Seasonal use buildings may have reduced insulation 
specifically designed for the period of the year they 
are to be occupied.  

A.3.2.2 Location of Insulation 

 

All insulation should be located on the cold side of the 
coincident A/V barrier system. 

 

1. Where the coincident A/V barrier is located on the 
exterior side of the structural framing, rigid or 
semi-rigid insulation should be used. 

Insulation applied to the exterior of the building 
structure provides a uniform insulating value over the 
entire building envelope. Compressible inorganic 
insulation can also be used, provided it is protected, 
drained and vented to keep it dry as required by NBC 
5.3.1.3.  
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2. Combustible insulation should be appropriately 
fire-stopped. 

 

3. Where the coincident A/V barrier is located on the 
interior side of structural framing, compressible 
inorganic insulation may be used in the structural 
framing space, provided the requirements of 
5.3.1.3 are met. (A layer of insulating sheathing is 
recommended in addition to the insulated 
structural cavities; see Architectural A3.2.3). 

The structural members reduce the overall thermal 
resistance of the assembly. Their thermal bridging 
effect should be minimized by using insulating 
sheathing on their exterior. Thermal resistance varies 
at the junctions of floor and wall, and wall and roof. It 
is difficult to avoid thermal bridging by framing 
members at these locations. Insulating sheathing is a 
practical method for increasing thermal resistance at 
such locations.  

A.3.2.3 Continuity of Insultation 

 

Thermal bridging by structural members needs to be 
recognized and minimized in the building envelope 
design.  

 

1. Where insulation is installed outside the structural 
framing, it should be installed in 2 layers at right 
angles. The insulation may be secured with 2 
layers of girts or strapping installed at right 
angles, or with one outer layer of girts screw-
fastened through the lower layer of insulation into 
structural framing. 
 

The intent is to reduce thermal bridging through girts 
or strapping.  

2. Where insulation is installed within structural 
framing, a layer of insulating sheathing should be 
provided on the exterior of the framing or the 
exterior structural sheathing. 

The intent is to reduce thermal bridging through 
structural members. This is already common practice 
in northern building. 

 

A.3.2.4 Localized Low Temperature 

 

Layout of spaces and detailing of assemblies should 
avoid spaces or compartments that are not readily 
heated. Concealed spaces that are located on the 
warm side of the A/V barrier may require transfer 
grilles to heat the space and keep the surfaces above 
dew point.  

The location of furniture, fixtures and fittings can 
restrict the convection of heat within a space so that 
some surface temperatures on the warm side of the 
A/V barrier may drop below the dew point.  

 
Particular attention should be focused on corners that 
have large exposed exterior surface area relative to 
small interior surface area, and to spaces where 
supplies are stored against exterior walls.  
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A.3.2.5 Combustibility of Insulation 

 

1. The use of non-combustible types of 
insulation such as mineral wool in semi-rigid 
form is recommended. 

This can be implemented as a measure to increase 
resistance to fire spread. 
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A.3.3 BUILDING ENVELOPE – FLOOR ASSEMBLIES 

Where northern buildings are elevated, floors assemblies have an exterior surface on the underside. 
Basements or concrete foundations are possible in only a few locations and for certain uses. On permafrost 
sites, foundation-bearing capacity can be maintained by artificial cooling of the ground. Induced draft cold 
air systems, powered refrigeration or thermosyphon refrigeration are techniques that have been used to 
keep permafrost intact beneath heated buildings. On grade crawlspaces are to be avoided. Above grade 
(suspended) crawlspaces are recommended. 
 

Recommendation Rationale 

A.3.3.1 Air Movement, Water and Vapour Protection 
 

All recommendations of Architectural. 

Section A3.1 applies to building envelope floors. 

Clarifies criteria to be used in evaluating floor 
assemblies with respect to NBC requirements.  

All building envelope floors subject to differentials in 
temperature, water vapour pressure or air pressure 
require air barriers (AB) and vapour barriers (VB) 
meeting the recommendations outlined in 
Architectural A3.1.3 and A3.1.4. 

Floors above open crawl spaces are common in 
continuous and discontinuous permafrost zones in the 
North. The underside of the Floor assemblies 
immediately above grade provide opportunities for air 
leakage, snow infiltration and water vapour diffusion.  

A.3.3.2 Thermal Resistance 

 

See Architectural A3.2 
 

A.3.3.3 Materials and Assembly 

 

1. Air/Vapour Barrier  

A false floor should be considered wherever insulation 
is located within the structural framing of a suspended 
floor and the comfort of users is a consideration, or 
where space is required to accommodate plumbing.  

 
See Architectural A3.1.6. 

A false floor will reduce heat loss due to thermal 
bridging through the floor joists. A false floor is 
suggested for residential and institutional facilities 
such as group homes, and elementary schools where 
children can be expected to be sitting on the floor. 
Drains and water supply pipes should not be placed 
within a suspended floor system, just as they should 
not be installed within exterior walls in northern 
buildings.  

2. Sealants  

See Architectural A3.1.6.4. 

 

 

3. Insulation  

See Architectural A3.2. 
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4. Drainage and Ventilation  

Architectural A3.1.1 and A3.1.3 address precipitation 
and water condensation management.  

Joints of the exterior soffit finish should not be sealed 
in an effort to create an external air barrier. Plywood 
resists water vapour migration so as to create 
A/Vapour barrier if the joints are sealed, creating a 
second vapour barrier in the floor. See Architectural 
A3.1.6.4. 

5. Exterior Finishes  

a) Exterior soffit materials for suspended floors 
shall be:  

The underside of a suspended floor is not generally in 
contact with water, snow or soil, nor is it generally 
visible. Batten strips covering soffit material joints 
prevent snow, dust and insect entry, but allow enough 
air movement to effectively ventilate a suspended 
floor. 

• Durable  
 

• Light weight  
 

• Easily installed  
 

• Easily removable and replaceable for repairs 
to contained services with locally available 
trades skill. 

Materials considered to satisfy these requirements 
include sheet materials such as plywood, exterior 
grade particle and oriented strand board suitably 
battened at the joints, and corrosion protected, ribbed 
sheet metal with lapped mechanically fastened joints 
is recommended where any risk of fire due to 
vandalism exists.  

• Installed with the minimum number of 
exposed joints. 

 

b) Preservative-treated materials for floor soffits 
are recommended where continually high 
moisture levels are anticipated. 

The dry climate of the North, where suspended floor 
systems are typically used, generally makes the use 
of preservative-treated materials only necessary 
where excessive air humidity is expected. 

A.3.3.4 Thermal Break 

 

A thermal break should be provided between 
foundation units and bearing stratum.  

 
See Structural S3. 

Where floor assemblies are elevated above ground 
and present an exterior surface on the underside, a 
thermal break should be provided between piles and 
floor structure to prevent cold spots due to thermal 
bridging in the building envelope and to minimize heat 
loss from building to frozen soils.  
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A.3.3.5 Above Grade Crawl Spaces 

 

1. Open area below the building  

Open area below buildings should be screened with 
durable metal mesh security.  

The objective is to prevent unauthorized and unsafe 
uses of the area below buildings.  

2. Heated Crawl Spaces  

Heated enclosed crawl spaces are recommended for 
protecting and accessing building systems.  All areas 
containing plumbing and mechanical systems should 
be served with an enclosed crawl space. 

Enclosed crawl spaces provide a comfortable work 
environment for future maintenance.  The enclosed 
crawl space also provides a heated space directly 
below the floor, which protects equipment from harsh 
climatic conditions and provides a heated floor 
system.  

Enclosed crawl spaces should be treated as 
environmentally different spaces when temperature 
and humidity conditions of the crawl space will be 
different from adjacent spaces within the envelope. 

The different crawl space environment can result in 
air/vapour leakage, unwanted heat transfer, or 
condensation. Differences between interior 
environments are identified in NBC 5.3, 5.4 and 5.5 
as requiring provisions to stop undesirable heat, air 
and water vapour movement.  

3. Crawl Space Drainage  

A graded slope of 2% or greater to sump points, or 
away from the building, is recommended for all crawl 
space ground surfaces. Any drainage connection or 
water collection device must not break the continuity 
of the ground moisture protection barrier in an 
enclosed crawl space.  

This conforms to NBC Section 5.8, to ensure that 
surface and ground water does not accumulate in 
crawl spaces. The objective is to dispose of surface 
water from spring runoff away from an open crawl 
space, and to collect and dispose of ground water that 
might enter an enclosed crawl space.  

4. Utilidettes  

Where pipes and ducts are incorporated into a 
suspended floor system above an open crawl space, 
provide a suspended utility space or utilidette to 
enclose them within the building envelope. 

Using utilidettes to enclose grouped pipes and ducts 
in a floor system above an open crawl space can 
eliminate the need for an expensive continuous 
suspended utility space.  

It is mandatory that an absolute minimum of 300mm 
clearance be provided between grade and the 
underside of utilidettes or any other horizontal 
structure. 

Frost heave must be isolated from acting on the 
envelope or structure. 
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A.3.4 BUILDING ENVELOPE – WALLS ASSEMBLIES 

Walls make up a large part of a building envelope. Walls usually incorporate a large number of openings 
and penetrations such as doors, windows, ducts and chimneys, and electrical conduits. Care must be taken 
to make the air barrier system in walls continuous at all openings and penetrations, and at joints with floors 
and roofs.  
 

Recommendation Rationale 

A.3.4.1 Air Movement, Water and Vapour Protection 
 

All recommendations of A3.1 apply to building 
envelope wall assemblies.  

Clarifies criteria to be used in evaluating wall 
assemblies with respect to NBC requirements. 

All walls forming part of the building envelope require 
air leakage barriers and vapour diffusion barriers 
meeting all requirements outlined in Architectural 
A3.1.3 and A3.1.4.  

Although this applies primarily to exterior walls 
forming the building envelope, internal walls that 
subdivide buildings may also be subject to differential 
temperature, air and water vapour effects. Examples 
include community arenas, or combined 
office/warehouse and office/fire hall buildings.  

A.3.4.2 Thermal Resistance 

 

Thermal Resistance See Architectural A3.2.1  
 

A.3.4.3 Materials and Assembly 

 

1. Air/Vapour (A/V) Barrier – See Architectural 
A3.1.6.3 and 3.4.3.5 below. 

Note that continuity of the A/V barrier must be 
provided, including special detailing where roof or 
floor A/V barriers are located on a different plane from 
that of the walls 

2. Sealants – See Architectural A3.1.6.4.  

3. Insulation - See Architectural A3.2.2 and A3.2.3.  

4. Drainage and Ventilation - See Architectural 
A3.1.5. 

To meet NBC.5.6.2.1 requirements, consistent with 
application of the Rain screen, PER and PERSIST 
Principles. 
 

5. Heated Crawl Spaces with Exposed Grade  

Careful detailing is required to eliminate any transfer 
of freeze/thaw soil movement to the envelope and/or 
structure 

Compressible ‘void former’ may be considered at 
interface of grade and insulating walls or grade 
beams. Note that the wall A/V barrier must be sealed 
to an interior protected grade A/V barrier.  See also 
Structure 3.1.5. 

A.3.5 EXTERIOR WALL FINISHES 

"Good Building Practice" does not specify where particular materials are to be used: Materials are selected 
by the designer and should conform to the recommendations noted here. Maintenance needs, appearance, 
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durability, ease of repair and availability of repair materials are all considerations made in selecting wall 
finishes.  
 

Recommendation Rationale 

A.3.5.1 General 
 

All siding should be installed so that the requirements 
of Architectural A3.1.5 "Applicable Building Envelope 
Design Principles” are met and adjusted for the dry 
arctic climate.  

Air pressure equalization compartments can be 
created using strapping applied to support the siding. 

Building finishes must be abuse resistant and properly 
supported to limit the potential for damage due to 
vandalism.  

 

Finishes that can be maintained and replaced easily 
should be favoured. 

 

Depending on the function of the building, protect the 
lower portion of the building by using impact resistant 
material, or with appropriate accessories such as 
crash barriers, bollards, landscaping features 
(boulders). 

Frequent damage occurs to the lower portion of 
exterior walls of schools and arenas, areas around 
stairs and landings, corners of garages, loading 
docks, etc. Caulked butt joints are not acceptable.     

All seams in finishes must overlap or be covered to 
prevent leakage. 

 

Siding patterns and edge joints should allow easy 
replacement at areas susceptible to damage. 

 

A.3.5.2 Wood 
 

Board and batten, lap joint, tongue and groove, 
channel or drop siding are acceptable.  

Although wood siding requires regular maintenance, 
it is easily applied and repaired, and A/Variety of 
colours and patterns can be used.  

Joints should be installed vertically to speed water 
draining from the cladding and promote rapid drying 

Horizontal joints retain melt water and rain, wetting 
the wood for longer durations. Research has found 
increased early life cycle splitting, warping and 
staining when wood cladding stays wet.  

Spruce or cedar siding is acceptable, and siding may 
be air-dried or kiln-dried.  

A semi-transparent stain finish is preferred, and solid 
colour stains acceptable. Paint finishes for exterior 
wood may be limited to fascia and trim. 

Factory painted wood siding products with long term 
guarantees are acceptable. 

Commonly used because of acceptable performance 
experience. Paint seals wood and does not allow 
moisture from the concealed side of the rain screen to 
migrate freely outward. As a result, non-breathing 
paint can peel prematurely.  
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Pre-finished plywood siding, such as "Ranch wall", 
minimum 15.5 mm thick is an acceptable siding 
material.  

 

A.3.5.3 Metal Siding 
 

Metal wall siding panels should be factory preformed 
steel sheet, minimum 0.6 mm (24 gauge) base metal 
thickness, zinc coated, pre-finished on weathering 
face.  

Typically used with prefabricated metal buildings such 
as recreational facilities or service buildings. Metal 
siding is susceptible to damage from impact, and 
because repairs are not easily undertaken by local 
maintainers.  Often the damage does not get repaired. 
Wood siding should be considered in areas most 
susceptible to damage, such as entranceways. 

Profile: select from manufacturer's standard profiles. The extra cost of custom profiles or colours is 
generally not warranted for public buildings, and 
delivery time is often increased. 

Colours: should be selected from manufacturer's 
standard colours.  

 

Fasteners: concealed fasteners are preferred.  
 

Aluminum siding is not recommended for northern 
buildings.  

Very susceptible to damage from impact, and subject 
to large thermal expansion and contraction. With large 
temperature ranges in the North, rippling and 'oil-
canning' occur more readily.  

A.3.5.4 Vinyl Siding 

 

Not recommended for northern buildings. Expansion and contraction in varying temperatures 
causes warping, and vinyl also becomes very brittle in 
cold temperatures suffering impact damage easily.  

A.3.5.5 Stucco Finish 

 

Not recommended for use on northern buildings.  
Easily damaged on impact, and materials are 
generally unavailable for repairs.  

A.3.5.6 Fiber Cement Composite Board 

 

Installed with sufficient backing, fibre cement 
composite board should be installed in areas to limit 
the impact from vandals and regular building 
maintenance such as snow clearing. 

Fibre cement composite board is easily damaged 
when not supported fully. Careful selection of the 
location and backing should be considered when 
choosing this type of cladding. Thicker panels should 
be preferred. 
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Fibre cement composite boards have proven to be an 
acceptable alternative to wood or corrugated metal as 
an exterior finish. 

Colour should be embedded in the panel, not applied 
on its surface. Fibre C by Rieder is an example of a 
suitable product.   

It is not recommended to paint fibre cement 
composite board. 

 

A.3.5.7 Exterior Insulated Finishing Systems (EIFS) 

 

This system has had limited testing in Nunavut and 
requires skilled labour to install and maintain. This 
system is not recommended for lower portions of 
buildings, susceptible to high impact. 

EIFS are labour intensive to install and require skilled 
labour to repair. EIFS have very little impact 
resistance. The time window for installation in the 
Arctic is limited. 

A.3.5.8 Fiberglass Panels 

 

Fiberglass panels are recommended as an alternative 
cladding system. The wide variety of colours and 
finishes available offer design alternatives. 

Fiberglass panels have high resistance to moisture 
and temperature fluctuation. Their installation does 
not require specialized man power.  

This system is not recommended for portions of a 
buildings susceptible to high impact. 

Fiberglass panels come in A/Variety of finishes. 
Certain finished do not resist well to scratches and 
should be avoided.  

 
 
 
 
 

 

Fiberglass panels covered with aggregates are an 
esthetical solution to cover-up the above ground 
portion of underground foundations. These panels 
can withstand being buried below grade. 

A.3.5.9 Other Composite Wall Panels 

 

The term ‘Composite wall panel’ is applied to 
A/Variety of products of different characteristics. 
Particular analysis is required for each specified 
product. 

There has been limited testing done on the impact 
resistance of composite wall panels at low 
temperatures. 

Generally, composite wall panels should be used 
where there is limited impact on the panels. This 
generally occurs at higher portions of the building. 

 

A.3.5.10 Engineered Wood Product 

 

Engineered wood products have proven to be an 
acceptable alternative to wood or corrugated metal as 
an exterior finish. 

This product requires low maintenance and is an 
economical alternative to wood siding. 
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A.3.5.11 Prefabricated Insulated Panels (steel, 

fiberglass) 

 

This product has been successfully tested in Nunavut. When budget permits, this system is very efficient in 
arctic climate. It offers optimal thermal continuity and 
airtightness and permits flexibility in shape for the 
building design. However, the product requires long 
lead time. 

 
Specialized labour is required for installation and on-
site adjustments are limited during installation of the 
panels.  

 
Joint detail between panels is critical. It must be 
durable, compressible, and elastic and preserve its 
qualities in arctic temperatures. Exterior fasteners 
should be stainless steel.  

A.3.6 BUILDING ENVELOPE –ROOFS ASSEMBLIES 

Recommendation Rationale 

A.3.6.1 Air Movement, Water and Vapour Protection 
 

All requirements of Architectural A3.1 apply to roof 
assemblies.  

Clarifies criteria to be used in evaluating roof 
assemblies with respect to NBC requirements.  

All roofs are subject to differentials in temperature, 
water vapour pressure and air pressure, and as such 
require air barriers and vapour barriers meeting all 
requirements outlined in Architectural A3. 1.3 and 
A3.1.4.  

Clarifies criteria to be used in evaluating A/V barriers 
with respect to NBC requirements. 

A.3.6.2 Thermal Resistance  
 

See Architectural A3.2.1.  

A.3.6.3 Assembly and Materials 
 

1. Air Vapour (A/V) Barriers  

Coincident air/vapour (A/V) barriers located on the 
outside of structural framing are recommended for all 
buildings located above the tree line.  

Condensation within the roof assembly has caused 
structural damage to a number of roofs across the 
Nunavut: locating the structural roof inside of the A/V 
barrier is a reliable means of avoiding this problem. 
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Venting roof assemblies above the tree line is 
problematic as vents allow snow infiltration.  

 
See Architecture 3.1.6.3 

Protected, fully adhered coincident air/vapour (A/V) 
barrier membranes are recommended.  

With the membrane fully adhered to a structural 
backing, the assembly can meet the A/V barrier 
requirements, and any damage to the membrane will 
not allow moisture to travel laterally between the 
membrane and the backing.  

2. The location of the A/V barrier on the interior of 
roof framing is recommended only for small 
buildings located  

Below the tree line. Great care must be taken to 
ensure continuous A/V barriers, and a means of 
venting the assembly that will minimize snow 
infiltration.  

The use of better performing insulation and 
membrane materials becomes necessary when the 
A/V barriers are located on the exterior of the roof 
framing. These become cost effective on larger 
buildings. The additional cost may not always be 
justifiable for smaller buildings located below the tree 
line. Where A/Ventilated roof system can perform 
satisfactorily.  

3. Sealants 
 

See Architectural A3.1.6.4. 

 

 

4. Insulation 
 

See Architectural A3.2.2, A3.2.3.  

5. Ventilation and Drainage 
 

Wherever fibrous mineral insulation is used in a roof 
assembly. The requirements of NBC 5.4 and 5.5, or 
5.6 must be met.  

It is important that adequate ventilation be provided 
where fibrous mineral insulation is used as its 
insulation value is adversely affected by 
condensation. Snow infiltration through required 
ventilation openings is difficult to avoid; wetting of the 
insulation and roof assembly occurs as soon as 
conditions allow infiltrated snow to melt. 

Whenever possible, drainage should be provided 
from the interior membranes of the assembly to the 
exterior of the building envelope.  

 

Water that accumulates within the assembly due to 
snow infiltration, roof leaks or A/V barrier leaks can 
drain to the exterior.  

6. Roof Coverings  

Shingles 
 

Asphalt shingles are not recommended for use in 
Nunavut. If used, install with slope of 4 in 12 or 

Areas above the tree line are typically very windy. 
Shingles can be blown off and are difficult to replace. 
Asphalt shingles are readily available, generally less 
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greater, or 2.5 in 12 where fully tabbed shingles are 
used.  

expensive, and represent a lower fire hazard than 
Wood shingles.  

Wood shingles are not recommended.  Early deterioration of wood shingles occurs with 
excessive drying and long solar exposure common in 
the North. Combustibility of wood shingles increases 
fire loss risk compared to other water-shedding 
membranes. 

Modified Bitumen Membrane (MBM)   

The 2-ply torched-on MBM roof system is 
recommended for northern buildings.  

The 2-ply torched-on MBM membrane has proven to 
be suitable for installation at sub-zero temperatures 
and has performed well to date. Repairs are relatively 
simple to perform.  

EPDM or Rubber Roofing  
 

Loose-laid membranes are not recommended for use 
on northern buildings.  

These loose-Iaid membranes can allow moisture to 
travel between the membrane and the backing, 
making it difficult to trace leaks.  

Metal Roofing   

Metal roofing is acceptable; the standing seam type is 
recommended for low slope installation. 

This type of roofing has performed well on northern 
buildings provided it is installed properly. 

A.3.6.4 Flat and Low-Slopped Roofs 

 

All roofs are recommended to have a minimum slope 
of 4 % (1:25). 

To ensure positive drainage and avoid ponding. 

A.3.6.5 Stepped Roofs and Offsets 

 

Avoid stepped roofs. If two different roof levels are 
required, a continuous sloping roof section should 
connect them.  

To prevent the occurrence of extensive snow drifting, 
which may cause excessive roof loading and 
protracted wetting of wall segments and roof 
component joints. 

A.3.6.6 Parapet Walls 

 

Avoid the use of parapet walls. Parapets can create an obstruction where snowdrifts 
will form, adding to snow retention on the roof. 

A.3.6.7 Eaves 

 

1. Eave Projections  
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Eaves projections beyond the line of the A/V barrier 
must not weaken the air tightness of the building 
envelope.  

While eaves provide one of the simplest ways to divert 
rain and melt water away from walls, windows, doors 
and the building perimeter, careful design is 
necessary to make sure the A/V barrier joint is 
continuous and to avoid ice damming on eaves. 

Where the A/V barrier is located outside of the 
structural framing, eave projections should be 
supported by structural members, which do not pass 
through the A/V barrier.  

Depending on the roof assembly, the continuity of the 
A/V barrier may be compromised if the structure is 
extended through the building envelope to provide 
eave projections.  

Minimal eave projections ranging from 200 to 300 mm 
are preferred in Nunavut. 

   

Ice build-up renders them ineffective, as well as 
damaging them during spring melt.  

2. Eavestroughs  

Generally, to be avoided 
 

A.3.6.8 Access 

 

Where roof traffic is anticipated, the finish at access 
routes should be slip resistant. 

Access to the roof will be required for inspection, 
cleaning and maintenance of roof equipment and the 
roof system. 

 
Roof access is always required. Plumbing vents 
require clearing during the winter due to ice build-up. 

A.3.6.9 Skylights 

 

Although past technology gave skylights a bad name, 
new roof and flashing systems and high-quality 
insulating skylight materials now make their use more 
acceptable.  Skylights are generally not 
recommended for use in Northern facilities. 

The extent of skylights would be inappropriate if the 
energy lost through the skylight increased the energy 
management budget unreasonably when compared 
to the environmental benefits and energy saved in 
lighting. 

When skylights are acceptable for northern buildings, 
several key design features must be included:  

Skylights (especially translucent structural panels) 
have successfully provided a number of facilities with 
light in areas where windows were not possible.  

1. A Steep slope is required for drainage, i.e., 3.12 
to 6.12. 
 

2. Skylight units should be placed on raised up 
stands above the roof plane a minimum of 200 
mm to allow for drainage, expansion and 
contraction control, and flashing of joints. 

 

3. Adequate ventilation must be provided across the 
interior of the skylight to minimize condensation, 

 
The quality of overhead natural lighting is comparable 
to lighting from windows. Past problems experienced 
with skylights cannot be ignored. Poor detailing with 
resulting condensation has caused damage to interior 
furnishings and property. Inappropriate locations 
allowing direct penetration of sunlight causes 
discomfort to users who often complain of overheating 
and glare. Extensive roof damage has occurred as a 
result of poorly sealed skylight units. 
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and ample condensation gutters must be 
provided. 
 

4. Adequate drip pan is to be provided, allowing 
condensation to evaporate and not overflow. 
Consideration should be given to force air 
movement over the surface, eliminating 
condensation. 
 

The objective is to catch condensation and allow it to 
evaporate.  

5. Framing members should be detailed with a 
secondary drainage plane leading to the exterior. 

Accumulation of water cannot be totally eliminated on 
sloped surfaces. Joints exposed to standing water will 
eventually leak. Secondary drainage relieves the 
water that passes through the primary weather seal.  

6. If clear skylights are proposed, consider 
equipping them with blinds to reduce overly 
strong sunlight. The blinds must be easily 
operable by facility users. 

 

A.3.6.10 Clerestory Windows 

 

Clerestory windows are reasonable alternatives to 
skylights, provided careful design allows them to 
remain clear of snow accumulation. If clerestory 
windows are used they should be not operable. Fixed 
glazing is recommended. 

As for skylights, the use of clerestory windows 
requires extra care, attention and cost. The designer 
must deal effectively with potential climate and 
building envelope problems. Clerestory windows 
often result in a stepped or offset roof design which is 
not recommended for northern buildings.  They also 
generally result in an increased building volume 
impacting heating costs of the building. 

A.3.6.11 Fall Arrest Anchors 

 

Fall arrest anchors are required to be installed on all 
roofs where there is a possibility that future 
maintenance and inspections of the roof would be 
needed. 

Fall arrest anchors should be designed to provide 
support for workers during construction and 
performing maintenance or inspections on the roof 
assembly. These anchors need to be designed so as 
not to interfere with the water shedding ability of the 
roof and should not promote ice build-up. A 
coordination with structure is required. 
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A.4 DOORS, WINDOWS AND METAL WORKS 

Doors and windows can be significant sources of heat loss and of air leakage but are necessary elements 
of the building envelope. Although door and window performance standards have improved considerably 
over the past 20 years, available products are often designed to meet performance requirements found in 
less severe cold weather conditions than are found throughout Nunavut Territory. Care should be taken to 
select doors and windows that will meet the extreme cold weather performance requirements of the North.  

A.4.1 EXTERIOR DOORS AND FRAMES 

Several problems are commonly experienced with exterior doors. Direct heat loss is inevitable, as doors 
are not typically insulated to more than RSI 1.8. Leakage at door edges is also common, as weather seals 
lose flexibility in extreme cold. Excessive air leakage is also common in doors that are loose fitting or difficult 
to close properly, due to lack of alignment between the door and the frame. Door and frame misalignment 
can occur from higher than normal door use, or from structural strain on the walls, such as caused by impact 
damage or even foundation movement. Accesses to the building are recommended to be located in visible 
and well lighted areas, to deter vandalism and insure safety of the users, and strategically placed to 
minimize snow accumulation or exposure to high winds Extended eaves and roof canopies can be used to 
protect the occupants from the weather and falling ice from the building, along with snow guards and water 
deviators. 
 

Recommendation Rationale 

A.4.1.1 Doors 
 

All exterior doors should be insulated metal, 16 gauge 
if steel, and minimum RSI 1.3. For energy 
conservation all exterior doors should be rated for 
climate zone “D.” 

Solid or hollow wood doors cannot achieve this 
minimal level of insulation, and warp easily in extreme 
dry cold.  

It is not practical to use a second storm door at 
entrances in public use buildings to keep warm air 
inside. Vestibules between outer and inner door sets 
are more practical and more durable.  

Warm interior air leaking past the inner doors can 
cause frost to form on the colder outer door edges, 
affecting weather seal operation. 

 Residential grade storm doors wear out quickly from 
the heavy use encountered in public buildings and are 
easily damaged. 

A.4.1.2 Overhead Doors 

 

All overhead doors should be metal with replaceable 
panels. Manufacturer's standard metal gauge doors 
are adequate, unless there is a particular danger of 
impact damage. Where that is the case, use heavier 
16-gauge metal.  

Typical uses for overhead doors include arenas, fire 
halls, and garages. Damaged panels can be easily 
replaced in sections rather than having to replace the 
whole door. Heavier than normal gauge metal 
overhead doors may be special order items needing 
longer order time, but the increased durability reduces 
life cycle cost.  

Overhead doors in insulated walls should have a high 
thermal resistance and can be selected from 
manufacturers' standard products.  

Insulated doors provide the best value in insulated 
walls. Thermal resistance ratings of RSI 1.8 is 
common in plastic foam, insulated metal pan 
overhead doors. Some manufacturers produce a door 
with a higher RSI value and should be considered. 
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Large dimension, flexible. Angled weather seals 
designed for 'extreme exposure' should be installed at 
the exterior head and jambs. Threshold seals should 
be of a material that will not freeze to the floor.  

Weather strip designed for extreme exposure is most 
effective and is more durable.  

Slopes should be provided at the exterior of 
thresholds to ensure water and ice does not 
accumulate. 

To ensure water and ice do not accumulate.  

A.4.1.3 Door Frames 

 

Metal frames are required for exterior doors in public 
buildings. Where steel, minimum 14 gauges, welded 
pressed metal frames are recommended for all 
exterior doors. Knock down frames are not 
acceptable.  

Added strength is required as doorframes can wear 
out early from high volume use in public buildings. 
Additional structural reinforcement connecting the 
doorframe to the wall and floor system is 
recommended.  

All exterior doorframes require a thermal break. 
However, thermally broken frames need to be 
reinforced by the manufacturer when they are to be 
installed in high traffic public use facilities, or other 
facilities that are subject to break-ins.  

The thermal break, although needed because of the 
extreme cold experienced in the Nunavut Territory, 
can weaken the frame where strength is required by 
hinges and latching hardware. Doorframe failure 
arising from wear and tear and from forced entry has 
been an ongoing problem in schools and arenas.  

The available continuous polyvinyl chloride (PVC) 
interlocking thermal break system has been found to 
be the most effective protection in these locations. 

 

Wood frames may be used where security will not be 
compromised.  

Wood frames lose less heat than steel frames; 
however, they are not as strong as steel, and they 
should be used in light duty locations where forced 
entry is not a problem.  

Removable mullions should not be used with double 
doors unless three-point latching is provided for each 
door leaf to secure each leaf to the frame head and 
the threshold plate.  

A removable mullion (positioned in the centre 
between the two leaves of the door) can be forced to 
one side from the exterior and allow easy forced entry 
if the only latching point is on the astragal bar. This 
weak security point can result in exit door chaining, 
which is a serious safety violation. The best way to 
correct this security weak point is to install fixed 
mullion frames or use three-point latching.  

 Consider the use of oversized exterior doors in the 
place of this system. 

A good air barrier seal to the doorframes is essential 
for energy conservation and to minimize corrosion 
from moisture.  

Air leakage out around doorframes is a common 
cause of energy loss. Warm interior air can condense 
at loose air barrier joints, and the resulting water 
causes corrosion of fastenings and rotting of wood 
members in the wall. See Architectural A3.1.3.  
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A.4.1.4 Sealants 

 

See Architectural A3.1.6.4. 
 

A.4.1.5 Glazing in Doors and Sidelights 

 

Sidelight frames should be independent of 
doorframes. 

The intent is to permit replacement of doorframes 
without replacement of the sidelights. The smaller 
independent frames are also easier to transport and 
handle on the site.  

Polycarbonate exterior sull sash protection for the 
sealed unit glazing is preferred solution to the exterior 
glazing in doors and sidelights at building entrances. 
Note that polycarbonate is not allowed as primary 
glazing at exits by NBC (3.4.1.10) 

Typically used for schools, community halls. Health 
centres, court facilities, libraries, airport terminals and 
other public access buildings. 

A.4.1.6 Vestibules 

 

Vestibules are recommended at all main entrances or 
other high traffic entrances. In schools the storage of 
boots as well as the space to put them on and off 
should be provided.  

Vestibules help keep warm interior air inside the 
building, conserving fuel energy. Larger vestibules 
are desirable. All vestibules are recommended to 
have an abuse resistant wall finish on the interior. 

 
When it is possible, the use of an air lock (cold porch) 
can protect the entrances of the building, providing an 
area shielded from winds, snow and water 
precipitation, permitting easier access to the building 
and protecting entrance doors and hardware. 

 
The combination of an air lock (cold porch) and 
A/Vestibule should be considered for more efficient 
energy conservation. 

A.4.2 INTERIOR DOORS AND FRAMES 

See AWMAC, Part 3 – “Wood Doors” 
 

Recommendation Rationale 

A.4.2.1 Doors 
 

Solid core wood doors are preferred for all interior 
locations.  

Hollow core doors are too easily damaged in public 
access buildings, including residential buildings. The 
best life cycle value is found in more durable solid 
core doors.  
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Grade of door should be appropriate to proposed 
finish.  

Paint grade birch veneer plywood faces are 
acceptable for paint finish, 'Select White' appearance 
grade suggested for clear finish.  

Interior doors requiring a fire protection rating (label) 
may be wood or metal.  

Some solid core wood doors are available with 
laboratory-tested ratings and may be appropriate for 
use in some areas of low traffic. 

A.4.2.2 Frames 
 

Interior doorframes may be wood or metal.  Metal frames require less attention over their service 
life than wood and are generally less expensive 
installed.  

Fully welded metal frames are recommended over 
knockdown frames, particularly in high use locations.  

Metal frames are more durable in high use locations 
and therefore more dependable as a part of a fire 
separation. Labelled wood frames should be 
considered only at areas of very light traffic. 

Interior doorframes requiring a fire protection rating 
(label) should be metal and have riveted metal labels. 

 

A.4.2.3 Bi-fold Doors 
 

Bi-fold doors are considered appropriate for use only 
in residential facilities, at door locations with very low 
use rates.  

Sliding mechanisms of bi-fold doors are too 
susceptible to damage from heavy use. Bi-fold doors 
are impractical for most locations and should be 
avoided whenever possible. 

A.4.2.4 Glazing 
 

Restrict the use of glass in the lower portion of doors 
(closer than 600 mm to the finished floor) to well 
supervised locations. Where glass must be used in 
the lower section, it must be tempered. 

Although glass can be important for visibility, the 
lower portion of the door is vulnerable to damage.  
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A.4.3 DOOR HARDWARE 

After construction, Regional maintenance staff is often called on to correct or repair door hardware. As 
these repairs often require immediate attention, replacement parts are stocked in the Region. Heavy door 
usage in public access buildings requires reliable, durable and easily repaired hardware.  
 

Recommendation Rationale 

A.4.3.1  
 

Locksets  

Selection should be coordinated with maintenance 
staff so that Regional preferences and standard 
keying systems are accommodated.  

Maintainer preference where Regional keying system 
in place. Limiting hardware to preferred 
manufacturers reduces the stock of maintenance 
materials. 

Other Hardware   

No preferred products.  

A.4.3.2 Overhead Door Openers 
 

Manual operation by chain hoist is preferred. 
Automatic door openers are recommended only 
where they are essential to facility operation. 

Automatic overhead doors require more ongoing 
maintenance and are more susceptible to problems 
than manual doors. The additional cost is not usually 
justifiable. 

A.4.3.3 Power Door Operators 
 

The Office of the Fire Marshal should be approached 
to relax the requirement of NBC 3.8.3.3(5) in 
communities where repairs and maintenance is not 
available in the community.  

These are dealt with on an individual basis. 

A.4.3.4 Exterior Door Latching 

 

At least two point, and preferably three points 
latching, should be considered for all exterior doors. 
Surface bolts combined with a rim device are 
recommended. 

Although more expensive initially than single point 
latching, three-point latching provides higher security 
doors and a more airtight seal: forced entries are a 
recurring problem in public buildings where single 
point rim device latching is used. Recesses tend to 
become blocked by ice. 

A properly sloped threshold plate is required where 
threshold recesses are used.  
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A.4.3.5 Keying 

 

Keying for all buildings to be maintained by PW&S is 
to be done according to the Regional or Area lock 
keying system. Regional Maintainers can advise.  

This allows buildings to be keyed separately for 
security reasons but allows Technical officers to cut 
keys and provide sub-master keys where required.  

A.4.3.6 Hinges 

 

Full-length continuous hinges are recommended on 
exterior main entry doors subject to high traffic 

This is to prevent ‘jacking’ of door or doorframe due 
to wind forces. Reduces O&M costs. Field evaluation 
data supports this requirement for schools and like 
buildings. 

A.4.3.7 Weather Stripping 

 

Brush type is recommended for door bottoms. The rubber type wears rapidly with threshold friction. 

A.4.4 WINDOWS 

The number and size of windows should be carefully designed in northern building envelopes, given the 
extreme climate and because of the potential for vandalism of public buildings. Sizes, type, location, and 
number of windows should be carefully selected to reduce energy costs. The size and shape of windows 
should be uniform and consistent to reduce the required replacement parts. Views and natural light must 
be carefully considered when selecting and locating windows. 
 

Recommendation Rationale 

A.4.4.1 Windows Frame 
 

Insulated frame PVC, vinyl or pultruded fibre 
reinforced plastic (fiberglass) frames are preferred. 

Easy maintenance as there is no need to refinish, and 
the potential for damage to windows by condensation 
is eliminated. 

High quality metal windows with thermal break 
frames, or protected wood windows are acceptable. 

See 4.4.4 

Large windows require special consideration to 
ensure that the frames are adequately reinforced, that 
the hardware mounting is strong enough, and that the 
frame will remain straight and provide an effective 
seal. 

Large windows are not recommended as they are 
difficult to protect and expensive to replace. 
Transportation to remote communities can be by 
small planes that cannot accommodate large 
windows. 

A.4.4.2 Sealants 
 

See Architectural A3.1.6.4.  
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A.4.4.3 Location in Wall Assembly 
 

Windows should be located in the wall assembly such 
that the interior of the frame is located on the warm 
side of the insulation.  

Setting of windows at exterior wall should not create 
a wide interior ledge because this reduces airflow 
over the glass, which can allow condensation or frost 
to build up on the inside of the window. 

The window frame should straddle the plane of the 
A/V barrier. 

The intent of such placement is to provide A/V barrier 
continuity through the window frame without offset.  

A.4.4.4 Operation 
 

Non-operating windows are preferred for northern 
buildings. 

Depending on the building function and the users’ 
needs and preferences, operable windows or non-
operable windows can be specified.  

All operating windows in schools and public buildings 
should be casement or awning type with rugged 
hinges, and rugged camlock handles.  

Impacts on energy due to improper use and poor 
building management make operable windows a 
liability. Operating windows also pose a security risk 
left opened; they can adversely affect Heating and 
Ventilation systems by negatively affecting the 
balance of the system. 

 
If operable windows are specified, quality windows 
with heavy duty and simple hardware are to be 
installed. Casement windows opening towards the 
inside are preferable, with a compressible air barrier 
seal for maximum air tightness. All operable windows 
should have screens. 

 
Crank handles are not acceptable in schools. 
Camlocks have been found to be the most 
maintenance free and to provide the best seal of all 
opening window types. Note that these handles 
require the rigidity of metal or pultruded fibre 
reinforced plastic frame materials. 

Windows must be designed so that they will not be 
blocked by accumulations of snow or ice on sill plates. 
Awning vents located in the top 1/3 of the window are 
preferred and awning vents in the lower 1/3 
discouraged.  

Awning vents in lower 1/3 of frame are more likely to 
allow wind, dust and snow to blow in. Also, ventilators 
in lower portions of windows are less secure and 
ready intrusion points. 

Refer to M8. 1 when windows with an operable panel 
are provided.  
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A.4.4.5 Glazing 

 

All windows should have double- glazed sealed units 
with low "E" coating or triple-glazed sealed units.  

The objective is to obtain the best insulation value 
available and economically justifiable.  

 
Wherever recurring vandalism is identified as a 
potential problem, protection of glazing should be 
provided. Typically used for schools where windows 
are subject to vandalism.  

Shutters or demountable panels may be used to 
protect windows. New 3M type films are offered to 
protect the window from vandalism. Also, a single-
glazed removable sull sash of polycarbonate plastic 
on the exterior face is recommended to protect double 
glazed sealed window glazing.  

Such protection should be considered for all seasonal 
use facilities where vandalism is a potential problem. 
This may also include schools because of shut down 
for the summer.  

Note that combustible glazing is not permitted as 
primary glazing in exit enclosures by NBC (3.4.1.10). 

 

A.4.4.6 Window Vents – Snow and Forced Entry 

 

n high wind locations these have been successfully 
protected with full height hoods that discourage snow 
penetration and prevent forced entry. If wind is not a 
factor, exterior metal louvers are recommended. 

Solid inward opening vents with insect screens have 
worked successfully with exterior hoods or louvers 

A.4.5 METAL WORKS (EXTERIOR AND INTERIOR) 

Recommendation Rationale 

A.4.5.1 Metal Works Treatment 

 

Openwork materials are preferred for stairs and low-
slopped ramps. 

Openwork materials let wind pass through to sweep 
surfaces and limits snow accumulation. 

Special attention must be given to exterior metal 
works treatment. When possible, avoid painting 
surfaces and favour in-shop treatments such as 
galvanization or anodization. 

Applied on-site paints tend to peel over time, requiring 
constant maintenance and the tedious work of 
repainting surfaces regularly. 

 
Galvanization (for steel) and anodization (for 
aluminum) are resistant and long-lasting protections 
to weathering and aging of the material. 
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If unavoidable, it is preferable to use powder coating 
for exterior painted metal works. 

Powder coating is applied in-shop for higher quality 
control and is more durable then applied on site 
standard paint. 

For special interior metal works, such as furniture, in-
shop applications should be selected when possible. 

In-shops paint application allows for higher quality 
control and increased durability. However, there is a 
risk these works can be damaged during shipping. 
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A.5 INTERIOR CONSTRUCTIN AND FINISHES 

Durability and simplicity are desirable qualities in northern buildings. This applies similarly to interior 
construction and finishes, as it does to all building systems. Generally, colour schemes and careful 
placement of building elements must be relied upon to create attractive and pleasing interiors: the range of 
appropriate materials and architectural details can be limited by cost. The occasional special use facility or 
high-profile project may call for more elaborate treatment when materials with very long service life are 
used. Trendy colour schemes that may become dated should be avoided. Increased concern about volatile 
organic gas from finish materials in recent years should encourage all building designers to investigate new 
products and to ensure indoor air quality is not adversely influenced by paints. Carpets. Panel products and 
resilient flooring materials.  

A.5.1 FLOORS 

Although a large number of floor finishes have been used in northern buildings over the years, only a few 
have gained overall acceptance by users, maintenance staff, contractors and designers. This section 
identifies different types of commonly used flooring materials and indicates preferences for some specific 
applications.  
 

Recommendation Rationale 

A.5.1.1 Resilient Flooring 
 

1. Marbleized Linoleum 
 

This is the preferred flooring for most northern 
buildings. 

Linoleum has proven durability, a good range of 
colours, and is easy to maintain. Compared to vinyl 
composite tiles, linoleum is only slightly more 
expensive to install, requires much less maintenance, 
and is far more durable. It should be noted that 
linoleum is too slippery for wet areas such as shower 
rooms. See 5.1.1.2. Linoleum is a sustainable choice. 

Heavy traffic areas:  

Minimum 2.5 mm thickness with welded seams. 

Typical high traffic areas would include all public 
lobbies and corridors. And throughout health centres.  

Medium traffic areas:  

Minimum 1.8 mm thickness with welded seams.  

Typical medium traffic areas would include seasonal 
use facilities, private offices and a few GN facilities 
where traffic would be deemed consistently light.  

 

Light traffic areas:  

Minimum 1.8 mm thickness with welded seams.  

There are few northern public buildings considered to 
have light traffic.  

2. Skid Resistant Sheet Vinyl 2 mm thick, 
homogeneous colour and pattern detail 
throughout thickness of product. Marbleized or 
granite patterns and welded seams are 
recommended. Surface patterned materials or 
cushioned backing are not recommended. 

Typically used in vestibules, washrooms and change 
rooms where floors may remain wet for some time, or 
for residential uses where only small areas required. 
Welded seams are required to provide a durable, 
watertight joint. Products with surface colours and 
patterns should not be selected because they show 
wear too readily in public facilities with medium to 
heavy traffic. Patterns can serve to hide dirt more 
easily than plain colours. Cushioned flooring is not 
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practical because it can be easily damaged by 
furniture.  

Typically used in community or school gymnasiums.  

Heavy-duty vinyl sports flooring with slip resistant 
surface, suitable for surface-painted lines, is 
acceptable.  

 

3. Vinyl Composite Tiles (VCT)  

2.5 mm minimum thickness, colour and pattern detail 
throughout the thickness of the tile. Use marbleized or 
granite patterns.  

Because VCT is easily installed using local labour, 
they are especially appropriate where small quantities 
do not warrant the expense of bringing in a flooring 
subcontractor.  

Do not use vinyl composite tiles in cold porches or 
unheated rooms. Typically, appropriate only in light 
traffic areas in smaller buildings.  

Typical uses would include smaller buildings such as 
offices in maintenance garages or fireballs, DSD field 
offices or summer use staff quarters. Tile shrinkage in 
cold temperatures makes them a poor choice for cold 
areas.  

Tiles should not be used in wet areas or areas subject 
to spills.  

Water and spilled materials can enter the joints and 
deteriorate the adhesive. Spilled fuel oil and 
antifreeze are particularly bad as they also penetrate 
the sub floor and make repairs difficult.  

4. Rubber Flooring  

Rubber flooring is generally not recommended for use 
subject to high water such as vestibules in northern 
buildings.  

Rubber flooring used in public or residential buildings 
has been found to be difficult to clean, and expensive 
to install. There is no inherent advantage that makes 
rubber flooring a better choice than linoleum or vinyl 
where resilient flooring is called for in GN facilities.  

Rubber sports flooring suitable for surface-painted 
lines is acceptable for use in community or school 
gymnasiums.  

Rubber flooring is suitable for sports activities, but 
also allows for community events without requiring 
people to remove footwear: unlike the more traditional 
wood sports floor, rubber flooring is resistant to 
damage from sand or mud tracked in by footwear.  

Vulcanized rubber skate flooring is acceptable for use 
in limited areas of community arenas. 

 

Typically installed only between ice surface and areas 
where skates are put on or removed.  

5. Cork Flooring  

Generally, not recommended in northern buildings. Difficult to maintain, and expensive to install.  There is 
no inherent advantage that makes cork flooring a 
good choice for any particular use in a GN facility. 
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A.5.1.2 Wood Flooring 

 

Generally, not acceptable for use in northern 
buildings. Including gymnasiums, because of the 
typical dry service environment.  

Capital, installation and maintenance costs are high. 
Wood floors in gymnasiums require protective 
coverings when used for community events, which is 
inconvenient for users: where protective coverings 
are not used, floors are easily damaged.  

In high school gymnasiums wood flooring can be 
considered in consultation with the Technical 
Services on an individual basis. 

Evidence indicates an increased level of injuries at the 
senior sports levels due to the non-slip characteristics 
of manmade versus wood floors. 

A.5.1.3 Ceramic Tiles 

 

Generally, not recommended for use in northern 
buildings, unless it can be shown that the advantages 
of durability outweigh the disadvantages of high initial 
cost.  

Although it is recognized that ceramic tiles can be low 
maintenance, easy to clean, and very durable, capital 
costs are generally high in the North (especially due 
to transportation costs). There is also a high risk of 
breakage in transit, and flexible wood structures 
typical of most facilities do not provide the most stable 
substrate for ceramic tiles. Susceptibility to cracking, 
de-bonding and grout repairs can lead to expensive 
maintenance.  

Installation requires skilled trades’ persons, and 
repairs require special attention by maintainers.  

When tile is appropriate, neutral colours should be 
selected and accent colours avoided.  

Examples of where ceramic tile may be appropriate 
would include specialized facilities such as 
laboratories or hospital operating rooms, where the 
tile is applied over stable substrates 

 
The tile finishes will outlast adjacent finishes so the 
colours must be able to work with changes of decor 
and changing colour trends. 

A.5.1.4 Carpeting 

 

Depending on function of building and more 
specifically of the room, carpeting can be used in 
northern buildings.  

Carpet is typically used in libraries, office areas, and 
courtrooms. Not suitably durable or soil resistant for 
use in such areas as kitchens, main entrances, stairs 
or bathrooms.  
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1. Properties  

• Yarn: nylon preferred.  
Durability, appearance and cost of nylon loop have 
been found to be most suited to northern buildings.  

• Pile: loop only -do not use cut pile.  Hardwearing and easier to maintain than cut pile.  

• Density: minimum 12.0 kilotex.  Density is the standard measure of carpet 
"wearability", not carpet weight (i.e., 28 oz. or 32 oz.). 

• Static control: carpets should be rated at less 
than 3.0 kV.  

The dry cold climate of the North promotes static 
build-up, which can be uncomfortable to users and 
damage electronic equipment. 

• Colours: prefer patterned carpets only in 
medium colour ranges. Avoid using solid 
colours, with the exception of accent 
borders.  
 

Patterns do not show wear or dirt as easily as solid 
colours.  

2. Installation 
 

Direct glue-down installation of carpet is generally 
preferred. Avoid using underlay except for limited 
residential lounge areas. 

Gives a tight. Low surface carpet that does not shift or 
stretch under heavy traffic. Although underlay can be 
more comfortable for residential lounge areas. It is not 
suitable for use in most northern buildings.  

3. Warranty of Carpeting  

Heavy Traffic Areas: Minimum 15-year warranty 
required. Typically includes schools or colleges, 
airports, or public corridors in multi-unit housing.  

The manufacturer's warranty is probably the best 
indication of its durability. Warranties typically cover 
wear, anti-static performance, zippering, edge ravel or 
other seam defects. Warranties do not cover damage 
by burns, tears, pulls, cuts, use of improper cleaning 
agents, or inadequate protection from wheeled chairs.  

Medium Traffic Areas: Minimum 10-year warranty 
required. Typically includes community offices. 
Student hostels or group homes.  

Using less durable carpeting will generally result in 
higher life cycle costs because of the high cost of 
shipping materials to Nunavut. 

Light Traffic Areas: Minimum 10-year warranty 
required. There are few northern buildings where light 
traffic carpeting would be durable. 

 

A.5.1.5 Epoxy Floor Finishes 

 

Recommended for use only where continuously wet 
conditions will be encountered in fairly large areas.  

Careful application is required, and it is difficult to 
keep maintenance materials in stock. Shower rooms 
in correctional centres are an example of where epoxy 
flooring may be considered.  

 
Specialized labour is required for installation. 
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A.5.1.6 Concrete Toppings 

 

As mechanical rooms and fan rooms are required to 
have a one-hour fire separation (NU Fire Marshal), 
which often includes the floor, and have a finish that 
can contain water spills and leaks, concrete toppings 
sloped to drain are recommended in these rooms. 

 

A.5.1.7 Floor Paint 

 

Where suitable, should be non-skid finish, and applied 
to marine or exterior grade plywood or concrete.  

Suitable for low traffic, non-public areas where 
protection from water, dirt or spilled oil is required, 
such as mechanical or fan rooms.  

A.5.1.8 Granular or Sand Floors 

 

When arenas are located in areas of permafrost, or 
on sites where subsurface conditions will trap melted 
water:  

1. A liner should be installed below the ice 
surface. 

2. A means of directing melt water away from 
the building should be provided. 

Floors under the ice surface in arenas have typically 
been left as compacted granular or sand fill. Allowing 
melt water to seep through the granular or sand floor 
can result in damage to the foundation system: 
degradation of permafrost by melt water changes the 
soil bearing capacity; increased moisture in the soil 
can increase frost heaving forces. 

A.5.1.9 Base Trims 

 

Integrated base trim are preferred for high-use public 
areas, especially in wet areas.  

Resilient cove/baseboards detach easily from walls 
and require ongoing maintenance. 

Resilient base trim may be used in supervised areas 
such as classrooms, offices or in passive use areas 
of a building, such as storage rooms. Carpet base 
may be considered in fully carpeted areas. 

 

A.5.1.10 Dust Control Devices 

 

Dust control devices (mats, grilles) are recommended 
to be used in entries. 

 

A.5.1.11 Local Materials 

 

Where a suitable local material is available and work 
will contribute to the local economy, that material 
should be given preference if practical. Local 
materials suitable for floors could include stone.  

Can provide opportunities for local employment and 
skill development, as well as results in a more 
distinctive community building. 
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A.5.2 WALLS AND PARTITIONS 

Interior wall surfaces are both very visible and subject to impact damage in many northern buildings. 
Regular maintenance by cleaning, patching and refinishing should rely on local skills. Walls need to be 
reinforced where they are likely to be kicked, hit, bumped or carved. Surfaces should be washable, and 
easily repairable and refinishable by local trades people with materials that can be easily obtained and 
stored.  
 

Recommendation Rationale 

A.5.2.1 Framing of Non-Load Bearing Walls 
 

Wood or steel studs are acceptable for all interior non-
load bearing walls.  

The use of steel studs simplifies work of electrical and 
mechanical trades, is relatively simple to install, and 
may be reusable when renovations are undertaken. 

A.5.2.2 Demountable Wall Systems 

 

Acceptable for use in office areas only. Demountable systems can allow flexibility; however, 
typically some acoustic separation is required, and 
built-in-place walls generally perform better at lower 
cost.  

A.5.2.3 Mechanical and Service Room Walls 

 

1. Heat Transfer  

The preferred means of reducing heat transfer from 
mechanical rooms to occupied rooms is to avoid 
locating them adjacent to one another. Where this 
cannot be avoided, the interior walls separating the 
rooms should be thermally insulated. Coordinate with 
acoustic separation requirements below. 

 

Overheating of rooms adjacent to mechanical rooms 
is a common problem in larger public buildings such 
as schools or health centres. 

2. Acoustic Isolation  

The preferred means of acoustically separating 
mechanical rooms from occupied spaces is to avoid 
locating them adjacent to one another. Where this 
cannot be avoided, walls, floors and ceilings of 
mechanical rooms should be rated to STC 50. 
Whenever possible, the acoustic isolation should 
continue through the floor to eliminate transmission by 
the structure. 

Equipment noise from mechanical rooms disturbs 
users of adjacent spaces in many existing buildings.  

STC (Sound Transmission Class) measures the 
acoustic separation capacity of a wall. The higher the 
STC rating, the better is the sound separation.  

Refer to A9.10.3.1 in the National Building Code for 
examples of STC ratings. See also Mechanical M8. 
2.10 and Electrical E4.2.3 of the GBP.  
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Recommendation Rationale 

A.5.2.4 Gypsum Board 

 

Gypsum board is the preferred wall finish in most 
northern buildings.  

An industry standard providing good fire resistance 
and a smooth, easily repaired surface.  

A.5.2.5 Plywood Backing 

 

Gypsum board finishes should be backed by, or 
surfaced with, plywood in vestibules and washrooms. 
Consider plywood wainscoting in school corridors. 

These areas are subject to damage (i.e., from doors 
or impact damage from users) that gypsum board 
cannot withstand. 

A.5.2.6 Birch Plywood  

 

An acceptable wall finish where durability is important. 
Use select grade for clear finish, or paint grade for a 
painted finish.  

Provides a reasonably durable wall finish.  

Typically used in gymnasiums, change rooms, lobbies 
and foyers to enhance wall appearance. 

A.5.2.7 Wood Panelling 

 

Tongue and groove board finish is acceptable. Wood 
veneer panelling should be limited to communities 
where skilled trades people are available.  

Hardwood veneer panelling requires skilled finish 
carpenters to install and maintain it. Pre-finished vinyl 
veneer panelling should be avoided because it is 
difficult to repair if damaged, and difficult to match in 
replacement. 

A.5.2.8 Prefinished Wallboard 

 

Not recommended for use in northern public 
buildings.  

Appearance and durability concerns; any damage 
requires replacement of entire panels. 

A.5.2.9 Metal Wall Liner Panels 

 

Where metal panels are used as an interior wall finish, 
such panels should be factory preformed steel sheet, 
zinc coated, prefinished on the exposed face. 
Thickness should be minimum 0.5 mm (26 gauge) 
base metal thickness, where not exposed to traffic 
and 0.6 mm (24 gauge) if within the reach of 
occupants.  

Typically used with pre-engineered metal buildings for 
the interior finish of garages and fire halls. Lighter 
gauge material is easily dented and should only be 
used where there is no exposure to damage. 
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A.5.3 CEILINGS 

Although generally inaccessible to occupants, ceilings do need to be able to withstand abuse in many 
circumstances (schools, gymnasiums, arenas, correctional facilities) and may be subject to periodic 
cleaning (health facilities, kitchens). The effects of ceiling heights, shapes and materials on acoustic and 
lighting design must also be considered.  
 

Recommendation Rationale 

A.5.3.1 Drywall 
 

Seamless construction such as Gypsum board is 
sometimes preferred, however in teaching areas 
consideration must be given to reverberation time 
making hearing difficult. 

Industry standard but acoustics may prevent its use. 

A.5.3.2 Exposed Roof Decks 

 

An acceptable ceiling finish where tongue and groove 
board deck is used.  

Typically used in gymnasiums and school classrooms 
but may be considered wherever roof assembly 
allows decking to be exposed and such a finish is 
appropriate. Does provide an acceptable degree of 
sound absorption. 

A.5.3.3 T – Bar Suspension Grid 

 

Suspended ceiling system recommended only where 
large ceiling areas need to be covered, and where the 
ceiling material does not provide part of the thermal, 
moisture or air barrier functions of the building 
envelope.  

Acoustic units (lay-in tiles) can provide a practical 
finish concealing ducts and wiring and providing some 
sound absorption. They are mainly intended for 
ceilings where access to the plenum space above is 
routinely needed.  

Avoid using suspended ceilings with lay-in boards in 
public use areas where the ceiling is less than 2.5 m 
high, or in areas that require frequent cleaning. 

Susceptible to impact damage and very difficult to 
clean. 

A.5.3.4 Textured Ceiling Finishes 

 

Not recommended for use in northern buildings. Easily damaged, and difficult to refinish.  

A.5.3.5 Metal Ceiling Liner Panels 

 

Where metal panels are used as an interior ceiling 
finish, panels should be factory preformed steel sheet, 
zinc coated, pre-finished on the exposed face.  

Typically used with pre-engineered metal buildings as 
an interior finish for garages and fireballs. 

Thickness should be minimum 0.5 mm (26 gauge) 
base metal thickness, where not exposed to traffic, 
and 0.6 mm (24 gauge) if within the reach of 
occupants. 

Lighter gauge material is easily dented and should 
only be used where there is no exposure to damage.  



January 2020 Good Building Practices Guideline Third Edition 

 Chapter A – Architectural Page 43 

A.5.4 PAINTING AND WALL COVERING 

Recommendation Rationale 

A.5.4.1 Acrylic/latex Paints 
 

Water-based, low or no VOC acrylic latex paints are 
preferred for use in northern buildings. 

Environmental and health concerns have encouraged 
manufacturers to develop water-based paints that can 
now compete with oil-based paints for durability. 
Painting trades people are also beginning to stipulate 
the use of water-based products because of health 
concerns. Minimizing the availability of harmful 
products (including solvents) is also an important 
concern in many northern communities. 

A.5.4.2 Alkyd Paints 
 

Oil-based paints are not recommended for interior 
applications.  

Most oil-based paints products can be replaced by an 
equivalent water-based paint product for the desired 
application. 

 
Alkyd-based paints are more demanding in 
application and their use is hazardous to the health 
due to fumes. However, it is a product that can 
withstand freezing during shipping and storage. 

A.5.4.3 Special Coatings 

 

Special coatings are to be used only where they will 
be applied to a reinforced drywall, plywood or 
concrete surface. As noted above, water-based 
products are preferred.  

The purpose of special coatings is generally to 
provide A/Very damage resistant finish, and so the 
substrate should be equally resistant. 

A.5.4.4 Vinyl Wall Coverings (VWC)  

Vinyl wall coverings recommended are for: 

• Visible public areas where appearance is 
important and painted wall finishes would show 
wear quickly 

• Areas where posters, notices, etc., will be affixed 
to walls 

VWC provide a more durable surface than painted 
drywall. Tape or tacks can be used on vinyl wall 
surfaces with less visible damage than would occur 
on a painted surface. Although durable, vinyl wall 
coverings can be damaged by impact; they are 
expensive; installation requires more skill than 
painting. Although more difficult to clean, textured 
surfaces almost totally conceal tack marks. 

Where used in high traffic areas, VWC could be 
installed so that the lower portion of the wall (up to 
about 1.2 m) can be replaced independently.  

Advances in coating technology have resulted in 
durable spray-applied coatings to refinish vinyl wall 
coverings in place. 
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Recommendation Rationale 

Avoid using vinyl wall coverings where frequent 
cleaning will be required, such as near wet areas and 
service counters. 

 

A.5.4.5 Solid Surfacing 

 

Solid surfacing is recommended for wall covering in 
visible public areas.  

When budget permits, it is durable, non-porous, wear 
resistant, and allows flexibility in design. It is easy to 
maintain and can be sanded lightly to restore its 
surface. Its seamless and resistant surface is 
appropriate for health care and high traffic areas. 
Example of this type of product are, amongst others, 
Corian (by Dupont), Wilsonart (by Richelieu) or 
Formica Solid Surface 

A.5.4.6 Ceramic Tiles 

 

Generally, not recommended for use in northern 
buildings, unless it can be shown that the advantages 
of durability outweigh the disadvantages of high initial 
cost, cracking and debonding susceptibility, and 
problematic grout maintenance, in which case tiles 
may be proposed and considered.  

Although it is recognized that ceramic tiles can be low 
maintenance, easy to clean, and very durable, capital 
costs are generally high in the North (especially due 
to transportation costs). There is also a high risk of 
breakage in transit, and flexible wood structures 
typical of most GN facilities do not provide the most 
stable substrate for ceramic tiles. Installation requires 
skilled trades people, and repairs require special 
attention by maintainers. 

When tiles are appropriate, neutral colours should be 
selected and accent colours avoided.  

Examples of where ceramic tiles may be appropriate 
would include specialized facilities such as 
laboratories or hospital operating rooms where 
applied over stable substrates. It has also been 
successfully used for wall protection in limited areas 
such as at classroom sinks and at urinals. 

 The tile finishes will outlast adjacent finishes, so they 
must be able to work with changes of decor and 
changing colour trends. 
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A.6 FINISH CARPENTRY 

Finish carpentry requires specialized trades skills often scarce in northern communities. For this reason, as 
well as for cost considerations, the extent of finish carpentry in northern buildings is usually limited and 
plain: complex details are generally difficult to execute on remote buildings and should be avoided. AWMAC 
(Architectural Woodwork Manufacturers Association of Canada) Standards should be used as a quality 
benchmark for finish woodwork.  
 

A.6.1 CABINETS AND SHELVING 

Refer to AWMCA Quality Standards for Architectural Woodwork, Part 2 "Casework", Part 1 "Quality Grades 
and Material Standards", Part 5 "Factory Finishing", and Part 6 "Installation". 
 

Recommendation Rationale 

A.6.1.1 Casework 
 

Custom grade casework, including drawers, shelving, 
doors and edge banding as described in AWMAC Part 
2.  

AWMAC establishes only two grades: custom and 
premium. Premium would rarely be necessary or 
justifiable. 

Cabinet Doors:  
 

Plywood doors are acceptable if they do not exceed 
450 mm (w) x 1200 mm (h) in size.  

For larger doors: Hollow core doors or composite 
boards are both acceptable.  

Large plywood doors often warp. 

A.6.1.2 Clear Finish 

 

1. Materials  

Where a clear finish is to be used, birch veneer 
hardwood plywood is preferred. To be Select White or 
Red, as described in AWMAC Part 1, Section 8.  

Reasonable appearance and cost.  

2. Matching  

Book matching is preferred. Slip matching is 
acceptable. Random matching is not acceptable. 

 

A.6.1.3 Paint Finish 

 

Where a paint finish is to be used, paint grade 
plywood, as described in AWMAC Part 1, Section 8, 
is acceptable.  

Where a smooth surface is important, but wood grain 
appearance is not. 
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Recommendation Rationale 

A.6.1.4 Hardware 

 

Finish:  

• Brushed metal or plastic coated preferred  
Good quality, durable and simple hardware is best 
suited to public use buildings, where long life is 
expected.  

Cabinet hinges:  

• Concealed 180-degree hinges preferred  

 

Drawer glides:  

• Ball bearing type preferred  

 

Cabinet door and drawer pulls: 

• Simple design preferred  

 

A.6.1.5 Shelving 

 

The use of pre-manufactured shelving systems is 
preferred to custom millwork for most northern 
buildings, particularly in libraries, resource centres 
and storage rooms. Metal storage shelving should be 
considered as an alternative to built-in shelving where 
appearance is not critical.  

Pre-manufactured shelving is generally less 
expensive than custom millwork and provides users 
with more flexible furnishings. 

1. Supports  
 

Generally, to be supported on metal standards for 
adjustable shelf brackets.  

To give users some flexibility.  

2. Materials and Finishes  

• Clear finish birch plywood or plastic laminate 
finish complete with hardwood edge banding 
is preferred in all public or visible locations.  

Visible shelving is typically required in schools, 
community offices, health care centres and public 
reception areas.  

• Tempered glass shelving should be limited 
to display cabinets.  

Display shelving is used in a limited application in 
schools and community centres, but would more often 
be found in visitor centres, cultural centres or 
museums. Because glass needs to be kept very 
clean, and may be subject to breakage, its use may 
be minimized.  

• Factory painted metal shelves are preferable 
for storage rooms or low visibility locations. 
Melamine or painted wood shelves are 
acceptable. 

Less expensive alternatives to clear finished wood 
where appearances are not as important. Typically, 
acceptable for storage rooms, garages, fire halls or 
seasonal use buildings. 
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NOTE: 
 
Special attention must be paid to ensure acclimatizing of wood prior to installation, because of the extremely 
dry climate in the North. 

A.6.2 COUNTER TOPS 

These can be a major visual element in rooms, making the choice of colours and patterns important Refer 
to AWMAC, Part 1, Section 11 and Part 2, Section 7.  
 

Recommendation Rationale 

A.6.2.1 Counter Tops 
 

Self-edge type, with back splash and side splash 
sections site installed and sealed using transparent 
silicone sealant. Hardwood edge may be appropriate 
in some applications. 

 

Avoid the use of post-formed laminate counter tops 
with integral back or side splashes. 

Experience has shown that post-formed counter tops 
are often damaged in transit; and exposed edges at 
nosing/overhangs are easily chipped.  

A.6.2.2 Plastic Laminate 
 

General-purpose grade, complete with backing 
sheets, velour or suede finish. Texture patterns 
preferred in all high-use areas. Solid colours 
acceptable only in low-use areas. Generally, avoid 
using wood grain laminate patterns.  

Typical high-use areas include kitchens and 
washrooms of all public use or residential buildings. 
Library counters, visitor center information counters 
and classrooms. Low-use areas, where solid colours 
are acceptable, would typically include office 
reception counters, courtrooms. Seasonal-use 
buildings and staff washrooms. Wood grain patterns 
are difficult to repair and match for replacement.  

A.6.2.3 Chemical Resistance 
 

Where chemical resistance is required, laboratory 
grade plastic laminate should be used. 

Typically required in school science labs, health 
centres, labs and film development rooms, and DSD 
labs.   

A.6.2.4 Solid Surfacing 
 

Solid surface is an interesting material for counter 
tops. 

When budget permits, it is durable, non-porous and 
wear resistant. It is easy to maintain and can be 
sanded lightly to restore its surface. Example of this 
type of product are, amongst others, Corian (by 
Dupont), Wilsonart (by Richelieu) or Formica Solid 
Surface.  
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A.6.3 MISCELLANEOUS FINISH CARPENTRY 

 
Refer to AWMAC Part 1 "Quality Grades and Material Standards", Part 4 "Frames, Panelling and 
Specialties", and Part 6 "Installation". 
 

Recommendation Rationale 

A.6.3.1 Grade 
 

Custom grade as described in Part 4, AWMAC 
standards.  

Birch and oak are hard enough to withstand 
scratching or denting, whereas pine is soft and 
susceptible to damage from everyday activities. 

Recommend clear birch or oak throughout. Avoid 
pine. Consider using American Poplar as an option for 
paint grade trim. It has very few knots, machines well, 
is A/Very stable and durable wood, and accepts paint 
very well with virtually no knots or sap bleeding 
through. It is generally less expensive than softwood, 
and as tough as hardwood. It must be painted as its 
natural color varies from yellow to green to a purplish 
color. 

 

A.6.3.2 Coat Racks 

 

Ensure spacing and size of pegs are adequate for 
heavy winter parkas, coveralls etc. Pegs should be 
nominal 25mm diameter with rounded ends and 
mechanically anchored. 

Typically provided in schools, community offices and 
group homes.  

Parka hooks in school corridors should be installed 
with a protective shelf to help prevent head height 
injuries. 

Wood dowel coat hooks mounted at child access 
heights can present an eye injury hazard.  

A.6.3.3 Radiation Covers 

 

Pre-manufactured metal radiation cabinets are 
preferred for most public buildings: wood 
cabinets/covers are acceptable only for special use 
public buildings if a simple means of removing 
sections to allow cleaning of fins and access to valves 
is provided: covers that require dismantling of 
millwork to access valves are not acceptable. Wood 
radiation cabinets/covers are not recommended for 
use in high use facilities such as arenas and schools. 

Higher initial cost than standard metal cabinets. The 
design of wood cabinets in past installations has 
made it impossible to clean the fins without 
dismantling woodwork.  Experience shows that a lot 
of garbage and debris is dropped into radiation 
cabinets making ready access for cleaning essential. 
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A.7 SPECIALTIES 

A.7.1 WASHROOM ACCESSORIES 

Durability and damage resistance are important because washroom accessories are often subject to abuse. 
Including scratched or applied graffiti. Accessories should normally be surface- mounted or freestanding 
for ease of installation. However. Recessed accessories may be considered in small washrooms where 
reduced volumes are adequate.  
 

Recommendation Rationale 

A.7.1.1 Shower Surrounds 
 

Glass fibre, reinforced acrylic moulded units, or PVC 
units are preferred. Integral grab-bar system or the 
ability to attach standard grab bars is recommended.  

Pre-moulded units are easily cleaned, easy to install, 
and provide a durable surface.  

The thresholds in handicapped access manufactured 
units exceed NBC allowable height. Unless the floor 
system allows the stall to be recessed, a ramp 
integrated with the non-slip vinyl floor finish is 
recommended. Avoid using ceramic tiles or 
prefinished panel materials requiring jointing on site. 

PVC is more difficult to clean than acrylic and typically 
has a shorter service life. 

A.7.1.2 Washroom Accessories 

 

Preferred washroom accessories manufactured by:  

• Bobrick  
• Twin Cee  
• Frost Metal  
• Watrous Sales  

These brands have proven to be an acceptable 
standard for public buildings.  

A.7.1.3 Backing 

 

Backing must be installed for all furniture. Equipment 
and hardware to be mounted on walls. 

Secure, safe and vandal-resistant installation.  
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A.7.2 SIGNAGE 

A sign section was developed and added to the Visual Identity Guideline for the GN and approved by the 
Department of Executive and Intergovernmental Affairs.  It should be used where applicable.  The following 
recommendations are based on the GN Visual Identity Guideline and best practice based on historical 
information. 
 

Recommendation Rationale 

A.7.2.1 Language 
 

Signs provided to help user and visitor orientation 
should be integrated signs in all Official Languages of 
Nunavut and international graphic symbols as 
appropriate 

All languages should be displayed as described in 
section 4.0 (Official Languages) of the Visual Identity 
Guideline.   

A.7.2.2 Exterior Signs 
 

Sign material and installation method should be 
selected on a site-specific basis as per the Visual 
Identity Guideline. Signs must be visible, functional, 
durable and aesthetically pleasing  

Exterior signs should conform to section 4.1 (Primary 
Identification Signs) of the GN Visual Identity 
Guideline for the purpose of consistency. 

A.7.2.3 Interior 

 

1. Name Plates  

Material consistent with that used on directory boards 
should be used. 

Name Plates should conform to section 4.2 (Directory 
Boards) of the GN Visual Identity Guideline for the 
purpose of consistency. 

Colours can be coordinated with building interiors. 
 

2. Directory Boards  

Sign material and installation method should be 
consistent with the Visual Identity Guideline. 

Directory Boards should conform to section 4.2 
(Directory Boards) of the GN Visual Identity Guideline 
for the purpose of consistency. 

A.7.2.4 Regulatory, Warning and Information Signs 

 

Regulatory, Warning and Information Signs should be 
implemented as per CAN-CSA-Z321 (Signs and 
Symbols for Occupational Environments) and 
ISO7001 (Public Information Symbols). 

All signs of this nature should be installed as required 
in the interest of safety. 

Evacuation Plans and Evacuation Layouts are 
required in all buildings. 

Standards for Evacuation Plans and Evacuation 
Layouts are available from the Government of 
Nunavut and should be included in specifications. 
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A.7.3 WINDOW COVERING 

Window coverings are commonly included in construction contracts rather than with furnishings. Blinds and 
blackout curtains can be used to control day lighting admitted into rooms in public use buildings; in 
residential applications, curtains and blinds are provided both to control outdoor lighting and for privacy 
considerations. Daylight control is particularly important during the summer months when most northern 
communities experience 18 to 24 hours of daylight for 4 months of the year. Bedrooms in residential facilities 
need to be able to be darkened effectively with curtains or blinds provided, as well as any rooms where 
photographic slides or other projected images may be used. 
 

Recommendation Rationale 

A.7.3.1 Draperies 
 

Should be machine washable. Dry cleaning is not available in most northern 
communities. 

A.7.3.2 Blinds 
 

Adjustable vertical blinds are preferred. Perforated 
plastic (non-toxic) or metal blinds are preferred.  

Note that vertical blinds may require stacking room 
beyond the window opening to access opening vents. 

Roll down blinds with operating chains and end tracks 
are also acceptable in supervised locations. 

Horizontal blinds are acceptable.  

Vertical blinds do not collect dust as readily as 
horizontal blinds. Plastic or metal are simple to clean 
as compared to fabric blinds.  

Solar shades or room darkening shades can be used 
for daylight control. 

Solar shades or room darkening shades are a 
practical way to control natural light within a 
reasonable budget. They should be considered in 
specific locations such as hospital rooms or air 
terminal observation decks. 

Avoid using fabric blinds unless the fabric is easily 
cleanable. 

Some fabric blinds have tightly woven smooth 
textured surfaces allowing vacuum cleaning.  

 
Caution: Some flame-retardant treatments can be 
washed out through cleaning. Selection of fabrics 
must take this into account. 
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A.7.4 APPLIANCES 

Built-in appliances are commonly included in construction contracts rather than with furnishings.  
 

Recommendation Rationale 

A.7.4.1 Kitchen Appliances 
 

Preferred manufacturer of stoves, fridges, freezers 
and other kitchen appliances should be confirmed 
with local building/asset management agencies. 
Standard sizes and energy efficient models should be 
selected.  

The objective is to simplify the number of parts 
stocked, so maintainers can become familiar with 
repairs.  

A.7.4.2 Laundry Equipment 

 

Preferred manufacturer of washing machines, dryers 
or other laundry equipment should be confirmed with 
local building/asset management agencies. Standard 
sizes and energy efficient models should be selected. 

The objective is to simplify the number of parts 
stocked, so maintainers can become familiar with 
repairs.  
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A.8 COORDINATION 

This section highlights structural, mechanical, electrical, or site considerations that are particularly affected 
by, or affect, architectural design.  
 

A.8.1 MECHANICAL EQUIPMENT 

Recommendation Rationale 

A.8.1.1 Space Requirements 
 

Adequate space should be provided in mechanical 
rooms for plumbing, heating and ventilation 
equipment, including required clearances and access 
for maintenance. See notes in Mechanical Section.  

Cramped mechanical rooms with minimal clearances 
and inadequate access for maintenance have been a 
common shortcoming of northern building designs.  

 

Space in wall and floor assemblies is often required 
to accommodate plumbing and ducts. Great care 
must be taken that these spaces do not interrupt the 
continuity of the building envelope.  

Providing adequate space can be problematic where 
long plumbing runs are required, and structural floor 
space is limited.  

A.8.1.2 Location 

 

The location of mechanical equipment, grilles and 
louvers, and servicing points must consider effect on 
equipment performance and be coordinated with 
structural systems and architectural finishes.  

The location of equipment should satisfy both 
requirements: giving one consideration priority over 
the other is unacceptable.  

A.8.1.3 Access 

 

Control and maintenance of heating and ventilation 
system requires access to controls and equipment. 
Access panels may need to be provided in ceilings 
and walls. 

Fairly frequent access is required, especially when 
building is newly occupied, and operator is becoming 
familiar with system.  

A.8.1.4 Windows 

 

Heat gain and heat loss through windows must be 
taken into consideration by heating and ventilation 
system designers.  

Changes to architectural design may not necessarily 
be passed on to mechanical consultants. When 
ventilation systems cannot manage heat gains, the 
facility can become very uncomfortable for occupants.  
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A.8.2 ELECTRICAL EQUIPMENT 

Recommendation Rationale 

A.8.2.1 Space Requirements 
 

Adequate space is required for electrical equipment, 
including required clearances and access for 
maintenance. This may require coordination with 
mechanical design. See Electrical Section.  

Cramped electrical/mechanical rooms with minimal 
clearances and inadequate access for maintenance 
have been a common shortcoming of GN building 
designs.  

A.8.2.2 Access 

 

Pull and junction boxes need to be accessible in the 
event electrical changes are required.  

Although access is not frequently required, lack of 
access means that ceilings and walls will have to be 
patched any time they must be accessed. Designers 
should observe electrical section of this publication 
and the Canadian Electrical Code requirements. 

A.8.2.3 Electrical Outlets 

 

Outlets located on exterior walls, roofs and floors, and 
conductors that run through the building envelope 
must be positioned so that they do not interrupt the 
continuity of the building envelope, or they must be 
efficiently sealed. 

 

A.8.3 LIGHTING DESIGN 

Recommendation Rationale 

Fixture locations need to be coordinated with 
structural and mechanical elements.  

The objective is to avoid the need for on-site changes 
and to prevent lighting obstructions. 

Fixture styles should be coordinated with decorative 
or architectural themes.  

Fixtures should be selected collaboratively by the 
electrical designer and the architectural designer.  

Day lighting zones and electrical lighting zones should 
be coordinated.  

Adequate daylight can make electric lighting 
redundant at times; however, energy savings can only 
be realized if electric lighting can be selectively turned 
off when not required. 
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A.8.4 RECESSING OF FITTINGS 

 
 
 

END OF SECTION 

Recommendation Rationale 

Where risk of injury to persons exists because fittings, 
hardware, or similar items are mounted within two 
metres of the floor level, such fittings on walls shall be 
recessed.  

 

The intent is to prevent bodily harm to persons and/or 
damage to equipment. Typical locations where this is 
important are school gymnasiums and other sport 
activity rooms. 
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CHAPTER S - STRUCTURAL 

INTRODUCTION 
 
Structural design of northern buildings must encompass several conditions not typically found in the rest of 
Canada. Permafrost is the most significant geophysical factor, however, strategic factors due to climate 
and location play an even greater part. Equally significant are the wind loads in Nunavut. Seismic loads are 
negligible in some areas of Nunavut and more significant in others. Transportation costs can constitute a 
large portion of overall project costs. Size restrictions apply such as weight and volume and should be 
minimized for sealift, barge or air freight. Providing designs that encourage local labour and use and 
develop construction skills is an important long-range strategy for lowering northern construction labour 
costs. 
 
A short construction season demands structures that can be erected quickly so buildings can be closed in 
before winter. Simple wood frame construction has been found to satisfy most northern building conditions. 
Pre-engineered metal buildings are common because steel framing also satisfies many northern building 
conditions. Structural concrete is seldom used because of difficulty with quality control, climate and the 
higher cost of winter hoarding, materials, freight cost, variable aggregate resources and lack of batch plants 
in small communities. However, as trade skills, materials, batching plants and roads all become more 
readily available, structural concrete will become more economical. 
 

S.1 CODES, STANDARDS AND REGULATIONS 

• National Building Code of Canada 
• Consolidation of Engineers and Geoscientists Act - Nunavut, NAPEG 
• CSA S500:14 - Thermosyphon foundations for buildings in permafrost regions 
• CSA S501:14 - Moderating the effects of permafrost degradation on existing building foundations  
• CSA S502:14 - Managing changing snow load risks for buildings in Canada’s north 
• CSA Plus 4011:19 - Technical guide: Infrastructure in permafrost: A guideline for climate change 

adaptation 
• CSA Plus 4011.1:19 - Technical guide: Design and construction considerations for foundations in 

permafrost regions. 
• BNQ 2501:500 - Geotechnical site investigation for building foundations in permafrost zones 

 

S.2 LOGISTICS 

S.2.1 TRANSPORTATION AND HAND 

Equipment available to move materials is often limited in small communities. Suitable local equipment may 
be required for other essential uses around the community, so work must be scheduled carefully. In larger 
communities this may be less problematic, but it is important to know what equipment will be available in 
the community before design starts. All components should be sized small enough and light enough so 
they can be moved to the site and erected with available equipment. Getting materials to the building site 
at the right time can be more difficult in communities served by annual sealift or summer barge, or only by 
winter roads. 
 

S.2.2 SCHEDULE 

The construction season is much shorter in the North than elsewhere in Canada. Closing buildings in before 
severe winter conditions set in is critical. Structural work must proceed quickly and smoothly; extra care 
must be taken to ensure it is also completed correctly in one operation. Material delivery schedules and 

http://www.napeg.nt.ca/files/Acts-Bylaws/Engineers%20and%20Geoscientists%20Act%20-%20NU.pdf
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seasonal soil conditions generally determine optimum foundation work schedules. Variables include the 
transportation system to be used (barge, sealift, air, all weather road or winter road) and the foundation 
system selected (piles, shallow footings, buried footings or slab). Site preparation may be performed a year 
in advance to permit consolidation of placed fill. Foundation work can be installed in advance of the 
superstructure to meet delivery or other scheduling constraints. This is particularly appropriate with 
foundation designs that are not affected by their remaining in place without the superstructure load in place.  
 

S.2.3 STANDARDIZATION 

The size and type of structural elements used in a building should be standardized. This may help decrease 
waste and will simplify erection procedures, reducing erection time and complexity. Whenever possible. 
Simplify detailed design and minimize the number of operations required to install components. Simple 
details are likely to bring about a better building.  
 

S.2.4 GREEN BUILDING PRODUCTS 

Use Green Building Products that comply with Canadian standards and resource materials endorsed by 
the Canadian Green Building Council. Green materials are products of environmentally-friendly, energy-
efficient and resource-efficient technology. 
 

S.3 FOUNDATIONS 

Historical climatic patterns are no longer reliable predictors for future climatic patterns. The ground 
temperature regime influences differential settlement, frost heaves and frost jacking. Mean annual ground 
temperatures are reflected directly by the mean annual air temperatures. Thus, the geotechnical report at 
each location should emphasize current climatic conditions. Refer to BNQ 2501:500 - Geotechnical site 
investigation for building foundations in permafrost zones.   
 
Permafrost soils often have high water content and, as a result, remain stable only when frozen. As noted 
in the National Building Code, foundation design for permafrost soils requires the services of "a person 
especially qualified in that field of work". Geotechnical investigations should be undertaken as soon as a 
site is identified, and well in advance of design.  
 
Foundation systems for most northern buildings are designed for typically light structural loads, recognizing 
the limits imposed by partially or permanently frozen soils. Refer to CSA Plus 4011.1:19 - Technical guide: 
Design and construction considerations for foundations in permafrost regions. 
 
Buildings are typically raised above grade to protect the permafrost from deterioration caused by building 
heat loss. Thermosyphons have also been installed in a number of northern buildings to maintain 
permafrost, while allowing buildings to be set on grade. Basements are practical only in locations where 
well-drained soil is free of permafrost, or where bedrock is near enough to the surface to be used for 
bearing.  
 

S.3.1 PILES 

Steel pipe piles have become one of the most common foundation systems used in the North. Considered 
one of the most stable and low maintenance systems, piles also allow the heated building envelope to be 
raised above frozen ground, which can decrease the build-up of drifting snow at the base of the building. 
Wherever possible, piles are socketed into bedrock, but in areas of permafrost, piles can be supported by 
the frozen soil. Developments in the use of "ad freeze" piles have included adding welded rings to increase 
bearing capacity. Saline permafrost found near the sea shoreline has different bearing characteristics than 
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freshwater permafrost and must be treated differently. Increased salinity decreases the strength of the 
permafrost and increases the deformation of foundations in permafrost. Saline permafrost is widely 
distributed beneath coastal communities in Nunavut. Scheduling of piling work has to take into 
consideration the availability of materials and equipment in the community, as well as seasonal soil 
conditions that might impede construction. It is best if piles are installed while soils are frozen and before 
early summer, so that the site will bear the traffic of equipment, bored holes will be less prone to sloughing, 
and foundations are ready for a construction start in the summer or fall (particularly when materials arrive 
by sealift in July or August).  
 
 

Recommendation Rationale 

S.3.1.1 Site Preparation 
 

Avoid cutting into existing slopes to accommodate 
building foundations where permafrost is present. 

Permafrost soils with high water content can melt 
and/or lose bearing capacity when the insulating top 
cover is removed. Very wet permafrost soils may even 
flow when they thaw. Any modification of the terrain 
must carefully address the effect it will have on the 
natural balance of the site. 

S.3.1.2 Piles Types 
 

1. Steel Pipe Piles 
 

Most commonly used and preferred pile system. 
Installed as recommended by Structural Engineers: 
driven to refusal; drilled and frozen in place with slurry 
or grout; or socketed to bedrock.  
 

2. Wood Piles 
 

Equipment and expertise are readily available, and 
experience has proven steel pipe piles perform 
satisfactorily in most cases.  

 

Non-existent in new construction.  

3. Concrete Piles  

Not recommended Concrete piles are seldom used because it is difficult 
to assure adequate concrete quality in most northern 
communities, and because of the problems related to 
casting concrete in frozen ground.  

S.3.1.3 Active Layer Bond Breakers 

 

Polyethylene sheets coated with heavy grease or heat 
shrink sleeve should be provided as a bond breaker 
on all surfaces of steel piles that reside in the active 
layer. This is true for all steel piles, whether adfreeze 
or pinned to bedrock. 
 

Seasonal freezing of the active layer, as deep as 3 
metres in some areas of the North, can subject piles 
to considerable uplift force as the active layer freezes. 
The dead load of a typical one or two storey building 
is not adequate to counteract uplift force, so bond 
breakers are usually used to keep the ice from 
adhering to and lifting the steel piles. Although bond 
breakers can initially reduce forces acting on piles by 
as much as 75%, the long-term performance of 
grease or poly wrap is not known.  
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Recommendation Rationale 

S.3.1.4 Piles Caps 

 

Adjustable pile caps are recommended for use 
wherever piles cannot be pinned to bedrock and in 
soils that expand dramatically during freezing and 
thawing such as silts, clays and fine sands.  

There is always a potential for pile movement 
because underground soil characteristics can 
change, or long- term creep of ad freeze piles can 
occur. Adjustable pile caps permit levelling of 
differential settlement.  

S.3.1.5 Grade Beams 

 

If used in conjunction with piles, water-resistant void 
form is required below grade beams to allow the 
ground to move without pushing the grade beam up.  

Void form creates a cushion between the soil and the 
underside of a grade beam. When frost expands the 
soil, the void form is compressed, absorbing forces 
that could otherwise lift the structure. Closed cell foam 
materials are recommended as they re-expand to 
maintain the void and do not readily absorb water.  

S.3.1.6 Multipoint Foundation Frames 

 

Multipoint foundation frames are structurally sound 
and an affordable alternative that has been 
successfully used in problematic regions, i.e., any 
terrain including unstable soil and permafrost. It 
provides solid solutions for areas that experience 
shifting and changing terrain. It is a support system 
for one- and two-storey buildings. 

 

S.3.1.7 Monitoring Performance 

 

As permitted by the owner, install equipment to 
measure, record, verify and report foundation 
settlement rates for research purposes to benefit the 
academic and design communities. 

Information gathered on the performance of pile and 
thermosyphon foundations is valuable to the design 
and academic communities. 

S.3.2 SHALLOW FOOTINGS 

Shallow footings are generally constructed on gravel pads or a layer of suitable sandy soil in the North. The 
pad must be designed with adequate thickness to protect the thermal equilibrium of the frozen ground and 
mitigate against the thawing of the underlying permafrost. In moisture or ice rich soils, thermosyphons are 
to be installed to maintain the frozen soil beneath the footing. Consideration should be given to constructing 
shallow foundations in the fall in order to allow the cold winter temperatures to freeze the disturbed subsoil 
area. Adequate diversion of surface runoff water away from the building is essential for long-term stability 
on this type of foundation. 
 

Recommendation Rationale 

S.3.2.1 Site Preparation 
 

1. Avoid cutting into existing slopes to 
accommodate building foundations where permafrost 
is present. 

Permafrost soils with high water content can melt 
and/or lose bearing capacity when the insulating top 
cover is removed. Very wet permafrost soils may even 
flow when they thaw. Any modification of the terrain 
must carefully address the effect it will have on the 
natural balance of the site.  
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Recommendation Rationale 

S.3.2.2 Granular Pads 
 

Where granular pads are installed as a part of a 
foundation system on a sloping site or a site 
susceptible to ponding or surface water accumulation, 
consider using an impermeable geosynthetic liner to 
divert surface water from the foundation. 

Surface water and freeze-thaw will consolidate and 
heave granular materials. The objective is to divert 
water around the pad, rather than allow it to seep 
under or through it, and potentially degrade 
permafrost or form ice lenses that may cause frost 
heaving.  

S.3.2.3 Footing (Preserved Wood Foundations) 
 

Generally, in Nunavut shallow foundations such as 
footings are pressure preservative treated wood pads 
installed on grade on gravel pads. Concrete is 
acceptable where quality of concrete can be assured; 
precast concrete is recommended. 

Wood can be easily shipped and assembled and can 
also be easily adjusted on site to line up with column 
grid lines. 
 
Wood preservation treatment must comply with CSA 
O80.15,"Pressure Treatment of Wood for Building 
Foundation Systems, Basements and Crawl Spaces 
by Pressure Processes". 

S.3.2.4 Adjustment 

 

Pressure preservative treated wood pads are used in 
combination with adjustable wedges (shims) or screw 
jacks. The wedges are also preserved wood. An 
allowance of 100 mm to 150 mm of vertical 
adjustment is recommended. A minimum clear height 
of 600 mm must be available for maintenance. 

Annual height adjustment should be anticipated, and 
adequate clearance is essential for workers who may 
be under the building for several hours at a time.  

S.3.2.5 Thermosyphon Foundation System 

(Thermosyphons) 

 

Wherever thermosyphons are installed as part of the 
foundation system.  

Refer to CSA S500:14 – Thermosyphon foundations 
for buildings in permafrost regions.   

The design, construction and monitoring of 
thermosyphon systems are not covered in the 
Canadian national codes and regulations. Empirical 
evidence indicates, however, that satisfactory 
performance is predicated on avoidance of such 
factors as: a) poor design/construction of the granular 
pads on which the thermosyphon evaporator pipes 
are founded, b) inadequate construction details, poor 
construction scheduling, and c) inadequate insulation 
design. 

• The cooling medium should be a material 
that, if leaked below the foundation, will not 
degrade the permafrost or cause other 
environmental long-term effects.  

The objective is to prevent accumulation of persisting 
chemicals in the sub base below a building where 
their presence may interfere with maintaining the 
permafrost.  

• The system should allow for loops to be 
isolated. 

The objective is to isolate failed thermosyphons from 
functioning units.  
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Recommendation Rationale 

• Radiators must be protected from damage by 
vehicles and be situated away from warm air 
exhaust vents. 

 

• Thermistors and temperature reading 
equipment should be permanently installed 
as part of the foundation system. 

The objective is to ensure that equipment is available 
to allow building operators to regularly monitor the 
operation of the thermosyphons as outlined in the 
"Maintenance Management System (MMS) Manual. "  

 

S.3.3 BURIED FOOTINGS 

Buried footings are typically used in conjunction with a granular pad in areas of permafrost. Because the 
footings are installed bearing on frozen soil, work must be scheduled so that it does not result in melting or 
softening of frozen materials beneath footings. In Nunavut the most common type is spread footings (posts 
and pads) generally constructed in shallow excavations in the granular pad. Posts and pad design for light 
structures typically include an air space between the main floor and gravel pad in areas of permafrost. 
Footing and pier/pilaster design for larger buildings should extend below the level of deepest thaw or freeze 
penetration. Provide for air circulation to avoid heat loss through the floor of the building. 
 

Recommendation Rationale 

S.3.3.1 Site Preparation 
 

Avoid cutting into existing slopes to accommodate 
building foundations where permafrost is present. 

Permafrost soils with high water content can melt 
and/or lose bearing capacity when the insulating top 
cover is removed. Very wet permafrost soils may even 
flow when they thaw. Any modification of the terrain 
must carefully address the effect it will have on the 
natural balance of the site.  

S.3.3.2 Granular Pads 
 

Refer to S3.2.2 and L4.1.1 "Built-up Granular Pads  

S.3.3.3 Active Layer Bond Breakers 
 

Polyethylene sheets coated with heavy grease should 
be provided as a bond breaker on all surfaces of piers 
that pass through the active layer. 

The objective is to minimize uplift forces on the pier 
that may be caused by seasonal freezing and 
expansion of the soil in the active layer.  

S.3.3.4 Footings 

 

Pressure preservative treated wood pads are rarely 
used as buried footings in Nunavut, but preferred, if 
applicable. Concrete is acceptable only where the 
quality of the concrete can be assured. 

Wood can be easily shipped and assembled and can 
also be easily adjusted on site to line up with column 
grid lines.  

S.3.3.5 Adjustment 

 

Where adjustable wedges or screw jacks are used in 
conjunction with a shallow buried spread footing, an 
allowance of 100 mm to 150 mm of vertical 

Annual height adjustment should be anticipated, and 
adequate clearance is essential for workers who may 
be under the building for several hours at a time.  
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Recommendation Rationale 

adjustment is recommended. A minimum clear height 
of 600 mm must be available for maintenance. 
 
 

S.3.3.6 Thermosyphon Foundation System 

 

Refer to Section S 3.2.5.  

S.3.4 STRUCTURAL SLABS 

Concrete slabs would seem an ideal choice for many buildings such as garages, fire halls or warehouses 
given that they act both as a foundation system and provide a durable, smooth floor surface. Problems 
caused by heat transferring from the building to underlying frozen soils must be overcome or the slab will 
fail in a time. Extreme care is required during the installation of the heat removal systems beneath the 
concrete: once the slab is in place, inspections and repairs become difficult.  
 

Recommendation Rationale 

S.3.4.1 Site Preparation 
 

Avoid cutting into existing slopes to accommodate 
building foundations where permafrost is present.  

Permafrost soils with high water content can melt 
and/or lose bearing capacity when the insulating top 
cover is removed. Very wet permafrost soils may even 
flow when they thaw. Any modification of the terrain 
must carefully address the effect it will have on the 
natural balance of the site.  

S.3.4.2 Ventilated Slabs 
 

1. Natural Ventilation  

Naturally ventilated slab foundations are not 
recommended.  

Ventilation can easily fail if ventilators are blocked by 
snow or fill with water. This will result in a detrimental 
heat transfer from the building to the underlying 
permafrost. 
 

2. Mechanical Ventilation  

Mechanically ventilated slab foundations are not 
preferred.  

Similar problems as for natural ventilation systems, 
with added risk of mechanical failures and increased 
maintenance requirements, and higher initial cost. 

S.3.4.3 Thermosyphon Foundation System 

 

Refer to Section S 3.2.5.   
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S.4 WOOD STRUCTURES 

Due to their versatility and general availability, conventional wood frame structures are appropriate for many 
northern conditions. Wood materials have a high strength-to-weight ratio, are more compact and less 
susceptible to damage in transit than some prefabricated assemblies. 

Timber frame structures: are undergoing a resurgence and may appear in the North in due course. The 
insulating skin is separated from the timber frame resulting in an efficient energy conserving structure. 
Using rigid foam panels, the timber frame can now be completely wrapped with a blanket of insulation 
without interrupting the insulation with the frame as in conventional wood frame construction. 

Structural Insulated Panels (SIP): are factory laminated sandwich panels with oriented strand board or 
plywood face materials and an expanded polystyrene (EPS) core. The panels are roof, wall and floor panels 
used as the structural frame and facing of a building when resisting transverse, racking and axial 
compressive loads. The panels are also used to field fabricate wall opening headers. SIP’s produce a tight, 
well-insulated shell that takes less labour to construct than an equivalent stick-framed building. 

S.4.1 FLOORS 

The structural requirements of floors in the North are no different than requirements elsewhere in the 
country, except that special attention must be paid to coordination of structure with the building envelope 
and mechanical systems: floor assemblies must often accommodate thick thermal insulation, plumbing runs 
and ventilation ducts.  
 

Recommendation Rationale 

S.4.1.1 Joists 
 

Consider using plywood web joists, tube web wood 
joists or light wood trusses in place of dimensional 
lumber greater than 210 mm depth.  

Engineered joists provide improved strength-to-
weight ratio, thereby reducing shipping costs, and are 
less prone to shrinkage than dimensional lumber. 
Engineered joists and trusses can also accommodate 
increased spans and may require fewer lines of 
foundation bearing.  

S.4.2 WALLS 

There are no design practices unique to northern environments when it comes to structural systems for 
walls. Although wind pressures can be very high, especially in the central and high arctic, they are similar 
to those experienced in other parts of Canada. The structure must be coordinated with the building envelope 
design to ensure adequate space is provided for insulation, and that elements such as sheathing, and 
blocking are located to benefit both structural and envelope design. Special attention must be paid to the 
structural support of air barriers, particularly at building corners where wind loading is greatest.  

S.4.3 ROOFS 

Structural systems for roofs of northern buildings require no unique design considerations that are not found 
in other parts of Canada. Wind pressures can be very high, especially in the central and high arctic. 
Transient loads from snow accumulation typically are lower in most parts of the North than in mountainous 
regions of Canada. The roof structure must be coordinated with building envelope design to ensure 
ventilation, air barrier and vapour barrier functions are satisfied, and particularly since high air humidity and 
moisture levels will cause rapid deterioration of wood structural members. When insulation systems are 
installed above the primary deck, fastening systems must be designed to resist the wind uplift forces acting 
upon the insulation and roof finish.  

S.4.3.1 Roof Slope – Refer to Section A 3.6. 
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S.5 STEEL STRUCTURES 

Steel is the material of choice for industrial, commercial and institutional (ICI) buildings in Nunavut. The 
building system utilizes rigid frames (common in metal building systems) or columns and beams (in 
conventional steel construction) as the primary structural elements. Metal Building Systems (also known as 
pre-engineered/prefabricated steel frame buildings) are common in the North. Some popular types of rigid 
primary frames are: tapered beam system; single-span rigid frame; multipin rigid frame and single span 
truss. The many different types and number of distributors have made prefabricated metal buildings 
competitive and an option worth considering for certain types of buildings. These include garages, fire halls, 
arenas and warehouses, which are all buildings with fairly simple spatial requirements, easily defined and 
require large open spaces. Conventional and custom steel structures may be appropriate for larger non-
combustible buildings. Structural sheet steel products such as roof deck, floor deck and cladding 
complement the structural steel primary frame of a building. These large-surface elements often perform 
both structural and non-structural functions, thereby enhancing the overall economy of the design. Before 
deciding to use a steel structure, the designer must be satisfied that equipment is available in the community 
to move and lift components into place, that shipping costs are reasonable in comparison to wood systems, 
and that local labour and businesses can provide resources. Bolted connections are preferable to extensive 
specialized field welding.  
 
Not well known in the North yet is Lightweight Steel Framing (LSF) from coated sheet steel products. Cold-
formed sheet steel is an easy to handle, economical, non-combustible, high quality alternative to more 
traditional framing materials. Lightweight Steel Framing offers a strong, accurate, dimensionally stable and 
durable framing system. LSF alone can provide all the necessary structural elements or it can be used in 
combination with other materials for greater building diversity and scope. Lightweight Steel Framing is an 
increasing popular choice in structures such as schools, assisted care residences and office buildings. 
 

S.5.1 FLOORS 

No special structural requirements. See recommendations of S4. Of interest as well, composite deck is 
made of fluted steel sheets supporting a concrete slab. The composite deck initially acts as a stay-in-place 
form for the concrete floor slab. After the concrete cures the composite steel deck and the concrete interlock 
creating a composite slab. This interlocking is achieved through a system of embossments rolled into the 
webs and flutes of the deck. 
 
A deep composite deck is a similar product to the regular composite deck but is up to 203 mm deep. This 
deeper section, combined with additional reinforcing steel and concrete, creates a floor system that can 
achieve spans over 9 m. The long spans provide additional flexibility and efficiencies in the structural 
framing system.  

S.5.2 WALLS 

No special structural requirements. See recommendations of S4. The wide variety of cladding profiles, paint 
systems and colours provides for complete architectural expression. Sheet steel can also be integrated 
with other building materials for added variety. Sheet steel wall assemblies are a durable and economical 
solution. The cavity can be sized to accommodate as much thermal insulation as required while maintaining 
the integrity of the building enclosure. 
 
Insulated metal panels are designed to creatively meet diverse wall applications because these wall panels 
are made up of controlled polyisocyanurate foam insulation sandwiched between prefinished sheet steel 
exterior and interior sheets. The combination of polyurethane foam and steel facings results in a light, 
attractive and easy-to-install structural panel with exceptional insulating characteristics. Panels are also 
available with mineral wool insulation that is suited to buildings that require fire-rated walls.  
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S.5.3 ROOFS 

No special structural requirements. See recommendations of S4. Fluted steel sheets are used in the 
construction of a roof as the supporting structural member on which the built-up roofing system is placed. 
Roof deck is most commonly used in a flat (horizontal) roofing configuration but can also be used for sloping 
roofs. The in-plane strength of the deck can also be utilized as a steel deck diaphragm to act as the 
horizontal bracing for the structure, often eliminating the need for discrete bracing.  

S.5.4 PERMANENT ROOF ANCHOR SYSTEM 

Design and install permanent roof anchor systems on all new buildings for compliance with both applicable 
CSA Standards and the Occupational Health and Safety Regulations of the Workers Safety and 
Compensation Commission of Nunavut. Upon completion of a new building, alterations/renovations or 
repairs to existing roofs, the Consultant/Contractor shall forward the roof anchor Installation Sign-off, the 
Roof Anchor Manual, and the Roof Anchor Plan to the Owner as part of the Building Maintenance Manual. 
 
Relevant Standards: 
 

• CSA Standard Z259.15, Anchorage Connectors (Under Development) 
• CSA Standard Z259.16-04 Design of Active Fall-protection Systems 
• CSA Standard CAN/CSA-Z271, Safety Code for Suspended Elevating Platforms 
• CSA Standard Z91-02, Health and Safety Code for Suspended Equipment Operations 
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S.6 CONCRETE 

The use of concrete is challenging in the Canadian North because granular materials, mixing equipment 
and testing facilities are not available in many communities. Unstable soil conditions and a limited 
construction season can also make using concrete problematic as a structural material. In communities 
where ready-mix concrete is available, or where very small quantities are required so as to make hand 
batching feasible, concrete may be considered for some structural elements. Typically, this is limited to 
foundation elements, which are covered in Section S3 above.  

S.6.1 FLOORS 

S.6.1.1 Slabs - Refer to S 3.4 "Structural Slabs" and S 5.1 "Floors" for composite floors. 

S.6.2 WALLS 

Concrete walls are not recommended for use except where no other assembly can be used to meet NBC 
requirements, or where it can be shown that concrete would be the most economical choice. Precast 
concrete panels as wall finish, concrete tilt-up construction and concrete masonry walls are recommended 
where geotechnical conditions result in suitable foundations and transportation costs are reasonable. 

S.6.3 ROOFS 

Concrete roofs are not recommended, except where no other assembly can be used to meet NBC 
requirements, or where it can be shown that concrete would be most economical choice.  
 
 

 
END OF SECTION 
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CHAPTER M - MECHANICAL 

INTRODUCTION 
 
People have come to expect a closely controlled, comfortable indoor environment and ample supplies of 
hot and cold running water in the buildings where they live and work. At the same time high energy costs 
have resulted in the need to make efficient use of energy. These two factors have led to the use of 
increasingly sophisticated mechanical systems, particularly with respect to heating and ventilation. 
However, in the Arctic, operation and maintenance of sophisticated mechanical systems can be difficult as 
qualified or experienced trades people are not always available in small communities, and response time 
can be slow if someone has to be brought in.  
 
For this reason, 'simple and reliable' mechanical systems are desired in all buildings. Of course, the 
demands made of a system limit just how simple it can be. There are no trouble-free systems. Guidelines 
and recommendations covered in this section include installations that have been found to be acceptable 
by CG&S to date, balancing the sometimes-conflicting demands for comfort, energy conservation, simplicity 
and reliability.  
 

M.1 CODES AND REGULATIONS 

National Building Code  
See G6 "Codes and Regulations"  

 
Other Related Documents  
 
Documents referenced by the NBC or this document include:  
 

• ASHRAE Handbooks and Standards  

• National Fire Code   

• National Plumbing Code  

• SMACNA (Sheet Metal and Air Conditioning National Association)  

• CGSB-41-GP-22 Process Equipment: reinforced polyester. Chemical resistant, custom-contact 
moulded  

• Nunavut Impact Review Board (NIRB)  

• Installation Code for Oil Burning Equipment CAN/CSA-B139-09 

• CAN/CSA-B149.1-05 for Natural Gas and Propane Installations  

• CAN/CSA-B214 Installation Code for Hydronic Heating Systems  

• Department of Health Building Standards for Potable Water and Sewage Holding Tanks  

• National Hydronic Design Standard  

• American Society of Plumbing Engineers -Data Book  

• ASHRAE 62 -2001 Ventilation for Acceptable Indoor Air Quality  

• National Fire Protection Association (NFPA) 
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M.2 OPERATION AND MAINTENANCE 

M.2.1 GENERAL 

 
See G1 "Local Resources" and G4 "Appropriate Technology'. 
 

M.2.2 ACCESS 

Along with the selection of equipment and systems, the design of mechanical systems must consider how 
location and access can affect the simplicity and reliability of mechanical systems. For example, the quality 
and frequency of servicing can be adversely affected if it must be carried out in cramped and uncomfortable 
spaces, especially when heavy winter clothing is worn. Ducts or equipment concealed in ceiling or floors 
should be located in such a way that servicing is possible with ease. Mechanical rooms and crawl spaces 
should be designed to provide adequate space for servicing or replacement of all equipment.  
 
In mechanical equipment spaces, adequate service access is required for the transport of equipment, 
material and tools in or out of the space. Vertical or ship ladders are not an acceptable means of access to 
any equipment room above the main floor. It is dangerous to climb a ladder while carrying tools or materials. 
A full staircase is to be provided, preferably one accessed from outside of the building so as to avoid the 
need to transport equipment through the building. 
 
For equipment (i.e., fans) suspended from the ceiling in any space, adequate servicing access is to be 
provided for maintenance and repairs. This may require the installation of a platform or portable lift (and the 
allowance for adequate storage space for the unit). Fall restraint equipment may also be required. 
 

M.2.3 MAINTENANCE PREVENTION 

Design facilities and select equipment requiring minimal maintenance and ease of service when necessary. 

M.2.4 PREDICTIVE MAINTENANCE 

Determine the life expectancy of facility and equipment components in order to replace them at the optimum 
time. (If the building is going to outlast its major components. let's have this clearly stated up front so 
everyone knows where they stand).  

M.2.5 SPARES 

Regional Maintainers should determine, in consultation with designers, what spares should be provided. 
Replacement equipment and parts are often difficult to transport to small remote communities. 
 
A minimum two-year supply of spare parts is to be supplied for specific equipment. Some codes mandate 
a minimum number of spare parts to be kept at all times on the premises (NFPA, for example, requires 
spare parts for fire dampers).  

M.2.6 STANDARDIZATION 

In the interest of maintenance, the equipment for any particular function should be of one manufacturer and 
compatible with the existing O&M parts inventory currently used in the Region or community. 
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M.2.7 OPERATION & MAINTENANCE MANUALS 

Manuals are to be prepared in accordance with good engineering practices. It is recommended to follow 
ASHRAE Guideline1.4-2014, Procedures for Preparing Facility Systems Manuals, when preparing the 
specifications for a given project. Documentation requirements should be integrated into the project 
specifications to guarantee that they are included in the contractor’s bids. 
 
Given the remoteness and limited accessibility at certain times of the year, O&M manuals are essential to 
support the maintenance staff in their efforts. Also, O&M manuals are the most important tool for training. 
A draft version of the O&M manuals should preferably be submitted for comments prior to training and 
updated versions should be submitted prior to Substantial Completion.  
 

M.3 IDENTIFICATION 

Operating and maintaining mechanical systems require an understanding of their systems components, 
including movement of fluids, air and mechanical parts. Nameplates, tags and arrows can all be used to 
assist quick identification. Consistent identification in all publicly owned buildings is required so that 
maintainers and operators can orient and familiarize themselves easily within any building in any community 
across Nunavut.  
 

M.3.1 PIPE PAINTING & IDENTIFICATION 

Refer to Community and Government Services Standard Colour and Identification Schedule (see 
Appendices). 
 

Recommendation Rationale 

M.3.1.1 Text 

 

Complete spellings of material names in English 
should be used.  

Not everyone will be familiar with abbreviations. 

M.3.1.2 Locations 

 

Locate pipe markers and direction arrows on piping 
systems where they are visible from the floor of the 
usual operating areas or readily accessible points:  

• Beside each valve  

• Where pipes penetrate walls, floor and 
ceilings.  

This is done for the sake of convenience. 

M.3.1.3 Extent of Colour 

 

Paint the piping its entire length in all mechanical 

rooms. Elsewhere, piping is to be identified by using 

bands of classification colour (either paint or tape) at 

selected points including:  

• Where pipes penetrate walls, floor and 

ceilings  

• Every 5 metres in concealed spaces  

This allows for convenient and consistent 
identification. 
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Recommendation Rationale 

M.3.1.4 Labels 

 

Labels are to be made from plastic coated cloth with 
protective over coating and wrap-around tape or of 
the plastic 'snap-on' type.  

Stick-on types are not to be used because they falloff 
after the adhesive dries.  

 

M.3.2 EQUIPMENT IDENTIFICATION 

Refer to Community and Government Services Standard Colour and Identification Schedule (see 
Appendices). 
 

Recommendation Rationale 

M.3.2.1 Equipment 

 

Use laminated plastic plates with a black face and 
white centre, minimum size 90 x 40 x 2.4 mm 
engraved with 12 mm high lettering for major 
equipment, 6 mm high for other equipment. All tags 
and identification labels are to be mechanically 
fastened to equipment by rivets, bolts or chains, not 
by adhesives. 

These requirements result in high legibility and 
permanence.  

 

M.3.3 VALVES AND CONTROLLER IDENTIFICATION 

Refer to Community and Government Services Standard Colour and Identification Schedule (see 
Appendices). 
 

Recommendation Rationale 

M.3.3.1 Valve Tags 

 

Metal or plastic tags with 12 mm stamped code 
lettering and numbers filled with black paint are to be 
used. 

These requirements result in high legibility and 
permanence.  

Ensure that all concealed valves, instrumentation and 
controllers are identified with Avery coloured adhesive 
dots (i.e., above ceilings). 

This provides a means of quickly identifying the 
precise location of these devices. 

M.3.3.2 Instrumentation and Controllers 

 

Use laminated plastic plates with a black face and 

white centre, minimum size 90 x 40 x 2.4 mm. 

engraved 6 mm high letters, mechanically fastened 

using pop rivets, screws or bolts (not adhesives).  

These requirements result in high legibility and 

permanence.  
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Recommendation Rationale 

M.3.3.3 Valve List 

 

A typewritten valve list corresponding to 'as-built' 
plans to be framed under clear acrylic sheet (such as 
plexiglass) and mounted securely on wall with four 
screws is to be provided. 

This provides maintainers with a permanent reference 
assisting maintainers to become familiar with an 
installation, and eases trouble-shooting. 

M.3.3.4 Flow Diagram 

 

A single-line flow diagram showing various elements 
of the system including major valves corresponding to 
'as-built' plans is to be provided. The diagram is to be 
framed under a clear acrylic sheet (such as 
plexiglass) and mounted securely on the wall with four 
screws. 

This provides maintenance staff with a permanent 
reference to assist them in becoming familiar with an 
installation and in easing troubleshooting. 

M.3.3.5 Motorized Damper Position Identification 

 

Use laminated plastic plate with black face and white 
centre, minimum 100 x 50 x 2.4 mm. Engrave with 
6 mm wide arrows indicating open and closed position 
of motorized dampers. Plate to be mounted adjacent 
to the damper and mounted securely on the ductwork 
or insulation. 

Provides maintenance staff with a permanent 
reference to assist them in becoming familiar with an 
installation and in easing troubleshooting. 
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M.4 PLUMBING AND DRAINAGE 

The selection of the type of plumbing system has a significant impact on mechanical construction costs and 
building life cycle costs.  

 
Some factors to consider are:  

 

• Does the community have a municipal system?  

• If it has a municipal system, whether to connect to it or not.  

• If a tanked system is selected, what is the size of the water tank and where in the building will it be 
located?  

• If the building has a fire sprinkler system, what is the size of the tank needed for fire suppression?  

• If a tanked sewage system is selected, what is the size of the sewage tank and where in the building 
or outside the building will it be located?  

 
These requirements generally apply to systems contained within the building. The documents "Water 
Supply and Waste Disposal Systems for Arctic Communities" 
(http://pubs.aina.ucalgary.ca/arctic/Arctic26-2-149.pdf)  
 
"Water and Sewer Service Connections in Permafrost Areas of the NWT", Wilson & Cheema, 1987 
(http://www.nrcresearchpress.com/doi/pdf/10.1139/l89-034)  
 
"Good Engineering Practice for Northern Water and Sewer Systems", December 2017 
(https://www.maca.gov.nt.ca/sites/maca/files/resources/goodengpractice.pdf) 
 
Should be referred to for a more complete discussion of municipal servicing requirements affecting building 
construction contracts. 

M.4.1 DOMESTIC WATER – PIPED SERVICE 

Less than 20% of all communities in Nunavut have piped service where water lines are either buried or 
carried in aboveground utilidors. Water treatment in all communities consists of the addition of chlorine 
and/or filtration and is the responsibility of the municipality. Even though Nunavut has abundant fresh water, 
capital and operating costs of delivering water are high, making conservation very important.  
 

Recommendation Rationale 

M.4.1.1 Municipal Connection 

 

Connection to a municipal system is preferred, when 
available.  

While usually more costly, especially when an access 
vault (AV) is required, connection to the municipal 
system has the following advantages:  
• Lower cost than water truck delivery  
• The building will not run out of water  

M.4.1.2 Water Meters 

 

Water meters are to be installed only in buildings 
that are connected to a municipal water system.  

Metering of water is required for buildings connected 
to a municipal water supply in order to monitor water 
consumption. Buildings supplied by a truck delivery 
system do not require water meters, as the truck 
meter meters the water and billings reflect 
consumption. 

http://pubs.aina.ucalgary.ca/arctic/Arctic26-2-149.pdf
http://www.nrcresearchpress.com/doi/pdf/10.1139/l89-034
https://www.maca.gov.nt.ca/sites/maca/files/resources/goodengpractice.pdf
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M.4.2 DOMESTIC WATER SUPPLY – TANKS 

Water delivery by truck for storage in holding tanks located within buildings is common in all communities 
in Nunavut. Deliveries are generally made once or twice a week following a regular schedule. Conservation 
is especially important where tanked water supplies are used. The space required to store adequate water 
for a building can be considerable. Coordinate with the structural designer for proper tank support.  
 

Recommendation Rationale 

M.4.2.1 Environmental Health Standards 

 

For water storage tanks issued June 1992, are to be 
followed. (Refer to Appendices.) 

Note: these standards were developed in 
consultation with Housing Corporation, CG&S, and 
the Office of the Fire Marshal. 

M.4.2.2 Potable Water Supplies 

 

1. Consumption Estimates  

In the case of additions to existing buildings, actual 
consumption during the preceding three years will 
form the basis for determining sufficiency of existing 
tank capacity. 

Actual water consumption may deviate significantly 
from the estimates used to determine the tank 
capacity for the existing facility and often is much 
lower than originally anticipated. The lower 
consumption is often due to changes in usage (of 
showers) and the substitution of low consumption 
fixtures during earlier renovations. The project brief 
should provide appropriate guidance.  

The following are the recommended minimum 
acceptable amounts to be used in calculating the 
estimated total daily consumption of potable water for 
new buildings:  

Consumption estimates for new buildings are 
normally based on program information or 
engineering standards; however, such information is 
not always available or appropriate for conditions in 
Nunavut.  

2. Residential Occupancies 
 

90 litres/resident/day except that 25 litres/staff/day is 
sufficient for non-resident staff. 

 

This is the CGS standard for residential occupancies.  

3. Non-residential Occupancies 
 

25 litres/person/day. This is based on a review of actual consumption 
figures for existing buildings. 

4. Supply 
 

A seven-day supply should be provided where total 
daily consumption is estimated at less than 600 litres 
(calculated on normal building operation). 

This would apply to residences with up to six residents 
or non-residential buildings with up to 24 occupants. 
The maximum tank size would be 4,200 litres (about 
1,000 gallons). Previous CGS direction was to size 
tanks for a minimum two-week supply; however, this 
was based on the need to provide adequate water for 
emergencies, which is not necessary for all facilities. 
Smaller tank sizes will help to ensure the tank will be 
replenished with fresh water at least once a week, and 
that capital and O&M costs will be minimized.  
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Recommendation Rationale 

A three-day supply should be provided in all buildings 
where total daily consumption is estimated at more 
than 600 litres (calculated on normal building 
operation). 

This would normally apply to residences with more 
than 6 residents or non-residential buildings with more 
than 24 occupants. Smaller tank sizes will help to 
ensure the tank will be replenished with fresh water at 
least once a week and minimize capital and O&M 
costs. 

M.4.2.3 Emergency Water Supplies 

 

Potable water storage capacity may be increased up 
to a maximum 10-day supply if:  

It is generally preferable to keep water supplies to a 
minimum in order to maintain a fresh water supply. 
Tanks are generally in a warm mechanical room or 
crawl space and water can stagnate in that time.  

A building is designated as a community reception or 
evacuation centre under the "Emergency Measure 
Act", or  

There are currently no regulations governing water 
supplies that must be provided in buildings 
designated as community reception or evacuation 
centres. The ten-day supply is suggested by CGS, as 
interruption to water delivery service could occur 
during severe winter storms. Typically, this would 
apply to schools (which are often considered as 
community evacuation or reception centres), but this 
could apply to other community buildings as well.  

 See notes in Appendices. 

A prolonged shortage of water would require the 
relocation of residents. 

Typically, this would apply to any long-term care or 
detention facilities, and student or staff residences.  

M.4.2.4 Fire Protection Sprinkler System Reserve 

 

See Section M5.2.   

Separate Tanks  

Potable water Supplies must be stored in dedicated 
tanks, separate from any water Supplies reserved for 
fire protection 

Complaints about the quality of potable water in 
schools where large reserves of water for fire 
protection have been combined in a single tank (or 
series of tanks) have been numerous.  Combining 
large water supplies in one tank also makes cleaning 
operations cumbersome and expensive.  Potable 
water storage tanks require frequent cleaning, while 
fire protection water supply tanks do not. 

M.4.2.5 Tank Construction 

 

All water storage tanks should be fibreglass or plastic 
and constructed to CGS8-41-GP-22 standards.  

The CGSB standard is a more suitable standard for 
water storage tanks, replacing the previous 
requirement for water storage tanks to meet AWWA 
C950.  The rated test pressures of the AWWA 
standard far exceed those required for an 
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Recommendation Rationale 

atmospheric tank, and construction to CGSB ensures 
better longitudinal strength of pipe tanks. 

To prevent over pressurization of the tank when the 
overfill pipes freeze, an interior vent line on water 
tanks is required. 

The CGSB standard does not state a working 
pressure.  Tank manufacturers have stated they 
cannot build straight walled tanks to meet high-
pressure requirements.  Pressure requirements of 
tanks should be limited to the head in the tank, plus a 
slight margin of safety.  Low profile tanks must meet 
CGSB standards. 

 Newer water trucks in the community are capable of 
delivering water at very high volumes and pressure.  
This should be a consideration in tank selection, 
arrangement and placement. 

Galvanized steel, aluminium and concrete are not 
permitted. 

The Canadian Plumbing Code does not approve 
galvanized steel, aluminium and concrete. 

M.4.2.6 Location of Domestic Water Tanks 

 

Potable water tanks must be located in a heated area 
where the temperature is kept between 5 and 15°C. 

This prevents tank contents from freezing or from 
becoming tepid. 

Avoid locating tanks in the same room as boilers or 
furnaces. 

If potable water supply is warm, it is objectionable to 
users and promotes bacteria and algae growth. 

Buried water storage tanks are not acceptable. They make access difficult for maintenance. 

Small Tanks (up to 4,200 litre capacity)   

1. Locating small tanks enclosed within occupied 
building areas (may include a basement) are 
preferred.  

The tank needs to be small enough to be located in 
an occupied building area where it is easily accessible 

2. Locating small tanks in a heated crawl space are 
acceptable. 

Where a heated crawl space is available, the space 
may serve as a service space. It is preferable if the 
tank's location in the crawl space takes advantage of 
any natural slope on the building site. The objective is 
to limit the raising of the main floor level to 
accommodate tanks and access clearance and 
reduce ramp and stair access requirements.  

3. Locating small tanks in a suspended tank room 
are acceptable but are to be avoided where 
possible. 

A suspended tank room is acceptable where the 
building footprint must be minimized and space 
cannot be made available within the occupied building 
area, and where a heated crawl space cannot be 
provided due to soil conditions. This generally results 
in the main floor level being raised considerably 
above grade and can result in the need for extensive 
ramp and stair construction.  
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Recommendation Rationale 

Large Tanks (over 4,200 litre capacity)  

1. Locating large tanks in a heated crawl space or 
basement is preferred. 

Tanks of this size take up considerable space and 
locating them beneath the main floor does not 
increase the building footprint. Although the main floor 
level may have to be raised to accommodate tanks 
and access clearance (resulting in additional costs for 
stairs and ramps), this is generally preferable to 
increasing the main floor area, building envelope size 
and structural capacity. 

2. Locating large tanks in a suspended tank room 
are acceptable. 

Where a heated crawl space or basement cannot be 
provided because of soil or site conditions, a 
suspended tank room is acceptable. This generally 
results in the main floor level being raised 
considerably above grade and can result in the need 
for an extensive ramp and stair construction. As much 
as possible, suspended tank rooms should be located 
to take advantage of any natural slopes of the building 
site.  

3. Locating large tanks in the occupied building area 
may be considered. 

The cost of providing the main floor area with 
adequate structural support and site limitations makes 
this alternative undesirable.  

Additional floor area must be considered but making 
the tanks more accessible for maintenance purposes 
can be considered added value. 

M.4.2.7 Fill and Vent Piping 

 

Fill and vent piping is to be Schedule 80 PVC within 
the building and change to copper pipe where it 
penetrates exterior walls or fire separations.  

Plastic pipe gets very brittle in cold outdoor 
temperatures and can easily crack or break. See NBC 
3.1.9.1 and 3.1.9.4 regarding penetrations of fire 
separations.  

The fill pipe is to be located so water delivery 
personnel do not have to pass a sewage pump-out 
connection when connecting the hose from vehicle to 
fill pipe.  

This reduces the risk of the water hose being dragged 
through spilled sewage at pump-out location. Fill and 
pump-out service points are to be determined based 
on the access route, with water fill point being the first 
accessible to arriving vehicles.  

Fill and vent piping to be graded back to tanks.  This is done so that water drains back to the tank, 
rather than spilling on the ground where it freezes and 
creates a hazard for water delivery personnel.  

Vent outlets are to be located on the side of water 
tanks or extended 100 mm into the top of the tank. 

Vent outlets may reduce the effective capacity of the 
tank; however, they are necessary to vent and protect 
the tank from damage.  

Provide dual venting for all water tanks: a 75 mm 
primary vent to the exterior of the building, and a 75 
mm secondary vent terminating at an interior drain 
(i.e. over janitor sink).  

Frozen condensation from the tank can block the 
exterior vent through the winter months and create the 
potential for the tank to rupture during filling.  
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Recommendation Rationale 

Vents terminating outside the building may be 
screened where dual venting is provided. Otherwise 
terminate with an elbow to comply with Environmental 
Health Standards.  

Environmental Health Standards suggest both means 
of preventing dust, birds and insects from entering 
tank, but it should be noted that a screen fine enough 
to exclude insects during summer months will freeze 
over in the winter, and the second vent is required for 
relief. 

M.4.2.8 Water Tank Level Alarms 

 

The domestic water tank must be provided with a 
high-level float-type switch wired to an exterior "Tank 
Full" light located adjacent to the fill point. A low-level 
float-type switch is also to be provided which turns off 
the domestic water pressure system when the water 
tank level is low. It is wired to an exterior "Tank Empty" 
light located adjacent to the fill point. 

This will guarantee that public buildings are supplied 
with fresh water when needed, thereby helping water 
distribution to be prioritized. This also protects the 
pump from burning out. 

M.4.3 DOMESTIC HOT WATER (HW) SUPPLY 

Hot water use can account for a significant portion of a building's energy costs. Systems must be selected 
based on initial capital costs as well as operating costs of the equipment. 

Recommendation Rationale 

M.4.3.1 Oil Fired Domestic Hot Water Heaters 

 

Install Indirect domestic water heaters where the 
building heating is provided by hydronic heating. This 
can be utilized in areas where the boilers are not shut 
down on a seasonal basis. 

This would reduce the requirement for an additional 
chimney and fuel oil piping to the extra appliance. As 
the heating boiler is being operated throughout the 
year, the domestic hot water can be produced at a 
minimal cost. 

Dedicated, oil-fired HW heaters should be used where 
fuel oil is used for the building heating system. 

This type of heater has the lowest operating cost 
where large quantities of domestic hot water are 
required, and where it can be tied into the same fuel 
supply used for the building heating system. They are 
typically installed in schools and recreation facilities 
with showers, and in residential facilities including 
student hostels, long-term care facilities and group 
homes.  

 
Fuel oil usually costs substantially less than 
electricity.  

See "Electric HW Heaters" Mechanical M 4.3.2  In some instances, a combination of oil-fired and 
electric HW heaters should be considered for the 
same facility. In all cases, electric use should be 
minimized considering that electricity is produced by 
oil-fired power plants. 

On-demand oil fired heating systems should be 
considered in applications where the demand for hot 
water is minimal. 

This minimizes fuel consumption. 
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Recommendation Rationale 

High efficiency burners only (80% or better) are to be 
used.  

This minimizes fuel consumption.  

Non-combustible block bases with 6 mm steel plates 
are to be used under all oil-fired HW heating 
equipment installed on combustible floors.  

Past experience has shown that even equipment 
approved for use on a combustible base has burned 
into the floor.  

The high limit control on fuel oil-fired domestic water 
heaters is to be the manual reset type. 

This provides safety protection shutdowns 

Refer to Section M 7.2.2 for chimney and vent 
requirements. 

 

M.4.3.2 Electric HW Heaters 

 

The use of Electric HW Heaters should be avoided 
when possible. 

These are typically selected for smaller buildings such 
as maintenance garages, fire halls, community offices 
and air terminal buildings with low HW use, in 
conjunction with forced air heating systems. The use 
of on-demand oil fired HW Heaters should be 
considered for these applications. (See 4.3.1 Oil-Fired 
Domestic Hot Water Heaters) 

Small under-the-counter, electric, domestic hot water 
heaters may be used alone or in addition to an oil- 
fired HW heater. Electric HW heaters should also be 
considered where a few fixtures must be located 
some distance from a central domestic HW source, 
and a recirculating system would otherwise be 
needed to maintain HW.  

The high cost of a recirculating system is not 
justifiable where the fixtures use is not high. Local 
heaters should be considered for complex or multi-
purpose buildings where hot water is required at 
remote areas of the buildings. Typically, this would 
include public washrooms where HW is only required 
for hand washing.  

M.4.3.3 Temperature 

 

See National Energy Code for Buildings, "Measures 
for Energy Conservation in New Buildings". 

 

1. When less than 50 percent of the total design 
flow of a service water heating system has a 
design discharge temperature higher than 
60°C, separate remote heaters or booster 
heaters shall be installed for those portions of 
the system with a design temperature higher 
than 60°C. 

This system allows primary domestic HW heaters to 
be set at lower temperatures to save energy. This is 
typical for buildings such as air terminal buildings, 
schools, offices, libraries and service buildings where 
large volumes of hot water are not required. This is a 
more cost-effective method of providing tempered 
water than having two separate domestic storage and 
distribution systems. 

2. Tempered water is required for showers, 
lavatories and classroom sinks in elementary 
schools and similar applications. The 
tempered water is to be provided by using a 
pressure balanced mixing valve located at the 
fixture and set at 42°C. 
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Recommendation Rationale 

M.4.3.4 Provision for Monitoring Performance 

 

1. Provide thermometers in domestic hot water 
supply. Thermostats and gauges provide information for the 

building maintainers to monitor the system's 
performance.  

2. Provide pressure gauge(s) at domestic hot 
water recirculation pumps. 

 

M.4.4 DOMESTIC WATER SYSTEM 

Domestic water pressure is provided either by a municipal system or by individual pressure pumps when 
buildings are equipped with holding tanks. Although freezing of water circulation lines was a common 
problem in older buildings, changes to standard design principles have decreased this risk. Increased 
insulation and air tightness of new buildings, concentration of plumbing fixtures locations, and keeping 
plumbing lines out of exterior walls are now accepted as common practice in cold climates.  
 

Recommendation Rationale 

M.4.4.1  

 

Insulation is not required on domestic cold-water 
piping systems where the domestic water is supplied 
from a storage tank in the building.  

Insulation is not required on cold water piping 
because water supplied from ambient temperature 
domestic water tanks will not be cold.  

Insulation is not required on small domestic hot water 
piping systems that do not have domestic hot water 
circulating pumps.  

Small domestic hot water systems that do not have 
circulating pumps (i.e., a demand system) realize little 
benefit from insulation. This reduces the installed 
cost.  

M.4.4.2  

 

Domestic hot water recirculating lines should be 
provided only where heat loss due to the distance of 
fixture from HW tank would cause users to waste 
more water than they need waiting for hot water, and 
where HW requirement at the fixture is estimated at 
more than 30 litres per day. 

These are typically required wherever showers, baths 
or laundry facilities are provided, and hot water use is 
high. The cost and complexity of recirculating systems 
is generally not warranted in the case of small 
buildings where only a minimal amount of hot water is 
used.  

When required, recirculating lines are to be controlled 
by a time clock and kept off during unoccupied hours. 
Pump is to be smallest kW possible.  

This reduces energy requirements. 

Extend the circulating line directly to the fixture or 
group of fixtures to ensure hot water is readily 
available. 

Running circulating lines down corridors still requires 
wasting water before hot water is available at the 
fixture(s). Also, this will reduce the length of “dead 
legs”, thus reducing the risk of Legionella developing 
in tempered water.  
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M.4.4.3 Drain Valves 

 

All water pipes must be pitched and drain valves must 
be provided at all low points. 

The Canadian Plumbing Code allows pipes to be 
blown out with air or drained by valves at low points. 
CGS prefers drains as this simplifies operation for 
maintainers. 

M.4.4.4 Location 

 

Avoid locating water piping in the exterior walls.  This reduces the potential for pipes to freeze.  

Domestic water piping is to be installed only in the 
heated portion of the building.  

Domestic hot and cold water lines installed in 

utilidettes are difficult to heat trace and tend to freeze. 

M.4.4.5 Tees 

 

Use factory tees only. Do not use a T-drill.  Factory tees can be repaired without replacing the 
tee. Repairs to T -drill require special equipment that 
may not be available to maintainers. 

M.4.4.6 Access 

 

Easy access must be provided to all valves and 
faucets.  

This allows maintainers to respond to any problems 
or to repair equipment. 

M.4.4.7 Domestic Water Pressure Pump 

 

Domestic Water Pressure Pump. 

Pump to be typically selected to operate at 140-280 
KPa.  

Higher-pressure 210-350 KPa pumps are not needed 
in most small buildings.  

Typically use shallow well jet pump.  These pumps are readily available. 

Isolating valves are to be provided for each pump. These valves will facilitate maintenance on pumps 
and eliminate the requirement for draining large 
portions of the network. 

M.4.4.8 Domestic Water Pressure Tank 

 

Bladder type pressure tanks are preferred. Non-bladder type tanks tend to become water logged, 
making the system ineffective. 

M.4.4.9 Provision for Monitoring Performance 

 

The standard pump-mounted pressure gauge on the 
discharge is acceptable in most instances. 

Provides indication of system operation parameters to 
the operator.  
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M.4.5 SANITARY WASTE AND VENTING 

The combination of the extremely cold climate and the need to use low volume fixtures in most public sector 
buildings can cause drainage problems. The goal is for the design to keep the drainage system operational 
with minimal use of supplementary heating such as heat traces, and to also ensure easy access to clean-
outs, so that when problems occur (generally blockages), they can be quickly corrected.  
 

Recommendation Rationale 

M.4.5.1 Grade 

 

All waste lines 75 mm and smaller must be graded a 
minimum of 2 %.  

Although this is the minimum allowed by the NBC 
within a building, actual grades achieved in 
construction have commonly been inadequate in this 
respect.  

M.4.5.2 Location of Drain Lines 

 

Do not locate drainage lines in exterior walls. This requirement reduces the potential for freezing of 
drain lines.  

M.4.5.3 Trap Seal Primers 

 

If a floor drain is provided for occasional use, a trap 
seal primer is required. 

Traps dry out and allow odours into the building. 
Typically, this occurs in floor drains of mechanical 
rooms and change rooms. 

M.4.5.4 Clean-outs 

 

Clean-outs are required at all changes in direction 
greater than 45° on sanitary waste lines.  

Note: This exceeds requirements of the Canadian 
Plumbing Code but is considered necessary because 
there have been so many cases of blocked drains in 
public buildings. 

M.4.5.5 Roof Vents 

 

A freeze protection device with heat provided from the 
building hydronic heating system or with an approved 
electrical heat trace device suitable for the material 
being heated and which is certified to the proper CE 
Code Part II (CSA C22.2) standard and which is 
supplied with electricity, as required by the CE Code, 
from a GFI protected circuit, is required. 

These types of vents will not block with ice.  This 
eliminates the need to access the roof and inspect 
vents on a scheduled basis.  

M.4.5.6 Special Traps and Piping 

 

1. Plaster Traps  

Plaster traps should be installed on sinks used for any 
biology, horticulture or art activities.  

Required because of potential for blockage by 
materials going into the sink. Typical locations include 
schools, colleges, adult education facilities, group 
homes; health care centres, workshops, young 
offender facilities and hospitals.  
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2. Grease Interceptors  

Interceptors must be installed wherever deep-frying 
equipment may be used.  

Typically required wherever commercial kitchen 
equipment is installed, such as in correctional facilities 
and hospitals, and in community kitchens located in 
community halls and gyms.  

3. Acid Dilution Traps and Piping  

Acid dilution traps and tanks must be installed 
wherever acids are used, and they must be 
independently vented.  

Acid dilution tanks are typically required in photo 
developing facilities and science rooms that may be 
included in schools or health centres.  

All piping and fittings used in these applications must 
be resistant rated for the application, such as acid 
resistant and fuse sealed.  

The use of proper piping and fittings will extend the 
service life of the system.  

M.4.5.7 Lift Stations and Pumps 

 

To the extent possible, the use of sewage lift stations 
and sumps should be avoided. However, where 
provision of such is unavoidable, they should be 
designed as follows: 

 

The systems are maintenance intensive and there is 
a risk that if the station fails, flooding will result. 

1. Lift Stations  

Lift stations are to be provided with duplex pumps, a 
full-access manhole with lift-out rail assembly, and 
four float switches for the following alarms: 

• Pump 1 off 

• Pump 1 on 

• Pump 2 on 

• High level alarm 

 

The high-level alarm is to be an audible and visual 
alarm. 

 

 

2. Sumps  

Sumps are to be provided with: 

• A sump pump piped to drain the sump, with a 
check valve on the riser to prevent backflow 
into sump. 

• A fill-access manhole. 

• A float switch wired to provide an audible 
alarm and visual alarm in the event of pump 
failure. 
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M.4.6 SEWAGE DISPOSAL – PIPED SERVICES 

Less than 20% of all communities in Nunavut have piped sewer systems (either buried or in above- ground 
utilidors). Where they are in place, the owner is responsible for all costs associated with connecting a new 
building to existing mains. Work required generally extends beyond the property line and is completed as 
part of the general construction contract.  

 
In every community with piped services, there are usually some areas still served by truck. Consultation 
with the municipality is essential to determine the capability and capacity of existing services, and to 
become aware of any planned changes or improvements to the system that may affect the project.  
 

Recommendation Rationale 

Refer to the "Water Supply and Waste Disposal 

Systems for Arctic Communities"(http://pubs. 

aina.ucalgary.ca/arctic/Arctic26-2-149.pdf) 

Complete description and standard details are 
included in these manuals.  

"Water and Sewer Service Connections in 
Permafrost Areas of the NWT", Wilson & Cheema, 
1987 (http://www.nrcresearchpress.com/ 
doi/pdf/10.1139/l89-034). 

 

"Good Engineering Practice for Northern Water and 
Sewer Systems", 2017 
(https://www.maca.gov.nt.ca/sites/maca/files/resourc
es/goodengpractice.pdf). 

 

 

M.4.7 SEWAGE DISPOSAL – HOLDING TANKS 

Where piped services are not available, soil conditions make septic fields a viable option in very few 
locations in Nunavut. The majority of public sector buildings rely on holding tanks serviced by pump-out 
trucks operated by the municipality. Frequency of pump-out service varies with communities and may be 
dependent on equipment available. Tanks can be located either in an enclosed crawl space within the 
building, or sometimes buried outside the building. This system is dependent on regular servicing to function 
properly; sewage must be emptied as often as water is delivered. Coordinate with the structural designer 
for proper tank support.  
 

Recommendation Rationale 

M.4.7.1 Health Standard 

 

Refer to Environmental Health "Building Standards -
Sewage Holding Tanks" June, 1992 and included in 
the Appendices.  

 

M.4.7.2 Capacity 

 

Sewage holding tanks are to be sized relative to the 
capacity of the domestic potable water supply only 
(i.e., excluding reserve for fire protection), as follows:  

• Large/complex buildings: equal 

• Small/simple buildings: 1.5 times  

This is a clarification of Environmental Health 
Standards, which could be interpreted to include fire 
and emergency reserves. It also clarifies and modifies 
the previous interpretation of the 1.5 times capacity 
requirement, which was intended to apply to small 
buildings only, and not to buildings with large tanks, 
such as schools or complex occupancies. 

http://pubs.aina.ucalgary.ca/arctic/Arctic26-2-149.pdf
http://pubs.aina.ucalgary.ca/arctic/Arctic26-2-149.pdf
http://www.nrcresearchpress.com/doi/pdf/10.1139/l89-034
http://www.nrcresearchpress.com/doi/pdf/10.1139/l89-034
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.maca.gov.nt.ca%2Fsites%2Fmaca%2Ffiles%2Fresources%2Fgoodengpractice.pdf&data=02%7C01%7CNPisco%40GOV.NU.CA%7C5e69c537921c4a342c7008d79acbe37a%7C72ebbe777a8049bd8767a19d08ab746c%7C0%7C0%7C637148072789041722&sdata=y2l0Phv3lOaCduSKk9CscNyMW3NbMsvWPBW4pJcID%2FQ%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.maca.gov.nt.ca%2Fsites%2Fmaca%2Ffiles%2Fresources%2Fgoodengpractice.pdf&data=02%7C01%7CNPisco%40GOV.NU.CA%7C5e69c537921c4a342c7008d79acbe37a%7C72ebbe777a8049bd8767a19d08ab746c%7C0%7C0%7C637148072789041722&sdata=y2l0Phv3lOaCduSKk9CscNyMW3NbMsvWPBW4pJcID%2FQ%3D&reserved=0


January 2020 Good Building Practices Guideline Third Edition 

 Chapter M – Mechanical Page 18 

Recommendation Rationale 

M.4.7.3 Full Indicator 

 

The sewage tank must be provided with a high-level 
float type switch, wired to an exterior "Tank Full" light 
located adjacent to the emptying point, to turn off the 
domestic water pressure system when the sewage 
tank is filled to capacity.  

This specifies the type of device referred to in 
Environmental Health Standards. 

M.4.7.4 Construction 

 

All sewage-holding tanks are recommended to be 
either fibreglass, polyethylene or CPVC. 

This specifies the type of device referred to in 
Environmental Health Standards. 

M.4.7.5 Removal of Solid Matter 

 

Environmental Health Standards state that, "Sewage 
holding tanks shall be designed and constructed to 
allow the complete removal of solid matter that can be 
expected to settle in any part of the holding tank".  

A clarification provided by Environmental Health 
notes that this was intended to mean removal by 
sewage pump-out vehicles. They are concerned over 
reports that sewage tanks have, on occasion, been 
cleaned out manually, and will be looking to see that 
tanks are designed to allow sludge to be effectively 
removed by the vacuum truck - whether by sloping the 
tanks or by having extra access points. 

M.4.7.6 Location of Sewage Holding Tanks 

 

To prevent tank contents from freezing, tanks must be 
located in a heated area, or be double walled, 
insulated and heat traced. The following preferences 
should serve as a guide: 

  

See Figures 4-4 and 4-5.  

1. Tanks buried outside the building are acceptable 
wherever the soil conditions and water table 
permit.  

This installation allows sewage tanks to be located 
close to roads for servicing and does not require 
additional building space.  When installed in this 
manner, tanks and connections should be placed 
away from all doors, windows and fresh air intakes.  

2. Tanks enclosed within the building (including 
enclosed crawl spaces) are acceptable where 
gravity flow is provided. The use of lift stations 
and/or grinder pumps is not generally acceptable.   
Areas intended for tank storage require a 
containment under and around holding tanks to 
prevent damage to insulation and sheating in the 
event of a spill. 

This is typical of most public sector buildings in areas 
of permafrost. Lift stations and grinder pumps 
increase maintenance problems and costs.  

3. Tanks located in unheated crawl spaces are not 
acceptable. 

Heat trace would be required to prevent contents from 
freezing and would result in high electrical operating 
costs.  
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4. Tanks located on grade or partially buried are 
acceptable. These tanks must be double walled. 
Insulated and heat traced. 

The placement of the tank on grade is usually less 
costly overall than locating the tank in a tank space. 
When installed in this manner, tanks and connections 
should be placed away from all doors, windows and 
fresh air intakes.  

Where a boiler exists, the tank should be heat traced 
with the heating glycol system.  

Heating provided by the boiler is less costly than 
electricity, despite the higher construction cost.  

Tanks located on grade or partially buried must be 
prevented from lifting during periods of high ground 
water conditions.  

Movements of over 100 mm due to frost heaving are 
not uncommon.  

Provide flexible piping to the tank to allow for 
differential movement between the tank and the 
building.  

If problems occur, repair of a tank under the building 
is very expensive.  

Tanks may be positioned under buildings. Any take installed under a building must be fully 
accessible to allow for potential removal and 
replacement. 

M.4.7.7 Pump-out Vent Piping 

 

The sewage tank pump-out suction line is to be 
graded back to the sewage holding tank and securely 
anchored to the building.  

This prevents sewage spills on the ground around the 
pump out.  

Sewage tank pump-out suction line is to be located 
away from all doors, windows and fresh air intakes. 

This will prevent sewage odours and truck exhaust 
from entering the building during sewage tank pump-
out. 

 
Pump-out piping is to be:  

• Black iron piping outside the building and 
extending 2 metres into the building 

Plastic pipe is not to be used outside, as it is subject 
to cracking or breaking at very cold temperatures. 

The length of black iron pipe into the building could be 
heat traced with the heating glycol system if deemed 
necessary, depending on building type or 
environmental conditions of the site. 

• Schedule 80 PVC within the building (with 
the exception of the first 2 metres)  

 

• Insulated within 2 metres of the building   

• Securely anchored to the building   

• Heat tracing (optional)  

Cap and chain are to be installed on the pump-out 
Suction line quick connect fitting.  

This is in addition to the requirements noted in 
Environmental Health Standards.  

A secondary vacuum relief vent is required on all 
sewage holding tanks. A spring loaded check valve 
set to 14 KPa must be used. 

In the event the tank vent is blocked. The check valve 
provides a relief to prevent the tank from collapsing 
while it is being pumped out. 

M.4.7.8 Utilidette Piping 

 

All utilidette piping should be PVC. Heat tracing Should be provided hydronically. 
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M.4.8 FIXTURES AND BRASS 

Fixtures are generally required to be low consumption type to conserve water used and waste water 
produced. This requirement is most important for buildings with water and sewage holding tanks.  
 

Recommendation Rationale 

M.4.8.1 Colour 

 

All vitreous china or fibreglass plumbing fixtures are 
to be white. Coloured fixtures should only be 
considered under special circumstances. 

General appearance and to make matching simple if 
replacement is necessary. 

M.4.8.2 Fittings and Trim 

 

Triple chromium-plated, exposed fitting and trim to be 
used  

Quality and durability are required for public use 
buildings.  

1. Infrared Sensing Plumbing Trim 
 

This is acceptable where the higher cost can be 
justified. The trim must be wired to the building power 
source. 

Infrared sensing trim has been tried in several 
installations and works satisfactorily. The benefits are 
a cleaner public washroom, less odours, and lower 
water usage. Battery-powered sensors should not be 
used. 

2. Spring-Loaded Faucets 
 

Spring-Loaded faucets are not acceptable. Spring-Loaded faucets discourage users from using 
them. 

M.4.8.3 Sinks 

 

Stainless steel sinks are preferred.  Stainless steel sinks are required, because enamel 
finishes would be subject to damage in typical 
kitchens, health centres, correctional facilities and 
schools.  

P-traps for copper piping are to be cast brass. ABS or 
PVC traps are to match the installed drainage piping.  

Lighter gauge traps require frequent replacement.  

All faucets should have flow restrictors to ensure low 
water use.  

This reduces water consumption and waste. 



January 2020 Good Building Practices Guideline Third Edition 

 Chapter M – Mechanical Page 21 

Recommendation Rationale 

M.4.8.4 Hand Basins 

 

Stainless steel basins are preferred for all high use 
public facilities.  

Stainless steel basins are typically required in 
schools, community recreation facilities, air terminal 
buildings, and in all corrections facilities. Fixtures 
must be durable enough to withstand the level of 
abuse they are often subject to in these types of 
buildings. Basins in schools and community 
recreation facilities are frequently damaged.  

Vitreous china or stainless steel basins are 
acceptable in all non- public use facilities.  

Non-public use facilities are less prone to vandalism.  

Enamel on steel and plastic or fibreglass basins are 
not acceptable.  

These components have an inadequate service life in 
public buildings. 

All faucets and showerheads are to have flow 
restrictors to ensure low water use. 

This reduces water consumption and waste. 

M.4.8.5 Toilets and Urinals 

 

All toilet fixtures should be low water use type (6 litres 
or less). All urinals are to be low water use type.  

The objective is to reduce water use. Dual-flush 
fixtures are now widely available and are acceptable 
for many applications.  

Vitreous china toilet fixtures are preferred. Fibreglass 
or plastic models are acceptable only in very low-use 
facilities. 

Fibreglass and plastic models are not durable enough 
for most public use buildings, although they may be 
acceptable for installation in facilities normally 
occupied by fewer than 6 people.  

Use of propane-fired incinerating toilets is not 
acceptable.  

Propane supply is generally difficult, and installation 
and maintenance costs are high.  

The toilet seats in schools and community recreation 
facilities should be extra heavy, open front, seat ring 
type only.  

Toilet seats in arenas and schools have been high 
vandalism targets.  

M.4.8.6 Drinking Fountains 

 

Drinking fountains must be self-contained refrigerated 
type. Remote refrigeration units are not acceptable.  

Water is wasted when people run the water to empty 
warmed water from lines. Self-contained units are 
easier to access for maintenance and repairs.  

M.4.8.7 Hose Bibs 

 

Hose bibs must be keyed. Non-freeze. Self-draining 
type. 18 mm complete with stop and drain valves, 
backflow preventer, inside building.  

They are simple to drain in preparation for winter.  
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M.4.8.8 Shock Absorbers 

 

Manufactured water hammer arresters, c/w isolating 
valves, are required at all groups of fixtures.  

Shock absorbers reduce water hammer and damage 
to fixtures and piping.  

 
 
Figure M.4 - 1 – Typical Water Tank 
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Figure M.4 - 2– Water Tank in Crawlspace 

 

 

 

Figure M.4 - 3– Tube Tank in Crawlspace 
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Figure M.4 - 4– Sewage Tank in Heated Space 

 

 

 
Figure M.4 - 5– Sewage Tank Outside 
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M.5 FIRE PROTECTION 

Firefighting in most Nunavut communities can be challenging, and many obstacles can limit the success of 
any firefighting operation. Fire is devastating in itself but a fire in a small remote community will displace 
residents and businesses for an extended period of time. The basic principles in this section are designed 
to ensure occupants and property are protected, or at least to limit the devastating effects of fire. 
 

Recommendation Rationale 

M.5.1.1 Room Temperature Operation 

 

ULC approved, rechargeable fire extinguishers are 
acceptable for use in all facilities that are occupied on 
a daily basis, are not subject to sudden temperature 
drops, are always maintainable at ambient 
temperature above freezing, and are equipped with 
low temperature alarms. Extinguishers are to be ABC 
rated. 

Please note CGS previously required that all buildings 
be equipped with extinguishers rated for service to -
40°C. High insulation levels and air tight construction 
have greatly reduced the risk of indoor temperatures, 
in any regularly occupied building, reaching extreme 
freezing temperatures. ABC rated extinguishers 
require less maintenance than other types allowed by 
code, such as pressure water types.  

Kitchen fire extinguishers are to be type K to protect 
cooking operations. Kitchens shall also be protected 
with standard ABC rated extinguishers for other 
hazards in the kitchen where the type K extinguisher 
cannot provide protection (i.e. toaster). 

Type K is to supplement kitchen exhaust hood fire 
suppression systems. 

M.5.1.2 Low Temperature Operation 

 

Wherever there is a potential for the temperature 
where the fire extinguisher is kept to fall below 
freezing, extinguishers must be multiple purpose dry 
chemical extinguishers rated for -40°C.  

Typical applications are maintenance garages, fire 
halls, warehouses or any other facility that may not be 
occupied daily; where opening of large garage doors 
can cause temperatures to drop quickly; or anywhere 
extinguishers are intended for outdoor use. 

 

M.5.2 FIRE PROTECTION SYSTEMS 

Fire sprinkler systems are automatic fire protection systems designed to control fires and keep a fire within 
the area of origin until firefighters arrive and suppress the fire. Sprinkler systems have been installed in 
many new public sector buildings since 1985, either as required by code or regulation, at the request of 
the Fire Marshal, or at the request of the GN funding department. 
 

Recommendation Rationale 

M.5.2.1 General Requirements 

 

Fire sprinkler design shop drawings and hydraulic 
calculations must be submitted and reviewed by the 
Office of the Fire Marshal prior to installation, with as-
built drawings and calculations signed by a 
professional engineer.  

The Nunavut Fire Marshal is the authority having 
jurisdiction.  
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Fire sprinkler systems shall be designed and installed 
in accordance with NBC and NFPA 13. Fire sprinkler 
systems are permitted to be designed and installed in 
accordance with NFPA 13D and NFPA 13R if the 
building meets the application requirements found in 
these standards. 

 

Schools shall be classified as light hazard 
occupancies. The following rooms/areas in schools 
shall be classified as Ordinary Hazard Group I: 
science labs, equipment rooms, service rooms, trade 
teaching labs, workshops, and engine repair labs. 

 

Dry systems are generally unacceptable for GN 
facilities.  

If not serviced regularly, valve seats can stick, and the 
system may malfunction.  

 
As an alternative:  

 1. Antifreeze sprinkler system: this system can 
be expensive for large systems and is limited 
with the concentration of glycerine or 
propylene glycol, which limits the minimum 
temperature of the protected area. 

 2. Wet sprinkler system: where the piping is 
installed in a temperate enclosed area and 
dry type sprinkler head is used. Dry sprinkler 
heads shall be tested or replaced every 10 
years. 

 3. The dry sprinkler system is the most 
economical solution for large areas to be 
protected and for room temperature 
below -27°C. 

All crawl spaces shall be protected with fire sprinklers. 
Crawl spaces, unless used for storage or other 
occupancy type, shall be classified as light hazard. 
Independent of sprinkler protection, crawl spaces 
shall be fire stopped in accordance with NBC 
requirements. 

 

All concealed spaces shall be sprinklered. 
 

M.5.2.2 Sprinkler Heads 

 

Quick response heads rated to 74°C are required. 
Except as noted below.  

By responding quickly, the hazard can be quickly 
extinguished, and the quantity of water reserved for 
fire protection can be reduced.  

High temperature heads rated at no less than 1OO°C 
are required in mechanical equipment rooms, such as 
generator and boiler rooms.  

Temperatures can often be excessive in these areas, 
which could lead to premature activation of the 
sprinkler head. 

Dry pendant heads are required in entrance foyers 
and vestibules.  

There is a greater potential for freezing in 
entranceways where doors are opening to the 
outside. Dry heads must be tested or replaced every 
10 years. 
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A glycol loop is required wherever sprinkler piping is 
installed in crawl spaces close to outdoor air vents, 
louvers or intakes.  

Pipes in these locations are subject to freezing.  

New sprinkler systems containing antifreeze require 
that only factory premixed antifreeze solutions be 
used. The maximum allowable concentration of 
glycerine is 48% by volume, which limits the room 
temperature to a minimum of -27°C for these systems. 
The maximum allowable concentration of propylene 
glycol is 38% by volume, which limits the room 
temperature to a minimum of -20°C for these systems.  

 For existing buildings, following NFPA25, existing 
antifreeze systems shall be tested every year and if 
the concentration of glycerine exceeds 50%, and 
propylene glycol exceeds 40%, the system shall be 
drained completely and replaced with an acceptable 
solution. 

M.5.2.3 Piped Water Service Systems 

 

Systems supplied from piped water service systems 
shall have incoming water main sized to provide flow 
rate required for occupancy of building calculated as 
required by relevant NFPA document. The incoming 
main shall be common for sprinkler water and 
domestic water but will be sized to provide the greater 
flow requirement for either system. 

When a single main less than 6 inches in diameter 
serves both domestic and fire systems, the domestic 
demand should be added to the hydraulic calculations 
for the fire system at the point of connection unless 
provisions have been made to isolate the domestic 
demand. 

A ULC-approved backflow prevention assembly shall 
be provided on the sprinkler side of the system to 
prevent backflow into domestic water system.  

Required by the National Plumbing Code. 

An excess pressure pump and a retarding chamber or 
flow switches with a built-in time delay are to be 
provided as methods of preventing false alarms 
during water surges, etc. 

Water pressure in municipal and pumped mains 
systems are known to fluctuate considerably. 

M.5.2.4 Pumps and Controllers 

 

Fire pumps and controllers must be ULC listed. This 
is to conform to the requirements of NFPA 20. 

 

All fire pump systems shall be designed such that 
access to and usage of regularly required testing 
features shall be easy and not require any provision 
of additional equipment. 

Code-required system testing should be performed so 
there is minimal extra work for the maintainer. As an 
example, drainage tests should be able to run without 
the need to run a hose connection to the exterior of 
the building. 



January 2020 Good Building Practices Guideline Third Edition 

 Chapter M – Mechanical Page 28 

Recommendation Rationale 

M.5.2.5 Water Reserve – Tanked Water Supply 

 

Coordinate with the structural designer for proper tank 
support.  

 

Wherever an automatic sprinkler system is installed, 
water supply calculations must be approved by the 
Fire Marshal, but can generally be based on the 
following:  

 

1. Buildings where NFPA 13D applies will 
require a capacity calculated by multiplying 
the required flow rate by the required duration 
of flow as laid out in NFPA13D. 

This will apply to one- and two-family dwellings only. 

2. Buildings where NFPA 13R applies will 
require a capacity calculated by multiplying 
the required flow rate by the required duration 
of flow as laid out in NFPA13R. 

This will apply to one- and two-family dwellings and 
manufactured homes. 

3. Buildings where NFPA 13 applies will require 
a capacity calculated by multiplying the 
required flow rate by the required duration of 
flow laid out in NFPA 13 dependant on the 
occupancy classification of the building 
(except schools, wherein certain areas are to 
be designed to Ordinary Hazard Occupancy 
Group. 

Typically, this will apply to small gymnasiums, 
community offices containing council chambers, 
courthouses, visitor centres, group homes and 
libraries where sprinkler systems are installed.  

 
This will apply to all public buildings which require 
sprinkler protection as laid out in NBC part 3 latest 
edition, excluding those noted previously. 

 
The Nunavut Fire Marshal has the authority to require 
a building to be sprinklered. 

 
Designers are advised to confirm sprinkler 
requirements with the Office of the Fire Marshal for 
ALL building designs. 

Tankage to be provided with means of drainage and 
access to the tank for periodic cleaning. 

This is a code requirement. 

Firewater storage tanks are to be provided with a fire 
water low level alarm float switch wired to a trouble 
signal at the fire alarm panel to indicate if water level 
in the firewater tank has fallen to less than required. 

Water evaporation reduces the water volume 
available to fight a fire. 

M.5.2.6 Carbon Dioxide 

 

(Co2) Use is limited as to where it is required for 
commercial range hoods, unless approval is given to 
use where special electronic equipment is installed.  

It is difficult to clean up.  
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Wet chemical fire suppression systems are installed 
to protect commercial cooking operations. These fire 
suppression systems shall be installed in accordance 
with NFPA 96, "Ventilation Control and Fire Protection 
of Commercial Cooking Operations". 

Easier to clean up.  

M.5.2.7 Halon 

 

Not permitted.  Halon use is restricted because of environmental 
damage (destroys ozone) and transportation hazards. 

M.5.2.8 FM-200 

 

FM-200 Systems are permitted for use in LAN rooms 
and other areas containing sensitive materials. 

FM-200 systems require specialized installation and 
maintenance.  The economics of each installation 
should be reviewed before installing an FM-200 
system. 

M.5.2.9 NOVEC 1230 

 

NOVEC 1230 systems are permitted for use in LAN 
rooms and other areas containing sensitive materials. 

NOVEC 1230 systems require specialized installation 
and maintenance. The financial feasibility of each 
installation should be reviewed before installing a 
NOVEC 1230 system. 

M.5.2.10 Tees 

 

Use factory tees only. Do not use a T-drill.  Factory tees can be repaired without replacing the 
tee. Repairs to T -drill require special equipment that 
may not be available to maintainers. 

 

M.5.3 STANDPIPE SYSTEMS 

Standpipe systems provide a system of fire hoses throughout a building. They are not normally required in 
Nunavut buildings due to size and height as per the National Building Code of Canada. Standpipe systems 
shall be designed and installed in accordance with NBC and NFPA 14. Standpipe systems must be 
submitted and reviewed by the Office of the Fire Marshal prior to installation. 
 

Recommendation Rationale 

Standpipe systems should be considered for large 
buildings even though they are sprinklered and not 
required by code. 

The addition of hose cabinets in large buildings may 
provide an improved initial attack ability to fight fires 
in a large building. 
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M.5.4 OPERATION AND MAINTENANCE 

M.5.4.1 Spare Parts 

The following spare parts are to be provided as per the requirements of NFPA 13 for sprinkler systems: 
 

• Not less than 6 spare heads of each type installed for a building up to 300 heads total 

• Not less than 12 spare heads of each type installed for a building from 300 to 1,000 heads total 

• Not less than 24 spare heads of each type installed for a building over 1,000 heads total 

• A head wrench suitable for each type of head installed 

• A list of the sprinklers installed on the property shall be posted and shall include the following 
information: sprinkler identification number (SIN), general description, quantity and issue date. 

  



January 2020 Good Building Practices Guideline Third Edition 

 Chapter M – Mechanical Page 31 

M.6 FUEL SUPPLY 

M.6.1 GENERAL 

Electrical power, which is generated by diesel power plants in Nunavut, is usually far too expensive a 
heating method to realistically serve the North.  

 
A new method of heating buildings, using heat recovery from Qulliq Energy Corporation power plants, is 
being used and should be considered where the proposed building is near QEC power plant. However, 
even where heat recovery is available, diesel fuel would likely be used to provide a base amount of heat to 
the buildings. Refer to the Energy Chapter.  

 
Diesel fuel has been specially designed to flow at temperatures as low as -50°C. Most northern communities 
receive an annual supply of this fuel by barge. It is stored in a collection of large tanks (a grouping of which 
is called a fuel storage facility), for distribution (via truck) to required facilities and buildings for the 
community's use.  

 
The following information is intended to introduce readers to some of the unique characteristics and 
challenges of storing and safely distributing fuel in Nunavut.  
 

M.6.2 TYPICAL ARRANGEMENTS 

All oil installations must be in compliance with the latest edition of the CSA B-139 Installation Code for Oil-
Burning Equipment and other applicable codes and regulations. 
 
It will be the designer’s responsibility to ascertain and comply with the most stringent requirements of all 
relevant codes. 
 
The storage and handling of fuel oil for building heating systems generally falls into 4 types of installations:  
 

M.6.2.1 Fuel Storage Tanks Less Than 2, 500 Litres (500 gal) Located Outside Building 

Fuel oil tanks located outside the building are usually mounted adjacent to the building on a tank stand 
1,500 mm minimum from any means of egress from the building and from any property line.  

 
The height of the external tank is set to minimize the need of the burner pumps to lift the fuel oil to the 
burner. Thus, the tank stand is specified to sit the tank at or above the mechanical room floor height.  
 
A ladder or stair should be provided to allow the fuel truck driver access to fill the tank. Fuel fill lines and 
vent lines are normally located on top of the fuel tank. The vent line is fitted with a vent whistle and must 
be terminated a minimum of 2400 mm above finished grade. The tank stand must be supported on a non-
combustible support. 
 
Oil should be heated to an appropriate temperature to be ready for use in oil-burning appliances. Typically, 
fuel flows by gravity from the outside storage tank to the appliance. If the portion of pipe inside the heated 
building is short, a large diameter pipe or warming pipe is provided to allow the fuel oil time to warm up. 
Also, it is important that the fuel distribution inside the building be equipped with bottom containment to 
capture any fuel leaks that might occur.  
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Figure M.6 - 1 – Fuel Tank Located Outside 

 

 

M.6.2.2 Fuel Storage Tanks Less Than 2,500 Litres (550 gal) Located Inside Building 

When total fuel storage is less than 2,500 litres (550 Igal), the fuel may be stored inside or outside of the 
building. Storing the fuel inside the building is not the best option. It is generally more expensive as 
adequate space is usually unavailable and adequate clearances of 1500 mm to burners needs to be 
maintained.  

 
Fuel oil stored inside the building must be located on the lower floor. Location of the fuel tank in a crawl 
space is prohibited. Fuel fill lines and vent lines are run out through the building wall. The vent line is fitted 
with a vent whistle and should be at least 2400 mm above ground, within hearing distance of the fuel truck 
operator and a minimum of 3,000 mm from windows and fresh air intakes.  
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Figure M.6 - 2– Fuel Tank Located Inside 

 

 

M.6.2.3 Fuel Storage Tanks Over 2,500 litres (550 gal) Located Outside Building 

Fuel tanks over 2,500 litres (550 gal) located outside the building must be contained by a double walled 
environmental tank, which must be located a minimum of 3000 mm from the building and 3000 mm from 
property lines.  

 
These storage tanks are located above ground, as soil conditions in the majority of the arctic communities 
are not suitable for underground (buried) tanks, and environmental protection guidelines are cost 
prohibitive, and as such are not permitted.  
 
The larger fuel tanks are usually mounted at grade (their large size makes mounting them on any acceptable 
stand impractical).  

 
These fuel tanks must comply with CSA-B139, be ULC approved, and come complete with stairs, fill fittings, 
vents, etc. There are several types of fuel tanks available.  

 
The site will dictate the tank arrangement that should be chosen. If the outside fuel storage tank (located 
at grade) is significantly below the mechanical room, then a dual transfer pump package system should be 
used (Figure M.6-3). If the fuel storage tank is located significantly above the mechanical room, then again 
transfer pumps should be used. If the tank is approximately level with the mechanical room, then transfer 
pumps are not required (Figure M.6-4).   
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Figure M.6 - 3– Fuel Tank Greater than 2500 Litre Located Outside with Transfer Pump 

 

 
 
Figure M.6 - 4– Fuel Tank Greater than 2500 Litre Located Outside, Gravity Fed 
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M.6.2.4 Fuel Storage Tanks Over 2,500 Litres (550 gal) Located Inside Building 

If large quantities of fuel need to be stored inside buildings due to property line restrictions or other 
considerations, a fuel vault must be used. This is rarely done and thus is not discussed in detail here. 
Underground fuel storage tanks are not acceptable, as explained above. 
 
 

M.6.2.5 Value Engineering 

The most important consideration affecting the fuel system is the selection of the amount of storage capacity 
that the system should contain. If excessive amounts of fuel are stored, building construction costs will be 
significantly higher. If too little fuel is stored, then delivery cycles will be excessive and may begin to 
overload the local delivery service and possibly result in increased fuel costs. 
 

M.6.3 FUEL OIL DELIVERY AND STORAGE 

Fuel delivery is either by contract with the Petroleum Products Division of the Community and Government 
Services, or through private distributors.  
 

Recommendation Rationale 

M.6.3.1 Fuel Meters and Gauges 

 

Totalizing fuel oil meters are not required unless one 
tank is serving more than one unit in the same building 
and meters are required to monitor consumption for 
each unit. 

Meters allow maintainers to monitor fuel consumption; 
however, fuel is metered by the truck meter and 
billings reflect consumption. 

All tanks should be equipped with a remote reading 
level gauge. 

The Code requires some means of measuring the fuel 
in the tank, and the remote gauge can be located in 
the mechanical room where it is easy for the 
maintainers to monitor. 

M.6.3.2 Tanks 

 

1. Primary Tanks  

If under 2,500 litres, either a circular horizontal tank or 
up to two 1,250 litre oval tanks may be used. 

A supply tank with a capacity of 2,500 L (550 gal) or 
less located outside the building shall be provided 
with: 

 
a) A secondary containment designed for 

outdoor use having a capacity at least equal 
to that of the largest surrounded tank; or 

 
b) A double bottom with interstitial monitoring 

between the walls, unless the supply tank is 
a non-metallic tank in compliance with ULC 
ORD-C80.1; 

 
c) A protection fence whenever the tank 

supplies fuel for an emergency power 
generator as per CSA C282 standard. 
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If over 2,500 litres, double-walled, self-contained, or 
self-bermed fuel storage tanks are required. 

A dike is required by code for tanks over 2,500 litres, 
whereas a self-contained tank is usually less costly 
and provides the best flexibility in its location and 
relocation in the future.  

2. Auxliary Tanks  

Auxiliary tanks may be up to 1,250 litres (275 Igal) in 
size. Auxiliary tanks shall be horizontal type. A 
separate, dedicated auxiliary tank is required 
whenever there is an emergency generator.  

An auxiliary tank is required if a transfer pump system 
is used and is required if an emergency generator is 
in the building. An auxiliary tank provides storage for 
the purpose of warming fuel oil for use by oil-burning 
appliances and for an emergency generator. It 
provides the minimum 2-hour fuel requirement for 
operating the generator (when nothing else works). 

3. Stands  

Fuel storage tank stands should be fabricated from 
steel. Timber stands are not acceptable. 

Although required by code, this is sometimes 
overlooked. 

Coordinate with the structural designer for proper tank 
support. 

 

 

4. Oil-Warning Pipe  

An oil-warming pipe is to be used in all applications 
where a day tank is not installed and where gravity 
feed from an exterior storage tank is possible. The 
pipe is to be constructed of standard schedule 40 pipe 
and is not to exceed 45 litres. 

When an oil pipe enters a building, the first one or two 
metres of the pipe will build up frost on the outside of 
the pipe as the fuel warms up. To facilitate this 
process, usually an oil-warming pipe is installed. 
However, if there is an auxiliary tank, the auxiliary 
tank will act as the warm-up pipe. In the case of where 
there is a crawl space, the pipe looping through the 
crawl space will act as a warm-up pipe. 

Warming pipe to be equipped with a manual bleed 
valve at high point and a drain valve at low point. 

 

 

5. Fittings on Oil Tanks  

Plastic fittings on oil tanks are not allowed. These fittings tend to leak. 

M.6.3.3 Fuel Tank Capacity 

 

Primary Tanks 
 

1. A 2-week supply, calculated at continuous 
maximum operating load (including heat and 
standby power), is the minimum required 
wherever a standby generator is to be installed, 
or a long disruption in heating would require 

Even with regular fuel delivery, blizzards or storms 
can make delivery difficult for periods up to 2 weeks.  
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Recommendation Rationale 

relocation of residents, or could potentially 
damage essential equipment. 
 

2. A one-week supply, calculated on continuous 
maximum operating load, is the minimum 
required for all buildings that are not essential in 
the event of power failures and can be prepared 
for freezing conditions (i.e., water lines drained). 
 

Current codes and regulations will dictate the 
requirements for auxiliary tanks. 

3. For additions to existing buildings, actual fuel 
consumption over the preceding three years is to 
be ascertained to determine whether fuel storage 
capacity needs to be increased. 

Actual fuel consumption may be higher or lower than 
anticipated originally. Projected fuel consumption 
may or may not increase significantly, depending on 
whether previous envelope and/or ventilation 
upgrades were undertaken. 

M.6.3.4 Location and Access 
 

Primary Tanks  

Suitable platforms with steps and handrails are to be 
provided for filling exterior tanks.  

This provides a safe condition for the fuel deliverer.  

Buried fuel tanks are unacceptable for public sector 
buildings.  

Soil conditions do not permit buried tanks in most 
arctic locations and environmental protection 
requirements make them costly.  

Tanks of up to 1, 800 litres capacity may be installed 
within the heated building envelope.  

Where space can be provided to allow the tanks to be 
concealed, the potential for spills makes this option 
undesirable.  

No fuel tanks are to be located in crawl spaces.  This is because spills might go undetected in crawl 
spaces.  

Wherever possible, elevate the primary storage tank 
to allow the tank to gravity feed to the fuel burning 
appliances. Ensure the tank and piping are installed 
at an appropriate elevation and grade to allow the 
contents of the tank to be fully utilized.  

A gravity feed fuel oil system is the most cost-effective 
means of providing fuel oil to a building.  

M.6.3.5 Spill Protection 
 

1. Exterior Tanks 
 

If a fuel tank is required to have spill protection 
because of its size, the tank is to be of the horizontal 
type for above ground installation. The containment 
dike is to be closed off and secured with a removable 
cover, and the tank is to be enclosed on all sides by a 
fence, leaving adequate access on all sides of the 
tank for maintainers and to permit fuel delivery.  

The Environmental Protection Act specifies when spill 
protection must be provided; unprotected dikes are a 
safety hazard, as they can fill with water.  

 
Fencing will further discourage access and tampering 
by unauthorized persons. If the tank is supplying fuel 
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for an emergency power generator, fencing is 
mandatory. 

 
A fence is not required if the containment access 
covers cannot be removed.  

2. Interior Tanks  

Containment with 110% capacity is required beneath 
all interior tanks. An equivalent approved double 
walled storage tank can be used as well. 

Interior tanks are usually located in mechanical 
rooms. Such rooms normally have painted plywood 
floors that would permit seepage of fuel into the floor 
assembly if the fuel were not contained.  

3. Auxiliary Tanks  

Auxiliary tanks must be vented to the exterior tank. 
Vents must not be trapped. 

This eliminates the possibility of the tank level controls 
failing to stop the transfer pumps and overfilling the 
interior tank, such that the tank overflows out of the 
vent pipe onto grade. If this arrangement cannot be 
achieved, then additional safety controls should be 
incorporated into the transfer pump controls. 

M.6.4 OIL SUPPLY (DISTRIBUTION) 

Recommendation Rationale 

M.6.4.1 Fuel Temperature 

 

Fuel stored in exterior tanks should be warmed before 
reaching the burners, by providing either an auxiliary 
tank, an oil warming pipe or an extended run of supply 
pipe in the mechanical room that is long enough to 
allow oil to warm to room temperature.  

Oil burners will operate at a higher efficiency when 
fuel oil is at room temperature.  

M.6.4.2 Transfer Pumps 

 

Two bulk fuel oil transfer pumps are required 
wherever an auxiliary fuel tank is installed that will be 
controlled by electric liquid level controllers for on-off 
automatic pump operation.  

This is to transfer fuel from exterior primary tank to 
interior auxiliary tanks.  

Pressure gauges and a pressure relief valve (integral 
or external) are to be installed on all fuel transfer 
pumps. 

One pump is operational, the other a standby pump 
that can be put into operation quickly and easily. 
Pressure gauges allow the monitoring of pump 
performance. 

Standby fuel pumps are to be installed and sized to 
handle 100% of full system load. Do not use 
automatic start/alternators; use hand selector 
switches only.  

In the event of a pump failure, a maintainer should be 
called to the facility to become aware that the primary 
pump has failed. The standby pump is permanently 
installed to ensure it is there when needed, and the 
system can be quickly and easily switched over. 
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M.6.4.3 Piping 

 

1. Materials  

All exterior fuel oil piping is to be Schedule 40 steel 
screwed pipe, minimum 50 mm size, valved at the 
tank and immediately inside the building, and properly 
supported. Buried lines should be welded when used 
-however their use is to be avoided whenever 
possible. 

All fittings must be rated at 907.2 Kg (2,000 Kbs).  The 
connection shall consist of Teflon tape and gasoila 
thread sealant with PTFE.  

  

The use of an ULC-approved, double-walled, 
environmental pipe is required for any buried pipe. 

2. Two Pipes Systems  

Where an auxiliary tank is installed, a two-pipe system 
(supply and return) is preferred for all oil-burning 
equipment. 

  

This eliminates problems with air locks and returning 
the fuel to an interior tank maintains it at room 
temperature.  

3. Gravity Feed  

If fuel is gravity fed to burners directly from an exterior 
tank, do not use a two-pipe system.  

 

This would cause preheated fuel to be returned to the 
exterior tank and produce condensation in the tank.  

4. Drip Leg  

A valved 50 x 50 mm nipple and cap is to be installed 
on all fuel tank piping with installation as follows: tank, 
valve, 90°elbow, tee (branch to building), valve, 
50 x 50 mm nipple and cap. 

This will serve as a dirt pocket and allows 
condensation to be drained from the tank to prevent 
water and ice build-up in the tank and piping.  

M.6.4.4 Flex Connectors 

 

Exterior fuel piping (supply and return) should have 
braided steel flex connectors installed prior to pipe 
entering building.  

This prevents stress caused by differential settlement 
of the tank and building.  

Adequate steel support shall be provided from the 
exterior fuel tank to the building. Support to be 
anchored to a concrete base or steel pipe. 

Tanks over 2,500 litres are located at 3,000 mm from 
the building and piping is installed at a high level. 
Installing the piping at a high level permits easier 
access for maintenance around the tank.  

Flexible connectors should be long enough to allow 
for the expected differential movement. A length of at 
least 600 mm is preferred.  

Movements of up to 100 mm are not uncommon. 
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The burner is to be connected to the fuel piping, with 
flexible connectors. Using either Type K copper or 
braided steel flexible connectors.  

The burner is disconnected and reconnected during 
routine maintenance. The flexible connector allows 
this to be done easier. The use of braided steel 
connector is preferred, as the copper connector will 
kink over time.  

Braided steel flexible connectors are required on the 
supply and return lines to the emergency generator.  

 

M.6.4.5 Isolating Valves 

 

Each piece of fuel-burning equipment must have 
isolating valves.  

This will allow equipment to be disconnected for 
maintenance or replacement.  

On a two-pipe system, the return line must not have 
an isolation valve.  

The code does not allow a valve on the return line.  

Fusible valves are to be used for all supply lines to all 
oil-burning equipment, including generating plants.  

The CSA B139 code specifies only heating equipment 
as requiring fusible valves. As generating plants are 
common in larger public sector buildings, it is 
important to note that fusible valves are also a 
requirement on fuel lines to generators to stop flow of 
fuel in case of fire. 

M.6.4.6 Pressure Gauges 

 

Provide dial type pressure gauges with a 90 mm 
diameter dial scaled to the application intended and 
located at the discharge of each pump.  

Pressure gauges installed at appropriate locations 
assist the building operators in system operation and 
performance evaluation. Incremental cost of gauge 
installation is offset by operational efficiency.  

Provide an isolation valve for each gauge, a snubber 
for pulsating operation and a diaphragm for corrosive 
service applications.  

 

M.6.4.7 Filters 

 

An adequate oil filter is to be provided at each oil 
burner. 

Filters ensure clean fuel to all burners. 
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M.7 HEATING 

Minimizing the energy consumption of public buildings is important in Nunavut where fuel costs are 
extremely high. Added to this, the severe climate means that heating must be provided over much of the 
year. The number of degree-days below 18°C can reach 12,594 in Resolute, as compared to an average 
of 3,000 in Vancouver or 5, 782 in Edmonton.  
 
All buildings, except seasonal-use buildings or cold storage facilities require some type of heating system. 
Buildings can have their own heating system or be heated by a central plant located in or nearby the 
facilities. In some locations it may be possible and practical to use recovered heat from a local power plant 
to heat individual or groups of buildings. 
 
Fuel sources other than fossil fuel should be considered if practical and available. The reduction of 
greenhouse gas emissions should be a design priority. 
 

Recommendation Rationale 

The design objective for indoor space temperature in 
occupied areas during winter conditions is 21°C. 

It is intended that heating systems be properly sized 
for the actual requirements of the building.  

 ASHRAE 55 – Thermal Environmental Conditions for 
Human Occupancy provides calculation methods on 
how to evaluate the Mean Radiant Temperature in 
buildings to achieve comfort. This method shows that 
using radiant heat allows set points to be reduced in 
rooms to achieve the same level of comfort.  

Whenever possible, implement temperature setback 
within buildings during unoccupied periods.  

This reduces energy consumption  

The outdoor air design temperature shall be 
according to the 2.5 % January design temperature 
indicated in the most recent supplement to the 
National Building Code. Similar data from 
Environment Canada for specific communities that 
are not listed in the supplement were added in the 
Appendices. 

This advises the design industry of acceptable 
building design criteria in Nunavut.  

M.7.1 FORCED HOT AIR SYSTEMS 

Forced hot air heating systems are as common in Nunavut as elsewhere in the country. However, as few 
buildings in Nunavut have basements, counter-flow furnaces are generally required with ducts located in a 
raised floor. Although forced hot air systems are not suitable for all types and sizes of facilities, their 
relatively simple servicing requirements make them a good choice in many circumstances.  
 

Recommendation Rationale 

M.7.1.1 Furnace Type 

 

Two speed fans are required where ventilation is 
provided by the furnace.  

This provides continuous air circulation and reduces 
the stratification of air.  

Where a separate ventilation system is installed, a 
one-speed fan is to be provided.  

Continuous use of the furnace fan is redundant and 
undesirable considering high electrical costs.  
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Provide stainless steel heat exchangers on forced hot 
air heating systems where more than 10% outdoor air 
for ventilation is required, and/or where the entering 
air temperature is below 13°C.  

Standard heat exchangers tend to corrode and fail 
prematurely when exposed to low inlet air 
temperatures.  

Refer to Mechanical M7.2.2 for chimney and vent 
requirements.  

 

Non-combustible block bases with 6 mm steel plates 
are to be used under all oil-fired heating equipment 
installed on combustible floors.  

Past experience has shown that even equipment 
approved for use on a combustible base has burned 
into the floor. 

M.7.1.2 Combustion Air 

 

All fuel-burning appliances require a properly sized 
combustion air supply.  

This is a code requirement. 

M.7.1.3 Heating Capacity 

 

Forced air heating is suitable only for buildings where 
multiple heating zones are not required.  

Typically used for small buildings such as fire halls, 
garages, small office buildings, small health centres 
or residences. Not considered suitable for use in 
arenas or gyms, or where more than one furnace 
would be required to provide separate heating zones. 

M.7.1.4 Distribution 

 

Ducts located in a raised floor are preferred over 
those located in ceiling spaces. 

Better heat distribution when hot air is introduced at 
lower levels and avoids penetration of building 
envelope assembly.  

Where exposed ducts are acceptable, they may be 
located overhead.  

Generally, results in poor heat distribution, but this 
may be acceptable in some situations where comfort 
levels are not critical. Depending on the application, 
ceiling fans can be used to eliminate stratification of 
hot air. Ceiling fans are not expensive and are easy 
to maintain.  

 

M.7.2 HYDRONIC HEATING SYSTEMS 

This is the most commonly used heating system in public sector buildings because of its ability to heat large 
areas with multiple heating zones. It provides better control and comfort than forced air systems. See figures 
7.1, 7.2 and 7.3. 
 
The total boiler plant size is one factor in determining how many qualified operators there should be. In 
some communities in Nunavut, sufficient or qualified staff may not be available for the plant size.  
 
When selecting the type of hydronic heating system for buildings in Nunavut, consider the building size, 
complexity and special requirements. Ease of maintenance practices should be considered when designing 
for all mechanical equipment. 
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M.7.2.1 Boilers 

 

Two oil-fired, cast irons, wet base boilers, suitable for 
use with propylene glycol heating solution, are 
preferred. Each boiler is to be sized to handle 50% of 
the design load.  Exceptions should be noted for 
facilities which may require heating capacities in 
excess of these amounts (example: health facilities). 

Sizing the two-boiler heating plant to no more than 
100% of the building design heating load is intended 
to ensure that the heating plant capacity  

Will not exceed the actual building-heating load. The 
heating plant will operate more efficiently when not 
oversized.  

Multiple passes, forced draft, fire-tube boilers are 
preferred in larger buildings where the boiler required 
exceeds 250 kW.  

 

Only retention head type burners are to be used.  They are the most efficient burners available.  

The high limit control on boilers is to be the automatic 
reset type.  

In cases where there is not a daily inspection carried 
out on the boilers, it is undesirable to have the boilers 
remain shut down until the high limit is reset manually. 
If not reset promptly, considerable damage could 
result to the building from frozen piping and fixtures.  

Single stage firing arrangement (not high. low) is 
required on boilers.  

During extreme cold conditions, single stage firing 
reduces the danger of damaging boiler venting from 
condensing products of combustion.  

Consideration should be given to installing hour 
meters on each boiler.  

Provides runtime indication to operating personnel for 
lead/lag operation and maintenance.  

The use of condensing boilers could be considered to 
allow lower operating water temperatures and better 
efficiency.  

Water temperatures below 60°C are not possible in 
regular cast iron boilers due to condensation. But 
significant energy savings may occur when lower 
temperatures are used. Designer must ensure that 
condensing boilers will be supplied with low-sulphur 
oil meeting the boiler manufacturer’s requirements. 
Otherwise, severe corrosion could occur within the 
boiler’s heat exchanger.  

A boiler installation permit is required for any new or 
retrofit installation for which the Nunavut Boiler and 
Pressure Vessels Act & Regulations applies (for 
boilers greater than 30 kW or 102,364 btu/h. 

As required by the Nunavut Boiler Safety Section 
Policy Directive. 

M.7.2.2 Chimneys and Vent Connectors 

 

A separate chimney for each oil- burning appliance is 
preferred.  

Although this may increase the number of 
penetrations through the building envelope, shared 
chimneys are always oversized.  

Note: Although the terms 'stacks' for 'chimneys' and 
'breechings' for 'vent connectors' are commonly used, 
CSA Standard B139 no longer includes these terms 
in its definitions.  

 



January 2020 Good Building Practices Guideline Third Edition 

 Chapter M – Mechanical Page 44 

Recommendation Rationale 

Forced draft appliances require pressure rated 
chimneys.  

 

Provide a base tee for cleaning access to all 
chimneys. 

 

All connections and bends are to be “swept” type.  

Chimney lengths should be minimized and kept within 
the heated building envelope as much as possible, 
with the exposed exterior length also kept to a 
minimum.  

Cold chimneys result in condensation forming in the 
chimney due to moisture produced from combustion 
gases. The condensate freezes and builds up over 
the winter and can eventually block the chimney. 
Such condensate is also very corrosive and will lead 
to the premature failure of the chimney. Backpressure 
due to blockage or leakage through perforations can 
result in dangerously toxic conditions. 

Where vent connectors are necessary, they are to be 
installed to permit easy removal for cleaning.  

Promotes more regular cleaning and inspection of 
vent connectors and chimneys.  

Vent connectors must be insulated.  Insulation is required on vent connectors to prevent 
accidental burns to maintenance staff. The insulation 
must be easily replaceable, or there is a risk that it will 
be improperly replaced.  

Each oil-burning appliance is to be provided with its 
own barometric draft regulator.  

The pressure in the chimney varies considerably 
because of wind conditions, stack effect from 
temperature difference, and (in the case of multiple 
fuel-burning appliances) according to how many fuel- 
burning appliances are operating at a time. 
Barometric dampers eliminate one major variable and 
stabilize draft conditions for each fuel-burning 
appliance.  

Cleanouts are required on all changes of direction of 
the vent piping for fuel-burning appliances. 

All portions of venting are to be easily accessible for 
cleaning.  

M.7.2.3 Combustion Air 

 

Where possible, bring the air in at a low point in the 
mechanical room and duct to an outlet at a high level 
close to the ceiling.  

This installation controls the amount of cold air drawn 
in for oil-burning equipment and avoids cold air from 
flooding in at floor level, which can freeze water lines.  

If combustion air cannot be ducted within the 
mechanical room to a high-level outlet, then the air 
must be preheated using a unit heater. Quantities of 
preheated air are required (i.e. after expansion) to be 
calculated as per CSA B139, considering that special 
engineering practice is necessary in the extremely 
cold climate of Nunavut. Calculations are to be based 
on maximum heating loads, not including standby 
generators.  

Combustion air intakes are commonly oversized and 
colder air than necessary is brought into mechanical 
rooms. This can result in the freezing of water lines 
and pumps located in the mechanical room. It is 
important to recognize the extremely cold 
temperature of outdoor air and problems associated 
with bringing it directly into a building. A 33% 
reduction is recommended to recognize the 
expansion of cold air to demand temperature. 
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M.7.2.4 Heating Fluids 

 

1. Glycol  

A glycol and water mix is the preferred fluid for use in 
hydronic heating systems.  

Based on past experience, systems using 100% 
water were prone to freezing resulting in high 
maintenance costs and disruption to users. Glycol can 
be tested regularly and inhibitors (di-potassium 
phosphate) added as required. The use of glycol is 
sometimes questioned because of its corrosive 
effects, which can damage equipment. It has been 
suggested that water may in fact not pose the same 
threat of frequent freeze-ups as it once did, given the 
improved quality of building insulation and air 
tightness. However, until this has been studied 
further, the GN is unwilling to change the practise of 
using glycol, which has generally proven to work well.  

The heating fluid used in all hydronic-heating systems 
is to be a premixed 50 % concentration by volume of 
Dowfrost HD propylene glycol.  

Ethylene glycol is toxic, and cases of poisoning have 
occurred in the past in several communities in 
Nunavut. Alternatives to Dowfrost HD will not be 
considered until those products can be shown to be 
of equivalent and consistent quality.  

Dowfrost HD is currently the only product acceptable 
to the GN. The selection of Dowfrost as the only 
acceptable product allows for ease in training, fewer 
types of test kits and easier storage in the community. 
A premixed glycol solution will eliminate problems 
encountered with the on site mixing of glycol utilizing 
local water. Water in a community that has more than 
50 ppm of hardness ions, Ca++ or Mg++, or more than 
25 ppm of chloride and sulphate, is considered 
unsuitable for use as part of the heating fluid. Water 
quality varies unpredictably between seasons and 
communities. A premixed glycol solution will ensure 
proper thermal and corrosion inhibiting 
characteristics.  

2. Glycol Fill  

Glycol fill provides a convenient and adequate means 
of charging hydronic heating systems by using either 
a motor driven pump or an automatic pressure-
controlled makeup system. The pressure relief valve 
on the boilers is to be piped back to a polyethylene 
glycol fill tank.  

Manual vane type pumps have proven to be 
unsatisfactory. Since most hydronic heating systems 
do not have continuous supervision, it is preferable to 
have system pressure maintained for as long as 
possible in cases of leaks. Piping the glycol relief back 
to the glycol tank avoids wasting glycol whenever the 
pressure relief valve is activated.  

A manual diaphragm type pump would be acceptable 
on hydronic heating systems sized at less than 117 
kW. Manual vane pumps should not be used. 

Manual diaphragm pumps work satisfactorily. 
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M.7.2.5 Circulation 

 

1. Piping  

Primary/secondary piping loops, which allow constant 
flow on both loops under varying load demands, are 
preferred for systems supplying over 117 kW. A single 
loop is acceptable for systems up to 117 kW.  

The continuous flow of heating fluid through the boiler 
and the controlled flow of heating fluid through the 
heating loop avoids subjecting boilers to temperature 
shocks. 

 The use of variable flow pumps for the secondary 
pumping system will reduce energy use in buildings. 
This type of control is only recommended on larger 
systems where Direct Digital Control (DDC) is 
available.  

Unions, isolating valves and drains are to be provided 
at all heating equipment connections.  

They facilitate the isolation of heating coils, heat 
exchangers, pumps, and heating zones for periodic 
maintenance and/or repair.  

Isolation and by-pass valves are to be installed so that 
the flow through each heating coil in an air handling 
system can be adjusted, even if the secondary coil 
circulating pump and/or the three-way control valve is 
out of service.  

It must be possible to operate the system manually 
when the three-way control valve is removed for 
maintenance or repairs. The forced shutdown of 
systems could result in loss of ventilation and heating 
in certain applications.  

Hydronic system piping arrangements are to be 
designed to maintain full and balanced flow through 
each boiler when it is operating. Provide balancing 
valves in each boiler circuit to facilitate balancing of 
the system.  

This prevents damage to boilers by overheating of 
boiler sections or tubes.  

The T-drill pipe fitting system is not acceptable. There has been a history of failures of T-drill joints.  

All glycol systems, once completed, are to be flushed 
and degreased. 

 

Avoid using mechanical fittings (i.e., grooved joints) 
on glycol heating piping even if suitable gaskets are 
used. Black iron (welded or screwed) and copper are 
the preferred choice. 

 

Since use of the 50/50 glycol/water heating fluid is not 
common in other parts of the country, designers easily 
overlook this. 

2. Equipment  

Pumps and other heating equipment must be selected 
while keeping the different properties of glycol vs. 
water in mind. For example. Expansion tanks must 
have an ED PM bladder that is compatible with 
propylene glycol, and the tank must be sized to 
accommodate the increased expansion of glycol over 
water. 

 

Standby pumps are to be installed with each pump 
and sized to handle 100% of a full system load. Do 
not use automatic starters, but rather a manual 
selector switch only.  

In case of pump failure. A maintainer must come out 
and is then made aware that the primary pump has 
failed. The standby pump is permanently installed to 
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ensure it is there when needed. And the system can 
be quickly and easily switched over. 

Circulation pumps are to be sized to circulate water 
through all boilers in multiple boiler installation.  

This assures there will be a continuous flow through 
all boilers under all operating conditions.  

Circulating pumps are to have mechanical seals. Do 
not use packings.  

Provides a reliable seal.  

Isolation valves are required on the suction and 
discharge of all pumps. 

This will facilitate operation and maintenance. 

One set of strainers is required for each building 
heating system.  

Strainers catch suspended particles in the system as 
they circulate. Strainers are not required at every 
pumped loop.  

Side stream filters with sight glass are required for 
each hydronic heating system over 117 kW 
(400,000 Btu). However. side stream filters are 
beneficial for all heating systems. Each side stream 
filter is to be provided with one case of replacement 
10-micron filters.  

Side stream filters provide an economical, effective 
means of keeping the heating fluid clean. Sight 
glasses provide a means of determining cleanliness 
of the heating fluid.  

 
Smaller heating systems are less likely to require 
continual cleaning, and it is not cost effective to 
provide side stream filters.  

 
3. Insulation  

Insulation is required on all circulation piping located 
in mechanical rooms. Insulation may be omitted from 
valves. Unions and strainers where piping is 63 mm 
and smaller. Removable prefabricated insulation is to 
be used at all valves and unions on all piping over 63 
mm.  

Heat from uninsulated piping can cause overheating 
of the mechanical room, wasting energy and creating 
uncomfortable working conditions for maintenance 
personnel.  

 Periodic access to valves and unions requires 
removal and replacement of insulation at these 
locations, in such a way that it does not damage 
adjacent pipe insulation.  

4. Jacketing  

All visible insulated piping or that located in 
mechanical rooms is to be covered with a jacket 
suitable to the location and the environment in which 
it is installed. Outside piping is to be covered with 
aluminum jackets. 

Jackets protect insulation. 

M.7.2.6 Distribution 

 

1. Wall Fin Radiation  

Wall fin covers or enclosures are to be sloping top 
model, minimum 14-gauge steel.  

Sloped tops prevent people from placing things on 
them and obstructing heat. The heavier gauge steel 
will be less easily damaged than standard gauge 
covers.  
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When permanent cabinets or built-in furniture must be 
located against the same wall as radiation units, 
appropriate inlet and riser vents are to be installed 

Cabinets obstruct airflow, and vents will alleviate this 
problem.  

A shut-off valve is required for each zoned section of 
radiation.  

This allows the zones to be isolated for repairs.  

A balancing valve must be provided on the return line 
for each zone of radiation.  

Allows for proper balancing of the heating system.  

Isolation valves and unions are to be provided on both 
sides of zone valves and a piggyback drain valve is to 
be provided on the discharge side of the zone valve. 

This reduces the chance of systems becoming air 
locked and potential damage to carpeted areas.  

In low traffic vestibules and entrances/exits, wall fin 
radiation is preferred over a force flow unit. The wall 
fin radiation is to be controlled by a zone valve and a 
wall thermostat c/w tamper proof metal. 

 

This reduces both overheating in the area and 
installation costs. 

2. Force Flow Units  

Force flow units are required for typical high traffic 
vestibules and entrances. Floor and wall mounted 
models should be recessed where structural 
conditions allow.  

Force flow heating units provide quick heat recovery 
in high traffic areas, such as entrances.  

Heating is controlled by cycling the fan and/or a 
control valve.  

 

The control valve is necessary to prevent overheating 
of the spaces.  

3. Radiant Floor System  

Where it is important that a warm floor be provided 
and in-floor heating is approved, a radiant floor 
system may be used. 

The functional program should clearly outline this 
requirement, which will generally be considered 
where body contact with the floor will be usual (e.g., 
kindergartens or play rooms).  

The radiant floor piping must have an oxygen barrier.  The oxygen barrier prevents oxygen from entering the 
heating system and causing premature system failure 
due to corrosion.  

4. Radiant Ceiling Panels  

Radiant ceiling panel heating systems may be used in 
specific building locations and building types.  

Radiant ceiling panel systems allow the walls to be 
free of radiation cabinets and/or convectors, thus 
increasing the viable floor area and improving floor 
cleaning and maintenance. 

5. Radiant Wall Panels  

These may be used instances, but it is important to 
ensure that furniture or other objects will not block the 
path of the radiant heat. 

 

 

As an alternative, ceiling panels can be used when 
room usage permits.  
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6. Fuel-fired Radiant Heat  

This type of heating may be used in buildings such as 
arenas and garages. However, it is not particularly 
efficient, so it is not recommended if there is a better 
alternative. 

 

 

7. Air Curtains  

In facilities which include large overhead door 
openings such as fire halls and garages and 
entrances to a building without a vestibule area, it is 
recommended to provide air curtains across the 
openings (e.g. Enershield type). 

 

Air curtains block outdoor air from entering into the 
facility and cooling down the area. Reheating the 
space takes a considerable time and is uncomfortable 
for occupants. 

M.7.2.7 Provisions for Monitoring Performance 

 

1. Low Heating Fluid Cut-offs Devices installed to 
allow testing of low water fuel cut-offs must allow 
testing without draining the boiler. 
 

This minimizes the loss of the heating medium and 
protection of the equipment.  

2. Thermometers 
 

Provide thermometers scaled to the application 
intended in the following locations:  

Thermometers installed in appropriate locations 
assist the building operators in system operation and 
performance evaluation.  

• Heating fluid supply and return to each heat 
generating device  

• Chilled water supply and return to each 
cooling coil  

• Return piping from each heating zone  
• Supply and return piping to each main 

heating coil (not required on reheat coils) 
• Converging side of 3-way control valves  

 

In piping systems. Brass or stainless steel bulb wells 
complete with thermal grease are required. 
Thermometers to be located in a visible and readable 
location. 

 

 

3. Gauges  

Provide dial type pressure gauges located to measure 
pump suction and discharge pressure of each pump.  

 

M.7.2.8 Alarms 

 

1. Air Vents  
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Manual air vents should be installed at all high points 
of hydronic heat piping throughout the building and 
provided with clearly identified access covers.  

Because propylene glycol quickly deteriorates the 
seat of auto vents, their use should be limited to the 
mechanical room where leaks will not damage 
carpeting.  

2. Bibbs near Boilers 
 

An 18 mm combination cold and hot water hose 
connection is required close to boilers. Hose bibbs 
must be equipped with hose vacuum breakers.  

This is needed for flushing of boilers. Vacuum 
breakers are required to prevent backflow and to 
eliminate the potential for the contamination of the 
potable water supply.  

3. Access to Valves  

Access doors to all control valves and isolation valves 
are required.  

 

Provides ease of maintenance.  

4. Radiation Fins  

Radiation cabinets should be secure, but easily 
removable by maintainers. 

 

Provides ease of maintenance.  

5. Air/Dirt Separator  

Hydronic heating systems are to be provided with an 
air/dirt separator. 

Air/dirt separator removes microbubbles that flash 
after the fluid passes through the boilers. These 
microbubbles are responsible in large part for 
corrosion in heating systems. This simple accessory 
greatly reduces the amount of air trapped in the 
heating loops and reduces the use of chemicals. 

M.7.3 UNIT HEATERS 

Recommendation Rationale 

M.7.3.1 Unit Heaters 

 

Hydronic unit heaters are to be used only for spaces 
that are normally unoccupied, such as mechanical 
rooms, large storage areas, etc., where noise levels 
are not a consideration. Unit heaters are to be hung 
with appropriate vibration isolation. Balancing, 
isolation, drain valves, air vent and unions are 
required on unit heaters. Unit heaters are to be 
equipped with fan guards.  

Unit heaters are an inexpensive, yet effective means 
of providing a controlled heat source in unoccupied 
spaces but are generally considered too noisy for 
other applications.  

Heating is to be controlled both by cycling the fan and 
closing of a control valve.  

The control valve is necessary to prevent overheating.  

In garages and fire halls, unit heaters are, when 
possible, to be wall mounted at an elevation which 
allows for easy maintenance access. 

Unit heaters in these types of facilities have ceilings 
at an extra high level to provide clearance for vehicles 
housed below. This high-level mounting installation 
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Unit heaters are not to be mounted higher than 
3 meters from the floor unless a work platform or 
manlift is provided. 

results in access and safety issues. Legislation calls 
for scaffolding, manlifts and other safety features to 
be used if equipment is mounted above a specific 
height. 

M.7.3.2 Operation and Maintenance 

 

1. Spare Parts  

The following spare parts are to be provided: 
 

• One set of belts for each piece of machinery 
• One spare pump for each type and size of 

pump in the system 
• One additional sealed drum of glycol 

Dowfrost HD 
• One motor and fuel pump for each type of oil 

burner installed 
• One additional High/Low limit control 
• Two additional water temperature 

thermometers 

 

M.7.4 SCHEMATICS 

The following schematics provide various boiler and heating loop configurations. Typically, and preferably 
used in the North. 
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Figure M.7 - 1– Single Boiler, Double Pump 
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Figure M.7 - 2– Double Boiler, Double Pump 
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Figure M.7 - 3– Primary-Secondary Boiler System 
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M.8 AIR DISTRIBUTION 

Air quality of a reasonable standard is a basic human need, not a luxury. As buildings have become 
increasingly air tight in the interest of reducing energy consumption, the supply and control of ventilation 
has grown to be increasingly important. When ventilation is inadequate, as has been experienced in some 
public sector buildings, users are not only uncomfortable, but may experience health problems. The 
extreme cold experienced during much of the year in Nunavut can make it more difficult and costly to 
achieve adequate ventilation than in other areas of North America. Toxic and noxious chemicals released 
by building materials and finishes, dust, moulds and microbiological organisms, as well as air used by 
occupants, must be removed by the ventilation system.  

M.8.1 NATURAL VENTILATION 

Building users commonly believe that opening windows provides the most satisfactory form of ventilation 
in a building, even though this is not really a very effective way of introducing adequate fresh air or ensuring 
even distribution during winter months. Blasts of cold air, often accompanied by snow particles, coming in 
through a window are not tolerated. This is not to say that natural ventilation is undesirable; however, 
opening windows is probably not the best means of providing it, if users expect consistently comfortable 
conditions. A properly designed system relying on natural airflows can provide adequate ventilation without 
adding to the mechanical and electrical complexity of a building.  
 
For occupied buildings that require ventilation, the harsh climate of the Arctic makes mechanical ventilation 
the only practical alternative during the heating season. Systems that require the opening of windows or 
portholes as part of the mechanical ventilation system design have proven to be unsatisfactory in the winter. 
However, since natural ventilation is often the only means of cooling in the summer, natural ventilation 
strategies should be considered whenever the need for cooling arises in the summer. 
 

Recommendation Rationale 

M.8.1.1 Supply 

 

Whatever the means of supply air it must prevent 
entry of snow and dust.  Any filters or screens required 
to do so must be easily accessible and easy to clean. 
Locate supply air source well away from oil tanks, 
sewage pump outs, parking lots and other source of 
odour and toxic gases. 

Ventilation hoods are often used in place of operable 
window sections. They are typically used for 
residential occupancies or small offices where users 
are capable and willing to control ventilation. 
Operable windows are preferred for summer use 
buildings only.  

M.8.1.2 Exhaust 

 

Exhaust must be located to create an even flow of 
fresh air through rooms, without creating 
uncomfortable or disruptive drafts.  Exhaust is to be 
located well away from the supply source, eliminating 
any possibility of cross-contamination. 

A common shortcoming of natural ventilation is that 
air is not mixed, or air currents are so great that paper 
flies off tables and desks! As stipulated for natural air 
supply, users must be capable and willing to control 
exhaust.  

M.8.2 MECHANICAL VENTILATION 

Most public use buildings are too large or configured in such a way that natural ventilation systems are not 
feasible. Consequently, mechanical systems are needed to ensure that adequate ventilation is provided in 
most public sector buildings. The climate also makes mechanical means of ventilation preferable for much 
of the year. The quantity and temperature of outdoor air brought into a building need to be adjusted 
frequently to suit changing outdoor conditions and indoor requirements. Automatic controls can perform 
this function for the building users, while keeping simplicity in mind as an O&M objective. 
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In the interest of cost savings, designers are encouraged to consider more energy-efficient ventilation 
strategies while continuing to meet the requirements of ASHRAE 62.1 and maintaining optimum occupant 
comfort levels for indoor air quality.  
 
The heat required for ventilation air is often the largest contributor to a building’s heating load. Heat recovery 
between exhaust and ventilation air is viable in most systems and should always be considered. 
 

Recommendation Rationale 

M.8.2.1 Choice of Systems 

 

1. Natural air supply and mechanical exhaust: 
Limited to use in residential or seasonal use 
buildings.  

The system relies on the users. It generally consists 
of opening windows for supply and turning on kitchen 
or bathroom fans for exhaust. It is considered 
unsuitable for buildings used by the public, or by 
groups of people who will not likely take on 
responsibility of controlling ventilation or is concerned 
with energy conservation.  

2. Mechanical air supply and natural exhaust:  

Limited to use in small residential, group homes or 
seasonal use buildings, where a forced air furnace is 
provided for heating.  

This system relies on the users to control the exhaust. 
Hence, it's not considered suitable for public use 
buildings, or for groups of people who will not likely 
take on responsibility of controlling ventilation or be 
concerned with energy conservation. This approach 
has been used in several recent school projects with 
unsatisfactory results.  

3. Mechanical air supply and mechanical exhaust:  

To be used in most buildings. A two-fan system is 
required.  

Both supply and exhaust can be automatically 
controlled using temperature sensors and time clocks 
and do not rely on users. Although improper 
maintenance, or operational difficulties (which may be 
design related) can lead to user complaints, this is not 
a problem exclusive to mechanical systems.  

M.8.2.2 Outdoor Air Supply 

 

1. Supply   

Outdoor air is to be calculated based on ASHRAE 
62.1 (year as referenced in the current version of 
NBC). Outdoor air is calculated for various types of 
occupancy by providing a minimum outdoor air flow 
per person in each individual space. When the exact 
number of persons is not known, minimum density is 
provided. 

 

 

 

 

 

NBC references ASHRAE 62-2001. Ventilation 
systems are to be sized to provide ventilation to the 
area served based upon the normal occupancy of that 
area. Ventilation systems sized for the occasional 
peak occupancy within gymnasiums or community/ 
assembly halls, result in oversized heating plants and 
ventilation equipment, which have higher capital 
costs, higher operating and maintenance costs, and 
are inefficient as well.  
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2. Free Cooling  

Air volumes and system arrangement must allow up 
to 100% outdoor air to be used for preventing 
overheating of occupied spaces.  

Most new buildings are very energy efficient, and 
even at quite low temperatures (i.e., -10°C to -15°C), 
there may be a need to cool the building during 
occupied hours in order to dissipate internal heat 
gains from lights, equipment and people.  

3. Outdoor Air Intakes  

Outdoor air intakes must be provided with downturn 
hoods designed to eliminate the potential for the 
system to draw snow in or to become blocked by 
snow.  

See Figure 8.1  

This is intended to prevent the air intake from filling up 
with snow (a frequent occurrence where precautions 
have not been taken).  

To ensure acceptable indoor air quality is maintained 
within buildings at all times, the location of outdoor air 
intakes is critical. Location of roadways, parking and 
service points and prevailing wind to the building must 
be considered at design.  

Many problems and even closure of buildings have 
recently occurred when vehicle exhaust, diesel 
fumes, sewage gases and products of combustion 
were drawn into the building through the outdoor air 
intakes.  

Considerations should include: Designers must take into consideration the location of 
roads near the building’s fresh air intake. In some 
communities in Nunavut, fine sand will generate a 
dust cloud around the building resulting in filter 
clogging. 

• Intake hoods to have sufficient vertical length 
(minimum 600 mm) under the louver and 
velocity (maximum 1.5 mls). 

To ensure contaminants including snow, wind and 
insects do not enter the ventilation system, these 
parameters should be considered.  

• Hoods to be set out approximately 200mm 
from the wall surface, not tight up against it. 

Winds hitting the face of the building can force snow 
up into the hood. Setting the hood out from the wall 
reduces the potential for snow entry during windy 
conditions.  

• Hoods mounted high enough to avoid 
becoming blocked by snow accumulations 
expected in the selected location. 

A review of snow drifting patterns must be done when 
locating the air intake, as drifts may impede system 
operation for many months of the year. Setting the 
hood out from the wall reduces the potential for snow 
entry during windy conditions.  

• Outdoor air intakes located on the sides of 
buildings scoured by the wind or, where 
possible, on the underside of the building 
where it is swept clear of snow. 

This reduces the chance of bringing in objectionable 
odours, vehicle exhaust or flue gases from chimneys, 
with the outdoor air.  

• Do not install insect screen on outdoor air 
intakes if a properly sized hood cannot be 
provided. 

Insect screening becomes blocked by snow and 
insects can be trapped in filters. This happens most 
frequently when the hood is undersized and the 
velocity at the louver face is high.  

• Outdoor air intakes should be separated to 
the greatest degree possible with a minimum 
distance of 10 meters from all trucked service 
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points, including sewage pump-out, water fill 
and fuel delivery, and from chimneys and 
exhaust outlets. 

Side wall louvers are not recommended. Potential for snow to enter the systems during windy 
conditions. 
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Figure M.8 - 1– Outside Air Intake 

 

 

Recommendation Rationale 

4. Dampers  

Outside air dampers are to be low leakage type and 
rated for extremely low temperature. 

 

This limits the infiltration of outdoor air. 

5. Insulation  

Insulate outdoor air ducts using external duct 
insulation from the louver up to the air handling unit. 

The use of duct liner in an outside air intake duct 
contravenes currant ASHRAE recommendations. 

M.8.2.3 Air Mixing 

 

Packaged mixing boxes are not recommended. Conventional equipment is designed for conditions 
typical of the southern portion of Canada or the 
central U.S.A. In Nunavut, where outdoor air 
temperatures may be as low as -50°C, mixing of cold 
outdoor air with room temperature air is more difficult 
than standard equipment is designed to handle.  

The following guidelines are suggested in order to 
ensure thorough mixing in most severe conditions:  

 

• Arrange mixing dampers so the coldest air 
stream (outdoor air) is located physically 

This promotes the mixing of warm and cold air by 
taking advantage of the principles of convection.  
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above the warmer (return air) point of 
connection.  

• Use opposed blade type dampers  This promotes the mixing by directing streams of air 
towards each other.  

• Locate connection points at least 3 metres 
upstream from the heating coil with at least 
one duct elbow before the mixed air duct 
connects to the air handling apparatus.  

This practice gives air more distance in which to mix 
before reaching the heating coil.  

Air blenders or stratification eliminators are 
recommended to ensure mixing of (cold) outdoor air 
and return air.  

Packaged air handling units with integral mixing 
boxes are not designed for arctic winter conditions. 
Their use should be avoided where possible. During 
extreme cold conditions, good mixing is important to 
enable air-handling systems to operate normally, 
without nuisance tripping from low temperature 
controls. Effective temperature control is difficult to 
achieve without good mixing.  

Exhaust and relief air ductwork is to be insulated for a 
length of three (3) metres from the louver connection.  

Insulation prevents the formation of condensation on 
ductwork that is exposed to cold outdoor air when the 
system is operating or shutdown. 

M.8.2.4 Air Distribution 

 

1. Diffusers  

Ceiling diffusers, adjustable for horizontal and 
downward flow, located at the midpoints of 
approximately equal divisions of room area, are 
preferred. The use of several supply registers located 
along the longest interior wall, blowing towards the 
perimeter wall, is an acceptable alternative.  

Other systems such as fixed horizontal diffusers or 
floor registers do not promote proper air flow under all 
conditions and may result in stratification in the winter, 
which is to be avoided. 

Floor diffusers (for return or forced hot air heating 
systems only) are to be heavy gauge, not the 
domestic type (unless it is for a residence).  

Residential grilles and registers are unsuitable for 
buildings such as schools, where they may be easily 
damaged or manipulated. Registers designed for 
residential use are of a light gauge metal and 
incorporate balancing dampers, which are easily 
adjusted, possibly resulting in avoidable air balance 
problems.  

Displacement ventilation systems introduce air at a 
low level into rooms through displacement supply 
registers. The airflow is at low velocities and at a 
temperature only slightly lower than that of the room. 
For example, air at 18°C is supplied to a room 
temperature of 21°C. This type of diffusion promotes 
better air quality and comfort. 

 

Air diffusers located in the floor and blowing through 
the baseboard radiation are unacceptable unless the 
baseboards are specifically designed for this use.  

Air supply through the baseboard radiation does not 
permit proper air diffusion and temperature control. 
Some radiation baseboards are designed to provide 
displacement ventilation. These specialized 
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baseboards separate the heating convection effect 
and the ventilation supply.  

2. Dampers  

Balancing dampers are required on all main branches 
at each branch duct takeoff. Dampers to be in-Iine 
mounted and locking quadrant type. Splitter dampers 
are not acceptable for use as a balancing device. 
Volume control dampers at diffusers are not an 
acceptable means of controlling air volume.  

Line mounted dampers provide a reliable means of 
balancing. Results of adjustments made with splitter 
dampers are unpredictable, as the airflow in the main 
ducts as well as in the branch duct is changed. 
Dampers placed adjacent to supply outlets contribute 
to high noise levels because of the high velocity of air 
at that point.  

3. Flexible Ductwork  

Flexible ductwork shall be limited to short lengths 
within one metre of equipment to be connected. 
Flexible duct is to be fastened to the sheet metal 
ductwork and diffuser with an approved tie wrap or 
metal clamp (not with duct tape). 

 

Improperly fastened and excessive lengths of flexible 
ductwork create air delivery problems by increasing 
pressure drops in the ductwork, and in many 
instances when fastened with duct tape, the tape falls 
off.  

4. Flexible Connections  

Flexible connections of approved, fire resistant design 
is required at the suction and discharge connections 
of fans and air handling units. Fan equipment is to be 
installed so that the connecting ductwork is lined up 
with the fan inlet or outlet and the flexible connection 
does not obstruct the airflow.  

Flexible connections reduce the noise and vibration 
from the fan equipment from being transmitted 
through the building structure to the occupied spaces. 
The fan performance is adversely affected if the 
ductwork connection is offset, or if the flexible 
connection projects into the air stream. This results in 
increased energy consumption as well as reduced fan 
performance.  

5. Branch Take-off Ducts  

Branch take-off ducts to each air supply or exhaust 
outlet are to be a minimum 0.5 metre, located in an 
accessible location with a duct mounted balancing 
damper positioned near the take-off fitting.  

Supply or exhaust (return) air outlets that are mounted 
directly on the main branch ductwork tend to have 
uneven velocities and are noisy and Uncontrollable. 
Balancing dampers located too close to the actual air 
outlets cause noise.  

6. Duct Sealant  

An approved duct sealant is to be used for sealing 
ductwork, such as Duro Dyne duct sealant. Duct tape 
is not acceptable.  
 

Duct tape is not satisfactory for sealing ducts as it 
loses adhesive properties, particularly on cold ducts.  

7. De-stratification Fans  

Consider use of de-stratification ceiling fans in 
applicable high ceiling areas (i.e., garages, theatres, 
etc.) Size for total area coverage. Provide protective 
guards over fans where they may be subject to 
damage.  
 
 
 

Allows for better-tempered air distribution during 
heating and cooling seasons. Reduces energy cost 
and improves space comfort.  
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8. Thermal insulation  

Thermal insulation is to be provided on outdoor air 
intakes up to the heating coil and on exhaust ducts 
leading outside. 

 

 

9. Jacketing  

Jackets must be provided on all exposed ductwork 
and in mechanical rooms. 

 

 

10. Acoustic Insulation  

Acoustic insulation is to be provided on all transfer 
ductwork and wherever fan and duct noise may be a 
problem. 

 

 

11. Silencers  

Silencers are to be provided when required to meet 
noise criteria levels outlined in the Design Brief or in 
the Functional Program. 

If there are no requirements outlined in the Functional 
Program, designers are encouraged to follow 
ASHRAE guidelines regarding acceptable noise 
levels for each type of room usage. 

M.8.2.5 Air Exhaust 

 

1. Location  

Outdoor exhaust vents are to be located where they 
will not be susceptible to snow accumulation, or 
discharge directly into prevailing wind. Avoid locating 
in vicinity of the outdoor air intake (i.e., within 10 
metres).  

 

Snow accumulation can hamper or eliminate exhaust 
capability. A review of snow drifting patterns must be 
done when locating exhaust, as drifts will impede 
system operation for many months of the year.  

2. Insulation  

The exhaust air stack must be insulated where 
contact is made with outside air. 

This reduces the amount of condensation that may 
freeze and build up, reducing the size or possibly 
closing off the exhaust opening. 

3. Local Exhausts  

Local exhausts should be provided in all rooms and 
spaces where high levels of contaminants or odours 
are generated.  

They are typically provided in industrial arts rooms, 
change rooms, washrooms and kitchens.  
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Recirculating exhaust systems, such as range hoods, 
are not acceptable.  

If the recirculation air filters are not maintained, the 
system tends to be ineffective.  

• Individual major exhaust fans are to be 
interlocked with the air handling system.  

Unless air is being brought in at the same time it is 
being exhausted from the building, a strong negative 
pressure can be created in the building.  

• Local exhaust fans must not discharge into 
boiler rooms.  

Unstable draft conditions will affect burner 
combustion efficiency.  

• Areas having manually controlled exhaust 
fans are to be provided with timed switches.  

This avoids the possibility of exhaust fans being left 
operating unintentionally for long periods of time. 

M.8.2.6 Maintenance 

 

600 mm x 600 mm access doors are required for fresh 
air dampers.  

This allows operators and maintainers access for 
adjustments and repairs.  

300 mm x 300 mm access doors are required for fire 
dampers and should be located no further than 
500 mm from the fire dampers.  

Ensure that fire dampers are easily accessible. Also, 
a schedule of fire dampers installed should be 
provided with the O&M manual and their exact 
location be clearly indicated on as-built drawings.  

500 mm x 500 mm access doors are required for:   

• Exhaust air dampers  

• Return air dampers 

• Filters, coils  

• Balancing dampers  

• Mixing boxes  

• Reheat boxes  

• Turning vanes  

 

Isolating and balancing valves must be installed so 
that the flow through each heating coil in the air 
handling system can be adjusted with the coil 
circulating pump operating or not.  

 

Adequate access and space should be provided to 
allow complete removal of heating coils. 

It must be possible to operate the system manually if 
the three-way valve must be removed for 
maintenance or repairs.  

Provide enough unions and valves to allow complete 
removal of heating coils. 

Basic maintenance requirements. 

Provide access panels upstream and downstream of 
heating coils, adequately sized to allow for cleaning. 

 

M.8.2.7 Provisions of Monitoring Performance 

 

1. Balancing  
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Instrument test holes, drilled on site and sealed with 
duct plugs, are preferred to test ports for ventilation 
system balancing.  

Test ports are costly and not required frequently 
enough to warrant extra expense. Test holes can be 
drilled on site by the balancing contractor where and 
as required, eliminating the need for coordination with 
other subcontractors.  

2. Adjusting Outdoor Air  

Instrumentation must be installed to allow operators 
to regularly monitor temperatures of outdoor air, 
mixed air and supply air. Dial type thermometers are 
preferred.  

By monitoring temperatures. The correct proportions 
of outdoor air and mixed air can be set to ensure 
suitable supply air temperature. When this is not 
possible, users may be subjected to uncomfortable 
conditions. Other types of thermometers can be 
difficult. 

  
Each air-handling unit is to have supply air, mixed air, 
return air and outdoor air monitoring. 

Provides indication to building operator of system 
performance.  

M.8.2.8 Heat Recovery Systems 

 

Due to the need for energy efficiency in buildings, 
energy recovery ventilators (ERV’s) are to be used 
wherever savings from their use can be demonstrated 
to provide acceptable payback against the added 
capital costs of provision of the system. 

 

Package energy recovery ventilators are acceptable 
for small facilities such as community air terminal 
buildings, small offices, etc. They must be provided 
with a pre-heat coil on the outdoor air intake to counter 
defrost cycles. 

ERV’s in small buildings are recommended for their 
low installation cost. Unit could be set to operate on 
intermittent timing. 

Heat pipes and glycol heat recovery runaround loops 
may be acceptable for larger facilities. 

 

M.8.2.9 Filters 

 

All air shall be filtered before entering coils, equipment 
or occupied spaces, using throwaway, standard size 
filters.  

The intent is to prevent dust build-up and make it 
simple to replace filters regularly.  

Filtering shall be achieved by one set of filters, not by 
a summer-winter filter arrangement.  

A summer-winter filter bank arrangement is 
unsatisfactory because it is based on allowing entry 
of snow into the air handling system. Where this has 
been tried, the maintainers sometimes may not be 
aware that they are to remove one set in each season.  

On recirculating air systems, provision should be 
made for having filters capable of an 80% average 
efficiency. Typically, only 60% efficiency air filters 
should be installed. 

While the lower efficiency filters may not be needed 
to meet current codes, sufficient space in the 
ventilation system should be provided to 
accommodate higher efficiency filters.  
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Filter size, number and design are to be permanently 
labelled (lamicoid) on the unit near the filter access 
door. 

This makes it easier for maintenance staff and 
ensures that proper filters are re-supplied. 

M.8.2.10 Acoustic Control 

 

1. Duct Lining  

Acoustic lining should be avoided. Duct work with an acoustic liner is almost impossible 
to clean. Duct lining has been identified as a source 
of contaminant in the air stream. Its use should be 
minimized, and silencers should be used instead.  

2. Acoustic Separations  

All components of the mechanical ventilation system 
must be designed so that sound level will be within 
noise criteria limits recommended by ASHRAE.  

Mechanical noise and vibration of fans and pumps 
can be objectionable to building occupants. NBC 
6.2.1.1 requires HVAC systems to conform to good 
engineering practice such as described in the 
ASHRAE Handbooks and Standards.  

M.8.2.11 Mechanical Room Cooling 

 

In mechanical rooms and boiler rooms, provide 
mechanical make up and/or exhaust systems to 
maintain the rooms at acceptable operating 
temperatures. 

Mechanical and boiler rooms operating at continuous 
high temperatures will shorten the service life of 
mechanical and electrical components and create 
uncomfortable working conditions for operation and 
maintenance personnel.  

M.8.3 AIR CONDITIONING 

Although outdoor air temperatures can rise above comfortable indoor levels during the summer months, 
the additional cost of providing air conditioning is rarely justifiable for the short period of time it will be 
required. There are instances, however, where it may be justified because important normal operations 
would otherwise be disrupted.  
 

Recommendation Rationale 

M.8.3.1 Cooling 

 

For most of the year, varying the amount of outdoor 
air introduced into the system, and adjusting the heat 
supplied to heating coils can control the supply air 
temperature. Free cooling is generally adequate for 
the hottest days of the year.  
 

The additional expense of cooling equipment must be 
weighed against the benefit of cooling. Where cooling 
may be needed only for a few days of the year, the 
use of cooling equipment is discouraged because of 
the added capital and O&M costs.  

When even the maximum amount of outdoor air (see 
M8.2.2.2 "Outdoor Air Supply" -reference to free 
cooling) will produce supply air above 18°C for an 
extended period of time, the need for cooling 
equipment should be reviewed.  
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Where air conditioning is installed, equipment must be 
designed in conformance with the ACNBC Canadian 
Heating, Ventilation and Air Conditioning Code.  

Provision must be made for the proper shutdown in 
fall and start-up in the spring. 

M.8.3.2 Humidification 

 

Humidification is not typically required or 
recommended in public sector buildings. 

Humidification systems in the North have historically 
proven to be very difficult to operate and maintain 
because of the continual attention required to ensure 
efficient and proper operation. During extremely cold 
outdoor temperatures, the humidification levels in a 
building must be kept low to prevent excessive 
condensation on windows and to prevent 
deterioration of the building envelope. This reduces 
the benefits of humidifying the building and 
contradicts the rationale for providing a humidification 
system in the first place. 

Where humidification is deemed necessary and 
specifically stipulated as a functional program 
requirement, it should be steam-generated, and the 
system equipped with controls that automatically 
reset the humidity level to the outside air temperature. 
Supply water to the system must be properly treated.  

Steam-generated humidification is more reliable than 
atomization systems, which regularly malfunction due 
to calcium build-up. A proper water supply to the 
humidification system is required to ensure long-term 
system operation. 

M.8.4 ENERGY RECOVERY AND DEMAND CONTROL SYSTEMS 

Higher energy costs coupled with growing concerns regarding indoor air quality have placed increased 
demands on energy recovery and control system technologies. A method of maintaining good indoor air 
quality and conserving energy is to control the ventilation rate according to the needs and requirements of 
building occupants.  

 
Technologies such as Demand Control Ventilation (DCV), Direct Digital Control (DDC), new energy 
recovery equipment and associated controls provide opportunities to reduce energy consumption.  
 

Recommendation Rationale 

M.8.4.1 General 

 

When designing new building systems, whether 
heating, ventilation, and/or services, every effort 
should be made to incorporate energy recovery 
and/or control systems. Consideration should be 
given when weighing possible marginally higher 
installation costs versus overall operational cost 
reductions, especially on smaller systems. Provide 
the client/user with a capital cost recovery summary 
as part of the system design and analysis.  

Reduces size of primary load equipment (i.e., boilers, 
chillers, burners, pumps, etc.), thereby reducing 
overall energy consumption. In many new buildings, 
the cost savings resulting from the reduction of 
cooling tonnage and/or heating equipment size, alone 
offsets the initial cost of thermal recovery units. 
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M.8.4.2 Energy Recovery 

 

Device – General  

When electing heat recovery equipment, select 
devices that recovery sensible heat. 

Sensible heat is the most readily recoverable energy, 
especially considering the low humidity levels 
encountered in the North. 

Heat wheels can recover latent as well as sensible 
heat whereas heat pipes, heat exchangers and glycol 
loops cannot. Note that heat wheels cannot be used 
where there is danger of cross-contamination 
between airflows. The efficiency of heat wheels is 
higher than that of heat pipes or glycol loops. 
However, the use of heat wheels should be avoided 
in remote communities because they may be too 
complex for local maintainers. 

 

Use counter-flow type energy recovery equipment 
only.  

Generally, counter-flow provides the greatest 
temperature difference and heat transfer rate across 
the recovery exchanger.  

Designer must bear in mind the project location and 
maintenance preferences when selecting types of 
heat recovery systems. 

When selecting, consider such factors as installation 
and operational costs, ease of operation, simplicity 
and maintenance, etc.  

M.8.4.3 Demand Control Systems 

 

On large volume systems (i.e., greater than 4000 
cfm), maximize usage of demand control ventilation 
(DCV) systems using sensory controls (i.e., CO2 
sensors; time control and/or occupancy sensors). 
CO2 control is best utilized in rooms where 
occupancy variation is high and/or unpredictable. 
Timed control is best used in situations where the 
occupancy load and load variations of a building are 
known over time, while occupancy sensors are best 
utilized in low occupancy, intermittent use areas.  

When properly located and installed, DCV systems 
offer greater payback than energy recovery systems 
and generally range from two to five years.  

M.8.4.4 Variable Frequency Drives (VFDs) 

 

VFDs can be used to control mechanical equipment 
such as pumps and fans. Installation of VFDs is to be 
coordinated with the Electrical Designer. A VFD 
should be rated to match the electrical characteristics 
of the motor, the starter and the circuit protection.  

The use of a VFD to control mechanical equipment 
that has fluctuating patterns of use can result in 
energy savings. The Mechanical Designer will 
determine the need for a VFD, and it is the 
responsibility of the Electrical Designer to ensure that 
its installation is in accordance with electrical codes 
and standards.  
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M.8.5 SERVICE FACILITIES 

 

M.8.5.1 Air Curtains 

 

Overhead garage or service doors which are often 
used should be provided with air curtains. Air curtains 
supply a flow of air down over the door openings when 
doors are open. This reduces infiltration and saves 
energy. 

Where air curtains are installed on overhead doors, 
significant heating energy savings can result. 
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An automatic temperature control system properly designed, installed, maintained and operated provides 
the best possible occupant comfort and the most efficient mechanical system operation.  
 

M.9.1 GENERAL 

Recommendation Rationale 

Conventional, low voltage (24 volt) electric control 
systems are acceptable for most buildings.  

Electric controls are simpler to operate and to service, 
especially in more remote communities. 

Direct Digital Control systems with electronically 
operated control devices may be used in larger type 
buildings (e.g., schools, health centres, hospitals, 
etc.). 

The control industry is changing more and more to 
DDC controls. The systems are now robust enough 
and easy enough to operate in remote communities. 
The ability to be diagnosed remotely over a modem 
has advantages in remote communities. 

M.9.2 CONTROL COMPONENTS 

Recommendation Rationale 

M.9.2.1 Components – General 

 

All controls, regardless of type, are to be calibrated in 
degrees Celsius, whenever possible.  

The GN has standardized on the metric system. It is 
confusing to have mixed markings on controls.  

CSA approval is required for all control equipment, 
including alarm panels.  

 

Stand-offs are required for all duct- mounted controls 
and accessories mounted on externally insulated 
ducts.  

Stand-offs are intended to keep these items fully 
accessible for operation and servicing. 

M.9.2.2 Thermostats and Sensors 

 

Thermostats and/or sensors located in gymnasiums 
are to be located 2400 mm above the floor and be 
complete with a heavy-duty metal guard.  

Gym thermostats and sensors need to be protected 
against damage, and the students need to be 
protected from sharp comers. Gyms are used for 
public functions, which requires that they have 
tamper- proof covers.  

In cases where a space thermostat controls a heating 
control valve and a variable air volume or cooling 
control in sequence, there is to be a dead band of 2°C 
between the heating and cooling.  

The intent is to optimize energy consumption by 
avoiding simultaneous heating and mechanical 
cooling, or heating and free cooling.  

Thermostats located in public areas must have 
vandal-proof guards.  

This prevents intentional or unintentional tampering 
by building users.  

Locking type thermostats are to be used in public 
facilities where maintainers only should be able to 
adjust temperatures.  

Where there are a variety of users, it is often 
preferable to allow only maintenance staff to control 
temperature in public areas of facilities such as 
arenas, lobbies, public washrooms, public areas of air 
terminal buildings.  
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Locking type thermostats are not to be used where it 
is desirable to allow users to adjust room 
temperatures (refer to functional program for 
direction). Where users should be able to adjust room 
temperatures, range limits are to be used to restrict 
the amount of adjustment above or below 
predetermined values.  

In many cases it is more appropriate to allow users to 
adjust room temperatures (rather than having them 
rely on maintainers for minimal adjustments). 
Examples include health Centres, staffed areas of 
schools (offices, classrooms), and community offices. 
Range limits would protect against overheating.  

Low voltage electric heating thermostats are to be 
SPST (single pole, single throw, i.e., similar to 
Honeywell T86A).  

In cases where SPDT (single pole. double throw) 
thermostats have been used, the wiring has 
sometimes been installed incorrectly. The SPST 
thermostats are simpler, and less likely to be installed 
incorrectly.  

M.9.2.3 Control Valves 

 

Control valves (i.e., two- and three-way control valves 
for heating or cooling coils) are to be sized based on 
a Cv rating required to provide a pressure drop of 21 
kPa or other rationale to ensure that there will be no 
'hunting' at low flow rates.  

Incorrectly sized control valves result in poor 
controllability.  

Normally open, electrically operated heating zone 
valves are to be used. Do not use thermostatic valves. 

This allows for flow through heating system in the 
event of an actuator failure. Thermostatic valves are 
not recommended, as they require ongoing 
calibration.  

M.9.2.4 Flow Switches 

 

Flow switches are to be vane type on piping 50 mm 
and smaller. Paddle type flow switches will be 
acceptable on larger piping. 

On smaller piping sizes, paddle type flow switches are 
difficult to install properly and do not function 
adequately. The sensitivity cannot be adjusted, 
resulting in nuisance alarms.  

M.9.2.5 Control Transformers 

 

The number of control devices, i.e., low voltage 
electric zone control valve for heating radiation, is to 
be calculated for each given transformer, based on 
the type of device.  

Limiting the number of control devices on a circuit 
avoids excessive voltage drop for each controlled 
device and premature failure. 

M.9.2.6 Damper Actuators 

 

Independent damper actuators are to be appropriately 
sized and installed on each outdoor air, return air and 
relief air control damper. 

Where a common damper actuator is used a long 
connecting rod is sometimes required, which is nearly 
impossible to set up, and the quality of control is 
reduced. 
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Recommendation Rationale 

M.9.3.1 Outdoor Air 

 

The amount of outdoor air brought in to the system is 
to be controlled by a mixed air temperature sensor 
with its minimum settings to the recommended 
ASHRAE 62.1 minimum requirement. 

Outdoor air (normally cold) is mixed with room 
temperature return air to produce supply air (mixed 
air). The amount of outdoor air is varied to provide 
more or less cooling as needed but never less than 
the minimum code requirements. 

M.9.3.2 Return Air 

 

In no case should the heating coil in the air handling 
system be controlled by the thermostat in the return 
air duct.  

Normally air returns to the mixing chamber from user 
areas and will therefore be at or above 20°C. If for any 
reason it falls below this, the heating coil activates and 
the ventilation system ends up acting as a heating 
system (like a forced air system), rendering the 
hydronic heating system thermostat controls 
ineffective. 

M.9.3.3 Supply Air (Mixed Air) 

 

A supply air controller is required to control the 
temperature of the supply air to between 13 -16°C. 
For most of the year, varying the amount of outdoor 
air introduced into the system can control the supply 
air temperature. When the maximum amount of 
outdoor air will produce supply air above 18°C for 
extended periods of time, the need for cooling 
equipment should be reviewed. See Mechanical M8.3 
"Air Conditioning".  

Air is normally supplied at a high level in a room or 
space. If it is supplied at a temperature equal to or 
warmer than the room, it tends to remain at a high 
level in the room and not come down into the occupied 
space where it is needed. 

The mixed air controller in the air handling system 
(controlling outside and return air dampers) must be 
the averaging type. 

The averaging type sensor avoids inaccurate 
measurement by averaging colder or warmer air 
streams.  

An automatic reset type freeze stat located 
downstream of the heating coil must be provided and 
set at 5°C. 

The automatic reset type freeze stat is required to 
reduce the likelihood of air handling systems shutting 
down and remaining off during cold weather 
extremes.  

M.9.3.4 Heating Coils 

 

The thermostat controlling the heating coil in each 
AHU (air handling unit) should be located a minimum 
of three metres downstream of the coil in the supply 
air duct and preferably downstream of the supply fan.  
 

The distance from the coil ensures the thermostat 
reads the actual supply air temperature (not the 
temperature immediately next to the heating coil).  

Fast response type controllers should control heating 
coil control valves.  

Without fast response controllers, the control valve 
hunts from full open to full closed position, never 
reaching a position of equilibrium, resulting in the 
overheating of occupied spaces.  
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Electric, modulating controls are preferred for heating 
coils. And they must remain energized even when the 
AHU fan is shut down.  

If the controls are de-energized when the air handling 
system is shut down, the heating medium circulates 
freely to the heating coil (given that normally open 
valves are preferred) when it is not required, and often 
the result is overheating. 

M.9.3.5 Time Clock 

 

The operation of mechanical equipment with 
intermittent usage such as ventilation units is to be 
controlled by operator/user-activated time clocks 
appropriately located in the area being served. The 
timers should be manual spring- wound type or 
electronic countdown type with operating ranges 
selected to match the occupancy of the area served.  

Operator/user-activated timers that are conveniently 
located in the area served ensure that the mechanical 
equipment will operate only as required, thus reducing 
energy consumption and reducing operating and 
maintenance costs.  

Where it is not possible or appropriate to provide the 
above user-activated control, provide a 7-day 
programmable time clock c/w quartz control clock and 
battery back- up.  

This is intended to ensure that mechanical equipment 
is programmed to operate only during occupied 
periods and to shut down during unoccupied periods. 
It also reduces operating and maintenance costs.  

M.9.3.6 Typical Ventilation Unit Control 

 

A typical direct digital control system has been 
developed for ventilation unit control. The control 
strategy can be applied to many ventilation units, both 
small and large. Refer to Figure 9.1. 

A typical ventilation control strategy will provide some 
consistency in operation and maintenance. 

M.9.3.7 Typical Direct Digital Control (DDC) Sequence of Operation 

The ventilation system will start by pressing the system start push button PB-1 located in the general office, 
gymnasium, or area served. The vent unit will start and operate for the predetermined number of hours as 
pre-programmed in the DDC and will then shut down (a gym vent unit would typically be set to operate 4 
hours). If additional time is required, the unit can be restarted by pushing the start button PB-1 again.  
 
The DDC controller will start the supply fan with the HAND-OFF-AUTO switch in the AUTO position via 
digital output DO-1. The return fan, associated exhaust fans and heating coil circulating pumps will be hard 
wired to operate with the supply fan. Supply fan start up will notify the DDC by digital input D1-2, wired to 
the auxiliary contact of the supply fan starter.  
 
Upon confirmation of start up from D1-2, the vent unit will operate on 100% return air for a preset purge 
time to stabilize temperatures (i.e., 5 minutes). At the end of the pre-programmed purge time, the supply 
air control loop will assume control of the mixed air dampers, DA-1, 2,3. The mixed air dampers will be 
ramped to the minimum or control position over a preset time (i.e., 10 minutes).  
 
The supply air control loop, with inputs from supply air temperature sensor TS-1 and return air temperature 
sensor TS-2, will modulate the heating coil valve V-1 in sequence with the mixed air dampers DA-1, 2,3 to 
maintain the supply air temperature at the proper set point as determined by the return air reset loop. A 
supply air temperature reset potentiometer ADJ-1, located beside the DDC panel, will allow the operator to 
INCREASE or DECREASE the supply air temperature, within limits (i.e., 3°C), to suit specific building 
requirements.  
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CO2 sensors can be used as part of Demand Control Ventilation (DCV) strategies. Typically, the indoor 
CO2 level is compared to the outside level. Based on the room’s usage, an acceptable CO2 differential is 
determined. Outdoor ventilation is then modulated to meet the acceptable CO2 differential. Designers 
should refer to ASHRAE requirements when designing such systems. 
 
Direct mount and readout analog thermometers TI-1, 2, 3, 4 will provide the operator with outdoor, mixed, 
supply and return air temperatures. A magnehelic type differential pressure gauge, FI-1, mounted on the 
unit, will provide indication of the differential pressure or loading of the vent unit filters. A differential pressure 
switch, DP-1, sensing filter loading will input to the DDC controller a dirty filter condition.  
 
A low limit control loop with inputs from the supply air temperature sensor TS-1, located downstream of the 
supply fan, will shut down the vent unit upon sensing a low supply air temperature, after a 5-minute time 
delay.  
 
The following user adjustable set point and control parameters will require password access  
 

• Ventilation unit run time (2, 4, 10 hours, etc.) 

• Purge time at system start (10 minutes)  

• Mixed air dampers ramp time (10 minutes)  

• Minimum outdoor air position (15, 20, 30%, etc.) 

• Supply/return air temp reset schedule  

• Remote supply air temperature reset adjustment span (3°C)  

• Low limit supply air temperature set point adjustment (2°C)  
 
Provide continuous trending at 30-minute intervals for the following points:  
 

• Supply air temperature  

• Outdoor air temperature (one sensor per project) 

• Return air temperature 

• CO2 reading  

• Filter status (CLEAN/DIRTY)  

• Supply fan status (ON/OFF)  
 

M.9.3.8 Typical DDV Sequence of Operation Diagram 

Provide a modem module connection on buildings where required to allow off-site monitoring of the system 
performance. 
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Figure M.9 - 1– Ventilation System Control Schematic 
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Figure M.9 - 2– Direct Digital Controller Identification 

 

 
 

M.9.4 HYDRONIC HEATING CONTROL 

Recommendation Rationale 

M.9.4.1 Radiation Control 

 

The radiation zone is to be controlled by a low-voltage 
room thermostat controlling the normally open (NO) 
modulating control valve.  

This provides a cost-effective radiation zone control.  
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Recommendation Rationale 

All heating loops, including those installed in 
washrooms and storage rooms, are to be provided 
with individual or zone control, and not 'run wild.'  

The small additional initial cost of providing control is 
much less than the long-term energy savings, given 
the high cost of heating energy. 

M.9.4.2 Force Flow Control 

 

The force flow unit is to be controlled by a line voltage, 
low-range, wall-mounted thermostat complete with 
locking metal guard. Provide control valves on units 
where overheating of the area may occur when the 
fan is off.  

This provides a cost-effective control of force flow 
units.  

M.9.4.3 Unit Heater Control 

 

The unit heater is to be controlled by a line voltage, 
low-range, wall-mounted thermostat complete with 
locking metal guard.  

This provides a cost-effective control of unit heaters.  

Provide control valves on units where overheating of 
the area may occur when the fan is off. 

 

The room thermostat is to be located on the wall, but 
not directly in the air stream from the unit and shall be 
provided with a locking guard. 

 

M.9.4.4 Boiler Temperature Control 

 

Provide indoor/outdoor controls for boilers with 2 or 3 
step settings.  

Seasonal adjustments to boiler temperatures can 
occur automatically (increased in cold weather, 
decreased in warmer weather), thereby increasing 
energy efficiency.  

 If existing domestic HW tanks are dependent on 
boilers, do not use this method of control. 

M.9.5 MECHANICAL ALARMS 

Recommendation Rationale 

M.9.5.1 Mechanical Alarms 

 

Mechanical alarms should be minimized and 
restricted to essential building conditions. Low 
building temperature is the only condition that is 
considered to be 'critical' and that must activate the 
automatic dialer and/or outdoor alarm light.  

Elaborate alarm systems, which are costly to install 
and maintain, have caused many nuisance call-outs 
and may become ignored. The probability of false 
alarms is reduced with only one (I e., low building 
temperature) alarm designated as critical. 
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M.9.6 OPERATION AND MAINTENANCE 

M.9.6.1 Identification 

When a DDC system is installed, all addressable components must be provided with a permanent lamicoid 
identification label. 
 
Provide framed glazed schematics for all systems to be mounted on a wall adjacent to the system. A 
complete sequence of operation is to be included for all systems. 
 
 
 

END OF SECTION 
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CHAPTER E - ELECTRICAL 

INTRODUCTION 
 
Electrical energy in 25 isolated communities of Canada’s largest territory is primarily provided by the Qulliq 
Energy Corporation’s stand alone and unconnected power diesel generation systems resulting in very high 
energy cost. The unique northern operating environment requires the optimum mix of special industry 
proven; design considerations for installation of efficient and reliable electrical systems and equipment while 
ensuring safe, economical, optimised operational efficiency leading to a longer lifespan of equipment and 
investment sustainability. Since the late 1980s electricity has been available in every community in the 
Nunavut. Electric lighting, appliances, telecommunication and computer equipment are now typical in 
buildings across the territory. As well, the construction of increasingly airtight buildings, in the interest of 
reducing fuel costs, has resulted in an increased use of electricity to power mechanical systems and 
controls. Automatic controls balance the conflicting requirements for comfort, energy conservation, 
simplicity and reliability. 
 

E.1 CODES AND REGULATIONS 

E.1.1 REFERENCE DOCUMENTS 

All Electrical installations & equipment are to meet strict compliance with the stringent most requirements 
of the latest edition of the applicable codes and regulations including, but not necessarily limited to the 
following: 
 

• National Building Code of Canada (NBC)  
• Government of Nunavut Safety Services Division 1 Building Code Act 2 
• Government of Nunavut Fire Prevention Act 2 
• Government of Nunavut Technical Standards and Safety Act 
• Canadian Electrical Code (CEC)  
• Underwriters Laboratories Canada (ULC)  
• Underwriters Laboratories Incorporated (ULI Canada)  
• Canadian Standards Association (CSA)  
• Illuminating Engineering Society of North America (IESNA) Lighting Handbook 10th Edition 
• Institute of Electrical and Electronics Engineers (IEEE)  
• GN Electrical Mechanical Safety Section -Electrical Bulletins 
• Government of Nunavut's (CGS-IPS) Structured Cabling Guidelines Version 1.6 – August 2015 
• National Fire Code of Canada (NFC) 
• National Energy Code of Canada for Building 2015 (NECB)  
• Electrical and Electronic Manufacturer's Association of Canada (EEMAC) 
• National Electrical Manufacturers Association (NEMA) 
• Telecommunications Industries Association (TIA) 
• American National Standards Institute (ANSI) 
• American Society for Testing and Materials (ASTM) 
• Insulated Cables Engineers Association (ICEA) 
• Aerodrome Standards and Recommended Practices (TP312E) 
• International Electrical Testing Association (ANSI /NETA ATS) 

(Standard for Acceptance Testing Specifications for Electrical Power Equipment & System)  
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Related offices include:  
Protection Services Divisions and Safety Services – Community and Government Services 

• Qulliq Energy Corporation (QEC) 

• NorthwesTel 

• Arctic Cable (Local Cable Television Authority)  
 

E.1.2 MATERIAL STANDARDS 

All electrical equipment, assemblies and materials is to be approved by Canadian Standards Association 
(CSA), Warnock Hersey, ULI ULC Canada & ETL Testing Laboratories Inc. or any other accredited agency 
approved in accordance with the Govt. of Nunavut’s Electrical Protection Regulations by the Chief Electrical 
Inspector, Safety Services, CGS Safety Services Division. 

  

 
Rational 
To ensure the electrical service & distribution equipment, devices, assemblies and materials including 
appliances and wiring products installed in Nunavut buildings conform to specific national standards 
recognized by the Intertek, Underwriters Laboratory, Standards Council of Canada (SCC)and Canadian 
Standards Association's Canadian product certification. 
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E.2 OPERATION AND MAINTENANCE 

E.2.1 GENERAL 

See G1 and G4. 
 

E.2.2 ACCESS 

Electrical systems generally require relatively little maintenance. However, easy access to equipment that 
must be serviced is important. Access hatches and spaces to be provided for all electrical equipment are 
required to ensure a safe working area to service or replace electrical equipment.  
 

E.2.3 SPARES 

Regional Maintainers should determine, in consultation with the Technical Officer, Project Manager and 
design consultants, what spare parts should be provided. The following is a recommended list of regular 
and emergency spare parts that should be stored in each facility for communities that are not on the road 
system:  
 

• set of each type of manual starter heater  

• 3 spare fuses of each type used (i.e., 600 V and below) 

• 5 spare fuses of each type used (i.e., control fuses)  

• 1 spare coil of each starter size  

• 1 spare control transformer of each type used  

• 5 spare pilot lights of each type used (i.e., fire alarm panels, MCCs, transfer switch), 10 of 
each if they are incandescent  

• Spare LED lamps equal to 10% of the number used in the facility. Specify an integer 

number of lamps rounded to the nearest case 

• 5 spares of each other type or size of lamps used 

• 5 % spare 1P-15 Amp breakers within each panel board, minimum of 2 

• 5 % breaker spaces within each panel or distribution board, minimum of 2 

 
If a generator is required, provide:  

• 5 spare oil filters  

• 5 spare fuel filters  

• 5 spare air filters  

• 3 air cleaner elements 

• 3 set of fuses for control panel 

• 2 spare fan belts of each type used  

 

Where metric size nuts and bolts are used, provide one set of sockets complete with ratchet handle and 
set of combination. 
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E.2.4 MAINTENANCE TOOLS 

Provide complete sets of specialized tools required for adjustment and maintenance of equipment supplied. 

 
Rationale: 
 
Spare parts are often difficult, if not impossible, to get within many communities, and there is often a long-
time lapse required to send in spare parts. As a minimum an inventory of spare parts as listed, if maintained, 
should cover most of the regular and emergency maintenance required on electrical systems during a 
facility's lifetime. Spare parts used for repair during warranty period are to be replaced at the end of the 
warranty period. 
 

E.2.5 STANDARDIZATION 

In the interest of maintenance and economy, it would be prudent to ensure that all distribution panels, 
equipment, assemblies and materials, interior, exterior, exit and emergency lighting fixtures and controls, 
pumps, starters heating systems and ancillaries including appliances and power outlets devices and wiring 
products installed in Nunavut buildings be of the same manufacturer throughout each facility. 

 

E.2.6 CSA CODE REQUIREMENTS 

CSA specific requirements of CSA-282/CSA, Z32 & Z-462-12 regarding spare parts, special tools, log 
books, for testing & maintaining systems, and workplace electrical safety. These requirements are to be 
included in the project specifications for the information and implementation by contractors. 
 

E.2.7 OPERATION AND MAINTENANCE MANUALS (O&M MANUALS) 

At present, manuals are to be prepared in accordance with good engineering practice.  
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E.3 IDENTIFICATION 

Clear identification of electrical equipment is particularly important for the electrical system. Local 
maintainers and trades people should be able to quickly understand and locate related system equipment. 
Consistent identification in all public sector buildings is recommended to ensure that maintainers and 
operators can easily become familiar with any public sector building in any community.  
 
Nameplates of equipment shall be easily visible and easily readable after installation. 
 
The language should be English. There are four official languages (including dialects) in the Nunavut. 
However, for operations and maintenance staff and trades people, an understanding of English is required, 
and therefore English is the language recommended for identification of components and systems.  

 
Various levels of identification can be incorporated within a specific building. According to the Canadian 
Electrical Code, annunciation of main distribution panels, sub-panels, motor control centers, and motor 
starters is required. Additional steps in identification are listed below for possible implementation.  
 

   

Tape style identification 

 

Heat shrink identification 

 

Printable sleeves 

 

 

E.3.1 IDENTIFICATION 

Colours of conductors shall be as specified in the Canadian Electrical Code. 
 

Recommendation Rationale 

Self-laminating conductor markers may be used to 

identify conductors at all panel boards, motor control 

centers, junction boxes, terminal cabinets and outlet 

boxes. The numbering system can include circuit 

numbers on power circuits. In low voltage and control 

system wiring, the numbering should match the 

control diagrams. 

Circuit numbers are useful to identify wiring for 
trouble-shooting and to avoid accidents by 
preventing contact with energized conductors. 
Due to the increasing complexity of electrical 
systems, it has become important to identify 
wiring with control diagrams of the system, to be 
able to trace wiring when correcting operation 
and maintenance problems. The minimal cost of 
identifying the conductors is paid back during 
trouble-shooting, and during training of 
maintainers or when modifying the system.  

E.3.1.1 Power Distribution Identification 

 

Provide comprehensive single line diagram of the 
power distribution system as part of the contract 
documents complete with the following: 

This ensures the safety of maintenance & 
emergency response personnel (e.g. fire 
fighters) to provide a clear understanding of 
installed systems and where to de-energize 
equipment when servicing. 
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Recommendation Rationale 

• Configuration, type, voltage current rating of 
all switchgear, transformers panel boards & 
motor control centres. 

 

• Type, frame size, trip size, interrupting rating 
of all overcurrent protective devices. 

 

• Available fault current at all switchgear, 
switchboards, panel boards and MCC's. 

 

• Type Size and current ratings of services & 
feeders. 

 

• Connected load and anticipated demand 
load at all switchgear, switchboards, panel 
boards and MCC's. 

 

• Provide copies of "as-built" single line 
diagrams as part of the Operating and 
Maintenance Manuals. 

 

 
Figure E.3 - 1- Sample Single Line Diagram 

 

E.3.2 RACEWAY/JUNCTION BOX IDENTIFICATION 

Recommendation Rationale 

E.3.2.1 Junction Boxes 

 

Provide identification of the enclosed systems by 
painting the junction cover plates. See Electrical 
System Identification Tables E-1 and E-2. 

This is useful when tracing system conduits, 
locating devices and system components when 
troubleshooting or when problems making 
additions or deletions to the system.  
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Recommendation Rationale 

E.3.3 EQUIPMENT IDENTIFICATION 

 

See Electrical System Identification Tables E-1 and 
E-2. 

 

E.3.3.1 Panel Directory 

 

Computer generated or typewritten panel directories 
are required. 

Hand written directories vary in legibility and 
durability. 
 

Room numbers used for circuit identification should 
be those that are identified on the contract 
documents. 

Maintainers should have access to the original & 
subsequent drawings for reference. The room 
numbers are required by other sections of the 
GBP. 
 

At times both a room name and number may be used. Common names of rooms that are unlikely to 
change may also be used for quick identification. 
E.g.: Mechanical Room, Electrical Room, 
Janitorial etc. 
 

The directory should allow for identification of any 
future loads added to the panel. A copy of the file 
should be included in the O& M manual. 

This provision would provide ease of future 
updating the directory when changes are made. 

E.3.3.2 Terminal Cabinets 

 

In terminal cabinets for control wiring and low voltage 
wiring, identify terminal and wiring with appropriate 
labeling. Provide a computer generated or 
typewritten panel directory. 

This is done for operations and maintenance staff 
(maintainers to factory representatives) to be 
able to quickly trouble shoot problems and to add 
and delete parts of the system. 

E.3.3.3 Labels and Lamacoids in Service Rooms 

 

Mechanically fasten all lamacoids in service areas 
and mount adjacent to, not on, controllers. Fasten all 
on equipment either by mechanical means or with 
adhesive backing. Ensure lamacoid is applied on 
clean level surface. 

Mounting labels not on controllers ensure 
identification is not painted over during 
maintenance activities. 

Alternative: provide lamacoids on cover and inside 
enclosure, instead of “adjacent to” when two (2) or 
more panel boards of the same size are installed side 
by side or in the same room. 

Relays in control cabinets must be identified for 
maintenance and trouble-shooting.  

Type D labels should be provided for relays in control 
cabinets.  

 

E.3.3.4 Control Diagrams 

 

Copies of the control diagrams of the enclosed 
system may be located within enclosures designated 
for such and an additional copy provided within the 
appropriate section of the O & M manual. 

Many simple or complex control systems are 
located in public sector building. No matter the 
complexity, control diagrams provide the 
electrical or maintenance staff with the 



January 2020 Good Building Practices Guideline Third Edition 

 Chapter E – Electrical Page 8 

Recommendation Rationale 

information they need to understand the proper 
operation of the system. The minimal cost of 
providing control diagrams is paid back during 
future trouble shooting, and during training of 
maintainers or when modifying/repairing the 
system. 

 

E.3.4 RECEPTACLE IDENTIFICATION 

Circuit and panel may identify receptacles only when it is important that a building user unfamiliar with the 
electrical system be able to quickly re-set breakers. 
 

Recommendation Rationale 

E.3.4.1 See Electrical System Identification 

Tables E-1 and E-2 

 

 This is typically required in basic health care 
areas of health centers, patient care areas of 
hospitals and industrial arts rooms of schools. 

E.3.4.2 Receptacle Labels 

 

Mount labels adjacent to, not on the cover plate of the 
receptacle 

This practice ensures identification if the cover 
plates are removed (i.e., during painting). 
 

Use Lamacoids Printed labels may be easily painted over, 
whereas lamacoids are raised off the wall surface 
and even if painted over remain readable 
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ELECTRICAL SYSTEM IDENTIFICATION TABLE E-1 

LABELS AND LAMACOIDS 

Component Type Information 

 
Main distribution centre 
 
Main breaker 
Sub distribution panel 

 
A 
 

A 
A 

 
Year installed, name of facility, names of electrical engineer 
and electrical contractor 
Voltage, phase, amps 
Name of panels it is feeding (i.e., Panel A, Panel B) 

 
Panel boards 

 
A 

 
Panel designations (i.e., A, B, C or EA, EB, EC for panels 
fed from emergency power) 

 
Terminal cabinets 
i.e., telephone, low voltage 

 
B 

 
Indicate equipment controlled 
(i.e., Telephone Rooms 1-12, Intercom Rooms 1-7) 

 
Equipment 
i.e., motors, fans, pumps, etc. 

 
 

 

SEE MECHANICAL IDENTIFICATION STANDARDS 

 
Disconnect switches 

 
B 

 
Indicate equipment controlled and voltage 

 
Starters / contactors  

 
B 

 
Indicate equipment controlled and voltage 

 
Motor control centres 

 
B 

 
Indicate equipment controlled and voltage 

 
Transformers 

 
B 

 
Circuit and panel designations 

 
Relays 

 
D 

 
Circuit and panel designations 

 
Junction boxes, pull boxes  

D 

 
Circuit and panel designation for power. 
Contents for low voltage  
(i.e., TV rooms 1-12 or security rooms 1,2 & 7) 

 
On/Off switches 
 
Fire alarm devices (i.e., pull 
stations, end of line) 

 
C 
 

C 

 
If it is not obvious, then indicate area being served  
(i.e., service spaces or grouped switches) 
Zone number and device number in that zone  
(i.e., Zone 1-#3, Zone 10 - #7) 

 
Receptacles: 
$ standard duplex 
$ GFCI 
$ surge suppression 
$ special receptacles 

 
 

D 
D 
D 
D 

 
Indicate: 
$ panel / circuit designation 
$ panel / circuit designation 
$ panel / circuit designation 
$ panel / circuit designation and voltage, phase, amps 

 

Label Letter Height Type  Colours 

 
Type A 

 
9.5 mm 

 
Riveted lamacoid 

 
white lettering / black background 

 
Type B 

 
6.0 mm 

 
Riveted lamacoid 

 
while lettering / black background 

 
Type C 

 
3.0 mm 

 
Adhesive lamacoid 

 
white lettering / black background 

 
Type D 

 
3.0 mm 

 
Adhesive label 

 
black lettering  

Note: for fire alarm comp0nents background shall be red.
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ELECTRICAL SYSTEM IDENTIFICATION TABLE E-1 

COLOURS 

Component 
Conductors 
or Cables 

Raceways and 
Junction Boxes1 

Receptacles  Other 

 
Normal power: 

- 120/208, 240 volts 
- 347/600 volt 

 
 

Code 
Code 

 
    

Gray  
Sand 

 
 
As specified 
by designer 

 
 

 
Emergency power: 

- 120/208, 240 volts 
- 347/600 volt 

 
    

Code 
Code 

 
    

Orange 
Sand 

 
     

Red (see Note 3) 
n/a 

 
 

 

Low voltage and Safety: 
- switching / controls 
- emergency  
- exit lighting 
- security / panic 
- mechanical alarms 

 
See Note 2 
 
 
 

 

    
Black 
Orange 
Orange 
Blue 
Amber 

 

 
 
 

 

     
 
 
Exterior 
Strobe (blue) 
Strobe (amber) 

 
Fire alarm: 

 
Red 

 
Red 

 
 

 
Exterior Strobe 
(red) 

 

Communications  
and Security:  
- structured wiring   
- telephone 
- intercom and sound 
- television and cable 
- CCTV 
- Access Control 
- Intrusion Alarm 
 

 
See Note 2 
Blue 
Olive / Gray 
Brown 
Black 
Beige 
 

 

 
White 
White 
White 
Brown 
Brown 

 
 

 
 

 

• Low voltage cable can be purchased with various colors of the exterior jackets allowing quick 
identification for tracing of the installed cabling for security, nurse call, intercom, data, video, 
telephone, television, CCTV, DDC cabling within an area. 

• All junction boxes pull boxes and their covers must be painted according to the color-coding 
schedule. Color coding is not necessary for visible surface mounted junction boxes as they can be 
easily traced. 

• Only receptacles that form part of an Essential Power Supply are required to be red. 
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E.4 POWER SUPPLY 

Qulliq Energy Corporation (QEC) supplies electricity in most communities In Nunavut by diesel generators 
operated. Fuel is re-supplied annually, and power costs are very high. Voltage fluctuations are typical, as 
are power outages. Three-phase power is not available in all communities. Power is supplied to consumers 
primarily by overhead service with larger buildings being supplied by underground conductors from pad 
mounted transformer.  
 

Service Sizing  
Size main services & service transformers according to the connected load or estimated load, whichever is 
greater. Calculate connected load by using demand factors as dictated by the type of load plus an allowance 
for future load. Calculate estimated loads based on basic power loads plus additional loads anticipated for 
heavy power usage areas. 

E.4.1 PUBLIC UTILITIES 

Power is supplied and distributed by Qulliq Energy Corporation (QEC). 
 

Recommendation Rationale 

E.4.1.1 Consumption Targets 

 

See specific sections regarding energy consumption 
requirements (i.e., lighting motors). 

See General G6.1 National Energy Code. 

E.4.1.2 Underground Service 

 

Overhead services are preferred. However, if an 
underground service is necessary, teck cable is 
preferred. In non-permafrost areas, the cable needs 
to be placed below the frost especially if the soil is 
frost susceptible. In permafrost, or if the cable must 
be placed in the active layer, it must be surrounded 
by non- frost susceptible soil. 

Overhead services are preferred as they are 
easy to repair and maintain. If the service is 
underground, teck cable is easier to install and 
less expensive compared to conduit, especially 
in cold weather. Teck cable is flexible enough to 
take the stress of frost heaving and installation 
over uneven or rocky ground. In permafrost 
areas, surrounding fill should be of a type that 
does not bond to the wires (because frozen soil 
tends to contract and crack, causing buried lines 
to pull apart when the line on each side of the 
crack is frozen tightly in the soil).  
 

This can be accomplished by surrounding the 
screened sand on all sides be gravel, which will 
ensure drainage of water out of the sand. 

Underground service conductors over 75 meters 
should be installed inside a PVC sleeve. 

By providing a PVC sleeve for long underground 
service runs, the increased potential of 
movement from frost heaving, will decrease the 
stress on the installed cable. 

 

E.4.2 AUXILIARY POWER 

Reliability of power supply for equipment is more important in cold climates than in moderate climates 
because of the dire consequences of failure. Systems depend on electricity for boilers, pumps, fire 
protection and heating controls. Power failures in northern communities are not uncommon due to extreme 
weather conditions or equipment failures, which can incapacitate the community generator. For this reason, 
generators are often required in public sector buildings where essential services must be maintained. 
Emergency generators, where required by NBC, need to meet stringent requirements. "Standby" or 
"auxiliary" power supplies are optional and sized according to desired load requirements.  
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The importance of reliability is mentioned, not so much for community functions, but because of the 
dependence on electricity for building systems.  
 

Recommendation Rationale 

E.4.2.1 Where Required 

 

Emergency power is only to be provided in buildings 
where required by the National Building Code of 
Canada. Provide standby power where the facility 
program drives the requirements for a generator. 

Emergency power has specific code 
requirements above and beyond those for 
standby power. 

E.4.2.2 CSA C282-12 

 

This standard "Emergency Electrical Power Supplies 
for Buildings" is suitable as a guide for standby 
generation. For emergency generators, it is expected 
that CSA C282 will be followed 

The standby power is provided in most of GN 
facilities as a backup for convenience, not safety, 
and shutdown can be scheduled, making a 
manual by-pass unnecessary. Installing a 
"standby" or "auxiliary" generator to C282 
maintains reliability 

E.4.2.3 Components Required 

 

When generators are required, they should be:   

• Fueled by a dedicated day tank, located in 
the service room, capable of operating the 
generator under full load for four hours 

 

• Day tank to be fed by the same fuel tank 
provided for the heating system  

 

• Liquid-cooled with mounted radiator fan and 
water pump (integral radiator only)  

 

• Air-cooled with integral cooling fan and 
cooling ducting where conditions make an 
air-cooled generator practical  

 

• Skid mounted with double wall sub base fuel 
tank complete with day tank feature, transfer 
pump system, leak detection and low fuel 
alarm.  

Must also include:  

 

• Glow plug and timer  
 

• Steel springs and/or rubber pads as 
recommended by the manufacturer  

 

• Remote annunciator package for 
critical functions  

 

• Thermostatically controlled recirculating 
block heater fed from boiler heat 
exchanger 
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• Integral radiator  
 

• Hospital or critical grade muffler 
 

• Flexible exhaust section complete 
with guard to prevent accidental 
contact. 

 

• Battery, automatic battery charger, 
cable and rack  

 

• 12 volts electric start 
 

Generator package should also include:   

• eye wash station  

• heavy duty acid resistant elbow length 
rubber gloves 

 

• heavy duty acid resistant apron  

• hydrometer  

E.4.2.4 Capacity 

 

Where emergency generators are required by code, 
they must be sized to carry the following only: 

 

• Fire protection system (including fire pump 
and jockey pump)  

Besides code requirements, emergency 
generators allow buildings to continue operating 
with minimal disruption. In many instances the 
entire electrical system can function on 
emergency power, as there is little cost or 
operational advantage to reducing lighting and 
receptacle capacities. Refer to the facility 
program to determine which lighting and power 
loads are essential. Subject to emergency 
lighting design of specific building.  

• Complete heating system including fuel 
pumps, controls, boilers and zone valves 

• Exit lighting 

• Domestic water pumps  

• Sanitary pumping 

• Lighting (including bathroom lighting in 
buildings where there are young children 
the aged or the infirm) 

• Power loads deemed necessary by the 
program requirements  

• Loads required by the National Building 
Code to be powered from an emergency 
power supply  

E.4.2.5 Automatic Exercising 

 

Automatic exercising of the emergency or standby 
generators is not required. 

In the past there was concern that maintenance 
staff were either non-existent or untrained for 
testing the generator regularly. Consequently, 
time clocks were installed to ensure the 
generator was cycled regularly to ensure proper 
operation. With qualified maintainers in all 
communities and the requirement of CSA C282 
and the Maintenance Management System 
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(MMS) to record and log all instrument readings 
during a weekly test, the time clock is redundant.  

E.4.2.6 Timer 

 

Provide a timer (holdover timer or "time delay, 
emergency to normal") with a minimum lag time of 10 
minutes before retransfer from generator power to 
normal power after normal power restarts. This 
feature is a component of the automatic transfer 
switch settings. 

This allows time for the normal power to stabilize. 
It is especially important when generators have a 
'Warm- up" period of 3-5 minutes before 
accepting a load, as the effect of a second 
blackout would be a further delay for power to 
resume. (The generator cycles through a cool-
down period, then a warm-up cycle starts again).  

E.4.2.7 Location 

 

All generators must be installed in a separate room 
with a 2-hour fire rating.  Access to allow potential 
removal or replacement of the generator must be 
provided. Locate generator away from noise-
sensitive areas and at grade level. 

This is a code requirement as per C282.00. 

E.4.2.8 Portable Generator 

 

Portable generators are not recommended. Where a generator is required, it should be 
permanently installed to ensure reliability and 
regular maintenance. If it were portable, there 
would be a good possibility that it would not be 
readily available when needed. Portable units 
can also be hazardous if improperly installed, 
grounded or exhausted. 

E.4.2.9 Load Banks 

 

Permanently connected, stepped load banks with 
customer metering to monitor generator loading is 
recommended for hospitals & correctional facilities. 

Permanently connected stepped load banks 
provide a means for maintenance staff to 
properly exercise generators on a weekly and 
yearly basis avoiding "wetstacking" from small 
building loads. 

Emergency, auxiliary or standby generators 300Kw 
and over should also have permanently installed 
stepped load bank. 
 

 

Where the building load is not adequate for the yearly 
testing of code required emergency generators, 
means to safely install a portable load bank should 
be provided. 

This provision will provide a safe way of 
connecting portable load banks on yearly basis  

 
Where the emergency generator set is required and 
a permanent load bank is not installed, then provide 
a suitable junction point between the generator & the 
transfer switch for the connection of a portable load 
bank. 

 
This provision will minimize disturbance to the 
building operation and improve maintainability 
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E.4.2.10 CSA Z32-15 

 

This standard for "Electrical Safety and Essential 
Electrical Systems for Hospitals" has been adopted 
for health care facilities in Nunavut.  

The intended use of a health care facility must be 
determined and designed to meet the chosen 
needs. 

E.4.3 RENEWABLE ENERGY (SUN, WIND) 

The seasonal availability of solar and wind energy in the North is often much higher than southern locations 

annually. However renewable energy systems should only be considered where life cycles costs could be 

shown to be lower than other alternatives. 
 

Refer to the Energy section. 

 

E.4.4 CONSUMER SERVICE AND DISTRIBUTION 

Recommendation Rationale 

E.4.4.1 Electrical Service Rooms 

 

1. Separate Room 
 

A separate electrical room is recommended for all 
facilities that have services of 600 V and larger and/or 
400 A and larger. 

Services greater than 600 V and/or400A are of 
such a size that a separate room is desirable to 
consolidate electrical equipment. Separating it 
from the mechanical equipment generally 
ensures better access for maintenance 
operations, as well as provides a cleaner 
environment required for electrical equipment 
that often includes communications equipment, 
transformers, etc.  

Wherever auxiliary power is provided, electrical 
panels and equipment may be located in the 
generator room, with the exception of motor control 
centers, which are ideally located within sight of 
equipment being served. 

As a separate room is already required for the 
generator, electrical equipment can be located 
there. Motor control centres are usually better 
placed in the mechanical room so the controls 
are within in sight of many of the motors they 
control. 

A separate electrical room is recommended in 
facilities where the mechanical space is excepted to 
reach temperature that will be higher than 30 deg. C. 

Electrical and electronic equipment and in 
particular breakers are temperature sensitive 
and should not be located in spaces where their 
performance will be compromised. 

Rooms that serve a dual function such storage or 
corridor & electrical room should be avoided. 

Architectural designers assume that electrical 
equipment is static and wish to use this "empty" 
space for other purposes such as pathways to 
other rooms. This can easily create a dangerous 
situation such as a door being opened into an 
electrician working on an electrical enclosure. 



January 2020 Good Building Practices Guideline Third Edition 

 Chapter E – Electrical Page 16 

Recommendation Rationale 

E.4.4.2 Service Size 

 

Calculation of service shall be as per the CEC, with 
no over sizing of service, unless specific mention of 
future additions is made. Include calculation on 
drawing. 

Service size calculations from the CEC are 
generally. 

Very conservative with best practice margin 
errors adding to the CEC numbers. If a major 
renovation takes place in the future, and there is 
no spare capacity, then the service will need to 
be upgraded at that point in time. 

Sizing & trip settings of the main service breaker must 
be considered carefully as the available fault current 
in many communities is very low, and as a result a 
fault may not clear within a reasonable time. Include 
available fault current at the service entrance on the 
single line diagram. 

A low available fault current means two things: 
most interrupt ratings will be sufficient and 
instantaneous trip setting need to be set so that 
they open the circuit. Many moulded case circuit 
breaker have an instantaneous trip setting 10-12 
times nominal, and this may be too high to 
actually open quickly. Local conditions need to 
be considered to ensure that protective devices 
function properly. 

Transformers Applications K-type Delta-Wye for Non-

linear Loads: Conforming to UL 1561 standard. An 
analysis of whether or not to install transformers 
should be contingent on a life cycle cost benefit 
analysis. 

K-type transformers (K4, K13, K20, etc.) are 
isolation transformers. The number indicating the 
factor (K4, K13, K20 etc.) is the multiplication 
factor of the losses due to the Foucault currents 
in the windings that this transformer can support. 

Transformers Applications K-type Delta-Wye for Non-

linear Loads: Consider the application of “Harmonic 
Mitigating Transformers” especially for an office 
environment with a high concentration of computer 
loads by performing a cost-benefit analysis 
comparing the cost of conventional or K- rated 
transformers. 

K-type transformers are designed to support the 
supplementary losses due to the harmonic 
current circulating in the windings.  

Actually, it is less costly overall to provide harmonic 
mitigating transformer to feed several hundred 
computers than it is to improve the operation of the 
SMPS in each computer. This is especially true when 
we consider that the added cost of the improved 
SMPS will reappear every three years when a new 
computer system is purchased. 

 

The inherent ability of Harmonic Mitigating 
Transformers to cancel harmonic currents within their 
windings can result in quantifiable energy savings 
when compared with the losses that would exist if 
conventional or K- rated transformers were used. The 
average premium cost of an HMT over a K- rated 
transformer, the typical payback in energy savings is 
1 to 4 years when loading is expected to be in the 50% 

to 65% range. HMT not only meets NEMATP-1 
minimum efficiencies at 35% load but also in the 
entire operating range from 35% to 65%. In this 
manner, we can assure energy savings not only at 
lightly loaded conditions but also at more heavily 

They become line conditioners if they are 
equipped with special electrostatic screens and 
peak cut-off hybrid filters on the secondary & the 
primary. 
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loaded conditions when harmonics have their most 
significant influence on losses.  

To minimize harmonic problems in new installations, 
avoid the old approach of using a large central 
transformer with a 120/208V secondary and long 4-
wire risers or radial runs through the building. The 
impedances of these long runs are high so that 
harmonic currents flowing through these impedances 
will create high levels of voltage distortion and 
neutral-to-ground voltage.  

 

To prevent these problems, an effective rule of thumb 
is to limit each 120/208V run length to that which 
would produce a 60Hz voltage drop not greater than 
1/2% to 3/4%. Combining the use of Harmonic 
Mitigating Transformers with short 120/208V feeder 
runs and double ampacity neutrals will ensure 
compatibility between the distribution system and the 
non-linear loads. 

Careful consideration during the design phase 
can help to anticipate and avoid the working 
space being used for storage space. 

IEEE Recommended Practices and Requirements for 
Harmonic Control in Electrical Power Systems. This 
standard recommends maximum acceptable limits 
for both voltage and current harmonics to prevent 
problems that can result from heavy non-linear 
loading. The limits for harmonic currents are 
designed to minimize the amount of voltage distortion 

these currents would produce in the power system. 

 

 

K4  

• Electric discharge lighting 
 

• Some UPS with input filtering, no Bypass  
 

• Induction heating equipment  
 

• PLC and solid-state control 
 

K13  

• UPS w/o input filtering, with Bypass 
 

• Telecommunication equipment  
 

• Multi-wire receptacle circuits  

i. In general care areas of health in hospital 
facilities and class rooms in schools, etc.  

 

ii. Supporting inspection or testing equipment of 
trade school/college & CGS maintenance 
workshops and laboratories etc. 

 

iii.  Automated modern/electronic office buildings  
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E.4.4.3 Working Space 

 

Adequate space around electrical equipment is to be 
provided. Minimum working space around electrical 
equipment is 1.0 meter. Coordination with the other 
disciplines (especially mechanical) is essential. 

Past experience with unacceptable clearances 
has resulted in need for on-site changes. We 
intend to ensure that safe working space is 
provided around electrical equipment (i.e., 
including space to stand beside panel boards 
while disconnecting breakers). 

Entrance to and exit from the working space around 
electrical equipment must be kept clear of all 
obstructions.  

 

E.4.4.4 Components 

 

Standard of acceptance for power systems is Eaton 
Cutler Hammer, Square D, Schneider or Siemens. 

This reduces inventory and allows maintenance 
staff to become familiar with the products.  

Standard of acceptance for control equipment is 
Allen Bradley, Cutler Hammer, Square D, Eaton, 
Schneider or Siemens. 

 

E.4.4.5 Spare Capacity 

 

Provide a minimum of 20% as empty spaces in panel 
boards (i.e., 8 spare spaces in a 40-circuit panel 
board). 

This provides circuits for future loads and avoids 
creating a hazardous condition caused by 
overloading the panel board. Additional capacity 
is required for additional loads expected over the 
lifetime of the building (e.g., computers). 

 Note: These are minimum requirements (I. e., 
facilities planned for future expansion may 
require a larger capacity). 

E.4.4.6 Customer Metering 

 

Provide a digital customer meter where service size 
is in excess of 200kVA that can provide power quality 
metering, such as harmonic content, phase 
imbalance transients, protection from phase reversal, 
overvoltage, under voltage as well as Kwh 
consumption etc. capable of being tied in to the 
building system. 

The meter provides invaluable O &M data. This 
can be used to verify utility invoices, provide a 
quick history for maintenance person and allow 
for O&M staff to realize problems by reading 
through the data on their prescribed PM 
programs and logged evidence of power quality 
problems originating off site. 

 
Provide digital customer meter where the service size 
is in excess of 75kVA that can provide consumption, 
demand, voltage and current information 

 
Digital metering is an excellent tool for 
troubleshooting and other general maintenance 
activities. 
 

Provide digital customer demand meter for 
emergency power to register the maximum demand 
on the generator. 

This will provide information for the Owner when 
adding loads on the generator is considered. 
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E.4.4.7 Power Quality 

 

For larger systems that support many loads, the 
requirements of all loads need to be considered, as 
well as the potential interactions between them, to 
decide the appropriate enhancement equipment and 
system design construction. 

 

E.4.4.8 Variable Frequency Drives 

 

Provide drives complete with harmonic distortion line 
filters which limit total harmonic current distortion to 
less than IEEE 519 standard requirements where the 
drive terminals are the point of common coupling, but 
in no case more than 3%. 
 

Additional line filtering is often required to reduce 
the propagation of harmonics and radio 
frequency interference (RFI) to other equipment. 

Coordinate motor selections with mechanical to 
ensure inverter duty motors are provided. 
 

These motors can withstand repetitive voltage 
spikes that are 3.1 times the rated RMS voltage. 

Use pulse width modulated technology drives. Locate 
drives within 7 meters of load. 

Select drives with proven maintenance 
capabilities. 

E.4.4.9 Separation from Disturbance 

 

Keep equipment that causes electrical disturbances 
(motors & VFDs Variable frequency drives in HVAC 
applications and Industrial pumping (water/waste 
water) electrically separated from electronic 
equipment susceptible to electrical disturbances 
(such as computers servers’, terminals, monitors, 
printers, fax machines, telecom systems 
photocopiers and communication equipment etc.) 
Provide electrical protection and line power 
conditioning for affected equipment as follows: 

Determine the extent and severity of electrical 
service disturbances including voltage sags, 
surges, short term and long-term transients and 
outages. Consultation with the QEC in order to 
determine the likely incidence of these 
disturbances. 
 
Identify electronic equipment and system likely to 
be affected by disturbances and the extent of 
protection necessary for normal operation. 

• Surge protectors: electronic or varistors 
surge arrestors for equipment affected by 
transients. 

 

• Isolation transformers: electro statically 
shielded transformers for equipment affected 
by transients and noise. 

 

• Regulated power supplies: for equipment 
and systems affected by transients, noise, 
voltage sags and surges. 

 

• Electronic filters: for equipment affected by 
power line noise. 

 

• Uninterruptible power supplies: for 
equipment requiring continuity of service. 

 

• All electronic based systems are to be on 
power conditioning UPSs. 
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E.4.4.10 Uninterrupted Power Supplies 

 
Provides equipment with the highest level of 
power protection available. 

For equipment requiring continuity of service.  
Identify electronic equipment and system likely to 
be affected by disturbances and the extent of 
protection necessary for normal operation. 
 

All electronic based systems are to be on Smart 
Online 3-Phase Intelligent, True On-Line UPSs 
power conditioning System. 

An analysis of whether or not to install these 
systems should be contingent on a life cycle cost 
benefit analysis. 
 

Provide wall mounted shelves for UPS units that are 
supplying fixed wall mounted equipment. 

Wall mounting above the floor surface allows 
ease of area cleaning procedures, and a more 
protected location. 
 

When grouping computer or equipment in a single 
room, consider consolidating all UPS power 
requirements in to a centralized unit feeding a small 
panel. 

Regular servicing of a single larger unit can be 
more cost effective than servicing many small 
units. This also provides a higher level of 
protection from the electrical supply that may 
have variable quality. 
 

Where available supply building system such as 
telephone, public address, alarm systems, security 
systems, networking systems etc.; from a UPS, but 
also from a generator. 

Providing electrical redundancy to systems that 
are needed for proper operation of the building 
during utility power failures provides a greater 
level of reliability. 
 

Where a UPS is fed from a genset, provide a 
minimum of 15 minute back up, where no genset is 
present,30 minutes would be the minimum. 

Generators do not always start, and this provides 
sufficient time to shut equipment down. Because 
of the frequency of outages, the larger capacity 
batteries will also last longer before requiring 
replacement. 

E.4.4.11 Transient Voltage Surge Suppression 

(TVSS) 

 

Transient voltage surge suppression (TVSS) should 
be provided on building with electronic equipment in 
accordance with UL-1449/1499-rated. However, 
surge arrestors for lightning strikes are generally not 
required. 

The Nunavut Territory has low incidence of 
lightning strikes, so surge arrestors would only be 
considered an asset on buildings where electrical 
reliability is critical. Power quality though is not 
generally high, so some form of TVSS at the 
service entrance will reduce the exposure of 
equipment inside the building to harmful surges. 
 

Sensitive electronic equipment should be protected 
from surges, both those generated from other 
equipment and those originating from the utility 
service. This can be accomplished at the service 
entrance, panel boards, and at receptacles. 

This is due to primarily to new power conversion 
technologies, such as the Switch-mode power 
supply (SMPS), which can be found in virtually 
every power electronic device (computers, 
servers, monitors, printers, telecom systems, 
photocopiers, VFDs, lighting controls, building 
automation systems) means that we have more 
harmonic content that can negatively affect the 
building systems. 
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Evaluation of where to place TVSS will depend on the 
application. 

TVSS properly located will provide protection 
from internal sources of harmonics, voltage 
spikes and transients. 
 

Computer room distribution panel boards should use 
surge protection bolted directly to the buss. 

The cost of providing TVSS in minimal compared 
to the potential of equipment and/or data lost due 
to poor power quality issues. 

All units should indicate status in event of TVSS 

failure. 
 

 

Point of use devices at workstations or integral to the 
receptacles may also be incorporated 

Bolting TVSS directly to the buss bars locates the 
surge suppression devices in the most effective 
location and provides downstream protection to 
many devices. 
 

 
 
 
TVSS Cascading Grid of Multiple Suppressions  
 
The primary protector at the service entrance 
performs the initial “coarse” suppression and then the 
secondary protector at a sub-panel or on a low 
voltage circuit performs a “fine” suppression, limiting 
the transient to harmless levels. This “cascading grid” 
of multiple suppression levels insures that there will 
be no equipment damage. By connecting the TVSS 
modules at each power panel in the distribution 
system, the TVSS filters transients from both load 
and supply sides and effectively provide “isolation” of 
each load from any load on another circuit. When 
used downstream in a cascaded configuration, the 
panel mounted TVSS will provide the best protection 
for critical loads. 
 

Status of equipment ensures protection is 
provided. 
 
 

E.4.4.12 Harmonic Distortion and Noise 

 

Identify non-linear loads including: switch mode 
power supply (SMPS), (typically found in computers, 
servers, monitors, printers, fax machines, 
photocopiers, telecom systems etc.), UPS, rectifiers, 
variable frequency drives and electronic ballasts. 
Determine the effects of these loads on the power 
distribution system. 
 

TVSS receptacles or within power bars is a 
relatively inexpensive method of providing good 
protection to single location equipment. 
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Provide harmonic filtration, either integral with the 
equipment or separately, to limit total harmonic 
distortion from each piece of equipment to less than 
15%. Limit the harmonic distortions to comply with 
current edition of IEEE 519. 
 

Linear loads (heating, incandescent lighting, etc.) 
do not go well with non-linear loads (computers, 
laser printers, and photocopiers). 

Provide transient protection and harmonic filtering in 
power supply to Data and Communication Systems 
and computer labs. 

In the non-linear family, computers, do not get 
along well with the electrical properties of laser 
printers and photocopiers which consume a 
great amount of current in an abrupt and irregular 
fashion, affecting the voltage. The voltage 
fluctuations that they provoke can seriously 
damage a computer or can even simulate a 
blackout. 

Provide transformer isolation between large 
harmonic generating loads and the balance of the 
distribution system. 
 

 

Use separate neutrals or increase size of neutral of 
branch circuits where necessary. 

 

E.4.4.13 Location of Disconnects & Panels 

 

Do not recess disconnects and panels INSIDE cold 
exterior walls.  

The thermal overloads and breakers trip based 
on a heat/time characteristic. If the equipment is 
below freezing, the time to trip is extended and 
no longer offers proper protection.  

E.4.4.14 Panel Boards – Spare Conduit 

 

For flush mounted panels, stub 3 spare 19 mm 
conduit out to the ceiling space and/or crawl space 
(whichever is accessible afterwards). 

The intent is to provide ready access to the panel 
boards for future circuitry requirements. 

E.4.4.15 Breakers 

 

Wherever possible use breakers rather than fuses.  Tripped breakers can be reset; burned-out fuses 
must be replaced. Replacement fuses are not 
readily available in most communities, which can 
lead to the serious consequences associated 
with loss of power in cold climates. Fuses may be 
specified only where a large interrupting rating is 
required. 

E.4.4.16 Location of Receptacles 

 

1.  Receptacles Facing Up  

Receptacles must not be mounted facing up, either 
inside or on shelving units, work surfaces or 
counters. The only exception permitted is a floor box 
with a hinged cover.  
 

Dirt accumulation or spilled substances could 
create problems (e.g., in home economic rooms 
and science rooms).  
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2.  Receptacles in Exterior Walls  

Where possible, avoid locating outlets in exterior 
walls if the air-vapor barrier must be broken to 
accommodate the devices.  

It is not always possible in large rooms with 
exterior walls (i.e., gyms, assembly halls), but the 
intent is to reduce the number of penetrations. 
(Note: this is not a concern where walls are built 
or strapped on the warm side of the air- vapor 
barrier). Careful attention to maintaining the 
vapour seal is required to avoid air and moisture 
infiltration. 

E.4.4.17 Provision of Branch Circuits 

 

1.  Counter Receptacle  

At least one 3-wire branch circuit (split receptacle) or 
20 Amp T slot receptacle should be provided at 
counter work surfaces. 

This will prevent the overloading of a circuit. and 
allow a variety of equipment to be used on work 
counters. These requirements border on 
adequacy provisions, but experience shows that 
if there isn't a degree of adequacy in the electrical 
installation, they quickly become unsafe. 
Examples include adult education classrooms, 
school lounges, and. office work counters etc. 

2.  Refrigerator, Microwave, Freezer  

Each receptacle installed for a refrigerator, 
microwave oven or freezer is to be supplied by a 
separate branch circuit.  
 

Same as Electrical E4 4.12.1. 

3.  Circulation Pump, Heat Trace  

Each water circulation pump and heat trace outlet is 
to be supplied by a separate branch circuit. Heat 
trace circuits to be supplied by a GFCI circuit breaker. 
 

This prevents the freezing of the facility water 
supply due to a fault in other electrical 
equipment.  

4. Circuits feeding receptacles in a class room 
should not share a circuit with receptacles in 
other class rooms. 

 

If a circuit trips in one classroom, it should leave 
other classrooms unaffected. 

5. Circuits feeding receptacles in common 
corridors for cleaning equipment should not 
share the circuit with in other areas. Install T 
slot receptacles. 

Modern cleaning equipment can over load 
circuits that are shared by other devices causing 
nuisance tripping. T slot receptacles can provide 
adequate power requirements for a variety of 
present or future labor-saving cleaning 
equipment. 
 

6. A minimum of one circuit should feed 
receptacles within an enclosed office space 

Initial design of circuitry & receptacles, if not 
adequate for future needs within an may result in 
poor power quality, extension cord usage, or 
additional circuits having to be added at a future 
date. Personal use photocopiers and laser 
printers may be future requirements. 

 
7. Drinking Fountains 

See Mechanical M4.8.6.  
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E.4.4.18 Electrical Boxes 

 

1. Sectional Boxes 
 

Avoid ganging together of sectional boxes.  Joined sectional boxes can come apart during 
rough in, which eliminates the grounding 
between boxes.  

2. Floor boxes 
 

Use floor-mounted receptacles only if there is no 
alternative to providing power to equipment. Unless 
a raised floor system has been installed, whose 
purpose is to provide floor mount receptacles. 

Flush-mounted floor boxes with removable 
covers are undesirable because the covers are 
often misplaced, leaving the receptacle exposed 
(Facing up), which is an Electrical hazard. 

 
If construction allows, they should be flush-mounted 
type complete with hinged covers. 

 
Floor boxes that are flush-mounted are less 
obtrusive and less of a "tripping" hazard 
compared to surface-mounted floor boxes and 
are able to accommodate both line voltage and 
low voltage wiring. 
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E.5 GROUNDING AND BONDING 

Grounding by connecting to municipal water mains, as is typical in most of urban Canada, is seldom possible for 
buildings in the Nunavut. In areas supplied by municipal water mains the water lines are insulated and not in contact 
with the ground due to the cold winter conditions. Buildings within most isolated communities are provided by 

individually tanked water and sewage system. Means of adequately grounding facilities are covered by the CEC; 
the preferences stated reflect the northern experience with different situations encountered in public sector 

buildings. Historically practice has been to reduce the size of ac distribution neutral conductors. Present 
usage patterns of automated office equipment can be at odds with the original ac distribution system design 
assumptions, which have resulted in misoperation of sensitive electronic equipment and excess heating of 
ac distribution elements. 

• Size all grounding conductors to carry the fault current necessary to trip the over current devices 
protecting the loads, panel boards, and feeders associated with the grounding system.  

• For installations with more than 12 computers circuit provide a separate panel fed via an isolating 
transformer with an electrostatic shield. Do not use common neutrals. 

• Provide a separate ground wire from each computer circuit to the branch circuit panel board. 
 

E.5.1 ORDER OF PREFERENCE 

Recommendation 
 

Rationale 

Order of preference is as follows:  

1. Exothermic (cad) weld to a minimum of 4 
steel piles. 

The large surface area of a steel foundation 
system that is contact with the ground and 
commonly used in the north can provide the best 
ground possible in northern areas. Cad welding 
provides a permanent connection. 

2. Minimum 9.5 mm (3/8") bolts (copper, bronze 
or brass) tapped and threaded to a minimum 
of 4 Steel piles. 

 
The electrical resistance of the ground in arctic or 
sub-arctic areas is extremely variable (1 to 1000 
ohms for a standard 19 mm by 3.0 m grounding 
rod). The sensitivities of frozen ground are 
inadequate to meet the electrical code 
requirements. The choices given indicate the 
options in order of preference for providing the 
best possible ground system. 

3. Ufer ground 
 
Consideration must be given at the design stage 
to pick the best possible system, avoiding 
dissimilar metals from galvanic action set up 
under certain soil conditions. 

4. Plate electrodes 

5. Municipal piped water system 

Where low ground resistance is critical or standard 
means will not obtain a reasonably low ground 
resistance consider the use of additives. 

Additives will degrade over time, reducing the 
effectiveness of grounding system, however they 
may be warranted in some situations. 

 

E.5.2 CSA Z32-09 ELECTRICAL SAFETY IN PATIENT CARE AREAS" 

Assume procedures as noted in Electrical E6.3. 7.  
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E.6 WIRING 

E.6.1 USE OF CONDUIT 

Technical Services Division previously required all wiring to be run in conduit. This was viewed as a 
worthwhile investment as it simplified any unforeseen expansion or changes. In practice not all facilities 
make use of this feature over their lifetime. The need for conduit has now been reviewed and modified as 
noted below. 
 

Recommendation Rationale 

E.6.1.1 Conduit Use 

 

1. Surface-mounted conduit 
 

Surface-mounted conduit is acceptable in service 
buildings (i.e., garages, fire halls), in recreational 
buildings (arenas, etc.) and in spaces concealed from 
the public or not accessible.  

This clarifies where surface conduit is 
acceptable. Spaces such as service rooms and 
closets, plenums, etc., are not normally seen, so 
surface conduit use in these areas is acceptable. 

2. Concealed Conduit 
 

Install conduit concealed wherever possible to 
provide clean wall and ceiling surfaces. 

Surface conduit should be avoided wherever 
possible to reduce wall and ceiling trim and 
painting requirements in new and renovated 
buildings and maintain visual appeal. 

3. Wood Frame Construction 
 

• Where a conduit is not required by the Code 
but is installed in a wood frame construction 
for the expansion, the conduit may be 
terminated in junction boxes convenient to 
each room (i.e., above T -bar ceilings, in 
crawl spaces, etc.). NMD90 or armored 
cable may then be used as wiring to the 
power outlets from this junction box. 

The intent is to reduce construction costs and yet 
allow some flexibility in wood frame construction 
by providing a "grid" system of conduit and 
junction boxes. Facilities where future electrical 
requirements are most likely to change include 
maintenance shops. Offices, schools, and health 
care buildings. 

• Conduit is not required for long runs where 
only a single circuit is used (i.e., exterior 
lights, exit lights, emergency battery pack 
remote heads). 

 

 

Conduit to allow for expansion of electrical power 
systems is typically not required for residential 
facilities such as student residences or group 
homes, arena support space areas, gymnasiums 
or community halls, garages, warehouses or fire 
halls. 

• Non-Combustible Construction Conduit may 
be terminated in junction boxes convenient 
to each room (i.e., above T-bar ceilings, in 
crawl spaces, etc.)  Armoured cable may 
then be used as wiring to the power outlets 
from this junction box. 

 
The intent is to reduce construction costs and yet 
allow some flexibility in non-combustible 
construction by providing a “grid” system of 
conduit and junction boxes. 

• In Slab Conduit, ensure adequate depth in 
slab to avoid fasteners. 

Conduits need to be protected from mechanical 
fasteners. 

• Coordinate with mechanical heat lines. 
Proximity to in slab heating lines can result in de-
rating of conductors. 
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Recommendation Rationale 

E.6.1.2 Cable Tray 

 

Cable tray is desirable where many structured wiring 
cables will be installed. Basket tray should also be 
installed where there is a strong potential for frequent 
changes to structured wiring, or where multiple 
systems (i.e.: security, CCTV) may be added at a 
later date. 
 

Cable tray allows for very fast installation and for 
ease of changes in the future. Data requirements 
are changing very quickly, and the tray allows for 
a neat installation for retrofits. 

Cable tray should be designed for future additions.  

A minimum of 21mm conduit from the basket tray 
location should be installed to the point of use. 

A 21 mm conduit provides ample room for a 
variety of cables that may be terminated at one 
point of use within a room. 

E.6.1.3 J Hooks 

 

It is also acceptable to branch off a cable tray system 
at right angles using J-hooks for support in concealed 
spaces (above T bar ceilings). 

J-hooks provide an approved means of 
attachment for a variety of cables when few are 
required to a point of use. This cabling system 
also improves cabling organization above 
ceilings. 
 

Install 21 mm conduit sleeve within wall to allow for 
cable installation. 

Conduit provision allows for ease of installation 
and future cabling upgrades. 

E.6.1.4 Surface Mount Raceway 

 

Preference is to concealed raceways, although areas 
that are being renovated, or frequently upgraded, 
where the wall finish is not being removed, surface 
mount raceway may be used, provided the 
appearance is matched to other architectural finishes 
in the space. 
 

In areas that experience frequent renovation the 
visual appearance of surface mount raceway can 
be offset by lower cost of the renovations and 
flexibility of surface mounted raceways. 

Surface mount raceway would also be acceptable for 
short runs to feed non-permanent pieces of 
equipment such as intelligent whiteboards. 

These installations are often changed, frequently 
require different connections than previous 
generations and are often installed by non-
electricians. Architecturally finished surface 
mount raceways provides a way to run cords in a 
tidy and inconspicuous manner. 

E.6.1.5 Telephones 

 

Telephone cabling be run in structured wiring type 
cable and follow the latest editions of all applicable 
codes including GN-(CGS-IPS)-Structured Cabling 
Guidelines (latest version). 

This allows for greatest flexibility in ever 
changing cable requirements, as each client 
department is often responsible for all wire 
installation. Structured wiring also allows for 
future changes to telephone technology. 
 

Where twisted pair telephone lines are installed in a 
facility, cables should be installed in conduit where 
exposed to mechanical injury. 

The installation of conduit provides mechanical 
protection and for future changes within a 
building. 
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E.6.1.6 Owner Equipment 

 

Group wiring and cables for centrally controlled or 
networked equipment in a common conduit or 
raceway. Conduit should be sized to allow for some 
expansion. 

Examples of systems where this should be 
applied include computer LANs, intercom 
systems (independent of telephone), sound 
systems, and television. Equipment and systems 
should be identified in facility programs. 

E.6.1.7 Air Vapor Barrier 

 

Conduit penetrations through air/vapour barriers 
need to be sealed inside and outside of the conduit. 

See Architectural. Sealing prevents air and 
moisture penetration that can detrimentally affect 
installed electrical systems and wiring. 

 

E.6.2 WIRE AND CABLE 

Recommendation Rationale 

E.6.2.1 Type and Size 

 

1. Copper wiring only, thermoset type insulation 
R90, RW90 (XLPE) 

Compared to TW or thermoplastic insulation, 
thermo set XLPE insulation provides a wider 
range of acceptable operational temperatures 
encountered in northern building. XLPE 
insulation is also more robust and thus not as 
susceptible to installation damage. 
 

Cable types NMD90, AC90 or Teck90. All wiring to be 
minimum #12 gauge with the exception of control 
wiring and low voltage wiring. 

#12 is specified to prevent voltage drop 
problems associated with #14. Heat (I2R) losses 
are reduced. 

It is to be noted that NMD90 cabling is only FT1 rated. 
It cannot be installed in a return air plenum. 

This note is provided for information purposes to 
ensure where NMD is installed in a wood 
structured building which is not installed in a 
return air plenum. 
 

2. Control wiring and low voltage wiring (i.e., fire 
alarm) can be as per minimum code 
requirements. 

This confirms that minimum code requirements 
are acceptable for control and low voltage 
wiring. 

3. FAS cable is acceptable for fire alarm 
systems in wood frame construction. 

 

4. Structured wiring that does not meet the 
flame spread rating the NBC requires should 
be removed during renovations. 

Older Cat 3 cables or non-plenum rated cables 
that have been installed in plenum spaces need 
to be removed to reduce fire load and smoke 
development. 



January 2020 Good Building Practices Guideline Third Edition 

 Chapter E – Electrical Page 29 

E.6.3 WIRING DEVICES 

See Electrical E2.4 "Standardization".  

 

Capacity and rating of cable should be considered 
during schematic design. 

Rapid changes in industry mean that any 
specific preference for capacity of structured 
cabling (i.e.: Cat 6) could easily be outdated 
prior to new GBP’s being issued. 

Recommendation Rationale 

E.6.3.1 Grade 

 

Wiring devices should be "Specification Grade" or 
better for all applications.  

Residential quality is not durable enough for 
public buildings. 

The following set the Standard of Acceptance:   

• Standard receptacle:   Hubbell 5262, (15 
Amp) or 5362 (20 Amp). 

• Specification grade Surge suppression 
receptacleHubbe1l-5260-SA c/w blue nylon 
face. 

• Ground fault receptacle: Hubbell GF151LA 
(15 Amp) or GF20ILA (20 Amp T slot). 

• Tamper resistant receptacle: Cooper, 
Hubbell. 

• Or Leviton Specification grade Standard 
switch: Cooper, Hubbell or Leviton 
Specification grade. 

 

E.6.3.2 Color 

 

Wiring devices (receptacles and switches) should be 
of the same color throughout the building. Preference 
is user defined. Exceptions:  

The intent is to standardize the color for 
replacement and stocking purposes yet allow 
some flexibility for the designer's choice (i.e., 
ivory, white, brown). 

• Surge protection outlets Blue  

• Emergency outlets Red  

• Isolated ground Orange 

 

E.6.3.3 GFCI Outlets 

 

Interior ground fault receptacles may be the 
receptacle type that have "test" and "reset" on face of 
receptacle.  

GFCI receptacles are much less expensive than 
GFCI breakers, and also more likely to be tested 
regularly because the "test" is readily 
accessible.  
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Exterior ground fault receptacles will need to be 
protected by a GFCI breaker, not from within the 
receptacles itself. 

GFCI receptacles do not function properly in 
cold temperatures, and exterior receptacles that 
require GFCI protection must have the GFCI 
protection a warm location. 

E.6.3.4 Cover plates 

 

Stainless steel, enamel finish metal is the preference, 
however nylon receptacle plates will be considered. 

Stainless steel plates are typically used in 
schools, health centers and detention facilities, 
as they are the least susceptible to damage. 
Enamel finish metal or nylon is acceptable for 
most other uses including student residences, 
offices, group homes and treatment centers. 
 

Bakelite is not recommended. Bakelite plates are not durable. 

Recess wall receptacles within gymnasiums 
approximately 1/2'' from front wall. 

This reduces impact forces on receptacles 
resulting in broken receptacles and bent cover 
plates that can become a safety hazard. 

E.6.3.5 Crawl Space 

 

Receptacles may be provided in all enclosed crawl 
spaces. Locate receptacles adjacent to all equipment 
or mount receptacles so that any point in the area is 
not more than 25 m horizontally from a receptacle.  

The NBC does not clearly cover requirements 
for crawl spaces, which are a common feature in 
buildings. These receptacles may be required to 
provide power for “trouble lights,” pumps and/or 
repair equipment. 
 

Regardless of enclosed crawlspace heights, do not 
install NMD cabling on bottom cord of floor joists. 
Provide protection by location of cabling or by 
mechanical means. 
 

Enclosed crawlspaces are typically used for 
maintenance activities or material storages. 
NMD cabling is much more prone to mechanical 
damage than armored cable or conduit. 

Install GFCI protection on crawlspace receptacles. Moisture and standing water can be found in 
many crawlspaces during seasonal variations. 
GFCI protection provides increased safety to 
maintenance person. 

E.6.3.6 Outdoor Plug-ins (see also 6.3.3) 

 

Receptacles should be provided if they are a program 
requirement. 

Minimize the use of exterior electrical cables; 
keep outlets above snow level. 

Flush Mount exterior electrical outlets on the building 
unless otherwise stipulated and ensure that they are 
mounted above the level of winter snow 
accumulation. 

Flush Mounting has been found to be less 
susceptible to vandalism. Mounting on buildings 
is also desirable because people tend to leave a 
walking space between the vehicle and the 
building in order to access the receptacle. 
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Parking rails with receptacles are preferred. Post may 
be used only where necessary or unavoidable. 

Install rails at or above vehicle grill height, as 
people will be a lot more cautious when 
approaching. 

Parking outlets should be split receptacles if they 
serve 2 parking stalls. 

Vehicles in the North generally have a block 
heater, oil pan heater, battery blanket, and may 
also have an in-car warmer. The loads require a 
separate circuit for each parking stall. 
 

Where only few exterior receptacles are required for 
vehicles, use intelligent receptacles that are 
programmable with a delayed response to initial 
connected loads, are temperature sensitive and 
adjustable. 
 

Providing an intelligent receptacle can reduce 
energy cost due to unnecessary use. 

When more than 10 automobile stalls or spaces are 
required, consider installing a control system that 
provides power to the outlets in the following manner: 

This is required for energy conservation. 

• Above -16°C: No power. (Cycle power (i.e., 
20-30 min. on, 20-30 min off). 

 

• Below -32°C: Continuous power. 
 

The controller can be either a centralized panel or an 
intelligent receptacle. 

 

When 10 or more outlets are provided, at 
temperatures between -20°C and -32°C, the outlets 
could be cycled in such a manner that only one-half 
of the outlets are energized at any given time. 
 

This is required for energy conservation. It 
reduces demand charges. 

A separate set of car plug controls needs to be 
designed for propane and diesel driven vehicles 
where these types of vehicles will be plugged in. 

Propane and diesel driven vehicles require more 
heating. 

Mechanically protect exposed low temperature 
thermostat sensors so they are exposed to the wind 
and isolated from sources of heat. (e.g., a wire mesh 
guard or similar device). 

 

E.6.3.7 CSA Z32-15 “Electrical Safety and Essential 

Electrical Systems for Hospitals” 

 

Receptacles need to conform to requirements as 
follows: 
 

 

Hospitals grade receptacles are identified by a green 
dot on the receptacle face. These receptacles should 
only be installed in patient care areas to differentiate 
from receptacles installed outside of these basic, 
intermediate or critical care areas. 

It is our intent to clearly identify receptacles that 
must be installed and tested to Z32 
requirements, and thereafter tested on a regular 
basis by maintenance staff. 
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Classifications of care areas within a Community 
Health Care Center must be confirmed with the 
appropriate authority prior to finalizing design. 

Hospital grade receptacles that have not been 
installed to Z32 requirements should either be 
replaced with the specification grade, or the 
wiring upgraded to meet Z32 installation 
requirements. This ensures medical staffs are 
properly informed of the nature of the installed 
system. 

E.6.3.8 Specialty Installations 

 

Recess wall receptacles within gymnasiums 
approximately ½” from front wall surface. 

This reduces impact forces on receptacles 
resulting in broken receptacles and bent cover 
plates that can become a safety hazard.  
 

Use recessed duplex receptacles for shelf type 
microwave installations. 

Provides additional space for microwave cord 
connection and protection for cord cap. 
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E.7 LIGTHING AND LIGHTING DESIGN 

This section deals with lighting not only as it relates to building electrical systems, but also as it relates to 
architectural and interior design. "Lighting Design" is defined in the Illumination Engineers Society 
Handbook as, "Providing light for the visual tasks to be performed and creating a balanced, comfortable, 
and aesthetically appealing environment coordinated with the decorative and architectural theme. 
 
GN encourages a greater focus on lighting quality and new approaches to integrated building designs. 
Strategies include an emphasis on room surface reflectance, glare control, lighting commissioning and 
proper maintenance. Many time-proven strategies will become more prevalent in GN projects, like "design 
with climate", day lighting and task/ambient lighting. There are also more technological options that improve 
both quality and energy conservation, especially in the area of glare control, lamp efficiencies and lighting 
controls. A greater level of lighting design expertise and design team integration is required to achieve the 
qualitative and functional needs of a project's lighting, while meeting these new and restrictive energy 
codes. 
 

E.7.1 INTERIOR LIGHTING 

Artificial lighting requirements are not much different in Nunavut than anywhere else in North America, 
although the potential for day lighting is more limited during winter months. The use of "energy saving" 
lamps, fixtures, and switching devices which allow discreet control, is important because lighting accounts 
for a large portion of electrical costs. The use of new and innovative products, however, should be carefully 
considered in terms of cost, availability and maintenance on a Regional scale. The role played by lighting 
in enhancing the architectural setting, orientation and atmosphere is to be recognized. 
 

Recommendation Rationale 

E.7.1.1 Illumination Levels  

 

Lighting intensity should be to the recommended 
minimum of the current edition of the Illuminating 
Engineering Society's (IES) Lighting Handbook & 
various Recommended Practices specific to building 
types & NECB or the minimum as required by the 
Safety Act, whichever is the most stringent. 
Recommended IES illumination levels are shown in 
Appendix F.  

Facilities such as schools or health facilities have 
recommended practice documents that detail 
many considerations that should be made when 
designing lighting layouts beyond the simple 
intensity at the work plane. 

E.7.1.2 Energy Efficiency  

 

Designers are encouraged to stay within the energy 
budgets for lighting as set out in ASHRAE/IES 90.1. 
For guidance, refer to Appendices, which includes 
excerpts from the National Energy Code for Buildings 
(NECB) 2015 which was based on ASHRAE/IES 
90.1. 

Costs for electrical energy in the northern 
environment are high. The goal is energy 
efficiency. The National Energy Code for 
Buildings (NECB) 2015 addresses the efficient 
use of energy by building. An "energy effective" 
strategy is one that conserves energy while 
meeting all appropriate standards for lighting 
quality, so the most efficient fixture is not always 
the best selection. A building-wide approach can 
best reduce your energy consumption. 

E.7.1.3 Daylight  

 

Integrate daylighting early in design. Daylight is a 
desired amenity, design electric lighting to 

Minimum lighting levels must be calculated 
based on northern winter conditions when day 
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Recommendation Rationale 

complement the daylight direction and distribution. 
Consider control strategies when designing the 
electric lighting system. Where daylight can 
contribute to illumination for a significant portion of 
the annual occupied hours in most interior spaces but 
does not save energy unless the lights are dimmed 
or turned off and the artificial lighting levels should be 
adjustable to be able to take advantage of day 
lighting. 
 

lighting is not possible in most communities in 
Nunavut. Where daylight can provide adequate 
illumination to a room or a portion of a room, 
there must be the capacity to turn off redundant 
electrical lighting, if any energy savings are to be 
achieved. Large areas with rows of fixtures 
controlled by a single switch for example, do not 
normally allow the flexibility required. 

Lifecycle costing should be performed, as well as 
attempt to outline the qualitative aspects of day 
lighting justifications. 

The maximum number of fixtures controlled by a 
switch should be determined. Use occupancy 
sensors, dimming ballasts whenever 
economically feasible. Dimming in relation to day 
lighting not only saves more energy but is far less 
distracting to occupants than multiple-level 
switching.  
 

 Low angle sunlight and snow accumulation are 
items that affect northern buildings and 
differentiate this from southern applications. In 
general, understanding of daylighting in northern 
building is poor, although it is clear that there is a 
benefit well beyond the economic benefit. 

E.7.1.4 Indirect Lighting  

 

Indirect lighting should only be considered where 
the quality of the lighting is the most important factor 
in the lighting design. 

For most public sector buildings, the life cycle 
cost is the most important factor. Typical 
applications such as school gyms and entrance 
foyers should not be considered for indirect 
lighting unless the additional life cycle cost is 
insignificant (i.e., <5%).  

 
Fixture that are a combination of direct and indirect 
lighting are preferred due to the high cost of energy 
in the north. 

 

 
Where indirect lighting is appropriate, reasonably 
uniform ceiling luminance is to be achieved.  

 
If this is achieved, occupants may face in any 
direction without being subject to excessive 
ceiling reflections on the tasks. 

E.7.1.5 Valence Lighting or Spot Lighting: 

 

Uses only for task lighting, display cases and walls 
that are intended to be features or where dramatic 
lighting is important. 

Minimize this practice because of poor 
lumen/watt ratio obtainable and the tendency to 
pick up irregularities of wall surfaces such as 
painted drywall. 

E.7.1.6 Video Display Terminal (VDT) Lighting  

 

Where VDTs are used, lighting fixture lenses should 
be low-glare parabolic type. 

Visual comfort means little or no glare. Glare 
from reflective and convex screens can be 
annoying and even painful for the operator. It is 
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Recommendation Rationale 

often difficult to position the VDT to prevent 
reflections on the screen.  

E.7.1.7 Night Lights 

 

Night lighting should be designed to prevent energy 
waste by a careful examination of the true needs for 
afterhours lighting. Provide night lighting only where 
minimum lighting for safety or security is required at 
night and where light switches are not conveniently 
located. Some combination of dawn-to-dusk 
operation only of lights at entry doors, combined with 
low-level lighting activated by occupancy sensors, 
should be considered. 

The high cost of electricity limits the use of night 
lighting. Appropriate uses are group home 
hallways (for safety) or arena lobbies (for 
security) where switches are normally located at 
a central panel or in a closed-off room. 

 Night lights can also be linked with occupancy 
sensors in low-use areas. 

E.7.1.8 Luminaires 

 

1. Polycarbonate luminaires are ideal for use 
in change rooms and ancillary washrooms. 

There is a high potential for vandalism in some 
washrooms and change rooms (i.e., arenas, 
schools). 

2. Over-counter Lighting 
 

Provide task lighting over separately switched 
counters (i.e., valance lighting under cupboards). 

Work at counter tops often requires good lighting 
for tasks (e.g., nursing stations -writing reports, 
kitchens -reading recipes) and helps in 
overcoming shadows cast by the body from 
general room lighting. 

3. Task Lighting  
 

Wherever possible, provide built- in task lighting to 
supplement the ambient lighting for critical seeing 
tasks, rather than providing high ambient lighting.  
 

 

Balance the task and ambient lighting levels. The 
light levels supplemented by the task lighting should 
be no more than two times the light levels supplied 
by the ambient overhead system. For exhibit or 
display functions, this ratio can increase to 3-4 times 
task versus ambient. Office lighting designs that 
provide 300 lux ambient can be supplemented by an 
adjustable task light that can provide an additional 
200 to 400 lux on the task and be within acceptable 
luminance ratios. 
 

This assists in energy conservation and 
accommodates the need for higher lighting levels 
due to task visual difficulty, glare, etc. Typical 
applications are desks in student or senior 
residences, as well as airport control towers. 
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4. Arena / Curling Fixtures 
 

All luminaries in unventilated (less than 3 air changes 
/ hour) arenas / curling rinks need to be suitable for 
use in wet locations.  

High humidity due to flooding of rinks and the 
lack of mechanical ventilation causes severe 
condensation and frost build-up. 
 

 Reduced glare, no lens shrinkage, reduced 
cleaning and design provides improved 
operating temperature. 

5. Indirect T Bar Fixtures 
 

Provide improved optics over deep louvered 
parabolic fixtures. 

 

E.7.1.9 Light source  

 

1. Light emitting diodes (LED) as indicated in 
luminaires schedule on drawings. 

 

2. Color temperature of 3000 to 3500oK for 
warm ambient lighting with a CRI of 80 
minimum. 

Special applications may include hospital 
operating rooms and light sensitive display areas 
in museums. 

3. Color temperature of 4000oK for cool 
ambient lighting with a CRI of 80 minimum. 

 

E.7.1.10 LED Drivers 

  

1. Drivers for LED should be as indicated in the 
luminaires schedule shown on the drawings.  

 

2. All LED drivers should be 100% compatible 
with the lighting control system. 

 

3. Drivers should have an operating 
temperature of -25o C to 50o C for outdoor 
luminaires. 
 

4. LED lamps should be specified by the 
luminaire manufacturer; Rated 50,000 hours. 
 

5. Minimum warranty for LED modules and 
drivers should be 5 years. 

 

E.7.1.11 Plastic Luminous Panels 

 

Use acrylic prismatic lenses with a minimum 
thickness of 0.125" (K12) mounted within a frame.  

This identifies the standard of acceptance. A 
framed lens is not prone to falling out of the 
fixture due to lens shrinkage or vibration. 
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E.7.1.12 Lighting Controls  

 

1. Except as permitted in 7.1.12.2, all interior 
lighting systems shall be provided with 
manual, automatic, or programmable 
controls.  

This is an adoption of requirements outlined in 
the National Energy Code for Buildings.  

2. Controls are not required where: 
The goal is energy efficiency.  

• continuous lighting is required for safety or 
security purposes, or  

 

• lighting is emergency or exit lighting. 
 

• Each space enclosed by walls or ceiling 
height partitions shall be provided with 
controls that, together or singly, are capable 
of turning off all the hard-wired lights within 
the space. 

 

• Where practical, subdivide spaces to allow 
greater flexibility and energy saving where 
possible. 

The goal is energy efficiency. 

E.7.1.13 Location of Controls   

 

1. Except as provided in 7.1.13.2 and 3, lighting 
controls shall be:  

This is an adoption of requirements outlined in 
the National Energy Code for Buildings.  

 
The goal is energy efficiency.  
 

• located next to the main entrance or 
entrances to the room or space whose 
lighting is controlled by those controls; 

Requiring controls to be located at the entrances 

to the spaces served will not only encourage the 

use of the controls but will reduce the likelihood 
that circuit breakers will be used for that purpose.  

• located in such a way that there is a clear line 
of sight from the control to the area lighted; 
and  

• Readily accessible to persons occupying or 
using the space.  

2. Low voltage relay cabinets are ideally wall 
mounted near electrical panels supplying 
lighting circuits. 

This provides ease of access for maintenance 

and setting of controls. 

E.7.1.14 Type of Controls  

 

1. Low Voltage Switching (LVS) Consider LVS 
wherever there are multiple circuits and the 
switching is desirable from multiple locations. 

This is not economical where there are few 

circuits. This is typically used in schools, health 

centers and correctional facilities. 
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Install programmable controls to provide afterhours 
sweep off capabilities. 

This provision ensures fixtures are not left on 
after normal operational hours. Flick warning 
allows after hours use. 

Install low voltage switching in all the cases where 
347-volt lighting fixtures are in use. 

This provision limits access to increased hazards 
when cover plates are removed for painting or 
electrical maintenance. 

Network panels in facilities with multiple low voltage 
control panels. 

This provision allows ease of trouble shooting, 
programming/setting changes for maintenance 
staff. 

2. Motion Sensors switches. 
 

Passive Infrared Sensors (PIR) or dual technology 
sensors should be used to control lighting in all rooms 
that may be left unoccupied for extended periods of 
time (i.e., classrooms, offices, washrooms gyms, 
boardrooms, utility/storage rooms, garages, janitor 
rooms) except for crawlspaces. 

They provide energy efficiency and security. 
Motion sensors sensors should be used when 
the reduced energy consumption makes the 
increased capital cost worthwhile. The cost of 
electricity, type of fixture and space function will 
determine when motion sensors should be used. 
Motion sensors are not acceptable where lights 
going off unexpectedly may cause life safety 
issues. 

They should be installed where: 
 

• The SIMPLE payback period is less than 5 
years (assume the sensor will switch off the 
lights for 100 hours/year), or  

The length of time the lights will be shut off by the 
sensor is usually unknown; so, to make the 
calculation and comparisons possible, the shut 
off period effected by the sensor has been 
standardized (based on 30 minutes/day x 200 
days). 
 

• Automatic lights are required for security 
reasons. 

In case of malfunction or inadequate coverage, 

the occupants must be able to override the lights. 

• The PIR sensors require an override option.  
 

• Ceiling mounted sensors are preferred to 
cover large areas.  

This is because they provide full 360˚ coverage 

and are less likely to be subject to tampering. 

3. Key Operation 
 

Keyed lighting switches are not recommended. 
Keys are easily lost, and lights are then left on 
unnecessarily resulting in wasteful energy 
consumption.  

4.  Service Space Lighting  
 

Wherever lighting is provided in typically unoccupied 
spaces, (i.e., crawl spaces) a pilot light, indicating 
whether service lights are "on", may be conveniently 
located at the entrance to the service space. 

Lights can be left on inadvertently for extended 
periods of time, and nobody would be aware, 
because that space is not normally used. 
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5. Daylight Harvesting  
Where daylight study justifies, install daylight 

controls for energy efficiency. 
Perform life cycle cost analysis.  

6. Power Pack Installations 
Access difficulties to power packs can create 

unsafe working environments when 

troubleshooting 347-volt lighting circuits. 

 

Where life cycle cost analysis recommends motion 
sensors or daylight sensors, relays may be mounted 
above T bar ceilings. Restrict to 120-volt lighting 
controls. Low voltage wiring needs to be installed 
where not susceptible to mechanical damage from 
sharp edges and vibrations. 

 

E.7.1.15 Protection of Light Fixtures  

 

1. Wire Guards  
 

Luminaries require wire guards if located in areas 
where they are subject to damage.  

Protection of luminaries in such locations is 
necessary to prevent lamps from being damaged 
by moving objects during games or during 
storage of equipment, and to prevent subsequent 
injury to persons. Guards may be required in 
gyms, service areas, storage areas, industrial 
arts classrooms, and locker rooms and for 
exterior lights.  

2. Safety Chains/Cables 
 

Suspended fixtures in recreational/sports facilities 
must not rely on support directly from an outlet or box 
or fixture hanger; provide safety chains/cables.  

This is required to ensure that luminaries cannot 
fall down when impacted by moving objects.  

 

E.7.2 EXTERIOR LIGHTING 

Exterior lighting should be provided for safety and security reasons only (i.e., only install exterior lighting 
where they are required by code or by function as determined by the facility program). The high cost of 
electricity in Nunavut makes the use of any decorative lighting undesirable.  
 

Recommendation 
 

Rationale 

E.7.2.1 Luminaires  

 

LED Exterior Lighting luminaires to replace Metal 
Halide and High-Pressure Sodium luminaires. 
 

 

The operating temperatures shall be from -50o C to 
50o C for outdoor applications. 
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Polycarbonate are well suited for all exterior lights. 
For all facilities consider the use of vandal resistant 
luminaires. 

 
This reduces breakage due to high potential of 
vandalism. Some facilities experience very high 
rates of vandalism and it may be warranted to 
install fixtures and metal guards that will stand up 
to significant abuse. 

 
Luminaires IESNA dark sky compliant and layout to 
avoid light trespass to adjacent property.  

 
Reduce energy cost. 

E.7.2.2 Light Source  

 

1. Light emitting diodes (LED) as indicated in 
luminaires schedule on drawings. 

 

2. Colour temperature of 3500oK with a CRI of 
80 minimum. 

 

E.7.2.3 Controls  

 

1. Exterior Lighting Controls  
This is an adoption of requirements outlined in 
the National Energy Code for Buildings. 
 

Except as provided in E7.2.4.2, exterior lighting shall 
be controlled by: 

Controllers allow for user defined flexibility 
between providing security, safety and energy 
concerns which can vary depending upon 
location, operational hours and facility type. 

• Lighting schedule controllers; 
 

• Photo cells (PEC) located so that the PEC is 
not covered in snow during the winter or 
adversely affected by the lights it controls 
(on/off cycling); or 

The goal is energy efficiency. 

• A combination of lighting schedule 
controllers and photocells. 
 

This provision will simply operational and 
maintenance requirements. 

Locate PEC on north side of building  The intent is to allow flexibility within various 
types of facilities. 

If networked low voltage control systems are 
employed in a facility, integrate the exterior lighting 
control. 

 

2. Lighting Schedule Controllers  
 

• Controllers required in 7.2.4.1 shall be of the 
automatic type or otherwise capable of being 
programmed for 7 days and for seasonal 
daylight schedule variations.  

Power outages occur relatively frequently, and 
maintenance of the schedule is desirable for 
appropriate operation. 

 This reduces maintenance cost. 
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• Schedule controllers should be of a type that 
does not derive its time base from the AC 
power line frequency. 

The small isolated utility power systems in all 
Nunavut communities typically have poor 
frequency stability that is not suitable for clock 
time bases. 

• Back-up. 
 

All lighting schedule controllers shall be 
equipped with back-up provisions to keep 
time during a power outage of at least 4 
hours. 

 

• Daylight Saving Changes Capable of 
automatic setting changes. 
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E.7.3 EMERGENCY LIGHTING 

Recommendation Rationale 

E.7.3.1 Emergency Lighting Locations 

 

Emergency lighting should be installed in areas 
required by the NBC, as well as service spaces (i.e., 
generator rooms, mechanical rooms, usable crawl 
spaces and washrooms). 

This will allow servicing in service areas when 
power supply fails; lighting for egress from 
service areas, crawl spaces and washrooms 
should be maintained as outlined in the NBC. 
The provision of lighting in stairwells is for 
occupant safety during the time it takes for an 
emergency generator to provide power for 
lighting. 
 

Where emergency generators provide lighting 
ensure that emergency battery pack powered 
luminaires are provided in the generator room and 
transfer switch locations. 
 

This is a requirement of C282. 

Even if Emergency generators provide lighting, install 
additional battery powered luminaires in stairwells. 

The provision of lighting in stairwells is for 
occupant safety during the time it takes for an 
emergency generator to provide power for 
lighting. 

E.7.3.2 Location of Battery Packs 

 

Emergency packs should be installed in service 
spaces, corridors, stair cases or other spaces easily 
accessible to O& M staff. 

Battery packs must be frequently tested and 
should not be located in areas where they may 
be subject to vandalism, such as school 
washrooms. 
 

 This will provide emergency lighting while HID 
lights "restrike". HID lighting with quick restrike 
lamps and integral quartz lamps which provide 
instant illumination during the restrike cycle are 
an acceptable alternative. 

E.7.3.3 Auto-test 

 

Automated self-diagnostic circuitry card (auto-test) 
should be provided for emergency lighting in facilities 
with centralized battery pack unit(s). 

The auto-test system automatically tests the 
central battery pack unit monthly. Burned-out 
lamps are automatically sensed to indicate 
replacement required. The auto-test system is 
economical on central battery pack systems. 

E.7.3.4 Remote Heads 

 

When located in gymnasiums provide securely 
mounted and adequate protection around remote 
heads. 

High impact sports require not only strong wire 
guards covering fragile devices, but these guards 
need adequate backing to prevent damage to 
wall finishes. 
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E.7.4 EXIT SIGNS 

Recommendation Rationale 

E.7.4.1 Luminaire 

 

The exit sign shall conform to CSA C22.2 N0.141, 
CSA C860 and to NBC 3.4.5.1(2) standards. 

 

Unit should be extruded aluminum housing and face 
plates.  

This is acceptable because of its low energy 
consumption. 

The exit sign should be illuminated with LEDs, with 
no external transformer required, a 25-year life 
expectancy. 10-year warranty, a DC voltage option 
and a power consumption of 2 watts per face.  

 

Sign should be standard with two green pictogram 
films per face for direction selection. 

 

E.7.4.2 Guards 

 

When located in gymnasiums provide securely 
mounted and adequate protection for fixture. 

High impact sports require not only strong wire 
guards covering fragile devices, but these 
guards need adequate backing to prevent 
damage to wall finishes. 
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E.8 OWNER/COMMUNICATION EQUIPMENT 

While standard equipment, such as telephones, is typically anticipated during building design, computers 
are now also common in many building types. Current and future equipment use requiring cable or special 
wiring must be routinely considered during design. Cable tray may be suitable for projects to consolidate 
all low voltage cable requirements.  
 

 
Figure E.8 - 1- Typical Layout for Communication Equipment 

 

E.8.1 TELEPHONES AND INTERCOMS 

Northwestel provides telephone services across Nunavut. The utility provider's responsibility is generally to 
the demarcation point (lightning protection box) usually located within a building. This is the point of 
interconnection between the utility service wiring, and the property owner's internal wiring and equipment. 
Communication systems vary from simple two or three line telephone distribution systems to multiple-phone 
use with teleconferencing and video capability. VoIP (Voice over internet Protocol) use is also gaining 
popularity. 
 

Recommendation Rationale 

E.8.1.1 Telephone Requirements  

 

Supply and installation of cabling beyond the 
demarcation point located at the utility providers 
entrance to the building is the building owners or 
tenants responsibility. 
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E.8.1.2 Pathways 

 

Pathways are to be provided as outlined in the 
Canadian Electrical Code, and TIA 568, 569 and GN- 
Structured Cabling Guidelines (Latest Version). 
Cabling is to terminate at a backboard in a service 
room with a dedicated duplex outlet. 

This is done to ensure that a telephone service 
and raceway system is installed within every 
building and that a consistent location is chosen 
for terminations. 

 The duplex outlet is for the NorthwesTel power 
filter. (A quad receptacle shared with the Cable 
TV is not acceptable as the size of plugs c/w 
transformers restricts plugging both power 
supplies into a quad outlet.) 

E.8.1.3 Raceways  

 

E.8.1.4 Communication Rooms 

 

Separate communications rooms should be provided 
only when the complexity of the communications 
systems warrants it, as described in GN-Structured 
Cabling Guidelines. 
 

 

The following are guidelines for space requirements: Health centers may require space for video 
conferencing and associated equipment for 
medical and educational support. 
 

1. Buildings with 10 or fewer phone lines: 
Modern telephone equipment can withstand a 
wide range of environmental conditions. Small 
and medium-sized key systems can operate in 
almost any interior environment. 

min. 600 mm x 600 mm wood backboard. It can be 
installed in a mechanical or electrical room. 

2. Buildings with more than 10 phone lines: 

min. 1200 x 2400 mm wood backboard. It can be 
installed in a mechanical or electrical room. 

3. Ensure adequate space is provided for future 
growth of network equipment, RF amplifiers, 
Security equipment, Sound amplification etc. 

Large systems, especially Private Branch 
Exchange (PBX) with many tie lines, require a 
more controlled operating environment. 

E.8.1.5 Installation 

 

Use star topology for wiring layout. Simplest systems to trouble shoot and 
administrate. Problems with wiring are isolated to 
specific outlet.  

E.8.1.6 Power Requirements for Telephone System 

 

The community telephone distribution system has 
power back up for continued operation through utility 
power failures. This system provides the power 
needed for line connected handsets to continue to 
function. 
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Wireless hand set end equipment requires a UPS or 
emergency power to continue operation. 

Key service units (KSU) which provides onsite 
telephone exchange and an interface with utility 
service provider requires a UPS for power 
filtering and back up during power failures. VoIP 
networking equipment also requires its own 
power supply for continued operation. 

 
Building owned equipment that is operated and 
maintained by various departments requires carefully 
designed UPS for continued operation. 

 

 

 
Figure E.8 - 2- Typical Schematic for School Communications Layout 

E.8.2 COMPUTERS 

Computers require power, routes for networking cables and telephone line connections to allow 
communication by modem. Electrical design should ensure the system could accommodate future 
expansion without significantly increasing construction costs. Linear loads (heating, incandescent lighting, 
etc.) do not go well with non-linear loads (computers, laser printers, and photocopiers). In the non-linear 
family, computers, do not get along well with the electrical properties of laser printers and photocopiers 
which consume a great amount of current in an abrupt and irregular fashion, affecting the voltage. The 
voltage fluctuations that they provoke can seriously damage a computer & other sensitive equipment or 
can even simulate a blackout. Consider the use of K-factor distribution transformers as it has become a 
popular means of addressing harmonic related overheating problems where electronic ballasts, drives, 
personal computers, telecommunications equipment, broadcasting equipment and other similar power 
electronics are found in high concentrations. It should be noted that this benefit can usually only be obtained 
during initial installation. It would be unlikely that the savings would justify retrofit. 
 

Recommendation Rationale 

E.8.2.1 Networking  
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Wherever computers are identified as a current or 
future requirement in a facility program, allow for 
expansion in conduit as outlined in E.6.1.  
 

This allows for changes and future expansion.  

A minimum 21 mm conduit linking computer 
workstations to hub or cable tray locations and a 
21 mm conduit from the cross connect to the 
telephone backboard is recommended. 

Conduit infrastructure allows for a wide variety of 
cable requirements i.e., from a basic single 
twisted pair of wires (basic modem, networking, 
communication link), or a 4 pair cable (Category 
5 data cabling), or coaxial cable, or fiber optical 
cable from each workstation.  

Where conduit is used, a minimum 21 mm conduit 
linking computer workstations to hub or cable tray 
locations. 
 

 

A 21 mm conduit from the cross connect to the 
communication backboard is recommended. 

 

E.8.2.2 Structured Cabling 

 

Structured cabling for data and telephone drops to be 
Category 6 as per GN’s Structured Cabling 
Guidelines (Latest Version).  Drops to be terminated 
at jacks and patch panels. 

Category 6 cabling is the current standard of 
acceptance for horizontal wiring. Category 6A or 
fiber should only be used where required on a 
specialized basis (i.e. Video Conferencing, Tele- 
health, Network Backbone etc.). Refer to GN’s 
Structured Cabling Guidelines (Latest Version). 

E.8.2.3 Telecommunication Outlets  

 

Telecommunication outlets to be grouped. (i.e. 
combination Data/Voice Jacks). 

Provides a more economical and compact 
installation when devices are grouped. 

E.8.2.4 Wireless Networking 

 

Where wireless systems are to be used, allow for 
wireless access points consisting of wired LAN drops 
with adjacent power receptacles located to ensure 
adequate signal strength.  

This allows for accommodation of repeater 
stations to propagate network signals. 

 Initial construction should allow for provision of 
required physical infrastructure for future 
wireless system. 
 

Wireless network setup and security provisions are to 
be installed and maintained by the building’s users. 

The open nature of wireless networking poses a 
risk that requires ongoing user intervention to 
ensure security is maintained. 

E.8.2.5 Harmonic Distortion and Noise 

 

Harmonics produce an increase in the resistance of 
the conductor (skin effect) and, in turn, an abnormal 
common mode (neutral-ground) voltage difference. 

 

1. Identify non-linear loads including: switch 
mode power supply (SMPS), (typically found 
in computers, servers, monitors, printers, fax 

The Switch-mode Power Supply (SMPS) is found 
in most power electronics today. Its reduced size 
and weight, better energy efficiency and lower 
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machines, photocopiers, telecom systems 
etc.), UPS, rectifiers, variable frequency 
drives and electronic ballasts. Determine the 
effects of these loads on the power 
distribution system. 

cost make it far superior to the power supply 
technology it replaced. 

2. Provide harmonic filtration, either integral 
with the equipment or separately, to limit total 
harmonic distortion from each piece of 
equipment to less than 10%. Limit the 
harmonic distortions to comply with current 
edition of IEEE 519. 

Harmonic distortion are primarily due to new 
power conversion technologies, such as the 
Switch-mode Power Supply (SMPS). The SMPS is 
an excellent power supply but it is also a highly 
non-linear load. 

3. Provide transient protection and harmonic 
filtering in power supply to Data and 
Communication Systems and computer labs. 

 

4. Provide transformer isolation between large 
harmonic generating loads and the balance 
of the distribution system. 

The most common form of distorted current is a 
pulse wave form with a high crest factor. 
Typically, these high current pulses will cause 
clipping or flat-topping. 
 

5. Use separate neutrals or increase size of 
neutral of branch circuits where necessary. 

Actually, it is less costly overall to provide a 
harmonic mitigating transformer to feed several 
hundred computers than it is to improve the 
operation of the SMPS in each computer. This is 
especially true when we consider that the added 
cost of the improved SMPS will reappear every 
three years when a new computer system is 
purchased. 

E.8.2.6 Transient Voltage Surge Suppression (TVSS)  

 

Provide transient voltage surge suppression (TVSS) 
integral with the distribution equipment. Coordinate 
suppression with anticipated energy levels and 
sensitive loads. 

Dissipation of high-energy transients from 
lightning is typically provided at the main service 
point where the energy is first received from the 
utility power line in the event of a strike.  
 

Provide surge suppression in the following manners: 
Install surge suppression on utility incoming mains. 
For areas containing a large group of electrically 
sensitive loads, provide surge protection on panel 
boards serving the area. 
 

This provides protection from internal sources of 
harmonics, voltage spikes, and transients.  

Provide individual pieces of sensitive equipment, not 
otherwise protected, with local surge suppression 
module (computer power bar or wall plug-in style). 

 

 

Coordinate surge suppression devices within the 
same power distribution system. 

 

E.8.2.7 Computer Circuits:  
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Electronic office space or electronic equipment such 
as computers, electronic communications micro-
processors equipment review the requirements for 
supplemental electrical protection of electronic 
equipment with the GN’s Technical Services Division. 

Determine the extent and severity of electrical 
service disturbances including voltage sags, 
surges, short term and long-term transients and 
outages. 

 Identify electronic equipment and system likely to 
be affected by disturbances and the extent of 
protection necessary for normal operation. 

• Generally, supply only two computer work 
station per circuit. Review the options for 
circuiting with Technical Services Division. 

Actually, it is less costly overall to provide a 

harmonic mitigating transformer to feed several 
hundred computers than it is to improve the 

operation of the SMPS in each computer. This is 

especially true when we consider that the added 

cost of the improved SMPS will reappear every 

three years when a new computer system is 

purchased. 

• Do not use common neutrals. Provide a 
separate, isolated ground for each circuit. 

• For installation with more than12 computers 
grade circuit; provide a separate panel fed 
via an isolating transformer with an 
electrostatic shield. 

• Provide a separate ground wire from each 
computer circuit to the branch circuit panel 
board. 

• Provide an isolated ground buss in each 
branch circuit panel board supplying 
electronic loads. 

• Size all grounding conductors to carry the 
fault current necessary to trip the over 
current devices protecting the loads, panel 
boards, and feeders associated with the 
grounding system. 

 

E.8.3 TELEVISION AND CABLE 

Recommendation Rationale 

E.8.3.1 Cable Installation  

 

Where televisions or television monitors are identified 
as a current or potential future requirement in a 
facility program, assume cable connection may be 
required and allow for capacity in common conduit as 
outlined in Electrical E6.1.  
 

Typically used in classrooms, visitor centers and 
museums, group homes or detention facilities.  
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Wherever cable television is identified as a current or 
future requirement, run individual cables to each TV 
outlet from a main television service backboard 
located in a service room, c/w a separate circuit 
duplex receptacle.  

The intent is to ensure that the required television 
service will be installed at a consistent location 
and to identify that a conduit system is not always 
required, but that cables are not to be looped to 
outlets (to prevent a cable malfunction affecting 
more than one outlet). The duplex receptacle is 
required for a plug-in transformer or RF (radio 
frequency) amplifier.  
 

Labeling of cabling is required at both ends of all cable 
runs. 

Cable labeling provides ease of cable management 

and troubleshooting. 

 

 
Figure E.8 - 3- Typical School RFTV Distribution System 

E.8.4 CLOCKS 

Recommendation Rationale 

Battery powered clocks are preferred. Class change 
signal clocks may be powered by an AC source but 
should not derive the time base from the AC line 
frequency.  

Power outages and the frequency of fluctuations 
in cycles/second (Hertz) of diesel-generated 
power adversely affect the accuracy of 120-volt 
clocks.  

 
  



January 2020 Good Building Practices Guideline Third Edition 

 Chapter E – Electrical Page 51 

E.9 ALARM SYSTEMS 

The primary purpose of an alarm is to issue a warning, preferably before any major damage occurs. 
Although fire and security alarms are typical across Canada, mechanical system alarms are also commonly 
used in Nunavut. Alarm systems must be suited to the community and its resources: in some communities 
resident maintainers may be able to respond quickly when alerted; in other communities residents are 
expected to notify the Hamlet, who in turn can notify the area maintainer, who may have to fly or drive in.  
 

E.9.1 FIRE ALARMS SYSTEMS 

Where clarification is required on fire alarm systems, consult with the Nunavut Fire Marshal early in design. 
Systems should be as simple as possible (i.e., factory service technician should not be needed to program 
the fire alarm system).  
 

Recommendation Rationale 

E.9.1.1 Supplier Qualifications  

 

The system supplier (i.e. manufacturer or the 
manufacturer's authorized agent) must have an office 
established for a minimum of 5-years with full in-
house technical service and maintenance 
capabilities.  
 

This is intended to clarify the qualifications 

required to supply a fire alarm system.  

Suppliers using third party in subcontracted 
maintenance services are not acceptable. 

 

E.9.1.2 Product Manufacturers  

 

Fire alarm systems should be supplied by one of the 
following suppliers:  

To ensure competitive bidding, yet limit the 
number of systems and replacement parts, the 
GN has specified 3 suppliers.  • Simplex  

• Notifier  
• Edwards  

Substitutions are not recommended.   

E.9.1.3 Types of Fire Alarm Systems  

 

• Fire alarm systems should not exceed the 
requirements of the NBC.  

This keeps the systems as simple as possible 
and meets minimum Code requirements. 

• Exception: Buildings designated, as 
emergency shelters must have a fire alarm 
system, although not necessarily required by 
Code.  

People may be required to sleep overnight or 
longer in an emergency shelter, which 
necessitates a safe haven.  

If programming is required, it must be site 
programmable with a non-volatile memory (i.e., 
lithium battery back-up for programming).  
 

This maintains programming memory in the 

event of loss of normal and battery power.  

Addressable systems may be capable of remote 
programming. 
 

This feature is useful for replacement of any 
devices without incurring the cost of air travel. 
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E.9.1.4 Strobes/Sirens  

 

See Electrical E9.6  

E.9.1.5 Manual Pull Station  

 

To be installed in every floor area near every required 
exit, including crawl space exits.  
 

This is a clarification of the Code requirements. 
 

Manual pull stations in gymnasiums must be fully 
recessed.  

The intent is to prevent injury to people and 
damage to pull stations in gyms. 

E.9.1.6 Fire Alarm Notification Devices 

 

Horn strobe devices should be used in place of bells. 
Devices need not be red. 

The intent is to ensure audibility and visibility 
where required. Red horn/strobes often take 
away from architectural look. 

E.9.1.7 Fire Alarm Verification 

 

Verification is to be carried out in accordance with 
Can/ULC-S537 and Office of the Fire Marshal.  

This will clarify verifying agent qualifications.  

E.9.1.8 Central Monitoring Stations  

 

Use only where required by the National Building 
Code 3.2.4.7 and the Nunavut Fire Marshal.  

This is intended to clarify which projects require 
central monitoring with a DACT (Digital Alarm 
Communicator Transmitter). Consult the 
Nunavut Fire Marshal to determine which 
communities have local monitoring systems 
meeting this requirement of the building code. 

E.9.1.9 Auto Dialers  

 

For local fire alarm notification, digital dialers 
described in E9.5 may be used to dial local fire phone 
systems. It is to be noted that these dialers do not 
meet Central Monitoring Station requirements. 

In emergency fire situations, local people need to 
be contacted immediately. Many OPX (Off 
Premise Exchanges) fire phone systems address 
this requirement for quick response.  

 

E.9.2 COMMUNITY FIRE SIRENS 

Recommendation Rationale 

E.9.2.1 Standard of Acceptance  

 

Federal Signal Corporation for items listed below: Most of the community fire alarm sirens in 

Nunavut are now of this type and this 

manufacturer. 

• Sirens 
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• Model Eclipse 8 
 

• Controls 
 

• PGA (Predetermined General Alarm) timer 
or equivalent 

 

• Motor Starter 
 

• Use RC5 Motor Starter (heavy duty relays, 
capable of handling the operating current) or 
equivalent 

 

• Exercise Clock 
 

• Model 75 or equivalent 
The experience has been that this motor driven 

siren has given the fewest problems if exercised 
daily. 

 

E.9.3 MECHANICAL SYSTEM ALARMS 

Failures of mechanical and especially heating systems can have serious consequences during long, cold, 
winter months. The sooner maintainers can be alerted to a problem, the sooner they can make repairs or 
switch the building over to standby systems while effecting repairs.  
 

Recommendation Rationale 

E.9.3.1 Mechanical Alarm Annunciators  

 

• Locate the primary annunciator panel in the 
mechanical room.  

The intent is to ensure that information is 
provided for building operators and maintainers.  

• The secondary, remote panel is required to 
alert building users to mechanical problems. 

Typically required in schools, community halls, 
large residential facilities, and health center 
where responsible users can notice and alert 
maintainers. Not required in fire halls, garages, 
or seasonal use facilities.  

E.9.3.2 Nuisance Tripping  

 

Ensure mechanical alarms are not initiated by a 
power interruption of less than 30 seconds. 

False alarm signals produced during a power 
interruption have created a nuisance both for 
local staff and personnel contacted by the auto 
dialer. 

E.9.3.3 Auto Dialers 

 

See Electrical E9.5.  

E.9.3.4 Alarm lights and Audible Alarms 

 

See Electrical E9.6.  
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E.9.4 SECURITY SYSTEMS 

 
Recommendation 
 

Rationale 

E.9.4.1 Intrusion Alarm Systems 

 

Where a security system is a program requirement, 
monitor entrances, exits, corridors, and accessible 
openings. 
 

Intrusion alarms are typically installed when 
there is a danger of burglaries because of 
building contents, or as a means of reducing 
incidences of vandalism. 

Monitor rooms with high value of controlled contents.  

1. Device Wiring 
Computer labs, specialized equipment storage or 
pharmacies require controlled access. 
 

Provide each device with individual conductors to 
main security panel. 

Separate wiring allows isolation of failed 
individual devices rather than total failure of the 
system. It also provides identification of 
individual device status for troubleshooting 
purposes. 

2. Door Contacts 
 

Mount within the door frame during new construction. Mounting door contacts within frame provides 
excellent mechanical protection to door contact 
devices. 
 

Install door contacts for all the exterior doors. Motion sensors do not confirm door position. 

Experience has shown that motion sensors can 

be positioned and not noticed until after 

incidents. Door contacts are not as easily 

defeated. 

3. Alarm Signal 
 

If there is a sound system within the facility, connect 
the alarm to the tone generator to sound a continuous 
tone upon receiving an intrusion alarm signal. 

Sound system tone generator, if available is a 
desirable deterrent. 

4. Partitionable 
 

 

Provide partitions to allow separation of areas within 
a building. This provides access to one area, while 
continuing to secure other areas. For example, 
schools with night use requirements (i.e., gyms). 

Many communities make good use of 
schools/gyms in the evening, and therefore, 
access to some areas is required at night without 
setting off the intrusion alarm. 

5. Enabling Systems 
 

 

Time clocks or internal time settings may be used to 
automate the arm and disarm process for buildings 
that have regular schedules. 

This provision insures the facility is secured 
through the normally unoccupied times. 

6. Access Means 
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Access may be provided by a variety of means; key 
switch, keypads, key fobs, card access etc. 

Keys may be used to reduce the number of 
people in the community knowing the access 
code. 

E.9.4.2 Video Monitoring 

 

Installation of such system should be discussed with 
the client and based on the building program.  

 

1. Privacy 
 

Before installing a CCTV system, check local laws 
regarding privacy and recording. 

Never install video surveillance anywhere there 
is a reasonable expectation of privacy such as 
bathrooms, locker rooms, changing rooms, 
medical examination rooms etc. 
 

2. Cameras 
Each application requires a specific type of 
camera that will provide satisfactory image 
quality. 

• Outdoor cameras may require infrared 
illuminators to allow night vision. If the 
camera is a pan / tilt / zoom, a heated 
enclosure is needed to operate properly in 
our northern environment. 
 

• Inside cameras that are exposed to brightly 
lit and dark areas will require a wide dynamic 
range and dual shutter speeds for picture 
clarity. 
 

• Aisle cameras may require a long lens, 
positioned to face away from light sources. 
 

• Large open areas may require day/night 
cameras with wide angle lens. 

 

3. Recording 
 

Digital Video Recorders (DVR) allows greater 
flexibility for recording space and network access 
from remote location. Ensure equipment is located in 
a ventilated, secure environment suitable for 
continuous operation. 
 

Operational environment will affect the durability 
of the installed equipment. 

Setup recording to only save images when motion is 
detected. 

This feature will allow for considerable extra 
recording backup time. 

E.9.4.3 Access Control Systems 

 

Proximity type sensors are acceptable. Preference is 
given to door strike hardware. Magnetic door locks 
are to be avoided wherever possible. 

Access control systems simplify the processes of 
ensuring secure access to various parts of a 
building. This can easily be done using the 
system's database. This has significant 
advantages over key and lock, but in small 
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E.9.5 ALARM LIGHTS AND AUDIBLE ALARMS 

Recommendation Rationale 

E.9.5.1 Exterior Alarm Lights  

 

1. Lights or strobes should be located on high 
point of buildings, clearly visible from the 
roadway. 

Lights can, be used either to indicate a building 
condition, or to act as an alarm indicating a critical 
condition requiring immediate attention. Intended 
as a supplement to the auto dialer. The intent is 
to avoid confusion with landing lights, vehicle 
lights, etc. 
 

Exception: Strobe alarm lights are not to be installed 
on arctic airports.  

Color-coding is standardized on public sector 
buildings. Blue strobes are typically used for 
security systems and panic systems in health 

centers, it may become an encumbrance that is 
simply bypassed. 
 

Access control should not be used outside of the 
larger centres in GN. 

Maintenance of these systems requires a level of 
expertise not commonly found within isolated 
communities. 
 

Copies of the control diagrams should be located 
within enclosures designed for such and an 
additional copy provided within the appropriate 
section of the O & M manual. 

This is to assist future maintenance 
requirements. 

E.9.4.4 Patient Wandering Systems 

 

These systems are typically used in health centers.  

Locate wiring diagrams and sequence of operation 
within front cover of main panel as well as O & M 
manual. 
 

This is to assist future maintenance 
requirements. 

Ensure patient wandering detection ranges are 
configured with the assistance of the building user. 

This ensures proper operation in accordance 
with facility requirements. 

E.9.4.5 Panic Alarm Systems 

 

These systems are typically used in health centers.  

Where panic alarm systems are program 
requirements, they must be complete with a 
strategically placed audible alarm connected to the 
auto dialer. Call buttons should be of industrial 
quality. 
 

Typically, panic alarms are installed in health 
centers where a member of staff may be alone 
with clients and may require immediate 
assistance in case of emergency. 

Copies of the control diagrams should be located 
within enclosures designed for such and an 
additional copy provided within the appropriate 
section of the O & M manual. 

This is to assist future maintenance 
requirements. 
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Recommendation Rationale 

centers and correctional facilities, where staff may 
be alone with clients and could require immediate 
assistance. 

2. Color of lights  
 

• Fire alarm: red  

• Mechanical alarm: amber  

• Security/panic: blue  

• See 3.4.1 Table E-2  

 

E.9.5.2 Sirens/Horns  

 

• Exterior audible alarms are required for fire 
alarm systems and security systems.  

Audible alarms can unnecessarily disturb the 
entire community. However, a fire condition is a 
critical condition that makes this disturbance 
necessary. Security system audible alarms are a 
deterrent as it draws attention to the building and 
the people nearby. 
 

• A siren is not required for mechanical 
systems.  

With auto dialers and the strobe lights, the audible 
is not as necessary for mechanical systems (e.g., 
while air handling unit low temperature is a 
problem, it does not require disturbing the 
community).  

E.9.5.3 "High Water" Light  

 

High water level in a holding tank is indicated by 
using an illuminated amber light mounted at the water 
fill pipe. Water fill indicating lights should be LED 
type. Standard of acceptance is Ledtronics, 120 V 
AC, Edison screw base.  

Water delivery pumps are controlled at the 
vehicle. The light indicates that the tank is full, and 
that the driver should stop pumping.  

 LED lights have low energy consumption and low 
maintenance requirements.  
 

Install a two-lamp fixture. This provision ensures at least one lamp will 
illuminate in the event of a lamp failure.  
 

 
Locate in a visible location convenient to the 
operator. 

Water delivery pumps are controlled at the 
vehicle. The light indicates that the tank is full, and 
that the driver should stop pumping. 
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E.10 MOTORS 

E.10.1 CHARACTERISTICS 

 
Recommendation Rationale 

Motors must meet the specified minimum efficiencies 
in National Energy Code for Buildings (NECB) unless 
it can be shown that a lower efficiency motor will yield 
lower life cycle cost. 
 

 

Installation of high efficiency motors should be 
installed where life cycle costs may be demonstrated. 

This is done in the name of energy conservation. 

Match voltage rating of motor with supply voltages, 
i.e., use 200 V motors for 208 V services. 

 

E.10.1.1 Motor Starters - 3 phase 

 

1. Provide single phase protection for all motors 
5 hp or larger with magnetic starters c/w solid 
state adjustable overload sections offering 
phase loss protection. 

Although 240 V motors may function on 208 V, 
experience has shown that they burn out faster 
than 200 V motors. 

2. Provide 'Hand" option and "Running" 
indicator to allow for ease of O & M. If DDC 
is present, use CT's to indicate motor status 
in DDC. 

This prevents costly motor replacement of large 
motors due to single phasing. 

3. Where number of three phase starters in a 
given location exceed four, give strong 
consideration to MCC installation. 

These functions may be used rarely but are 
invaluable for troubleshooting purposes. 

4. Where multiple 600 volt motors are installed, 
provide full sized motor starters within an 
MCC. 

 

5. Copies of the control diagrams should be 
located within enclosures designed for such 
and an additional copy provided within the 
appropriate section of the O & M manual. 

This ensures that the failure of one starter does 
not detrimentally affect other starters in the same 
enclosure and provides improved maintenance 
safety. 

 This provision is to assist future requirements. 

6. All motor starters to be combination c/w 
lockable handle. 

This provision provides increased safety during 
any future requirements. Combination starter 
equipped with a breaker. 

E.10.1.2 Motor Starters- Fractional Horsepower 

 

1. Provide thermal motor protection switches 
for fractional horsepower motor loads 
serving pumps. 

 

2. Provide a pilot light on all thermal motor 
protection switches. 

Although motors have built in motor protection, 
this provision assists in notifying maintenance 
staff of equipment status. 
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3. Provide lockable toggle plates. 
This provision provides a visible indication of 
power and state of thermal element. 
 

4. Use hinged lockable covers on suitably sized 
junction boxes to enclose control and motor 
relays and/or sensors. If mounting thermal 
motor protection switch in junction box cover, 
mount independent of switch cover. 

This provision provides increased safety during 
any future requirements. 

5. Do not use float switches to interrupt motor 
current where long distances from storage 
tanks to motors loads are required. 

Secure mounting of motor protection switch 
allows safe access to the thermal elements. 

E.10.1.3 Motor Terminations 

 

Standard wire should be used where wiring to motors 
ends in a terminal strip. 

Installation of motor control relay may reduce 
voltage drop to motor loads during startups, 
providing them with the proper operating voltage. 

E.10.1.4 Variable Frequency Drives 

 

Install in conjunction with Direct Digital Control 
systems for fixed mechanical loads 5 horsepower 
and larger, or where variable control is determined 
beneficial by the designer, or where energy savings 
can be proven (e.g., heat circulation pumps). 
 

This is required because solid wiring to terminal 
strips in motors tend to become loose due to 
motor vibrations. 

Provide drives complete with harmonic distortion like 
line and load side reactors & filters which limit total 
harmonic current distortion to less than IEEE 519 
standard requirements where the drive terminals are 
the point of common coupling, but in no case more 
than 15%. 

The intent is to allow for energy conservation. 
 
 
 
 
 

 
 
Ensure motor matches VFD and is suitable for 
inverter duty. Use pulse width modulated technology 
drives. 

 
This provision reduces harmonic distortion from 
feeding back into the power system. 

 
Locate drives with in 7 meters of load. 

 

 
Provide integral bypass for all VFD’s. 

 
This allows for equipment operation in the case of 
VFD failure. 

E.10.1.5 Soft Starters 

 

Large motors with frequent start/stop should have 
soft starters, especially in smaller communities. 

Frequent start/stop can have a significant effect 
on the electrical supply in small communities, 
where a large motor starting can cause voltage 
fluctuations. 

E.10.1.6 Power Factor Correction 

 

Power factor correction of motor loads should be 
considered and applied if the nature of the load is 

Power factor correction can lower overall power 
and demand charges from the utility. 
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E.10.2 DISCONNECTS 

 
  

supportive of correction, and the designer can show 
an acceptable cost payback. 
 
Correct power factor to 95% where normal loading 
yields power factor below 90%. 
 

 

Provide power factor corrections to individual motors 
10kW and larger or groups of motors totaling 50kW 
or larger. 

 

 
Locate capacitors close to motor load, usually 
downstream of starters. 

 

 
Where switchable capacitor banks are used, take the 
following precautions: 

 

• First in, first out switching. 
 

• Provide time delay between switch steps. 
 

• Prevent overcorrecting and cycling. 
 

• Conduct harmonic analysis and, where 
necessary, provide harmonic de-tuning. 

 

Recommendation Rationale 

A lockable disconnecting means to isolate a motor 
should be located within sight of and within 9 m of the 
motor and the machinery driven thereby.  

The intent is to permit safe operation and 
maintenance.  

E.10.2.1 Motor Disconnects in Public Areas  

 

Motor disconnect switches in public areas should be:  This prevents young children from shutting off 
motors (e.g., cabinet unit heaters in vestibules) 
that must operate to prevent property damage 
(e.g., prevent sprinkler heads from freezing and 
busting).  

1. Installed at 2.1 m above the floor, or above 
the ceiling tile close to equipment servicing. 

 

2. Provided with a ventilated lockable cover or 
within manufacturers equipment where 
possible. 

Protecting the switches by location is preferred 
over lockable covers to avoid the cost and 
inconvenience of keyed covers. 

E.10.2.2 Sprinkler Pumps 

 

Sprinkler jockey pump must be fed by the generator. Ensure operation of the jockey pump during utility 
power failures. 
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E.11 MISCELLANEOUS 

E.11.1 AUTOMATIC DOOR OPENERS 

See Architectural A4.3.2 and A4.3.3. 
 

E.11.2 HEAT TRACE 

 
Recommendation Rationale 

Where possible, hydronic heat trace system should 
be installed instead of electrical heat trace. 

Where heat trace is required, hydronic provides 
the greatest energy efficiency. 
 

All electrical heat trace is to be controlled by a 
temperature controller that limits its operation during 
high ambient conditions. 

Even self-limiting heat trace only regulates its 
temperature within a narrow range and, if allowed 
to run in a high- ambient environment, can cause 
overheating of the cable and possibly ignite 
adjacent materials. A temperature controller is a 
requirement of the Nunavut Electrical / 
Mechanical Safety Section. 
 

Where heat trace is required for water and sewer 
connections, it should be the self-limiting type. 

This is required for energy efficiency and 
premature failures of heat trace cable. 
 

If used on polyethylene pipe, the heat trace must be 
T-rated for such application. 

This applies to the typical heat trace system for 
standard GN water and sewer connections in 
permafrost areas to ensure "melt-down" does not 
occur. 
 

For water re-circulation lines, where heat trace is 
used as a backup, the heat trace should be activated 
upon a loss of flow. 

This prevents freeze-up when the circulation 
pump fails. The heat trace should be sized to 
ensure that it would be of a sufficient size to thaw 
the pipe. 
 
Depending on the application, the heat trace can 
also be manually activated when used as a 
backup. 
 

A pilot light should be used to indicate the heat trace 
is on. 

The intent is to alert/confirm operation. 

 
 
 
 
 

END OF SECTION 
 
 



January 2020 Good Building Practices Guideline Third Edition 

 

TABLE OF CONTENTS 
 
 
 

CHAPTER N - ENERGY 

INTRODUCTION 

N.1 ENERGY DESIGN CONSIDERATIONS 
N.1.1 ENERGY SOURCE 
 N.1.1.1 .... HEAT RECOVERY FROM QULLIQ ENERGY CORPORATION (QEC) POWER PLANTS 
 N.1.1.2 ..................................................................... HEAT RECOVERY: COGENERATION 
 N.1.1.3 ............................................................................................ RENEWABLE ENERGY 
N.1.2 BUILDING DESIGN 
 N.1.2.1 ............................................................................................. BUILDING CONTROLS 
N.2.1 GENERAL 
N.2.1.1 General 

N.2 ENERGY MODELLING 

N.3 ENERGY CONSUMPTION 

N.4 ENERGY MANAGEMENT 
N.4.1 ENERGY AUDIT 
N.4.2 ENERGY TRAINING 
N.4.3 SUB-METERING 

 
 
 
 
 
 



January 2020 Good Building Practices Guideline Third Edition 

 Chapter N – Energy Page 1 

CHAPTER N - ENERGY 

N.1 INTRODUCTION 

 
Buildings are a significant source of energy consumption and greenhouse gas emissions and hence brings 
up significant costs to building owners and our environment respectively. Heavy reliance on fossil fuels for 
both heating buildings and electricity generation has resulted in some of the highest utility costs in Canada 
and buildings consume a significant portion of this energy. Furthermore, due to remoteness of Nunavut, 
GN purchases fossil fuel for whole year during sealift season which poses other challenges of transportation 
and storage. Volatility in oil market lead to an added risk on our energy prices. With growing demand for 
energy sources due to added infrastructure every year, being energy efficient is solution to our problems 
for powering Nunavut in a sustainable manner.  
 
Primary objective of energy efficient buildings is to consume less energy while subsequently reduce 
greenhouse gas emissions. This can be achieved by choosing energy efficient systems while also making 
sure to have best practices in place for energy efficient use of those systems.  
 
Energy efficiency measures are addressed throughout various sections of the GBPG. The present section 
supplements the energy information from the GBPG and outlines various items which could be included in 
the design of a facility to make it more energy efficient.  
 
The recommendations in this document could relate to financial incentives and act as a guide for those 
involved in the construction process.  
 
References 
 
Documents referenced by the NBC or this document include: 
 

− IES Lighting Handbook 10th Edition 
− National Energy Code for Building for Canada 
− Canada Green Building Council’s LEED  
− ASHRAE Handbooks and Standards 
− ASHRAE 90.1-Energy Standard for Buildings Except Low-Rise Residential Buildings 
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N.2 ENERGY DESIGN CONSIDERATIONS 

N.2.1 ENERGY SOURCE 

Energy source options must be determined and evaluated early in the building design process. Fuel oil for 
heating buildings while electricity generated from fossil fuels has been the traditional choice of energy 
sources in Nunavut. However, designers are encouraged to look for energy efficient and clean energy 
alternatives for energy sources early in the design process.  

N.2.1.1 HEAT RECOVERY FROM QULLIQ ENERGY CORPORATION (QEC) POWER PLANTS 

The GN has Memorandum of Understanding (MOU) with QEC in regard to recovering heat from QEC power 
plants. This MOU provides for heat recovery systems to be provided by QEC, who will meter and charge 
the building owner for the heat provided. The charges for the system may result in 10 to 15% saving to the 
building. 
 

 
Figure N.3 - 1: Residual Heating System 

 
Some of the benefits of residual heat systems are: 
 

− Direct Cost Savings. Where the total costs of building and operating a residual heat distribution 
system allow the energy to be sold to the customer at a rate that is less than the customer's cost 
of equivalent heating fuel, a direct savings is realized in annual building operating costs. If a system 
can provide enough energy to significantly reduce operation of the customer boiler system, the 
customer may realize a savings in boiler maintenance and/or capital investment costs.  

− Long Term Community Infrastructure Cost Savings. A system providing thermal energy to 
buildings normally supplied by oil-fired heat can cause a significant deferral of fuel storage facility 
upgrades. 

− Environmental Concerns. Production of greenhouse gas emissions and other pollutants is 
directly related to the amount of fossil fuel consumed by the community. A given percentage 
reduction in consumption of fossil fuels results in an identical decrease in emissions.  

− There is no increase in electrical production fuel required by the power plant. There is some 
reduction of transportation and handling hazard, especially where fuel is delivered to the community 
by sealift and truck.  

− Noise pollution caused by radiator fans is often reduced substantially, especially during the winter, 
when thermal demand on the system is greatest.  
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N.2.1.2 HEAT RECOVERY: COGENERATION 

Cogeneration is the simultaneous production of heat energy and electrical or mechanical power from the 
same fuel in the same facility. Cogeneration greatly improves overall system efficiency by recovering “waste 
heat” from combustion processes that would otherwise be released to the environment. The recovered heat 
can be used for space heating through a district heating grid and thus offset the total amount of fuel oil 
required. 
 

Recommendation Rationale 

Evaluate the effectiveness of recovering heat from 
diesel-powered electricity generation. Consider the 
application of a district heating grid and perform a 
cost-benefit analysis comparing the cost of 
implementing the new technology with the amount of 
fuel oil for heating which would be offset through 
cogeneration. 

The distribution pattern of buildings in the Nunavut 
community may constraint the effectiveness of a 
district heating grid. Buildings need to be in close 
proximity and the feed lines must be well insulated to 
avoid subsequent losses. Cogeneration may be better 
suited to larger (multi-residential, commercial, 
institutional and industrial) buildings. 

N.1.1.3 REVEWABLE ENERGY 

Considering the high cost of producing electricity with an oil-fueled generator and that renewable energy 
technologies are becoming more and more accessible; these systems should be considered for various 
applications.  
 
Renewable energy can also be used for solar pre-heating air or water, thus reducing the amount of fuel 
used for that purpose. 
 

Recommendation Rationale 

• Where buildings can be connected to a grid, 
solar energy technologies that generate 
electricity should be evaluated. 

Until Independent Power Producer Program from 
QEC has commenced, electricity generation should 
be evaluated based on a study of load/production 
considering overall storage.  

• Systems that use solar energy primarily to 
provide lighting should be evaluated considering 
that typically natural daylight can be used to 
provide adequate lighting when solar energy is 
available. 

In the summer months natural daylight is available. 
Solar panels are not effective in the winter due to 
short daylight hours and interference due to snow. 
Some buildings require artificial lighting all year long, 
thereby making this system a good alternative.  

• Solar energy technologies that generate 
electricity may be considered for remote and/or 
summer-use facilities such as: parks buildings, 
field research stations and fire towers. 

The cost of operating and fueling generators in 
remote locations in the North is usually very 
expensive. Alternative energy is expensive also but 
may be viable because it has very low operational 
costs. 

• All electrical loads need to be reduced to an 
absolute minimum by using the most efficient 
hardware and appliances available, before 
renewable energy hardware should be 
considered. 

The initial cost of buying a renewable energy system 
is normally the largest component of the life cycle 
costs. As the initial cost is proportional to the size of 
the loads imposed on the system, reducing the loads 
will help minimize the life cycle costs of the system.  
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Recommendation Rationale 

• Renewable energy should be used to reduce the 
load on traditional energy sources. 

Solar Wall technology preheats intake air and 
minimizes the fuel oil required to heat air to suitable 
temperatures. This solution is simple to integrate into 
the architecture of a building and has proven to be 
effective. It is considered a very low maintenance 
technology since it has no moving parts. Also, some 
of these systems serve as intake hoods.  

Direct combustion to generate energy from waste is 
an option which both manages solid waste as well as 
contributes to reducing heating fuel oil requirements. 
Costs and emissions from incineration need to be 
carefully considered. 

• Where wind turbines are installed, they will 
generally require a separate power source. 

Most wind turbines are induction generators and 
require excitation from a separate power source. 

• Solar hot water heaters can be used for certain 
applications. 

Vacuum tube solar heaters are the most efficient. 
They absorb heat by means of radiation and as such 
are not affected by the outdoor temperature. These 
systems can be helpful in reducing the overall fuel 
consumption of a building. 

 

N.2.2 BUILDING DESIGN 

 
Building envelopes must achieve higher effective insulation values and air tightness, with properly-installed 
vapour and air barriers with minimal thermal bridging. 
 
Electrical energy usage should be minimized by using LED lighting, daylight harvesting and occupancy-
based lighting controls, smart parking receptacles for exterior parking, variable speed drives for fan motors 
and pumps, high efficiency motors, Energy Star rated appliances, and similar features. Electrical demand 
charges should be considered in the energy cost budget projections.  
 
Heating and ventilation systems consumes most of the heating energy. The required amount of fresh air 
and total airflow may be minimized while maintaining sufficient quantities of outdoor air using displacement 
ventilation air supply or other efficient systems. The use of heat recovery devices, such as heat wheels, 
glycol run-around loops, and similar heat recapture devices on exhaust air systems is recommended to be 
evaluated during design. Variable Air Volume (VAV) systems for both single and multi-zone AHUs with 
demand control, where feasible, must be deployed. Removable valve covers are recommended for all 
uninsulated pipe fittings in boiler room for boiler heating piping network including valves, strainers, pumps 
etc.   
 
High efficiency boilers, with modulating burners for larger applications, must be selected. Boiler controls for 
boiler and heating pumps must also be looked at to meet heating demand while keeping the boilers at the 
lowest possible firing rate. 
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N.2.2.1 BUILDING CONTROLS 

Installing Building Automation Systems (BAS) is one of the most effective energy efficiency initiatives for 
most of the buildings. BAS can reduce operating costs by automatically controlling the heating/cooling, 
ventilation, air quality, lighting and security systems. The computerized systems can be essentially 
programmed to monitor every aspect of heating, ventilation and lighting systems.  
 
Higher energy cost coupled with growing concerns regarding Indoor Air Quality have placed increased 
demands on energy recovery and control system technologies. A method of maintaining good indoor air 
quality and conserving energy is to control the ventilation rate according to the needs and requirements of 
building occupants. Technologies such as Demand Control Ventilation (DCV), Direct Digital Control (DDC), 
new energy recovery equipment and associated controls provide opportunities to reduce energy 
consumption. 
 
BAS need to be selected for simplicity and ease of operation. Building operators must be properly trained 
on BAS for effective operation and regular service. The building operator should understand the system’s 
logic and monitor abnormalities, fine tuning and override functions. 
 
BAS should be intercommunicable, BACnet-based controller or system of controllers. Installation of BAS 
and associated devices should be intended for connection to the GN’s wide area network. Structured 
cabling scope must conform with GN’s latest structured cabling requirements.  
 
The intended system architecture within a building shall be a collection of daisy-chain Ethernet connected 
application controllers (advanced or application specific) supervised by a single BACnet/IP enabled Building 
Controller. The building level building controller shall contain a collection of trend log objects that capture 
data from each of the BACnet objects that are used for monitoring and control. 
 
The devices installed are to be accessible both remotely and locally using a desktop or laptop computer 
connected to the Government of Nunavut’s wide area network, with graphical elements being downloaded 
from the installed system on demand when accessing the system by means of web browser i.e. no software 
resides on the access computer aside from latest version web browsing software (Chrome, Firefox, Internet 
Explorer). 
 

Recommendation Rationale 

When designing new building systems, whether 
heating, ventilation, and/or services, every effort 
should be made to incorporate energy recovery 
and/or control systems. Consideration should be 
given when weighing possible marginally higher 
installation costs versus overall operational cost 
reductions, especially on smaller systems. Provide 
the client/user with a capital cost recovery summary 
as part of the system design and analysis.  

Reduces size of primary load equipment (i.e., boilers, 
chillers, burners, pumps, etc.), thereby reducing 
overall energy consumption. In many new buildings, 
the cost savings resulting from the reduction of 
cooling tonnage and/or heating equipment size, alone 
offsets the initial cost of thermal recovery units. 
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N.3 ENERGY MODELLING 

The National Energy Code of Canada for Buildings (NECB) set outs the minimum acceptable measures for 
energy efficiency in design and construction of new buildings and additions to existing buildings. The Energy 
Code includes both prescriptive and performance requirements. It outlines how an energy efficient building 
should be designed, and as such should be considered as an important reference document. 
 
CAN-QUEST is the software that was developed by NRCAN to demonstrate the performance path 
compliance with the NECB 2011. This software can be a useful tool in evaluating the future performance 
of a building during design and comparing various design options. The software can be downloaded at 
https://www.nrcan.gc.ca/energy-efficiency/energy-efficiency-buildings/energy-management-resources-
buil/energy-management-software-new-buildings/22468 
 
Designers and Project Managers are therefore encouraged to become familiar with the NECB. 
 
New GN projects are required to go undergo Energy Modelling Workshops, depending on the size of the 
project. The purpose of the workshop is to evaluate and analyze efficiency options to arrive at an optimum 
cost benefit package within project budget. Building energy simulations are a useful tool to provide feedback 
to the design team, quantifying the capital and operating impact of various alternative design scenarios 
(e.g., glazing selection insulation levels, mechanical system selection, lighting levels, etc.)  
 
The building simulations help to optimize the systems type and sizing, while confirming the impacts of 
various energy performance strategies. The goal is to optimize the design by selecting the most efficient 
types of systems for a given type of building. GN has developed ‘Energy Modelling Guidelines’, included in 
appendix K, which sets out expectations regarding energy modelling for GN new construction and capital 
renovation projects. 
  

https://www.nrcan.gc.ca/energy-efficiency/energy-efficiency-buildings/energy-management-resources-buil/energy-management-software-new-buildings/22468
https://www.nrcan.gc.ca/energy-efficiency/energy-efficiency-buildings/energy-management-resources-buil/energy-management-software-new-buildings/22468
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N.4 ENERGY CONSUMPTION 

Energy consumption is largely dependent on operating practices; however, the shape, layout, and the 
quality of the exterior envelope of a building can have a significant effect on fuel and power consumption. 
Generating stations and distribution systems are in 25 communities and serve approximately 11,000 
residential and commercial customers. Any new building in a community adds to the overall infrastructure 
requirements and can significantly impact capital investment of these infrastructures.  
 
Also, considering that most buildings will be operational for more than 40 years, the best way to reduce 
energy consumption is to address this topic during the design phase. Evaluating future energy consumption 
at the design stage by comparing various options will provide insight for the design team. The design team 
can in turn have a positive impact on energy consumption before the building is even constructed.  
 
Some energy efficient solutions are more expensive than standard systems. As such, these solutions are 
usually overlooked because of budgetary constraints. However, an integrated approach can generate 
savings in the construction budget (for example, a better insulated building will yield a smaller heating 
system).  
 
Moreover, designers are encouraged to evaluate options based on a life cycle approach. Energy savings 
for the life of the building can then be compared to the capital cost investment of the energy efficient 
solution. This design approach based on energy efficiency will ensure that design teams always thrive to 
reduce energy consumption of buildings to the benefit of the communities.  
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N.5 ENERGY MANAGEMENT 

Energy management includes minimizing the environmental impact of energy usage, improving the energy 
security of individuals, organizations and communities, improving the comfort of homes and buildings and 
extending the life of equipment, systems and buildings. The management of purchased electrical power, 
heating fuel and water as well as the management of electrical power, heat and treated water produced 
internally at a facility or place of operations and the management of fuel used in the transportation of people, 
goods and materials, are fundamental to energy management. 
 
Minimizing the energy consumption of public buildings is important in Nunavut where energy costs are 
extremely high: electricity is usually diesel generated and fuel must be transported annually to remote 
locations. Effective energy management involves establishing an energy policy, performing regular energy 
audits, targeting, monitoring and sub-metering energy consumption, making improvements to operations 
and maintenance procedures and training building staff and occupants in the energy efficiency features of 
the building.  

N.5.1 ENERGY AUDIT 

An energy audit should include costs, savings and payback period. It can be done for the entire building or 
for specific systems. An individual systems audit is best suited for instances where funding is limited, where 
energy savings are needed quickly or where management are aware of energy and performance problems 
with respect to a major energy-using system. A full building audit is recommended if a building is complex 
or is older and is scheduled for major renovation. It will make it possible to determine the combination of 
measures that provides the greatest return on investment. By accurately predicting the impact of measures, 
including their interaction with other building systems, this indicates what systems are in need of upgrading 
and what those upgrades should be.  
 
A full energy audit of the building includes reviewing historical energy consumption data, the establishment 
of new consumption baselines and the identification of any anomalies. A full audit will outline baseline 
energy consumption levels at the outset of the program so that comparisons with future consumption levels 
can be used to measure the success of the program. Energy consumption data averaged for a two-year 
period is usually sufficient to establish baselines. Weather-dependent components of the energy 
consumption should be adjusted to reflect normal conditions and adjustments can also be made to reflect 
changes to the building, equipment or occupancy schedules that may have occurred during the baseline 
period. 

N.5.2 ENERGY MONITORING AND BENCHMARKING 

In order to effectively manage energy consumption in both existing and new buildings, the first step is to 
track energy use in buildings. Energy monitoring enables the tracking, recording, and visualization of energy 
consumed by facility or portfolio of facilities. Whereas building energy benchmarking is the ongoing review 
of your organization's energy consumption to determine if your building's energy performance is getting 
better or worse. 
 
All buildings are recommended to be provided with the means to monitor electricity and fuel oil use. In most 
cases, energy use can be determined from fuel delivery records, or fuel and electrical meter readings. 
Electrical meters and fuel meters are normally installed on the electrical and fuel supply to each building. 
 
However, if fuel or electricity is used for two or more significant purposes in a building, it may be helpful to 
meter fuel or electrical use at each large piece of equipment to identify the pattern of energy use.  
 
During the building design phase, theoretical building energy efficiency can be predicted and optimized with 
the help of design tools such as the operational program, technical design guidelines, and computer 
modeling. Energy consumption targets may be useful to benchmark desired performance for a particular 
type of building. For example, the targets will vary for a school versus a health centre. 
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Ongoing monitoring will help to ensure that factors such as staff turnover, inadequate maintenance, 
improper operating procedures and faulty equipment do not negatively impact the results of the energy 
management program. 

N.5.3 ENERGY TRAINING 

Given the growing number of building projects and the limited numbers of experienced trades people in 
Nunavut, there is both a need and an opportunity to train and develop building maintainers in every 
community. When an energy management plan is established, a fully-trained committee should be created 
to verify, monitor and maintain the effectiveness of the program. Furthermore, as an organization and its 
functions evolve, new facilities, equipment and staff may be required. Also, new, more efficient technologies 
are constantly being introduced and manufacturers of energy-consuming equipment are constantly 
improving the efficiency of their products. Therefore, the committee must be continuously aware of new 
technologies and equipment and continue to look for new energy management opportunities. The 
committee should also be fully involved in any plans for building renovations or equipment acquisitions as 
it may be cost-effective to implement energy management opportunities in conjunction with these projects 
whereas it would not have been cost-effective to pursue the opportunities as stand-alone projects. 
 
It is also important to keep employees apprised of the positive impact of their participation in the energy 
management program. Bulletin boards and newsletters are just a couple of ways that staff can be kept 
apprised of the progress of the program. Regular energy-management training sessions can be a catalyst 
for boosting morale and facilitating an ethic of continuous improvement. 

N.5.4 SUB-METERING 

Tenants have varying energy profiles, depending on the nature of the work, and the hours (e.g. shift work). 
Metering should be provided for every major tenant of the building, whether or not they are charged 
separately. Being aware of how much energy they consume encourages conservation and efficiency. It 
also enables management to factor in energy charges in a fair manner. The building should have sub-
meters for monitoring major energy uses to establish building load profile and demand structure. To perform 
load profiling, specific measurements must be obtained within the facility to pinpoint the particular areas 
that are causing the peak loads.  Sub-metering can also single out problem areas and facilitates making 
targeted repairs. 
 

END OF SECTION 
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APPENDIX A: BUILDING STANDARDS - POTABLE WATER HOLDING TANKS 

 
 
Note: The following two pages are extracts from documents issued by Environmental Health, 
Department of Health and Social Services, in June 1992.  
 
 
 

1. Water holding tanks shall be water tight and constructed of material that is not subject to decay or 
corrosion and has been approved for use for drinking water storage by an authority acceptable to the 
Health Officer.  

 
2. Water holding tanks shall be designed to resist deformation or rupture due to induced hydrostatic 

pressure.  
 

3. Water holding tanks must be provided with a drain or tap, situated in such a manner that the entire 
contents of the tank can be drained by gravity.  
 

4. Water holding tanks shall be provided with a means of access for inspection and cleaning. Access holes 
shall have a minimum inside diameter of 450 mm, be provided with watertight, childproof cover and be 
easily accessible. On large tanks, the number of access holes shall be as required under the Safety Act 
and regulations.  
 

5. To exclude dust, birds, insects and animals, water holding tank vents and overflows must either be 
screened or must terminate with an elbow fitting located a minimum distance of three times the diameter 
of the pipe away from the opening of the pipe. Ground level vents/overflows must terminate in an 
inverted U position, the opening of which is a minimum of 600 mm above the ground surface.  
 

6. Water holding tanks shall be provided with a fill pipe, which is accessible to the water delivery truck from 
the outside of the building, and which is equipped with a self-closing cover or enclosed in a box with a 
self-closing cover. The water tank filling point shall be separated from the sewage suction pipe by a 
minimum distance of 1.5 m measured horizontally and shall be located one metre above the sewage 
tank suction pipe.  
 

7. All piping associated with water holding tanks must conform to the requirements of the Canadian 
Plumbing Code.  
 

8. The building's water distribution system shall be equipped with an automatic device so that it shuts down 
when the sewage tank is filled to a level as described in the Sewage Holding Tank Standards. This 
device should be designed and situated to discourage tampering.  
 

9. Water holding tanks installed and buried below ground surface must be located not less than 15 m from 
the sewage holding tank.  
 

10. When the capacity of a water holding tank is greater than 15 times the estimated normal daily water flow 
for the building, the building shall be provided with either:  
 

a)  A separate holding tank for potable water storage, or  
b)  An automatic device for disinfecting the water downstream of the storage tank, or  
c)  Some other suitable method, acceptable to the Health Officer that will ensure the water at 

the taps meets the requirements of the Guidelines for Canadian Drinking Water Quality.  
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Building Standards - Sewage Holding Tanks 
 

 
Note: This is the second of two pages extracted from documents issued by Environmental Health, 
Department of Health and Social Services, in June 1992.  
 
 

1. Sewage holding tanks shall be designed and constructed in accordance with the standards set by the 
Canadian Standards Association (CSA). The design and construction of tanks greater than 4500 L must 
be certified by a professional engineer.  
 

2. Poured-in-place concrete holding tanks shall be designed, reinforced and constructed in accordance 
with CSA standards and the concrete design provisions of the National Building Code.  

 
3. Prefabricated sewage holding tanks shall be designed and constructed in accordance with the standards 

set by the Canadian Standards Association and bear the CSA seal of compliance.  
 

4. Sewage holding tanks shall be equipped with a suction pipe ending with a quick connect fitting to allow 
the sanitary removal of the tank’s contents. The size and type of the fitting shall be consistent with local 
conditions.  
 

5. Sewage holding tanks shall be designed and constructed to allow the complete removal of solid matter 
that can be expected to settle in any part of the holding tank.  
 

6. Sewage holding tanks must be provided with a means of access for inspection and repairs. Access 
holes shall have a minimum inside diameter of 450 mm and be provided with a watertight, secure cover.  
 

7. All piping associated with the sewage holding tank must conform with the requirements of the Canadian 
Plumbing Code.  
 

8. The building drainage system shall be adequately vented to prevent siphoning traps during removal of 
the tanks contents.  
 

9. Sewage holding tanks shall be equipped with an apparatus or device that causes the building's water 
distribution system to shut down when the sewage tank is nearing capacity. This device shall be set to 
activate at a level where there is free remaining storage capacity for a volume of wastewater equalling 
the combined volume of all fixtures in the building.  
 

10. Sewage holding tanks installed and buried below ground surface must be located not less than 15 m 
from any subsurface portion of the potable water system.  
 

12. The working capacity of a sewage tank shall not be less than one and one-half the total volume of the 
water holding tank or tanks.  
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APPENDIX B: CLIMATIC DESIGN DATA 

 
 
 

Climatic Design Data for some Nunavut communities are unlisted in the National Building Code. 
Climatic Data for these 15 communities are therefore included in this Appendix for reference.  
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APPENDIX C: AIR PERMEABILITY OF COMMON MATERIALS AND ASSEMBLIES 
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APPENDIX D: COMMUNITY EMERGENCY SHELTERS 

 
 
 
Definition  
 
Although commonly referred to as “community emergency shelters”, buildings intended for use by a 
community during a civil emergency should. In fact, be known as “reception” or “evacuation’ centres. For 
information about the Civil Emergency Measures Act, contact the Coordinator of Emergency Measures 
Organization, Department of Community and Government Services.  
 
Building Designation  
 

• There is no complete listing of designated buildings in communities in Nunavut; however, CGS is 
currently collecting this information. Regional Directors (CGS) should be contacted to confirm 
buildings are designated in each community.  

 

• The local authority determines which buildings in a community should be designated.  
 

• The Minister of CGS approves civil emergency plans submitted by the local authority (usually the 
municipal council).  

 
Building Requirements  
 

• The Department of Health and Social Services is responsible for operation of “reception” or 
“evacuation” centres.  

 

• There are no written requirements for designated community shelters: it is recommended, 
however, that auxiliary power generators be capable of operating the entire building. There is no 
special requirement to increase water storage.  
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APPENDIX E: STANDARD COLOUR AND IDENTIFICATION SCHEDULE - MECHANICAL SYSTEMS 

 
The following copy is provided for information.  

 

Community and Government Services  
 

STANDARD COLOUR AND IDENTIFICATION SCHEDULE 
      
 

FIRE PROTECTION PIPING  
 

 Fire Protection 
Water 

➔  

 Sprinkler ➔  

 Fire Dry Standpipe ➔  

 Carbon Dioxide ➔  

 Halon ➔  

 

MEDICAL GAS PIPING  
 

 Nitrogen ➔  

 Medical Air ➔  

 Medical Vacuum ➔  

 Nitrous Oxide ➔  

 Oxygen ➔  

 

FUEL AND GAS PIPING 
 

 Propane Gas ➔  

 Natural Gas ➔  

 Fuel Oil Supply ➔  

 Fuel Oil Return ➔  

 Fuel Oil Overflow   

 Gasoline ➔  

 Diesel Oil ➔  

 Chlorine ➔  

 

TANK FARM PIPING 
 

 Fuel Oil ➔  

 Gasoline ➔  

 JP- 4 ➔  

 AVGAS 100/130 ➔  

 

HAZARDOUS PIPING 
 

 Domestic Hot 
Water Supply 

➔  

 Domestic Hot 
Water Return 

  

 Glycol Supply ➔  

 Glycol Return   

 Glycol Feed   

 Boiler Blow Down ➔  

 Heating Water 
Supply 

➔  

 Heating Water 
Return 

➔  

 High Pressure 
Steam 

➔  

 Low Pressure 
Steam 

➔  

 High Pressure 
Condensate 

  

 Low Pressure 
Condensate 

  

 Cond. Pump 
Discharge 

➔  

 Waste Heat 
Recovery Supply 

➔  

 Waste Heat 
Recovery Return 

  

 

LOW HAZARD PIPING 

 
 Cold Water ➔  

 Raw Water ➔  

 Treated Water ➔  

 Circulating Water ➔  

 Backwash Water ➔  

 Make-up Water ➔  

 Drain Water ➔  

 Cooling Water ➔  

 Chilled Water 
Supply 

➔  

 Chilled Water 
Return 

  

 Condenser Water 
Supply 

➔  

 Condenser Water 
Return 

  

 Refrigerant Liquid ➔  

 Refrigerant Suction ➔  

 Low Pressure Air ➔  

 Plumbing Vent ➔  

 Roof Drain ➔  

 Sanitary Drain ➔  

 
 
 
 
 
 
 
 

COLOUR CLASSIFICATION 

 
 RED – 1 – GP – 12C – 509 

– 102 

 YELLOW – 1 – GP – 12 –
505 – 101 

 GREEN – 1 – GP – 12C – 
503 - 107  

 BLUE – 1 – GP – 12C202 - 
101  

 ORANGE – 1 – GP – 12C – 
508 - 101  

 GALWAY GREEN – 1 – GP 
– 12C – 503 - 111 

 

VALVE AND DAMPER 
FINDERS 

 
FIRE PROTECTIVE 
VALVES FIRE/SMOKE 
DAMPERS 

HVAC VALVES 
 

PLUMBING VALVES 
 

AIR VALVES PRESSURE 
REGULATORS 
 

MODULATING DAMPERS 
VAV BOXES 
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APPENDIX F: LIGHTING LEVELS BY ACTIVITY, BUILDING AREA OR TASK 

 
The principal source of recommended lighting levels is the current Illuminating Engineering Society (IES) 
Lighting Handbook. For tasks and activities not listed here, please refer to the following IES Lighting 
Handbooks. 
  
 
IES Recommended Practice Lighting for Hospitals and Health Care Facilities-ANSI/IESNA RP-29-06 
IES Recommended Practice for Sports and Recreational Area Lighting-IESNA RP-06-01 
IES Recommended Practice on Lighting for Educational Facilities-ANSI /IES RP-3-00 
IES American National Standard Practice for Office Lighting- ANSI/IESNA RP-1-04  
IES Design Criteria for Lighting Interior Living Spaces - IESNA RP-11-1995 
IES Lighting & Visual Environment for Senior Living - ANSI/IES RP-28-07 
IES/ASHRAE Advanced Energy Design Guide for K-12 School Buildings 
 
Illuminance levels are given in lux and as such are intended as target values with minor deviations (+/-
15%) expected. These target values also represent maintained values. In all cases the recommendations 
in the following table are based on the assumption that the lighting will be properly designed to take into 
account the visual characteristics of the task. 
 
Lighting Level Adjustment 
 
The light levels in the following pages are based on the assumptions that the worker's average age is 
under 40, the speed and/or accuracy of the task is not critical, and the reflectance of the task background 
is above 30% (greater than 70% in health centre operation areas, examination and treatment rooms). The 
sum of the weighting factors (see the IES Handbook) is between -1 and 1, and therefore the lighting 
levels in this table are appropriate. If there is a change in these assumptions, see the IES Handbook for 
guidance. 
 
Task Lighting 
 
The table lists light levels for specific tasks as well as location. In the cases where this task lighting level 
is very high, it is often impracticable and wasteful to light the entire room to the recommended value. The 
general lighting level for areas where tasks are regularly performed may be reduced, but not below a 
minimum of 200 lux. Supplementary lighting should then be used in combination with the general lighting 
to achieve proper illumination of the given task. 
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 Lighting Levels by Activity, Building Area or Task 
 
 

Activity, Building Area or Task Lighting 

Level (Lux) 

Activity, Building Area or Task Lighting 

Level (Lux) 

Airports  Curling (cont.)  

 Hangar apron  10  Recreational  

 Terminal building apron    Tees  200 

  Parking area  10   Rink  100 

  Loading area  20 Dance halls  75 

  (vertical illuminance)  Educational facilities  

Air terminal buildings   Classrooms  

 Baggage checking  300   General  400 

 Boarding area 150-300   Industrial arts shops  500 

 Concourse    Science laboratories  500 

  General  50  Libraries  

  Seating  150   Reading area  500 

 Ticket counters  300   Stack  300 

 Waiting room and lounge  150   Office  500 

Auditoriums   Corridor  150 

 Assembly  300  Offices  300 

 Social activity 50-75  Mechanical rooms  300 

Badminton   Washrooms  150 

 Tournament  500  Gymnasiums  300 

 Club  300  Storage rooms  300 

 Recreational  200  Stairwells  75 

Basketball   Computer rooms  300 

 College intramural and high   500  Science labs  500 

 school  Firehalls  300 

 Recreational (outdoor)  200 Garages  

Building (construction)   Parking only  55 

 General construction  100  Service repairs  750 

 Excavation work  20 Health care facilities  

Building exteriors   Corridors  

 Building surrounds  10   Nursing areas – day  

 Entrances    Nursing areas – night  

  Active pedestrian and/or    Dental suite  

  conveyance)    General  500 

   Day  100   Instrument tray  1 000 

   Night  50  Exam and treatment rooms  

 Inactive (locked, infrequent  use)  10   General  300 

Conference rooms    Local  1 000 

 Conferring (critical seeing,   300  Nursing stations  

 Refer to individual task)    General  

Curling     Day  500 

 Tournament     Night  100 

  Tees  1 000   Desk  500 

  Rink  750  Operating areas delivery, recovery  
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Activity, Building Area or Task Lighting 

Level (Lux) 

Activity, Building Area or Task Lighting 

Level (Lux) 

Health care facilities (Continued)  Reading  

 Patients’ rooms (good to high    Copied tasks  

 colour rendering capability should    Micro-fiche reader  75 

 be considered in these areas)    Xerograph  300 

  General (variable switching  100  Handwritten tasks  

  or dimming)    #2 pencil and softer leads  300 

  Critical examination  500   Ball point pen black  300 

  Observation  100   Red, green blue  400 

  Reading  300  Printed tasks  300 

  Toilets  300   8- and 10-point typeface  750 

  Stairways  150   Telephone books  300 

  Toilets  150   Typed originals  

  Utility Room  300 Residences  

 Waiting areas   General, conversation and   75 

  General  150  relaxation  

  Local for reading  300  Passage areas  75 

Hockey, ice (indoor)   Dining  75 

 Amateur hockey in NT (note   750  Ironing  200 

 amateur hockey in IES is 500 lux)   Kitchen Work  

 Recreational  500   Non-critical  150 

Libraries    Critical seeing  500 

 Reading and carrels   Laundry  200 

 Individual study areas (See   Reading  400 

 “Reading”)   Desk  

 Book stacks (vertical 760 mm     Primary task plane, casual  300 

 above floor)    Primary task plane, study  500 

 Active stacks  300 Schools (See “Educ. Facilities”)  

 Inactive stacks  75 Skating  

 Card files  750  Ice rink, indoor  200 

Locker rooms  50  Ice rink, outdoor  30 

 Showers  100 Stairways  150 

 Vanities  150 Tennis, table  

Offices   Club  300 

 General (see also “Reading”)  300  Recreational  100 

 Lobbies, lounges and reception  150 Volleyball  

 areas    Tournaments  500 

 Mail sorting  300  Recreational  300 

 Offset printing and duplicating  300 Warehouses  75 

 area    Inactive  150 

 Video display terminals (may need  150  Active  

 to shield or reorient task)    Rough, bulky items  300 

Parking    Small items  

 (Depends on activity level)  5-20 Washrooms  150 

Playgrounds  50   
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APPENDIX G: VISUAL IDENTITY STANDARD 
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APPENDIX H: MECHANICAL EQUIPMENT -STANDARD OF ACCEPTANCE 

 
The following equipment manufacturers are considered to be equivalent and acceptable for specification 
purposes, providing that they meet or exceed all capacity ratings, performances, efficiencies, etc., and 
that they are able to be integrated into the system design without exceeding space limitations, and 
providing that their substitution for the specified product does not result in changes to related equipment 
that would increase the cost or reduce the overall performance of the system.  
 

Mechanical Equipment Type Standard of Acceptance 

Acoustic Sealant Duro Dyne 

Air Handling Units Engineered Air, Trane, VanEE 

Air Curtains Enershield 

Air to Air Energy Recovery Equipment Venmar 

Automatic Air Vents Maid O’Mist, Amtrol 

Automatic Temperature Controls Honeywell, Johnson, Siemmens 

Boilers Weil McLain, Burnham, Veissmann 

Centrifugal Fire Pumps Armstrong Pumps 

Chimneys Slkirk, Metalbestos, Excel 

Circulating Pumps Grundfos 

Domestic Hot Water Heaters Areo, John Woods 

Domestic Water Holding Tank Equinox 

Drinking Fountains Haws, Elkay 

Expansion Tanks Amtrol, Hamlet 

Energy Management Controls System EMCS Honeywell 

Filters Farr Air, Fram, American Air 

Flexible Duct Connections Duro Dyne 

Fuel Oil Transfer Pumps Viking, Webster 

Grilles and Diffusers EH Price 

Heating Fluid Dowfrost HD Propylene glycol 

Hydronic Pumps Grundfos 
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Mechanical Equipment Type Standard of Acceptance 

Insulation Fiberglas Canada, Johns Manville, Knauf, 
Manson, Owens Corning, PlastFab 

Oil Burners Riello, Carlin, becket 

Outdoor/Exhaust Air Dampers Tamco, Westvent 

Plumbing Vent Arctic Vent 

Plumbing Fixtures and Trim Bradley Corporation, Kindred, Symmons 
Indutries 

Plumbing Fixtures (Washroom) Crane Plumbing Company, Kohler Company, 
Maxx Company, American Standard, Symmons 
Industries 

Radiant Heating and Cooling Panels Twa, Frenger Runtal 

Side Stream Filters Armteck 

Sprinkler Equipment Viking, Grinnel 

Tanks Clemmer, Westeel, Kingland, Granby 

Sewage Holding Tank Equinox 

Time Switches Paragon, Tork 

Thermometers Marsh, Taylor, Trerice 

Valves Crane, Kitz, Toyo, Red & White, Grinnels 
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APPENDIX I: SEISMIC DESIGN REQUIREMENTS 

 
For analysis of Earthquake Loads and Effects, with view to the National Building Code of Canada, obtain 
the applicable Spectral Acceleration Data for the Community from the link below: 
 

http://www.earthquakescanada.nrcan.gc.ca/hazard-alea/interpolat/index-en.php 

 

 

http://www.earthquakescanada.nrcan.gc.ca/hazard-alea/interpolat/index-en.php
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APPENDIX J: ELECTRICAL EQUIPMENT - STANDARD OF ACCEPTANCE 

 
The following equipment manufacturers are considered to be equivalent and acceptable for specification 
purposes, providing that they meet or exceed all capacity ratings, performances, efficiencies, etc., and 
that they are able to be integrated into the system design without exceeding space limitations, and 
providing that their substitution for the specified product does not result in changes to related equipment 
that would increase the cost or reduce the overall performance of the system. 
 

A. Electrical Equipment Type - Acceptable Product Manufacturer Standard 
 
Service Entrance Switchboards Eaton, Square D, Siemens Schneider 
(120/208V 3Ø 4W, 347/600V 3Ø 4W, 60 Hz) Electric 
Panel boards Schneider Electric, Eaton, Siemens 
Moulded Case Circuit Breakers Eaton, Square D, Schneider Electric, General 
Electric 
 
Wiring Devices 
Switches (commercial specification grade) Hubbell, Leviton, Pass & Seymour, Bryant, Arrow Hart 

Duplex/Single Receptacles Hubbell, Pass & Seymour, Bryant, Arrow Hart, 
Cooper  
(Industrial specification grade) 
Ground Fault Circuit Interrupters Hubbell, Leviton, Siemens, Eaton, Schneider 
Electric 
Lighting Control System devices Lutron Nova, Synergy, SIMPLY5, nLight 
(Occupancy, dimming & switching) 
 
Lighting Equipment General Electric, Philips, Cree, Cooper 
Interior lighting (lamps) Osram Sylvania, General Electric, Philips 
Exterior Lighting (high pressure sodium) General Electric, Philips, Cree, Lithonia Lighting 
Exit Signs & Emergency Lighting LED Lumacell, Emergi-Lite, Aim-Lite 
Intelligent Parking Lot Controller (IPLC) Vantera M210 complete with weatherproof cover 
(Smart parking stall power receptacle) 
Power Generation Kohler, Cummins, Caterpillar 
Automatic Transfer Switches Eaton, Thompson Technology 
Fire Alarm Systems (Addressable) Simplex, Edwards, Notifier 
Motor Control Centre Allen Bradley Canada, Eaton, Siemens 
Kitchen Appliances/Laundry Equipment KitchenAid, Whirlpool, Maytag, Inglis, Admiral 
"Energise" rated appliances) 
Disconnect Switches - Fused And Non-fused: Eaton,Siemens, Schneider 
Contactors: Eaton,Siemens, Schneider 
Motor Starters: Eaton,Siemens, Schneider 
Variable Frequency Motor Controllers: Allen Bradley,Eaton, Schneider 
Grounding: Erico,Thomas & Betts, OZ-Gedney 
Hangers and Supports for Electrical Systems: Erico,Thomas & Betts 
Splitters, Junction, Pull Boxes And Cabinets: Hoffman,Hammond, Ace 
Outlet Boxes, Conduit Boxes and Fittings: Thomas & Betts, OZ-Gedney,Wiremold 
Conduits, Conduit Fastenings and Conduit Fittings: IPEX,Thomas & Betts, OZ-Gedney 
Wireways and Auxiliary Gutters: Hoffman,Thomas & Betts 
Wire and Box Connectors: Hoffman,Thomas & Betts,OZ-Gedney 
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1. MANUFACTURER'S INSTRUCTIONS: Compliance with manufacturer's written recommendations or 
specifications including product technical data & bulletins, product catalog installation instructions, product carton 
handling, storage and installation instructions, and data sheets. 
 

2. QUALIFICATIONS ACCEPTABLE SUPPLIER/ MANUFACTURER: The System must have an office 
established for a minimum of five years with full in house technical Services & maintenance capabilities 
 

3. EQUIPMENT AND DEVICES: CSA/ULC/ULI listed, certified, labeled and supplied by single manufacturer 
 

4. SUPPORT SERVICES: Provide manufacturer/dealer advice, information and support services for 2 year 
 

5. UNIFORMITY OF MANUFACTURER should be maintained throughout the project 
 

6. WARRANTY: For all materials the warranty period shall be 12 months 
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APPENDIX K: GOVERNMENT OF NUNAVUT, ENERGY MODELLING GUIDELINES 

 
  



 

January 2020 Good Building Practices Guideline Third Edition 

 Appendix K Page 2 

 
  

GOVERNMENT OF 
NUNAVUT, ENERGY 
MODELLING 
GUIDELINES 
VERSION 1.0 

DEPARTMENT OF COMMUNITY AND GOVERNMENT 

SERVICES, TECHNICAL SERVICES DIVISION 

2-10-2020 

 



 

January 2020 Good Building Practices Guideline Third Edition 

 Appendix K Page 3 

Contents 
1.0 Introduction ...................................................................................................................................... 4 

1.1. Acronyms used in this guideline ................................................................................................... 4 

2.0 Submission Requirements ................................................................................................................ 4 

2.1. SDSER and DDSER Submission ...................................................................................................... 4 

2.1.1. Submission Requirements .................................................................................................... 5 

2.2. HPCER Submission ........................................................................................................................ 5 

2.2.1. Submission Requirements .................................................................................................... 5 

3.0 Acceptable Energy Modelling Software ............................................................................................ 6 

3.1. Weather File .................................................................................................................................. 6 

 

  



 

January 2020 Good Building Practices Guideline Third Edition 

 Appendix K Page 4 

1.0 Introduction 

The Government of Nunavut (GN) Energy Modelling Guidelines outline requirements of Energy 
Modelling for the purpose of showing compliance with ‘Performance Path’ as prescribed in the 
National Energy Code of Buildings (NECB) 2015 Part 8, for all new development projects initiated 
by GN. This document is not intended to be an exhaustive set of technical and administrative 
requirements or best practices for energy modelling, and these guidelines are to be used in 
addition to the applicable requirements for energy performance modelling as written in the NECB 
2015 Part 8. This document provides energy modelling guidelines for GN internal new 
development projects only and does not serve in any capacity as territorial guidelines for Nunavut. 
The main objectives of the Energy Modelling Guidelines are to: 
(a) Provide clarity on GN’s expectations pertaining to energy modelling while supplementing 

GN’s Good Building Practices Guideline; and, 

(b) Standardize Energy Modelling practice and reporting; 

Software limitations shall not limit the accuracy of energy modelling to show compliance with the 
NECB 2015; consultants are expected to overcome software limitations with appropriate 
engineering calculations. All other modelling inputs not discussed in these guidelines shall be 
based on good engineering practice. 
 

1.1. Acronyms used in this guideline 

SDSER – Schematic Design Stage Energy Report 
DDSER – Design Development Stage Energy Report 
HPCER – 100% Construction Energy Report 
GN – Government of Nunavut 
NECB – National Energy Code of Buildings 
 

2.0 Submission Requirements 

SDSER, DDSER and HPCER are required at Schematic Design stage1, Design Development 
stage1and at least 7 business days before 100% Construction design review stage1 respectively 
for new development. Although formal energy model simulation report is only required during 
three stages as mentioned but GN reserves the right to request changes to energy model to 
explore more energy efficiency during any phase of the design process, particularly during early 
stages. This shall be accomplished by adjusting energy simulation model created with requested 
changes and providing updated energy simulation results to GN design team. 
 

2.1. SDSER and DDSER Submission 

The SDSER is aligned with ‘Stage 1 – Schematic Design Phase’ while DDSER is aligned with ‘Stage 
2 – Design Development Phase’, as outlined in Design Review Stages and Submissions. Since every 
building design specific detail of various equipment may not be known at Schematic Design stage, 
Energy Modeller shall make assumptions based on prescriptive requirements of NECB 2015 

                                                      
 
1 To learn more about various design review stages, please refer to ‘Government of Nunavut Design Review Stages 
and Submissions’. 

https://gov.nu.ca/sites/default/files/good_building_practices_guideline.pdf
https://gov.nu.ca/sites/default/files/design_review.pdf
https://gov.nu.ca/sites/default/files/design_review.pdf
https://gov.nu.ca/sites/default/files/design_review.pdf
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wherever building system or part of a building system has not been fully specified. All assumptions 
around mechanical and electrical systems should be documented in the Mechanical and Electrical 
design briefs. 
 
Once SDSER has been submitted to and reviewed by GN, energy model should be updated based 
on feedback, if any, to be further carried forward to Design Development stage. 

 
Both DDSER and SDSER must report the summer and winter peak demand. The simulated 
summer peak demand and winter peak demand for the proposed design must not be greater 
than the simulated summer peak demand and winter peak demand for the reference 
building. 
 

2.1.1. Submission Requirements 

- Energy Modelling Report completed and signed by the energy modeller and licenced 

Architect, C.E.T., B.E.M.P., or Professional Engineer. 

- Electronic simulation files 

- Related supporting drawings and calculations 

- Presentation to GN for SDSER and DDSER submissions  

- Other documents as may be required 

2.2. HPCER Submission 

HPCER is aligned with ‘100% Construction Documents Submission’ stage and is essentially a fine-
tuned version of DDSER. This implies that DDSER serves as an input to FER. FER reflects the 
building’s final design including any changes made during ‘Stage 3 - Construction Document 
Phase’, as outlined in Design Review Stages and Submissions. FER should be submitted at ‘100% 
Construction Document Submission’ stage.  
 

2.2.1. Submission Requirements 

- Energy Modelling Report completed and signed by the energy modeller and licenced 

Architect, C.E.T., B.E.M.P., or Professional Engineer. 

- Electronic simulation files 

- Related supporting drawings and calculations 

- Modelling notes: General, Building Level, Plant Level, System Level, Occupancy and 

Minimum Outdoor Air Rates and Warnings, Errors and Troubleshooting 

- All external calculations (done outside of modelling software to support the model input) 

whether be done by hand or electronic. If applicable, calculation for model work-around, 

exceptional calculations, process energy savings, renewable energy systems, district energy 

systems, or other required calculations 

- Outdoor Air calculations spreadsheets 

https://gov.nu.ca/sites/default/files/design_review.pdf
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- Architectural, Mechanical and Electrical Drawings and Specifications (issued for 

construction) 

- Product cut-sheet(s) / spec sheet(s) 

- Other documents as may be required 

3.0 Acceptable Energy Modelling Software 

Energy mode should be completed using any of the following software: 

• eQUEST version 3.65 or higher 

• CAN-QUEST version 1.2 or higher2 

• Energy Plus 

3.1. Weather File 

Projects shall use the Canadian Weather year for Energy Calculation (CWEC) 2016 weather file. 
The weather files for NU are available online from Environment Canada here: 
https://drive.google.com/open?id=1aKY4sUCJbJ_LYu-jVW9dcPiU_B4FWXh0 
 

                                                      
 
2 Since CAN-QUEST performs proposed design modelled building comparison with NECB 2011, therefore energy 
modelling done using CAN-QUEST must demonstrate 10% less overall building energy use for proposed building. 

https://drive.google.com/open?id=1aKY4sUCJbJ_LYu-jVW9dcPiU_B4FWXh0


 

January 2020 Good Building Practices Guideline Third Edition 

 Appendix L Page 1 

APPENDIX L: NORTHERN INFRASTRUCTURE STANDARDIZATION INITIATIVE – OVERVIEW OF STANDARDS 

 

 
 

 
Item for Discussion: 

This document provides an overview of the Northern Infrastructure Standardization Initiative (NISI), as well 
as a brief synopsis of the standards and guidance documents developed through the program. 
 

Background on the Northern Infrastructure Standardization Initiative 

Canada’s north is on the frontline of climate change. As temperatures increase, the area is seeing more 
permafrost thaw, severe storms, precipitation, melting sea ice and coastal erosion. Adapting and repairing 
buildings in the north can create a heavy financial burden for communities. Northern communities need 
mechanisms to help them reduce infrastructure’s vulnerability to the impacts of climate change. 
As Canada’s national standardization body, SCC is helping to develop solutions and strategies that keep 
Canadians healthy and safe while also protecting the environment and economy. SCC is working with 
communities and experts from across northern Canada to support the development of standards that are 
effective in addressing climate change impacts to northern infrastructure design, planning and 
management. Each standard will help building owners and operators – as well as those responsible for 
public and community infrastructure – build and maintain infrastructure in a changing climate. 
The establishment of the Northern Advisory Committee (NAC) has been key to the success of NISI.  SCC 
works with the expertise of this committee in order to establish roadmaps and identify solutions. NISI 
standards and guidance documents are available online at no charge to Canadians.  

 

Available NISI Standards: 

What follows is an overview of each of the standards and the guidance document produced under NISI.   

 
CSA S500:14 - Thermosyphon foundations for buildings in permafrost regions 
This standard helps to ensure the ongoing stability of thermosyphon-supported foundations of new buildings 
constructed in regions of permafrost. It supports users by: (a) describing the life cycle of thermosyphon 
foundations (e.g., installation, monitoring, design, maintenance), (b) providing guidance on how to 
maximize the life-time of these systems, (c) specifying what materials should be used in thermosyphon 
foundations, and (d) describing performance expectations of thermosyphon foundations alongside 
monitoring and maintenance requirements that should be considered.  

Website Link: 
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&ccl
cl=en_US&sku=CAN%2FCSA-S500-14   

 
CSA S501:14 - Moderating the effects of permafrost degradation on existing building foundations 
This standard outlines the procedures to maintain, assess and mitigate permafrost loss to existing buildings. 
It supports users by: (a) outlining measures to maintain permafrost underneath or next to buildings, (b) 
providing structural assessment practices for areas impacted by changing permafrost, (c) describing steps 
to mitigate permafrost degradation, and (d) specifying monitoring and maintenance practices. 

Website Link: 
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&ccl
cl=en_US&sku=CAN%2FCSA-S501-14 

 

https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CAN%2FCSA-S500-14
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CAN%2FCSA-S500-14
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CAN%2FCSA-S501-14
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CAN%2FCSA-S501-14
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CSA S502:14 - Managing changing snow load risks for buildings in Canada’s north 
This standard describes safe snow removal methods from the rooftops of buildings in Canada’s North, and 
aims to reduce the risk of high snow loads to buildings and occupants. It supports users by describing: (a) 
maintenance procedures to reduce the impact of high snow loads on buildings, (b) practices to remove 
snow, and (c) assessment and monitoring practices to understand snow load risks on community 
infrastructure.  

Website Link: 
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&ccl
cl=en_US&sku=CAN%2FCSA-S502-14 

 
CSA S503:15 - Community drainage system planning, design, and maintenance in northern 
communities 
This standard provides guidance on planning, design, construction, rehabilitation and maintenance of 
drainage systems in Canada’s North. It supports users by: (a) outlining techniques to implement and plan 
community drainage systems that consider how the climate is changing, (b) promoting health and safety in 
Canada’s northern communities, (c) providing solutions that reflect local capacity and financial barriers, and 
(d) describing practices for community planning with the goal of conserving community infrastructure.  

Website Link: 
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&ccl
cl=en_US&sku=CAN%2FCSA-S503-15 

 
CSA S504:19 - Fire resilient planning for northern communities 
Many northern communities, particularly isolated communities, have limited resources to protect 
themselves against accidental wildfires (which are being compounded by climate change). This standard 
helps individuals plan for fire resilience by providing requirements for community planning, building design, 
appropriate materials for new designs, and more.  
 
Website Link: 
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&ccl
cl=en_US&sku=CSA%20S504%3A19 
 
CSA PLUS 4011:19 - Technical guide: Infrastructure in permafrost: A guideline for climate change 
adaptation 
This guideline is for decision makers working in permafrost regions, who have a role in planning, 
purchasing, developing, or operating community infrastructure. It assists non-technical experts by providing 
guidance and information on: (a) different foundation types for community infrastructure in permafrost, (b) 
a process to ensure that climate change is considered when siting and designing foundations, (c) climate 
change trends in the north, and (d) permafrost as an environmental variable that should be considered 
when designing infrastructure.  

Website Link: 
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&ccl
cl=en_US&sku=2703076 

 
CSA Plus 4011.1:19 - Technical guide: Design and construction considerations for foundations in 
permafrost regions 
This guideline accompanies CSA Plus 4011 and provides more detailed technical information on the 
attributes of the various foundation systems, selection criteria, ground conditions, and related issues that 
should be considered with building foundations in permafrost. The guideline is intended to assist 
developers, designers, the general public, and others understand the permafrost terrain of Canada, as well 
as the general selection process and choices for permafrost foundations and their limitations. 
 

https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CAN%2FCSA-S502-14
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CAN%2FCSA-S502-14
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CAN%2FCSA-S503-15
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CAN%2FCSA-S503-15
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CSA%20S504%3A19
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CSA%20S504%3A19
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=2703076
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=2703076
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Website Link: 
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&ccl
cl=en_US&sku=CSA%20PLUS%204011.1%3A19  
 
CSA W203:19 - Planning, design, operation and maintenance of wastewater treatment in northern 
communities using lagoon and wetland systems 
Most northern communities use lagoons to store wastewater for a significant portion of the year. This 
standard specifically addresses the planning, design, operation, and maintenance of intermittent/seasonal 
discharge lagoon and wetland systems that are most appropriate for use in Northern regions, where effluent 
discharge is either difficult or not possible in colder months. The standard helps communities with all the 
lifecycle phases of a wastewater system, from planning, designing, constructing, maintaining, and all the 
way to closure/remediation of wastewater facilities and wetlands. 
 
Website Link: 
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&ccl
cl=en_US&sku=CSA%20W203%3A19 
 
CSA W205:19 - Erosion and sedimentation management for northern community infrastructure 
Northern communities have seen increased ground erosion, which can lead to unstable foundations for 
nearby buildings. This standard applies to the management of erosion and sedimentation risks, including 
the evaluation, planning, design, implementation, monitoring, and maintenance of erosion and 
sedimentation risk management strategies and mitigation measures for new and existing infrastructure in 
northern communities. The standard provides steps to manage erosion and sedimentation risks in coastal 
and lakeshore environments, open-channel environments, and terrestrial environments.  
 
Website Link: 
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&ccl
cl=en_US&sku=CSA%20W205%3A19 
 
BNQ 2501:500 - Geotechnical site investigation for building foundations in permafrost zones 
This standard describes how to perform geotechnical site investigations so that the results can be used to 
design building foundations. It takes into consideration - in a risk management framework - the conditions 
at the building site including local and distinct permafrost characteristics, seasonal and inter-annual climate 
conditions, and projected climate conditions over what will be the service life of the building foundations. 

Website Link:  
https://www.bnq.qc.ca/en/standardization/civil-engineering-and-urban-infrastructure/geotechnical-site-
investigation-for-building-foundations-in-permafrost-zones.html  
 
NISI Standards Under Development 

What follows is an overview of the NISI standards that are under development.   

CSA S505:20 - Techniques for dealing with high winds and snow drifting as it pertains to northern 
infrastructure (available March 2020) 
Community members have noted that wind conditions have been changing as a result of the warming 
climate. This standard will provide guidance to building operators and owners when dealing with changing 
wind patterns and strengths, and their impacts on snow drifting. 
CSA - Solid waste sites in northern communities: from design to closure (available Fall 2020) 
Solid waste management in the North faces unique challenges given the geographic, climatic, 
transportation and resource differences between southern and northern Canada. This standard will help 
with the sustainable design, operation, and management of northern solid waste facilities, considering all 
phases of their life-cycles, and assessing current risks with respect to service life extension. 
BNQ 9701-500 - Risk-based approach to community planning in northern regions (available 2021) 
When determining the best places to build new community infrastructure, it is important to identify the 
hazards and vulnerabilities of potential construction areas, as well as the potential future climate risks.  This 
standard will help communities understand the pros and cons of developing infrastructure in different areas. 

https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CSA%20PLUS%204011.1%3A19
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CSA%20PLUS%204011.1%3A19
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CSA%20W203%3A19
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CSA%20W203%3A19
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CSA%20W205%3A19
https://store.csagroup.org/ccrz__ProductDetails?viewState=DetailView&cartID=&portalUser=&store=&cclcl=en_US&sku=CSA%20W205%3A19
https://www.bnq.qc.ca/en/standardization/civil-engineering-and-urban-infrastructure/geotechnical-site-investigation-for-building-foundations-in-permafrost-zones.html
https://www.bnq.qc.ca/en/standardization/civil-engineering-and-urban-infrastructure/geotechnical-site-investigation-for-building-foundations-in-permafrost-zones.html


NortherN  
INfrastructure  
staNdardIzatIoN  
INItIatIve

Northern Infrastructure Standardization Initiative 
(NISI) fosters the development of technical  
standards for sustainable, adaptive infrastructure 

design, construction and maintenance to address  
impacts from a changing climate (e.g. severe and  
erratic weather-related events, degrading permafrost), 
resulting in more resilient northern infrastructure.

The Standards Council of Canada, with support from 
Aboriginal Affairs and Northern Development Canada 
and with funding provided by the Government of  
Canada, is working with those on the front lines  
of Northern adaptation to ensure a protected,  
sustainable future for generations to come.

NIsI staNdards thermosyphon foundations 
for buildings in permafrost 
regions

Moderating the effects of 
Permafrost degradation  
on existing Building  
foundations

Managing changing snow 
Load risks for Buildings  
in canada’s North

community drainage  
system planning, design,  
and maintenance in  
northern communities

overvIew Thermosyphons are essentially a 
heat-transfer device, which draw heat  
out of the ground. The warmth of the 
ground causes the liquid contained in the 
thermosyphon tubes to evaporate into gas 
which then rises to the top of the tube, 
where the heat it carries is dissipated into 
the air; this cycle is continuous and auto-
matic.. Thermosyphon foundations help  
to preserve permafrost underneath critical 
infrastructure. 

Permafrost is ground (soil or rock) that  
remains at or below a temperature of 0oC 
for two or more consecutive years. The 
layer of material above the permafrost that 
thaws and refreezes annually is called the 
active layer. Permafrost degradation may 
cause the foundation of a building to  
become unstable.  

Snow overloading occurs when the  
weight of the snow on the roof of a  
building approaches or exceeds its  
original design capacity to withstand  
heavy snow conditions.  

Community drainage planning in the North 
is unique due to long periods of extremely 
low temperatures; exceptionally large and 
remote drainage basins; permafrost; small, 
isolated communities with low population 
density; and consideration for the social 
and cultural context of land use. 

ratIoNaLe  
for staNdard

•	 Increased	use	of	thermosyphons.	
•	 Recent	performance	failures
•	 No	publically	available	guidance,	 

set of best practices, or commonly  
accepted set of key principles for  
how to design, install, commission,  
or monitor thermosyphons foundation. 

•	 Need	to	understand	how	to	integrate	 
climate change information into the  
design of thermosyphon supported 
foundations.

•	 Increased	impacts	of	permafrost	 
degradation.

•	 Climate	change	will	further	contribute	 
to the degradation of permafrost,  
amplifying the destabilizing impact  
on building foundations. 

•	 Potential	major	losses	of	capital	 
investments and critical services.

•	 Improper	operations	and	maintenance	
practices can accelerate permafrost 
degradation. 

•	 Increased	snowfall,	and	changing	
snow-water equivalent and more winter 
rain events are resulting in heavier snow 
impacting snow load weight. 

•	 Increased	risks	to	the	health	and	safety	
of occupants from building roof failures.  

•	 More	attention	is	required	to	ensure	 
that snow loads are adequately  
incorporated into the design and  
maintenance of buildings. 

•	 Consideration	of	changing	climate	 
impacts for the lifespan of structures.

•	 Accelerated	degradation	of	northern	
community infrastructure due to ad-hoc 
development of community drainage 
planning; increased maintenance and 
replacement costs.

•	 Need	to	develop	and	implement	 
drainage plans that account for both 
site-level and community-wide  
snowmelt / ice melt / rainfall-induced 
runoff conditions.

•	 Runoff	events	can	contribute	to	the	loss	
of roads / bridges, and the degradation 
of permafrost. 

•	 No	generally	accepted	guidance	for	 
development and maintenance of  
northern community-wide drainage 
plans.

soLutIoNs Standardization will help ensure that  
thermosyphon foundations are sited,  
designed, installed, and monitored  
correctly, ensuring the long-term  
performance of thermosyphon-supported 
foundation systems under changing  
environmental conditions.

Engineering-based interventions can  
play important roles in moderating and  
remediating the impacts of permafrost  
degradation on building foundations;  
ensuring the building maintains its function 
and usefulness in communities.

Communities need a standardized  
protocol to establish ongoing practices  
to reduce snow overloading risks over 
the lifespan of the building, which include 
pre-season roof snow removal planning 
and building maintenance to reduce risks 
of collapse and extend the life of the roof.

As precipitation levels in various regions  
of the North continue to change, a new, 
comprehensive standard is expected to 
contribute to a needs-based toolkit for  
designing, building, and maintaining  
drainage systems, thereby helping to  
reduce the vulnerability of community  
infrastructure. 

Key eLeMeNts •	 Performance,	monitoring,	and	 
maintenance expectations.

•	 Materials	specifications.	
•	 Information	regarding	the	technology	

throughout its life cycle. 
•	 Guidance	to	maximize	the	long-term	 

viability under changing environmental 
conditions.

•	 Measures	to	maintain	permafrost	 
beneath	and	adjacent	to	existing	 
buildings or structures.

•	 Assessment	protocol.	
•	 Mitigation	techniques.	
•	 Guidance	on	long-term	performance	 

of foundation rehabilitation.

•	 Snow	overload	planning	and	 
maintenance procedures.

•	 Detection,	monitoring,	and	assessment	
of snow overloading risk for buildings.

•	 Guidance	on	snow	removal	from	 
roofs safety.

•	 Techniques	to	plan	for	and	implement	
community drainage systems. 

•	 Practices	for	site	and	community	 
planning to conserve community  
infrastructure. 

•	 Provide	implementable,	low	cost	 
respecting local constraints on  
capacity and resources.  

eNd users •			Owner	and	operators	(building	and	land)			•			Contractors			•			Design	professionals,	planners	and	reviewers			•			Engineers			•			Educators			•			Regulators			•			Inspectors 
•			Community	maintainers			•		Community	administrators
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1 INTRODUCTION 

Year of Completion: 2004 

Original Scope: Design and upgrade existing Water Treatment Plant to meet current and future 

demands. 

 

This manual has been updated to include: 

 

DATE DESCRIPTION OF CHANGE 

October, 2018 Inclusion of updates and upgrades made to the water treatment plant as 

per the 2017 Water and Wastewater Facilities Improvement Project 

(#SC711). 

March, 2022 Inclusion of updates and upgrades made to the water treatment plant as 

per WTP Project No. 211-12487-00. 

May, 2022 Inclusion of additional information per the requests from Crown-Indigenous 
Relations and Northern Affairs Canada (CIRNAC). 

June, 2022 Inclusion of additional information per the requests from Nunavut Water 
Board. 
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Iqaluit Water Treatment Plant 

Project History 

 

 

The City of Iqaluit: 

 

City of Iqaluit Public Works & Engineering 

P.O. Box 460 

Iqaluit, NU X0A 0H0 

 

Simon Doiron, Director of Public Works 

Phone: (867) 222-2966 

S.Doiron@iqaluit.ca 

 

Sumon Ghosh, Director of Engineering 

Phone: (867) 979-5636  

S.Ghosh@iqaluit.ca 

 

 

Project Engineer: 

2004 Upgrades 

Earth Tech Canada Inc. (Currently AECOM) 4916 47th Street 

P.O. Box 1259 Yellowknife, NT X1A 2N9 Phone: 1 (867) 873-6316 

 

2017 Upgrades 

Glenn Prosko, Project Manager Nunami-Stantec 

10160 112 Street Edmonton AB T5K 2L6 P: (780) 969-3258 

Glenn.Prosko@stantec.com 

 

2021-2022 Upgrades 

Justin Rak-Banville, Project Manager WSP Canada Inc. 

1600 Buffalo Place, Winnipeg, MB, R3T 6B8 

 

General Contractor: 

2004 Upgrades 

90 North Construction & Development Ltd. (No longer in operation) 

Suite 106, 6131-6th Street S.E. Calgary, AB T2H 1L9 

 

2017 Upgrades 

Maxime Gaudreau, Project Manager Kudlik Construction Ltd. 

P.O. Box 727, 1519 Federal Road Iqaluit, NU X0A 0H0 

P: (418) 802-8224 

mgaudreau@kudlik.biz 

mailto:Glenn.Prosko@stantec.com
mailto:mgaudreau@kudlik.biz
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Mechanical Subcontractor: 

2004 Upgrades 

Schendel Mechanical Contracting Ltd. 20310-107 Avenue 

Edmonton, AB T5T 3L7 Phone: (780) 447-3400 

 

2017 Upgrades 

Carl Fauteux, Vice-President Sifec North Inc. 

P.O. Box 556, 

Rankin Inlet, NU, X0C 0C0, P: (855) 437-4001 

carl@sifec.ca 

 

Electrical Subcontractor: 

2004 Upgrades 

KRT Electric 

1505 Federal Rd, Iqaluit, NU 

P.O. Box 1259 Iqaluit, NU X0A 0H0 

Phone: 1 (867) 979-2639 

 

2017 Upgrades 

Carl Fauteux, Vice-President Sifec North Inc. 

P.O. Box 556, 

Rankin Inlet, NU, X0C 0C0, P: (855) 437-4001 

carl@sifec.ca 

 

Instrumentation Subcontractor: 

2004 Upgrades 

Vector Electric & Controls 3524-78 Avenue Edmonton, AB X1A 2P4 

Phone: (780) 469-7900 

 

2017 Upgrades 

Carl Fauteux, Vice-President Sifec North Inc. 

P.O. Box 556, 

Rankin Inlet, NU, X0C 0C0, P: (855) 437-4001 

carl@sifec.ca 

mailto:carl@sifec.ca
mailto:carl@sifec.ca
mailto:carl@sifec.ca
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3 BACKGROUND 

3.1 ORIGINAL WATER TREATMENT PLANT 

The City of Iqaluit uses Lake Geraldine as its raw water source. Lake Geraldine water quality is of good 

quality, apart from algal blooms in the summer months. Raw water is characterized as containing low 

concentrations of organic carbon, alkalinity, hardness, and pH which is slightly acidic.  

The old treatment plant had a maximum design output of 1,296 m3/day and a useful output of 1,050 m3/day. 

The 2002 average day demand on the plant exceeded the useful output by approximately 20%. The 

capacity of the filters was the main limitation of the treatment process. The old treatment plant comprised 

the following major components: 

➢ Lake Geraldine dam structure and valve chamber; 

➢ Raw water intake pipeline and tempering system (upgraded in 1999); 

➢ Treatment plant inlet flow control valve; 

➢ Prechlorination and pH control (through lime contact) system; 

➢ Settling tanks; 

➢ Sand/gravel filtration system; 

➢ Fluoridation system; 

➢ Backwash system; 

➢ Below-ground treated water tanks with a combined capacity of 575m3; and 

➢ Treated water storage reservoir 2,280m3. 

3.2 2003-2004 WTP UPGRADES PROJECT 

In 2003-2004, the original WTP was retrofitted and upgrades to both increase capacity and operational 

control of the system. The upgrades included the following: 

➢ Increased capacity by constructing four new dual-media rapid gravity filters; 

➢ Installation of new ultraviolet (UV) disinfection systems; 

➢ Retrofit of existing settling tanks and sand filters to flocculation tanks; 

➢ Repurposing of the filtered water tank to a backwash waste tank; 

➢ Repurposing of the surge tank to a filter-to-waste tank; 

➢ Modifications to the below-ground treated water tanks via the construction of new walls to include a 

Mixing Chamber and Pumping Chamber as well as new interconnecting piping between these tanks;  
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➢ New chlorine gas dosing system; 

➢ Updated chemical dosing systems; and 

➢ Updated PLC-based control. 

The design life of the new WTP was 20 years projected to 2022. In 2022 the average day demand was 

anticipated to be 4,520 m3/day with a peak day demand of 9,040 m3/day. The gross design capacity for the 

WTP was set at 9,500 m3/day. The projected water demand was based on the estimated population in 

2021of 11,300. 

3.3 2017 UPGRADES AND IMPROVEMENT WORK 

In 2017, maintenance and upgrade work were carried out at the WTP as part of the Water and Wastewater 

Facilities Improvement Project (#SC711), in which the following elements were maintained, replaced, or 

newly installed: 

➢ A new replacement TwinCity exhaust fan in the Chlorine Room 

➢ 5 new Hach TU5300sc Turbidity Meter 

➢ 2 new Wallace & Tiernan Depolox 3 Plus Chlorine and pH analyzers 

➢ A new replacement Wallace & Tiernan Chlorine Gas Detection System for Chlorine Room 

➢ All Bray Control Valve Actuators were inspected, maintained, and repaired. New Bray Valve Actuators 

were supplied as spares. 

➢ A new flow switch was installed on the chlorinated water injection line in the Chlorine Room. This 

includes PLC low flow alarm. 

➢ A new plant inlet pressure transmitter was installed and incorporated in the PLC/HMI. 

➢ A new replacement electromagnetic flow meter was installed for reservoir discharge flow. 

➢ Air scour blower #1 was inspected, deemed unrepairable, and thus replaced. 

➢ The 6 chemical metering pumps were replaced, including installation of new chemical delivery piping 

(hydrofluorosilicic acid, zinc orthophosphate, caustic soda). 

➢ Service water pump #1 was replaced. 

➢ The backflow preventers for the chemical injection systems were replaced. 

➢ Piping for the chlorination system was replaced. 

3.4 2021-2022 UPGRADES AND IMPROVEMENT WORK 

In 2021 and 2022, maintenance and upgrade work were carried out at the WTP as part of WSP Project No. 

211-12487-00, in which the following elements were maintained, replaced, or newly installed: 
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➢ The installation of S::CAN online water quality monitoring devices at the WTP intake and on the treated 

water pipe between the WTP and the Reservoir; 

➢ Replacement of a permanent sump pump in the Void space beneath the WTP including audible and 

SCADA-integrated alarms; 

➢ The installation of a WTP bypass pipe that directs raw water post-ultraviolet disinfection to the Reservoir 

including chlorine injection; 

➢ Replacement of the filter media (anthracite and sand) with granular activated carbon (pending); 

➢ The like-for-like replacement of isolation valve V2035 in the South Clearwell (pending); 

➢ Removal of existing submersible service pumps P410 and P411 from the Pumping Chamber (pending) 

and the installation of two new inline Service Pumps in the utilidor tunnel below the Reservoir; 

➢ Coating of the below-ground treated water tanks with a waterproofing product (pending); 

➢ New sample ports before and after the Reservoir; and 

➢ The installation of two new ultraviolet disinfection systems in place of the existing system (pending). 

Additional formatting updates to the previous version have been made as follows: 

➢ Moved General Operating Procedures to an earlier portion of the document to highlight the key aspects 

of each treatment component prior to getting into more detail; 

➢ Added a detailed description of each of the major process components including purpose and general 

design parameters; 

➢ Domestic Supply Flow subsections to the Design Data and Schematics and Functional Data sections 

which include mechanical components, pumps, and piping appurtenances for the Utilidor tunnel from 

the WTP to the Reservoir and below the Reservoir – a notable absence in previous version; 

 

END OF CHAPTER 3 
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4 GENERAL OPERATING PROCEDURES 

4.1 OVERVIEW 

Raw water enters the WTP through a 250 mm from Geraldine Lake, which is located approximately 0.5 km 

north of the plant . The raw water flow is metered and controlled as it enters the plant. The raw water 

undergoes primary disinfection with UV light to inactivate chlorine resistant pathogens, Following primary 

disinfection, water flows through four dual-media (anthracite and sand) rapid gravity filters, which operate 

in parallel. From the filter effluent header water is directed to the chemical mixing chamber where chlorine 

(as Cl2 in water, i.e., HOCl) is added for secondary disinfection, along with hydrofluorosilicic acid (fluoride)  

Chemically treated water is rapidly mixed in the Mixing Chamber prior to being diverted to any of the below-

ground treated water tanks (i.e., the North Clearwell, South Clearwell, or Backwash Pumping Chamber). 

Normal operation moves treated water from the Mixing Chamber to the North Clearwell, followed by the 

South Clearwell and finally the Backwash Pumping Chamber.  From the Pumping Chamber, water is 

directed to the treated water storage reservoir by gravity via a 300 mm PVC pipe. Caustic soda can be 

added to the treated water through a dosing line on the Reservoir influent line. . The movement of water 

from the WTP to the Reservoir is controlled using the PLC system and requires minimal operator 

intervention unless there is an alarm indicated. Monitoring, optimizing, and scheduled maintenance of the 

WTP operating systems help to ensure reliability and dependability with reduced system malfunctions and 

breakdowns.  

4.2 TEMPERED WATER SYSTEM 

Tempering of the Raw Water is required during the winter to prevent the raw water from freezing in route 

from the Dam to the Plant. The raw water temperature is tempered via a shell and tube heat exchanger on 

the hydronic heating system to maintain the raw water temperature above 5°C. A raw water recirculation 

pump cycles  heated raw water from the WTP  to Lake Geraldine, through the raw water intake line and 

back to the heat exchanger to prevent freezing.  

4.3 RAW WATER TO FILTER FLOW  

(Refer to Drawing I-102 and I-301 in Section 11) 

Operation of the Treated Water System is initiated by the Reservoir water level indicator located in the off-

site Reservoir (Level Indicating Transmitter-5001) or the level indicator located in the Backwash Pumping 

Chamber (Level Indicating Transmitter-2501). Both water level indicators will initiate the Treated Water 

System. On initiation of the Treated Water System, the flow control valve (FCV-1001) located at the WTP 
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intake is opened. This allows raw water to flow through one of the UV reactors (X-120 or X-121), by gravity, 

which operate in a lead-lag configuration. The water can then be diverted through flocculation tanks or 

through the flocculation by-pass line. The flocculation tank mixing components have not yet been installed 

and these tanks is intended as an optional future treatment in the event of changing raw water quality 

conditions. However, historical raw water is of exceptional quality and flocculation has not been a necessary 

pre-treatment method. As such, under normal operation water bypasses the flocculation system where it is 

sent to the sand filters. 

4.4 FILTERED/TREATED WATER FLOW 

(Refer to Drawing I-103, I-104, I-301 and I-302 in Section 11) 

The UV treated water flows through the filter media (sand & anthracite) and through the filter effluent 

channel of each filter. The motorized flow control valve on the 200 mm filtered water line is opened to allow 

the water to flow to the Mixing Chamber. Chlorine solution is injected into the filter effluent header for 

secondary chlorination and hydrofluorosilicic acid is added directly to the Mixing Chamber for fluoridation. 

The treated water can then be diverted to any of the below-ground treated water tanks – North Clearwell, 

South Clearwell, and Pumping Chamber. Normal operation moves water through the tanks in series in the 

order listed above. From the Pumping Chamber, water is sent to the downhill Reservoir by gravity via a 300 

mm PVC pipe. Caustic soda can be flow-pace-injected along this pipe for pH adjustment. Chlorine and pH 

are also measured along this pipe. 

4.5 CHEMICAL FLOWS 

(Refer to Drawing I-106, I-107, and I-108 in Section 11) 

There are four chemicals used in the water treatment process. Each chemical is stored in its own 

containment area and is equipped with a skid containing two chemical metering/injection pumps and the 

associated equipment and valving. Shelf spare pumps are maintained on the lower floor of the WTP. A 

description of each has been provided in the table below. 

CHEMICAL PURPOSE LOCATION CONTAINER 

Chlorine Solution Secondary Chlorination Chlorine Gas Room, 
Main Floor 

Chlorine Gas Cylinder 

Sodium Hypochlorite Secondary Chlorination 
(used as backup in case 
Chlorine Gas injection 
system is non-
operational) 

Main Floor 205 L Drum 

Hydrofluorosilicic Acid Fluoridation Main Floor 205 L Drum 

Caustic Soda pH Adjustment Lower Floor 205 L Drum 
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4.6 BACKWASH FLOW  

(Refer to Drawing I-104, I-105, and I-302 in Section 11) 

There are two backwash pumps (P205 and P206) located on the lower floor of the WTP. These pumps 

operated in duty-standby configuration. A backwash cycle is initiated by any one of the following scenarios: 

➢ the filtered water turbidity > 0.3 NTU; 

➢ the pressure indicating transmitter on the filtered water line senses the drop in pressure across the filter 

media; 

➢ the operator manually enables the backwash sequence on the PLC; or 

➢ the elapsed time has passed between backwash cycles (variable set in the LC). 

On backwash start-up, the pump relief valve (PRV-2501) is set to the open position so that when the 

backwash pump starts, the backwash water flow initially goes back to the Pumping Chamber. The 

backwash waste valve and backwash supply valves will now be opened. After a delay of about 3 minutes 

the PRV-2501 pilot solenoid will be energized allowing this valve to close slowly, thereby closing the pump 

bypass allowing backwash water to be introduced into the filter. The backwash water flows from the filters, 

over the effluent weir, and into the Backwash Waste Tank. The backwash wastewater in the Backwash 

Waste Tank is discharged and to the City sanitary sewer system and metered. Discharge flow is limited by 

a 60 mm diameter orifice plate. The backwash pump will deliver water to the filter for approximately 10 

minutes at which time the PRV-2501 pilot solenoid will be de-energized allowing PRV-2501 to return to 

bypass mode. Backwash supply and backwash waste valves are also closed. The backwash pump will be 

shut down following 2 minutes after PRV-2501 is fully open and once the valve status is confirmed for all 

backwash-related valves, the filter is then ready to enter a filter-to-waste cycle. 

4.7 FILTER-TO-WASTE FLOW  

(Refer to Drawing I-104, I-105, and I-302 in Section 11) 

A filter-to-waste cycle allows the filter to ripen following the backwash sequence and pass filtered water, 

expected to contain excess turbidity, to the Filter-to-Waste Tank (otherwise known as the Surge Tank).  

The filter influent valve will open allowing UV treated water to begin flowing through the filter. The filter-to-

waste valve is be modulated to maintain the filter water level. The filtered wastewater flows to the Filter-to-

Waste tank, is discharged to the City sanitary sewer system, and metered. The filter-to-waste cycle will 

continue for a pre-set time (~ 10-15 minutes) or until the turbidity of the filtered water is < 0.3 NTU. At this 

time, the filtered water valve is opened, the filter-to-waste valve is closed, and the filter is returned to normal 

operation. 
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4.8 AIR SCOUR FLOW  

(Refer to Drawing I-103 and I-302 in Section 11) 

There are two air scour blowers (C200 and C201) located on the lower floor of the Water Treatment Plant 

that operate in duty-standby configuration. At the start of the backwash cycle the air scour valve opens, 

followed by the starting of one of the air scour blowers.  Air will be delivered to the filter for approximately 5 

minutes followed by the blower shutting down, then the air scour valve closing. 

4.9 EMERGENCY WTP BYPASS SYSTEM 

4.9.1 OVERVIEW 

In January 2022, the City completed the construction of the WTP Bypass System. The WTP Bypass 

System conveys raw water from Lake Geraldine to the Reservoir exclusively through pipes. As a 

matter of explanation, water via the Bypass System does not make contact with any of the below-

ground tanks. While conveyed through this system, water passes through the UV disinfection 

system and chlorine dosing system. 

4.9.2 INITIATION 

Per WTP-SOP-003 Initiating Emergency WTP Bypass, the WTP Bypass System is to be 

considered for use under the following situations: 

➢ S::CAN detects a trend of results above the High-High alarm setpoint (currently set to the 

instrumentation detection limit of 50 µg/L); 

➢ There has been a potential contamination event within the WTP; or 

➢ Detection/suspicion of contamination at any point in the public water supply system as 

identified during a contamination investigation. 

The decision to operate the WTP Bypass is at the informed discretion of the City of Iqaluit. The 

decision may be influenced by the Territory’s Chief Public Health Officer regarding a concern for 

public health. 

An additional reason for the operation of the WTP Bypass System includes performing upgrades 

to the system requiring all below-ground treated water tanks to be temporarily removed from 

service. If the upgrade activities are planned, the City will provide the Territory’s Environmental 

Health Officer with reasonable notice prior to commencing the upgrade activities. Upon initiation of 

the WTP Bypass System, the City is required to inform the Environmental Health Officer. 
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As the initiation of the WTP Bypass System causes a changed to the water treatment process, the 

City is required to enter into a preacautionary boil water advisory. The intent of the precautionary 

boil water advisory is to allow operators sufficient time to adapt to the change, most notably with 

respect to adjusting chlorine dosing. At the satisfaction of the Environmental Health Officer to 

adequate and stabilized chlorine concentrations in the Reservoir and distribution system (and other 

requests), the boil water advisory may be lifted. 

4.9.3 GENERAL OPERATION 

A pre-programmed Bypass Mode has been installed on the SCADA user interface. This program 

has been installed to minimize manual control of the system and allow operators to perform the 

other critical tasks as part of managing the facility. 

Upon activation of Bypass Mode, a UV disinfection warming period has been allotted at the start of 

the cycle to ensure the UV disinfection system is operational for treatment. Should the lead UV 

reactor not pass all automated checks, the backup UV reactor warmup sequence is initiated. Should 

both UV reactors fail to startup, the parent sequence is shut down. 

After the UV reactor warming period, raw water is allowed to pass through the system and is 

discharged into the Reservoir. Flow through the system is automated by FCV-2501 located in the 

Utilidor tunnel. The modulation of FCV-2501 is pre-set to a partially open position to ensure water 

remains in the pipes upstream of FCV-2501 and to prevent air from backing up into the system. 

Prior to discharge into the Reservoir, water passes through a 2,000 micron H-style strainer to 

remove debris, aquatic life, and other large particulates. A differential pressure gauge is installed 

on the strainer to provide an indication to operations staff that the strainer must be cleaned. During 

initial operation of the Bypass System, it was identified that the strainer needs to be cleaned, at a 

minimum, of every two days (although this is dependent on seasonal water quality). Current 

operational practices, outlined in WTP-SOP-005A WTP Bypass - Automatic Draw and Fill Mode, 

provide direction to operations staff to clean the strainer on a daily basis to mitigate the buildup of 

material on the strainer. 

4.9.4 SAMPLING & MONITORING 

While under operation of the WTP Bypass System, the City is required to follow all water quality 

sampling and monitoring requirements per the operating licence including testing for turbidity, total 

coliforms, chlorine residual, and general water chemistry. Additional sampling and monitoring 

requirements may be imposed as required. 
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Raw water quality from Lake Geraldine is pristine. Recent historical raw water quality data from 

Lake Geraldine indicates that all sampled parameters (i.e., general chemistry) meet or are better 

than Health Canada’s maximum acceptable concentrations (MACs). Therefor, no treatment of raw 

Lake Geraldine is generally needed to conform to Health Canada’s MACs. 

4.9.5 REDUNDANCIES 

In order to ensure sufficient backup for chlorination, the chlorine dosing system is connected to 

both the chlorine gas system and backup sodium hypochlorite dosing systems. The switchover 

from chlorine gas to sodium hypochlorite is operated via ball valves at the injection point into the 

bypass system. Chlorine gas system failure, pump failure, low chlorine, and other alarms are 

connected to the PLC as well as a dial-out system that will provide operators with sufficient time to 

respond to issues with the chlorine administration system. The sodium hypochlorite system 

includes two chemical metering pumps in lead/backup roles and an automatic switchover system 

in the event of a pump failure. The City maintains additional chemical metering pump shelf spares 

in the event of pump failures. 

4.10 SAMPLING AND MONITORING 

As of December 2021, the City has implemented an updated Monitoring and Reporting Plan to the approval 

and satisfaction of the Territory’s Chief Public Health Officer. The provisions Plan are construed in 

conjunction with the provisions of the Nunavut Public Health Act (as amended from time to time) and all 

Regulations and Laws flowing thereto, inclusive of Guidelines issued by the Department of Health ’s Chief 

Public Health Officer from time to time. 

The objective of the Monitoring and Reporting Plan is to address the following using an evidence-based 

approach. The evidence-based approach relies on the use of empirical evidence to make informed 

decisions for the City’s infrastructure. Simplistically, decisions are based on scientific evidence rather than 

public opinion. Key objectives of this evidence-based approach of the monitoring and reporting are as 

follows: 

➢ Confirm that City of Iqaluit drinking water meets or is better than all health-based drinking water 

requirements; 

➢ Restore/enhance/maintain public confidence in the City’s drinking water; 

➢ Respond to public concerns in a timely and effective manner; 

➢ Provision of drinking water quality information for residential, commercial, and industrial users; and 

➢ Satisfy the regulator’s reporting requirements regarding the ongoing drinking water quality. 
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In light of petroleum hydrocarbon-based contamination events in October 2021 and January 2022, the Plan 

includes provisions for the monitoring and reporting of petroleum hydrocarbons in the public water supply 

system. 

4.10.1 TOTAL COLIFORMS 

Bacteriological determinations, particularly using total coliform bacteria as an indicator of the 

potential presence of pathogens, has been a standard monitoring tool for the industry. 

Bacteriological water quality monitoring is required for systems supplying water for human 

consumptive use or hygienic use. 

Under the Public Water Supply Regulations from the Government of Nunavut, bacteriological 

monitoring requirements for the City require a minimum of 7 samples per month for total coliform 

analyzed by the most probable method (MPN). No sample should exceed 1 colony-forming unit 

(CFU) per 100 mL.  

4.10.2 CHLORINE RESIDUAL 

Free chlorine residual monitoring is required by Public Water Supply Regulations from the 

Government of Nunavut drinking water is to be chlorinated as approved by the Chief Public Health 

Officer.  

The City is required to maintain a minimum of 20 minutes of chlorine contact time followed by a 

free chlorine residual of not less than 0.2 milligrams per litre in the water entering the distribution 

system. 

Surveillance of treated water for chlorine residual is necessary to properly regulate the chlorination 

process. Regulations require the City to test for free chlorine residual from the plan or from a treated 

water pipeline, and it is recommended that additional free and total chlorine residual monitoring 

completed within the distribution network ensure proper chlorination and build consumer 

confidence. 

The minimum basic monitoring required is:  

➢ for free chlorine residual, once per day from treated water at the water treatment plant, and  

➢ for free and total chlorine residuals the same frequency and locations are used for 

bacteriological monitoring.  

The City currently utilizes continuous chlorine monitoring (an industry-standard when servicing 

more 5,000 customers). Integrating continuous chlorine residual monitoring with an alarm of audible 

notification system is also recommended. Furthermore, given the potential for changes in surface 
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water from seasonal changes, storm-induced, or other variabilities in quality, increased chlorine 

residual monitoring at the water treatment plant up is encouraged. Examples include increases in 

turbidity, accidental spills preventing breakpoint, or even disruptions in the delivery of the secondary 

disinfectant. 

4.10.3 TURBIDITY 

The minimum routine monitoring is targeted to water leaving each filter for surface treatment plants. 

Distribution monitoring, for aesthetic objective purposes, is recommended for operational 

information and management. Turbidity measurements are required by Public Water Supply 

Regulations and are required to be below 5 NTU, which are habitually achieved and verifiable via 

the online turbidity meters at the WTP.  Industry standards recommend that filter effluent be equal 

to 1.0 NTU in at least 95% of the measurements made in a month, and at no time should the filter 

effluent exceed 3.0 NTU. 

4.10.4 COLOUR 

Colour is primarily of aesthetic concern. However, since it is sometimes organic in nature, it can be 

associated with other water quality concerns, such as trihalomethane formation. In light of the City’s 

surface water source, it is likely more susceptible due to vegetation decay cycles and runoff 

influences during the spring freshet.  Colour measurements are required by Public Water Supply 

Regulations and are required to be below 15 TCU, which are habitually achieved given the high-

quality water source and historically low turbidities.   

4.10.5 PETROLEUM HYDROCARBONS 

Location of monitoring and reporting of petrolueum hydrocarbon concentrations were selected 

based upon accessibility, estimated age of water, and at the ends of the distribution network.  

Multiple locations within the WTP are also monitored as part of the program. The petroleum 

hydrocarbon sampling locations are given the table below. 

SYSTEM MONITORING LOCATIONS 

Raw Water 
Source 

Lake Geraldine 

Water Treatment 
Plant 

WTP 
Intake 

Filter Room 
(filter effluent) 

Mixing 
Chamber 

North Clearwell, 
South Clearwell 

Reservoir (North), 
Reservoir (South) 

Distribution 
System 

ATB03, AV134B, AV3, AV304, AV306, AV358, AV402, AV629, Hydrant 
134B, Hydrant 143B, TBD03, and AV300B 
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An important monitoring location is at the neighbouring property of the Iqaluit Hospital (or 306AV), 

as it is imperative that treated water delivered to the hospital does not compromise the safety of 

vulnerable patients, that equipment can be properly sterilized, and that the health care staff can 

provide safe medical treatment to the community.  

Samples that are collected from the various points in the system are use to verify the quality of 

water with respect to Benzene, Toluene, Ethylbenzene, and Xylene (BTEX) and petroleum 

hydrocarbon fractions F1-F4. Health Canada’s maximum acceptable concentrations (MACs) and 

drinking water screening values (DWSVs) for the above-noted parameters are given in the table 

below. 

PARAMETER (ANALYTES) GCDWQ MAC (µG/L) 
HEALTH CANADA DWSV 

(µG/L) 

Benzene 5   

Toluene 60   

Ethylbenzene 140   

Xylene, m,p- N/A   

Xylene, o- N/A   

Xylene, m,p,o- 90*   

PHC F1 (C6-C16) N/A   

PHC F2 (>C10-C16) N/A 390 

PHC F3 (>C16-C34) N/A 290 

PHC F4 (>C34-C50) N/A N/A 

* Sum of m, p, and o -xylene 

The monitoring frequency for petroleum hydrocarbons is dependent on the issuance or recent 

issuance of a Do Not Consume (DNC) water quality advisory. The intent is to provide a higher 

sampling frequency during or shortly after a contamination event to assist in the investigation and 

tracking of petroleum hydrocarbons over time, and a lower sampling frequency when there is no 

immediate cause for concern to reduce the impact (labour and cost) on the City. The sampling 

frequencies for petroleum hydrocarbons is given in the table below. 

ADJUSTMENT 
TIMELINES REPORTING DESCRIPTION FREQUENCY 

DNC In Place BTEX/PHC by laboratory at specified locations Sunday, Monday, and Tuesday 

Post-DNC for 4 
Weeks 

BTEX/PHC by laboratory at specified locations Once per week 

Monthly Basis for 6 
month 

BTEX/PHC by laboratory at specified locations Once per month 

Quarterly Basis 
Continually 

BTEX/PHC by laboratory at specified locations Once per quarter 

 

END OF CHAPTER 4 
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5 DESIGN DATA 

5.1 CURRENT OPERATION 

As of 2022, the major components of the Water Treatment Plant include: 

➢ Inlet flow control valve; 

➢ Primary disinfection by ultraviolet (UV) disinfection; 

➢ Flocculation tanks; 

➢ Dual-media (anthracite and sand) rapid gravity filtration; 

➢ Backwash system; 

➢ Secondary chlorination by chlorine gas injection; 

➢ Backup secondary chlorination by sodium hypochlorite; 

➢ Fluoridation system; 

➢ Below-ground treated water tanks (Mixing Chamber, North Clearwell, South Clearwell, Pumping 

Chamber) with a combined capacity of 575 m3; 

➢ pH adjustment with caustic soda; and 

➢ Two-treated water storage reservoir cells with a combined capacity of 4,560 m3. 

A description of each of these major components is given below. 

5.2 INLET FLOW CONTROL VALVE 

Raw water enters the plant through an existing 250 mm main and a flow control valve. The flow control 

valve is capable of accurately controlling flows from 1,000 m³/day up to about 10,000 m³/day. 

5.3 UV DISINFECTION 

As the raw water enters the Water Treatment Plant, it is disinfected with UV light to inactivate pathogens. 

UV light is the primary disinfectant with chlorination as a secondary disinfectant to provide a residual 

through the distribution system. The design parameters of the UV system are as follows: 

Number of UV Reactors  1 Duty and 1 Standby 

Maximum flow per reactor  9 ML/Day 

UV Transmittance  90% (1 cm Length)  

Maximum dose    40 mJ/cm2  
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5.4 FLOCCULATION TANKS 

Flocculation tanks are provided downstream of the UV. These tanks will only be required to operate as 

flocculation tanks in the event that future coagulation is required to meet the final water quality targets. At 

this time mixers will be required in the tanks to maintain the flocculation particles in suspension. Two trains 

each with three stages of flocculation are provided. The total volume of the flocculation stage is 300 m3 

resulting in a hydraulic retention time of 45 minutes at design capacity. 

5.5 FILTRATION 

The filtration process consists of dual media rapid gravity filters for the removal of particulate matter from 

the water. The design parameters of the filters are as follows: 

Number of filters   4 

Total Filter Area    47 m2 

Individual Filter Area   11.75 m2 

Max Filtration Rate   8.5 m3/m2/hr 

Media Type    Anthracite & Sand 

Expected Filter Run Time  120 hours 

Air Scour Rate    25 m3/m2/hr 

Backwash Rate    50 m3/m2/hr 

Backwash Duration   12 mins 

Expected Daily Wash Volume  232 m3 

Filter-to-Waste Flow   100 m3/h 

Expected Filter-to-Waste Volume 23.5 m3 

5.6 BACKWASH AND FILTER TO WASTE STORAGE 

Backwashing produces large amounts of wastewater for a relatively short time, and because the capacity 

of the sanitary sewage system is limited, a 130 m3 Backwash Waste Tank is utilized. This tank only has 

sufficient volume for one filter backwash cycle and therefore need to be drained at a controlled rate to the 

sewer prior to a second backwash cycle. 
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A Filter-to-Waste tank with a volume of 55 m3 is provided to accept and discharge filter-to-waste flow to the 

City sanitary sewer. This tank also drains at a controlled rate to the sewer system. 

A 60 mm diameter orifice plate has been included in the drain to sewer in order to restrict the flow to a 

maximum of 70 m3/hour to prevent surcharging in the sewer. This orifice can be changed in the future 

should a different flow rate be required. 

5.7 CHLORINE GAS SYSTEM 

The chlorine gas injection system uses gas cylinders with an automatic switchover system. The chlorine is 

injected into the water system through a gas chlorinator and injector. The design parameters are as follows: 

Maximum dose rate       90 kg/Day 

Average dose rate    1.6 to 16 kg/Day 

5.8 SODIUM HYPOCHLORITE 

Sodium hypochlorite is supplied to the Mixing Chamber in the event that the chlorine gas injection system 

is non-operational. This is controlled manually by operations staff and is intended for short-term use. 

Maximum Dose Rate      30 L/h 

Minimum Dose Rate    0.030 L/h 

5.9 HYDROFLUOROSILICIC ACID 

Hydrofluorosilicic acid is metered into the clearwell inlet chamber to provide a dose of 1 mg/L to meet the 

fluoride design criteria. 

Maximum Dose Rate        2.2 L/h 

Minimum Dose Rate    0.004 L/h 

5.10 BELOW-GROUND TREATED WATER TANKS 

There are four below-ground treated water tanks at the Water Treatment Plant – the Mixing Chamber, South 

Clearwell, North Clearwell, and Pumping Chamber. The purpose of these tanks is to provide additional 

mixing and contact time for chlorine as well as for in-plant use (such as a backwash cycle). Normal operation 

is to direct water through the tanks in the order listed above. The combined capacity of all below-ground 

treated water tanks is approximately 575 m3. 
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5.11 CAUSTIC SODA 

Caustic Soda can be dosed into the Water Treatment Plant treated water effluent pipe for pH adjustment 

prior to discharge to the Reservoir. This is an optional system meant to provide operators with greater 

control of finished water quality. 

Maximum dose rate        17 L/h 

Minimum dose rate    0.017 L/h 

5.12 TREATED WATER RESERVOIR 

Treated water storage is important for providing sufficient disinfection and to balance the needs of the 

community with respect to fire storage, equalization storage, and emergency storage. 

A two-cell treated water Reservoir is installed immediately south of the Water Treatment Plant at the bottom 

of the hill. Treated water flows by gravity from the WTP effluent pipe (located in the Pumping Chamber) and 

fills each of the Reservoir cells from the top. An interconnecting pipe between the cells is located below the 

Reservoir that is normally used to hydraulically connect the two cells and discharge treated water to the 

distribution system. The Reservoir provides approximately 4,560 m3 of treated water storage. Combined 

with the capacity of the below-ground treated water tanks, the total onsite treated water storage capacity is 

approximately 5,135 m3. 

As of 2022, the existing storage meets all storage requirements for disinfection, fire flow, equalization, 

emergency, and in-plant needs. 

 

END OF CHAPTER 0 
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6 SCHEMATICS AND FUNCTIONAL DATA 

6.1 GENERAL 

The following tables describe where the components to the various systems are located and the function 

that each performs. For each table there are drawings that can be referenced to better understand the flow 

of that part of the WTP. 

6.2 RAW WATER FLOW  

(Refer to Drawing I-102 and I-301 in Section 11) 

The following table identifies the components related to the flow of water from the plant intake to the filters. 

NO. COMPONENT LOCATION FUNCTION PERFORMED REMARKS 

1 Intake Valve 
(V1000) 

RW Intake Pipe, 
Main Floor 

Shuts off water from Geraldine Lake Normally 
Open 

2 Online Monitoring 
Device (AE1003) 

RW Intake Piping, 
Main Floor 

Provides a reading to the PLC on the 
petroleum hydrocarbon concentration 

of the Raw Water 

Sends info. 
To PLC 

3 Isolation Valve 
(V1036) 

On 300 Dia. RW 
Piping, Main Floor 

Used to isolate solenoid valve that 
controls flow to the turbidity sensor 

Normally 
Open 

4 Solenoid Valve 
(SV1001)  

On 300 Dia. RW 
Piping, Main Floor  

Controls the flow to the turbidity sensor PLC 
controlled 

5 Turbidity Sensor 
(AE1001)  

On the RW Intake 
Piping just inside the 

Plant, Main Floor 

Provides a reading to the PLC on the 
clarity of the water. 

Sends info. 
to PLC 

6 Drain Valve 
(V1034) 

On 300 Dia. RW 
Piping, Main Floor 

Used to Drain the Main Raw Water line 
from Geraldine Lake 

Normally 
Closed 

7 Isolation Valve 
(V1035) 

Tempered Water 
Piping, Main Floor 

Used to isolate the Tempered water 
system from the raw water 

Normally 
Open 

8 Isolation Valve 
(V1037) 

On 300 Dia. RW 
Piping, Main Floor 

Used to isolate solenoid valve that 
controls flow to the pH sensor 

Normally 
Open 

9 Solenoid Valve 
(SV1002) 

On 300 Dia. RW 
Piping, Main Floor 

Controls the flow to the pH sensor PLC 
controlled 

10 pH Sensor  
(AE1002) 

On the RW Intake 
Piping just inside the 

Plant, Main Floor 

Provides a reading to the PLC on the 
acidity of the water. 

Sends info. 
To PLC 

11 Isolation Valve 
(V1029) 

RW Intake Piping, 
Main Floor 

Used to Isolate the Flow Meter and the 
Flow Control Valve. 

Normally 
Open 

12 Flow Meter  
(FE1001) 

RW Intake Piping, 
Main Floor 

Indicates the flow of Raw Water into 
the Plant 

Sends info 
to PLC 

13 Flow Control Valve 
(FCV1001) 

RW Intake Piping, 
Main Floor 

Controls the amount of flow into the 
Plant. 

PLC 
controlled 
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14 Isolation Valve  
(V1003) 

RW Intake Piping, 
Main Floor 

Used to Isolate the Flow Meter and the 
Flow Control Valve. 

Normally 
Open 

15 
Bypass Valve 

(V1004) 
Bypass RW Intake 
Piping, Main Floor 

Allows the Raw Water to be bypassed 
around the Flow Control Valve and 

Flow Meter 

Normally 
Closed 

16 
Drain Valve 

(V1005) 
RW Intake Piping, 

Main Floor 
Allows the water to be drained from 

this section of piping. 
Normally 
Closed 

17 
Isolation Valve 

(V1006) 
On 350 Dia. RW 

Piping, Main Floor 
Used to isolate the air release valve 

Normally 
Open 

18 
Air Release Valve  

(ARV1001) 
RW Intake Piping, 

Main Floor 
Allows air to be released from the 

intake line. 
Normally 

Open 

19 
Isolation Valve  

(V1007) 
RW Intake Piping, 

Main Floor 
Allows for isolation of the UV unit 

(X120). 
Normally 

Open 

20 
Isolation Valve 

(V1038) 
On 350 Dia. RW 

Piping, Main Floor 
Used to isolate the air release valve 

Normally 
Open 

21 
Air Release Valve  

(ARV1002) 
RW Intake Piping, 

Main Floor 
Allows air to be released from the 

intake line 
Normally 

Open 

22 
Isolation Valve 

(V1039) 
Off the UV unit 

(X120), Main Floor 
Used to isolate UV (X120) cooling 

solenoid 
Normally 

Open 

23 
Solenoid Valve 

(SV201) 
Off the UV unit 

(X120), Main Floor 
Controls the flow of cooling water on 

the UV unit start-up. 
UV panel 
Controlled 

24 
Isolation Valve  

(V1008) 
RW Intake Piping, 

Main Floor 
Allows for isolation of the UV unit 

(X121). 
Normally 

Open 

25 
Isolation Valve 

(V1040) 
Off the UV unit 

(X121), Main Floor 
Used to isolate UV (X121) cooling 

solenoid 
Normally 

Open 

26 
Solenoid Valve 

(SV211) 
RW Intake Piping, 

Main Floor 
Controls the flow of cooling water on 

the UV unit start-up. 
UV panel 
Controlled 

27 
UV unit  
(X120) 

RW Intake Piping, 
Main Floor 

Partial disinfection of the Raw water 
UV panel 
controlled 

28 
UV unit  
(X121) 

RW Intake Piping, 
Main Floor 

Partial disinfection of the Raw water 
UV panel 
controlled 

29 
Drain Valve 

(V1041) 
FLW Piping after UV 

units, Main Floor 
Drains water from the UV unit (X120)  

Normally 
Closed 

30 
Drain Valve 

(V1042) 
FLW Piping after UV 

units, Main Floor 
Drains water from the UV unit (X121)  

Normally 
Closed 

31 
Isolation Valve 

(V1043) 
On 350 Dia. RW 

Piping, Main Floor 
Used to isolate the air release valve 

Normally 
Open 

32 
Air Release Valve 

(ARV1003) 
FLW Piping after UV 

units, Main Floor 
Releases air from the piping just after 

the UV unit (X120)  
Normally 

Open 

33 
Motorized Valve  

(V1009) 
FLW Piping after UV 

units, Main Floor 

After UV unit (X120) warms up the 
valve opens to let the plant make 

water, this valve also operates as an 
isolation valve 

Normally 
Closed 
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34 
Motorized Valve  

(V1012) 
FLW Piping after UV 

units, Main Floor 

After UV unit (X121) warms up the 
valve opens to let the plant make 

water, this valve also operates as an 
isolation valve 

Normally 
Closed 

35 
Drain Valve 

(V1013) 
FLW Piping, Main 

Floor 
 

Normally 
Closed 

36 
Isolation Valve 

(V1016) 
FLW Piping, Main 

Floor 
Isolation valve for mixing tank #1 

Normally 
Open 

37 
Isolation Valve 

(V1017) 
In Mixing Tank #1 

Used to isolate Mixing Tank #1 from 
Mixing Tank #2 

Normally 
Open 

38 
Isolation Valve 

(V1018) 
FLW Piping, Main 

Floor 
Isolation valve for mixing tank #2 

Normally 
Open 

39 
Isolation Valve 

(V1019) 
In Mixing Tank #2 

Used to isolate Mixing Tank #2 from 
Mixing Tank #3 

Normally 
Open 

40 
Isolation Valve 

(V1020) 
FLW Piping, Main 

Floor 
Isolation valve for mixing tank #3 

Normally 
Open 

41 
Isolation Valve 

(V1021) 
FLW Piping, Main 

Floor 
Isolation valve for Flocculation Train #1 

Normally 
Open 

42 
Isolation Valve 

(V1022) 
FLW Piping, Main 

Floor 
Isolation valve for mixing tank #4 

Normally 
Open 

43 
Isolation Valve 

(V1023) 
In Mixing Tank #4 

Used to isolate Mixing Tank #4from 
Mixing Tank #5 

Normally 
Open 

44 
Isolation Valve 

(V1024) 
FLW Piping, Main 

Floor 
Isolation valve for mixing tank #5 

Normally 
Open 

45 
Isolation Valve 

(V1025) 
In Mixing Tank #5 

Used to isolate Mixing Tank #5from 
Mixing Tank #6 

Normally 
Open 

46 
Isolation Valve 

(V1026) 
FLW Piping, Main 

Floor 
Isolation valve for mixing tank #6 

Normally 
Open 

47 
Isolation Valve 

(V1027) 
FLW Piping, Main 

Floor 
Isolation valve for Flocculation Train #2 

Normally 
Open 

48 
Isolation Valve 

(V1028) 
FLW Piping, Main 

Floor 
By-pass Isolation valve, used to by-

pass the Flocculation Train’s #1 & #2 
Normally 

Open 

49 
Motorized Valve 

(FCV2101) 

Filter Inlet Piping on 
Filter #1, Filters 

Room 
Controls the flow of water into Filter #1 

PLC 
Controlled 

50 
Motorized Valve 

(FCV2111) 

Filter Inlet Piping on 
Filter #2, Filters 

Room 
Controls the flow of water into Filter #2 

PLC 
Controlled 

51 
Motorized Valve 

(FCV2121) 

Filter Inlet Piping on 
Filter #3, Filters 

Room 
Controls the flow of water into Filter #3 

PLC 
Controlled 

52 
Motorized Valve 

(FCV2131) 

Filter Inlet Piping on 
Filter #4, Filters 

Room 
Controls the flow of water into Filter #4 

PLC 
Controlled 

53 Isolation Valve 
(V1029) 

RW Intake Piping, 
Main Floor 

Allows for Raw Water to move through 
the Emergency WTP Bypass 

Normally 
Closed 
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54 Strainer (S1029) RW Intake Piping, 
Main Floor 

Strainer for use during operation of 
Emergency WTP Bypass to reduce 

suspended material 

 

6.3 FILTERED/TREATED WATER FLOW  

(Refer to Drawing I-103, I-104, I-301 and I-302 in Section 11) 

The following table identifies the components related to the flow of water from the plant filters to the treated 

water storage reservoir. 

NO. COMPONENT LOCATION FUNCTION PERFORMED REMARKS 

1 Filter #1 Filters room Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

2 Level Indicating 
Transmitter 
(LIT2101) 

Mounted on Filter #1 
Tank wall, Filters 

Room 

Indicates the water level in the filter Signals the 
PLC 

3 Isolation Valve 
(V2003) 

On 300mm FW 
piping, Pumps Floor 

Used to isolate the Pressure Indicating 
Transmitter 

Normally 
Open 

4 Isolation Valve 
(V2004) 

Pumps Floor Used to isolate the Pressure Indicating 
Transmitter 

Normally 
Open 

5 Pressure Indicating 
Transmitter 
(PIT2101) 

Pumps Floor Provides a reading to the PLC on the 
water pressure after the filters 

Sends info. 
to PLC 

6 Solenoid Valve 
(SV2102) 

On 300mm FW 
piping, Pumps Floor 

Controls the flow to the turbidity sensor PLC 
Controlled 

7 Turbidity Sensor 
(AE2102) 

On 300mm FW 
piping, Pumps Floor 

Provides a reading to the PLC on the 
clarity of the water. 

Sends info. 
to PLC 

8 Drain Valve  
(V2002) 

On 300mm FW 
piping, Pumps Floor 

Used to drain the Filtered Water / 
Backwash Supply pipe 

Normally 
Closed 

9 Level Control Valve 
(LCV2104) 

On 300mm FW 
piping, Pumps Floor 

Controls the flow of water to the 
Clearwell 

PLC 
Controlled 

10 Filter #2 Filters room Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

11 Level Indicating 
Transmitter 
(LIT2111) 

Mounted on Filter #2 
Tank wall, Filters 

Room 

Indicates the water level in the filter Signals the 
PLC 

12 Isolation Valve 
(V2055) 

On 300mm FW 
piping, Pumps Floor 

Used to isolate the Pressure Indicating 
Transmitter 

Normally 
Open 

13 Isolation Valve 
(V2056) 

Pumps Floor Used to isolate the Pressure Indicating 
Transmitter 

Normally 
Open 

14 Pressure Indicating 
Transmitter 
(PIT2111) 

Pumps Floor Provides a reading to the PLC on the 
water pressure after the filters 

Sends info. 
to PLC 

15 Solenoid Valve 
(SV2112) 

On 300mm FW 
piping, Pumps Floor 

Controls the flow to the turbidity sensor PLC 
Controlled 
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16 Turbidity Sensor 
(AE2111)  

On 300mm FW 
piping, Pumps Floor 

Provides a reading to the PLC on the 
clarity of the water. 

Sends info. 
to PLC 

17 Drain Valve  
(V2054) 

On 300mm FW 
piping, Pumps Floor 

Used to drain the Filtered Water / 
Backwash Supply pipe 

Normally 
Closed 

18 Level Control Valve 
(LCV2114) 

On 300mm FW 
piping, Pumps Floor 

Controls the flow of water to the 
Clearwell 

PLC 
Controlled 

19 Filter #3 Filters room Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

20 Level Indicating 
Transmitter 
(LIT2121) 

Mounted on Filter #3 
Tank wall, Filters 

Room 

Indicates the water level in the filter Signals the 
PLC 

21 Isolation Valve 
(V2066) 

On 300mm FW 
piping, Pumps Floor 

Used to isolate the Pressure Indicating 
Transmitter 

Normally 
Open 

22 Isolation Valve 
(V2067) 

Pumps Floor Used to isolate the Pressure Indicating 
Transmitter 

Normally 
Open 

23 Pressure Indicating 
Transmitter 
(PIT2121) 

Pumps Floor Provides a reading to the PLC on the 
water pressure after the filters 

Sends info. 
to PLC 

24 Solenoid Valve 
(SV2122) 

On 300mm FW 
piping, Pumps Floor 

Controls the flow to the turbidity sensor PLC 
Controlled 

25 Turbidity Sensor 
(AE2121)  

On 300mm FW 
piping, Pumps Floor 

Provides a reading to the PLC on the 
clarity of the water. 

Sends info. 
to PLC 

26 Drain Valve  
(V2065) 

On 300mm FW 
piping, Pumps Floor 

Used to drain the Filtered Water / 
Backwash Supply pipe 

Normally 
Closed 

27 Level Control Valve 
(LCV2124) 

On 300mm FW 
piping, Pumps Floor 

Controls the flow of water to the 
Clearwell 

PLC 
Controlled 

28 Filter #4 Filters room Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

29 Level Indicating 
Transmitter 
(LIT2131) 

Mounted on Filter #4 
Tank wall, Filters 

Room 

Indicates the water level in the filter Signals the 
PLC 

30 Isolation Valve 
(V2077) 

On 300mm FW 
piping, Pumps Floor 

Used to isolate the Pressure Indicating 
Transmitter 

Normally 
Open 

31 Isolation Valve 
(V2078) 

Pumps Floor Used to isolate the Pressure Indicating 
Transmitter 

Normally 
Open 

32 Pressure Indicating 
Transmitter 
(PIT2131) 

Pumps Floor Provides a reading to the PLC on the 
water pressure after the filters 

Sends info. 
to PLC 

33 Solenoid Valve 
(SV2132) 

On 300mm FW 
piping, Pumps Floor 

Controls the flow to the turbidity sensor PLC 
Controlled 

34 Turbidity Sensor 
(AE2131) 

On 300mm FW 
piping, Pumps Floor 

Provides a reading to the PLC on the 
clarity of the water. 

Sends info. 
to PLC 

35 Drain Valve  
(V2076) 

On 300mm FW 
piping, Pumps Floor 

Used to drain the Filtered Water / 
Backwash Supply pipe 

Normally 
Closed 

36 Level Control Valve 
(LCV2134) 

On 300mm FW 
piping, Pumps Floor 

Controls the flow of water to the 
Clearwell 

PLC 
Controlled 
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37 Chlorine Injection 
point  

On 200mm FW 
piping, Pumps Floor 

Point of chlorine injection for 
disinfection 

 

38 Caustic Soda 
Injection point  

On 200mm FW 
piping, Pumps Floor 

Point of caustic soda injection for pH 
adjustment 

 

39 Hydrofluorosilicic 
Acid Injection point  

On 200mm FW 
piping, Pumps Floor 

Point of fluoride injection   

40 Contact Chamber Clearwell Level Where the chemicals come in contact 
and are mixed with the Filtered Water 

 

41 Isolation Valve 
(V2038) 

North Clearwell  Used to isolate the North Clearwell Normally 
Open 

42 North Clearwell Clearwell Level Forms part of the overall treated water 
reservoir 

 

43 Isolation Valve 
(V2039) 

South Clearwell 
300mm piping 

Used to isolate the North Clearwell 
from the South Clearwell and the 

Backwash Chamber 

Normally 
Open 

44 South Clearwell Clearwell Level Forms part of the overall treated water 
reservoir 

 

45 Isolation Valve 
(V2037) 

Contact Chamber  Used to isolate the South Clearwell 
from the Contact Chamber and the 

Backwash Chamber 

Normally 
Closed 

46 Backwash Chamber Clearwell Level The chamber containing the Backwash 
Pumps and Plant Service Pumps 

 

47 Isolation Valve 
(V2035) 

South Clearwell 
300mm piping 

Used to isolate the North Clearwell 
from the South Clearwell 

Normally 
Open 

48 Isolation Valve 
(V2034) 

Pumping Chamber Used to isolate the North & South 
Clearwells from the from the Backwash 

Chamber 

Normally 
Closed 

49 Isolation Valve 
(V2033) 

Pumping Chamber Used to isolate the South Clearwell 
from the Backwash Chamber 

Normally 
Open 

50 Level Indicating 
Transmitter 
(LIT2501) 

Mounted on Filter 
Tank wall 

Indicates the water level in the 
backwash tank (reservoir & clearwells) 

Signals the 
PLC 

51 Isolation Valve 
(V2036) 

Pumping Chamber Used to isolate the below-ground 
treated water tanks from the 

Emergency WTP Bypass 

Normally 
Closed 

52 Flow Control Valve 
(FCV2501) 

300mm PVC piping 
in the Utilidor 

Controls the amount of flow to the 
main treated water reservoir 

PLC 
Controlled 

53 Caustic Soda 
injection point  

300mm PVC piping 
in the Utilidor 

Point of Caustic Soda injection for pH 
adjustment 

 

54 Isolation Valve 
(V2040) 

Vestibule Lower 
Stairwell 

Used to isolate pre-reservoir sample 
water for analyzers 

Normally 
Closed 

55 Isolation Valve 
(V2041) 

Vestibule Lower 
Stairwell 

Used to isolate pre-reservoir sample 
water for analyzers 

Normally 
Closed 

56 Isolation Valve 
(V2042) 

Vestibule Lower 
Stairwell 

Future use connection for additional 
instrumentation 

Normally 
Closed 
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57 Isolation Valve 
(V2043) 

Vestibule Lower 
Stairwell 

Used to isolate post-reservoir sample 
water for analyzers 

Normally 
Open 

58 Isolation Valve 
(V2044) 

Vestibule Lower 
Stairwell 

Used to isolate post-reservoir sample 
water for analyzers 

Normally 
Open 

59 Treated Sample 
Supply Pump (P310) 

Vestibule Lower 
Stairwell 

Used to draw water from the sample 
ports in the Utilidor 

Always On 

60 Isolation Valve 
(V2045) 

Vestibule Lower 
Stairwell 

Used to isolate Pressure Indicator 
PI2045 

Normally 
Open 

61 Pressure Indicator 
(PI2045) 

Vestibule Lower 
Stairwell 

Indicates the output pressure of P310  

62 Isolation Valve 
(V2046) 

Vestibule Lower 
Stairwell 

Used to isolate the downstream 
analyzers 

Normally 
Open 

63 Isolation Valve 
(V2047) 

Vestibule Lower 
Stairwell 

Used to control the flow into the 
downstream analyzers 

Partially 
Open 

64 Isolation Valve 
(V2048) 

Vestibule Lower 
Stairwell 

Future use connection for additional 
instrumentation 

Normally 
Closed 

65 Online Monitoring 
Device (AE2501 / 
AE2502 / AE2503) 

Vestibule Lower 
Stairwell 

Provides readings to the PLC on the 
pH (AE2501), chlorine (AE2502) and 
petroleum hydrocarbons (AE2503) 

Sends info. 
To PLC 

6.4 HYDROFLUOROSILICIC ACID CHEMICAL  

(Refer to Drawing I-106 and I-301 in Section 11) 

The following table identifies the components related to the flow of hydrofluorosilicic acid. The referenced 

drawing shows the components but not their locations. 

NO. COMPONENT LOCATION FUNCTION PERFORMED REMARKS 

1 Hydrofluorosilicic 
Acid Drum 

Filters Floor Stores & provides Hydrofluorosilicic 
Acid for Chemical Addition into filtered 

water  

 

2 Pumps Package Filters Floor Refer to supplier O&M for more detail  

3 Check Valve  
(V3052) 

Chemical Addition 
supply piping to 

Contact Chamber 

Prevents backflow of Filtered Water 
into  

Chemical Addition system 

 

4 Isolation Valve 
(V3053) 

Chemical Addition 
supply piping to 

Contact Chamber 

Used to isolate the Hydrofluorosilicic 
Acid system from other systems 

Normally 
Open 
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6.5 CHLORINE SOLUTION CHEMICAL  

(Refer to Drawing I-108 and I-301 in Section 11) 

The following table identifies the components related to the flow of chlorine from the chlorine gas system.  

NO. COMPONENT LOCATION FUNCTION PERFORMED REMARKS 

1 Chlorine Gas 
Cylinders 

Filters Floor Chlorine 
room 

Stores & provides Chlorine for 
Chemical Addition into filtered water  

 

2 Chlorinator & 
Injector Package 

Main Floor Chlorine 
room 

Refer to supplier O&M for more detail  

3 Check Valve  
(V3050) 

Chemical Addition 
supply piping to 

Contact Chamber 

Prevents backflow of Filtered Water 
into  

Chemical Addition system 

 

4 Isolation Valve 
(V3051) 

Chemical Addition 
supply piping to 

Contact Chamber 

Used to isolate the Chlorine system 
from other systems 

Normally 
Open 

5 Isolation Valve 
(V3052) 

Pumps Floor Allows for manual switchover of 
chlorine solution dosing to Emergency 

WTP Bypass 

Normally 
Open 

6 Isolation Valve 
(V3053) 

Pumps Floor Allows for manual switchover of 
chlorine solution dosing to Emergency 

WTP Bypass 

Normally 
Closed 

7 Isolation Valve 
(V3054) 

Pumps Floor Allows for manual switchover of 
chlorine solution dosing to Emergency 

WTP Bypass 

Normally 
Closed 

6.6 SODIUM HYPOCHLORITE CHEMICAL  

(Refer to Drawing I-107 and I-301 in Section 11) 

The following table identifies the components related to the flow of sodium hypochlorite.  

NO. COMPONENT LOCATION FUNCTION PERFORMED REMARKS 

1 Zinc Orthophosphate 
Drums 

Filters Floor  Stores & provides Chlorine for 
Chemical Addition into filtered water  

 

2 Pumps Package Filters Floor  Refer to supplier O&M for more detail  

3 Check Valve  
(V2031) 

Chemical Addition 
supply piping to TW 
piping in the Utilidor 

Prevents backflow of Filtered Water 
into  

Chemical Addition system 

 

4 Isolation Valve 
(V2032) 

Chemical Addition 
supply piping to TW 
piping in the Utilidor 

Used to isolate the Zinc 
Orthophosphate system from other 

systems 

Normally 
Open 

5 Isolation Valve 
(V2033) 

Pumps Floor Allows for manual switchover of 
sodium hypochlorite dosing to 

Emergency WTP Bypass 

Normally 
Open 
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6 Isolation Valve 
(V2034) 

Pumps Floor Allows for manual switchover of 
chlorine solution dosing to Emergency 

WTP Bypass 

Normally 
Closed 

6.7 CAUSTIC SODA CHEMICAL  

(Refer to Drawing I-106 and I-302 in Section 11) 

The following table identifies the components related to the flow of caustic soda.  

NO. COMPONENT LOCATION FUNCTION PERFORMED REMARKS 

1 Caustic Soda Drum Pumps Floor Stores & provides Caustic Soda for 
Chemical Addition into filtered water  

 

2 Pumps Package Pumps Floor Refer to supplier O&M for more detail  

3 Check Valve  
(V1015) 

Chemical Addition 
supply piping to 

Contact Chamber 

Prevents backflow of Filtered Water 
into  

Chemical Addition system 

 

4 Isolation Valve 
(V1031) 

Chemical Addition 
supply piping to 

Contact Chamber 

Used to isolate the Caustic Soda 
system from other systems 

Normally 
Open 

6.8 BACKWASH FLOW 

(Refer to Drawing I-104, I-105, and I-302 in Section 11) 

The following table identifies the components related to the flow of water from the backwash pumps to the 

City sanitary sewer system. 

NO. COMPONENT LOCATION FUNCTION PERFORMED REMARKS 

1 Backwash Pump 
(P206) 

Pumps 
Floor/Pumping 

Chamber 

Provides Backwash supply from 
Treated Water  

PLC 
Controlled 

2 Isolation Valve 
(V2028) 

300mm Backwash 
piping, Pumps Floor 

Provides isolation for the Pressure 
Indicator  

Normally 
Open 

3 Isolation Valve 
(V2028) 

300mm Backwash 
piping, Pumps Floor 

Used to remove any debris that might 
block the Pressure Indicator 

Normally 
Closed 

4 Pressure Indicator 
(PI2061) 

300mm Backwash 
piping, Pumps Floor 

Indicates the output pressure of Pump 
P206 

 

5 Check Valve 
(V2023) 

300mm Backwash 
piping, Pumps Floor 

Prevents the backflow of water into the 
Pumping Chamber 

 

6 Isolation Valve 
(V2022) 

300mm Backwash 
piping, Pumps Floor 

Provides isolation for the check valve 
V2023 and Pump P206 

Normally 
Open 

7 Backwash Pump 
(P205) 

Pumps 
Floor/Pumping 

Chamber 

Provides Backwash supply from 
Treated Water  

PLC 
Controlled 
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8 Isolation Valve 
(V2026) 

300mm Backwash 
piping, Pumps Floor 

Provides isolation for the Pressure 
Indicator  

Normally 
Open 

9 Isolation Valve 
(V2027) 

300mm Backwash 
piping, Pumps Floor 

Used to remove any debris that might 
block the Pressure Indicator 

Normally 
Closed 

10 Pressure Indicator 
(PI2051) 

300mm Backwash 
piping, Pumps Floor 

Indicates the output pressure of Pump 
P205 

 

11 Check Valve 
(V2024) 

300mm Backwash 
piping, Pumps Floor 

Prevents the backflow of water into the 
Pumping Chamber 

 

12 Isolation Valve 
(V2025) 

300mm Backwash 
piping, Pumps Floor 

Provides isolation for the check valve 
V2024 and Pump P205 

Normally 
Open 

13 Pump Relief Valve 
(PRV2501) 

300mm Backwash 
piping, Pumps Floor 

Provides relief for the Backwash 
supply pumps on start-up of a 

backwash sequence  

PLC 
Controlled 

14 
Flow Control Valve 

(FCV2105) 
300mm Backwash 

piping, Pumps Floor 
Controls the flow of backwash water to 

Filter #1 
PLC 

Controlled 

15 Filter #1 Filters room 
Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

16 
Flow Control Valve 

(FCV2106) 

400mm Backwash 
Waste piping, 
Pumps Floor 

Controls the flow of backwash 
wastewater from Filter #1 to Backwash 

Waste Chamber 

PLC 
Controlled 

17 
Flow Control Valve 

(FCV2115) 
300mm Backwash 

piping, Pumps Floor 
Controls the flow of backwash water to 

Filter #2 
PLC 

Controlled 

18 Filter #2 Filters room 
Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

19 
Flow Control Valve 

(FCV2116) 

400mm Backwash 
Waste piping, 
Pumps Floor 

Controls the flow of backwash 
wastewater from Filter #2 to Backwash 

Waste Chamber 

PLC 
Controlled 

20 
Flow Control Valve 

(FCV2125) 
300mm Backwash 

piping, Pumps Floor 
Controls the flow of backwash water to 

Filter #3 
PLC 

Controlled 

21 Filter #3 Filters room 
Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

22 
Flow Control Valve 

(FCV2126) 

400mm Backwash 
Waste piping, 
Pumps Floor 

Controls the flow of backwash 
wastewater from Filter #3 to Backwash 

Waste Chamber 

PLC 
Controlled 

23 
Flow Control Valve 

(FCV2135) 
300mm Backwash 

piping, Pumps Floor 
Controls the flow of backwash water to 

Filter #4 
PLC 

Controlled 

24 Filter #4 Filters room 
Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

25 
Flow Control Valve 

(FCV2136) 

400mm Backwash 
Waste piping, 
Pumps Floor 

Controls the flow of backwash 
wastewater from Filter #4 to Backwash 

Waste Chamber 

PLC 
Controlled 

26 
Backwash Waste 

Tank 
Clearwell Floor level 

Contains the wastewater from the 
backwash process 

 

27 
Level Indicating 

Transmitter 
(LIT4001) 

Mounted on 
Backwash Waste 

Tank wall 

Indicates the water level in the 
backwash waste tank 

Signals the 
PLC 
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28 
Flow Meter  
(FE4001) 

Waste Piping in the 
Utilidor 

Indicates the flow of Backwash 
Wastewater leaving the Plant 

Sends info 
to PLC 

29 
Flow Control Valve 

(FCV4001) 
Waste Piping in the 

Utilidor 
Controls the flow rate of Backwash 

wastewater leaving the Plant 
PLC 

Controlled 

30 Orifice Plate 
Waste Piping in the 

Utilidor 
Back-up wastewater flow rate control 
for all process waste leaving the Plant 

 

6.9 FILTER-TO-WASTE FLOW  

(Refer to Drawing I-104, I-105, and I-302 in Section 11) 

The following table identifies the components related to the flow of water from the plant filters to the City 

sanitary sewer system. 

NO. COMPONENT LOCATION FUNCTION PERFORMED REMARKS 

1 Filter #1 Filters Room Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

2 Flow Control Valve 
(FCV2103) 

200mm Backwash 
piping, Pumps Floor 

Controls the flow of Filter to waste 
water from Filter #1 to the Surge Tank 

PLC 
Controlled 

3 Filter #2 Filters Room Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

4 Flow Control Valve 
(FCV2113) 

200mm Backwash 
piping, Pumps Floor 

Controls the flow of Filter to waste 
water from Filter #2 to the Surge Tank 

PLC 
Controlled 

5 Filter #3 Filters Room Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

6 Flow Control Valve 
(FCV2123) 

200mm Backwash 
piping, Pumps Floor 

Controls the flow of Filter to waste 
water from Filter #3 to the Surge Tank 

PLC 
Controlled 

7 Filter #4 Filters Room Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

8 Flow Control Valve 
(FCV2133) 

200mm Backwash 
piping, Pumps Floor 

Controls the flow of Filter to waste 
water from Filter #4 to the Surge Tank 

PLC 
Controlled 

9 Surge Tank Under Mixing Tanks, 
Access from the 

exterior of the Plant 

Used for the storage of the filter to 
waste water enabling the wastewater 
to be released gradually into the City 

sanitary system 

 

10 Level Indicating 
Transmitter 
(LIT4011) 

Mounted on Surge 
Tank access wall 

Indicates the water level in the Surge 
Tank 

Signals the 
PLC 

11 Flow Meter  
(FE4011) 

Waste Piping in the 
Utilidor 

Indicates the flow rate of Filter 
wastewater leaving the Plant 

Sends info 
to PLC 

12 Flow Control Valve 
(FCV4011) 

Waste Piping in the 
Utilidor 

Controls the flow rate of Backwash 
wastewater leaving the Plant 

PLC 
Controlled 

13 Orifice Plate Waste Piping in the 
Utilidor 

Back-up waste water flow rate control 
for all process waste leaving the Plant 
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14 Level Indicating 
Transmitter 
(LIT4021) 

WTP Underground Indicates the standing water in the 
WTP Underground 

Sends info. 
To PLC 

15 Submersible Pump 
(P420) 

WTP Underground Discharges water from the WTP 
Underground to the Filter-to-Waste 

Tank 

 

6.10 AIR SCOUR FLOW 

(Refer to Drawing I-103 and I-302 in Section 11) 

The following table identifies the components related to the flow of water from the air blowers to the filters. 

NO. COMPONENT LOCATION FUNCTION PERFORMED REMARKS 

1 Air Scour Blower #1 
(C200) 

Pumps Floor Provides the air for the air scour 
operation during the backwash 

sequence 

PLC 
Controlled 

2 Isolation valve 
(V2001) 

100mm Air Scour 
piping, Pumps Floor 

Used to isolate Blower #1 from the rest 
of the system 

Normally 
Open 

3 Air Scour Blower #2 
(C201) 

Pumps Floor Provides the air for the air scour 
operation during the backwash 

sequence 

PLC 
Controlled 

4 Isolation valve 
(V2041) 

100mm Air Scour 
piping, Pumps Floor 

Used to isolate Blower #2 from the rest 
of the system 

Normally 
Open 

5 Flow Control Valve 
(FCV2107) 

100mm Air Scour 
piping, Pumps Floor 

Controls the flow of air into Filter #1 PLC 
Controlled 

6 Filter #1 Filters room Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

7 Flow Control Valve 
(FCV2117) 

100mm Air Scour 
piping, Pumps Floor 

Controls the flow of air into Filter #2 PLC 
Controlled 

8 Filter #2 Filters room Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

9 Flow Control Valve 
(FCV2127) 

100mm Air Scour 
piping, Pumps Floor 

Controls the flow of air into Filter #3 PLC 
Controlled 

10 Filter #3 Filters room Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

11 Flow Control Valve 
(FCV2137) 

100mm Air Scour 
piping, Pumps Floor 

Controls the flow of air into Filter #4 PLC 
Controlled 

12 Filter #4 Filters room Filters raw water with a 300mm sand 
layer and a 700mm anthracite layer 

 

Note: All drain valves are Normally Closed 
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6.11 DOMESTIC SUPPLY SYSTEM 

(Refer to Drawing I-107 and I-303 in Section 11) 

The following table identifies the components related to the flow of water from the air blowers to the filters. 

NO. COMPONENT LOCATION FUNCTION PERFORMED REMARKS 

1 Isolation Valve (D3) Utilidor Below-
Reservoir 

Pre-reservoir sample port Normally 
Open 

2 Isolation Valve 
(WM1) 

Utilidor Below-
Reservoir 

Used to isolate both reservoir cells Normally 
Closed 

3 Isolation Valve 
(WM4) 

Utilidor Below-
Reservoir 

Used to isolate the treated water 
supply from Reservoir Cell #1 

Normally 
Open 

4 Isolation Valve (D1) Utilidor Below-
Reservoir 

Pre-Reservoir Cell #1 sample port Normally 
Closed 

5 Level Indicating 
Transmitter 
(LIT5001) 

Utilidor Below-
Reservoir 

Indicates the water level in Reservoir 
Cell #1 

Sends info. 
To PLC 

6 Isolation Valve (D2) Utilidor Below-
Reservoir 

Post-Reservoir Cell #1 sample port Normally 
Open 

7 Isolation Valve 
(WM7) 

Utilidor Below-
Reservoir 

Used to isolate Reservoir Cell #1 from 
the Distribution System 

Normally 
Open 

8 Isolation Valve 
(WM9) 

Utilidor Below-
Reservoir 

Used to isolate the treated water 
supply from Reservoir Cell #2 (and 

future cells) 

Normally 
Open 

9 Isolation Valve 
(WM10) 

Utilidor Below-
Reservoir 

Used to isolate the treated water 
supply from Reservoir Cell #2 

 

10 Level Indicating 
Transmitter 
(LIT5002) 

Utilidor Below-
Reservoir 

Indicates the water level in Reservoir 
Cell #2 

Sends info. 
To PLC 

11 Isolation Valve 
(WM11) 

Utilidor Below-
Reservoir 

Used to isolate Reservoir Cell #2 from 
the Distribution System 

Normally 
Open 

12 Isolation Valve 
(WM3) 

Utilidor Below-
Reservoir 

Used to isolate the Flow Meter Normally 
Open 

13 Flow Meter 
(FIT5001) 

Utilidor Below-
Reservoir 

Indicates the flow of Treated Water 
into the Distribution System 

Sends info. 
To PLC 

14 Isolation Valve 
(WM2) 

Utilidor Below-
Reservoir 

Used to isolate the Flow Meter Normally 
Open 

15 Isolation Valve 
(WM8) 

Utilidor Below-
Reservoir 

Allows treated water to bypass the 
Flow Meter 

Normally 
Closed 

16 Isolation Valve 
(WM5) 

Utilidor Below-
Reservoir 

Used to isolate Reservoir Supply from 
City Distribution 

Normally 
Open 

17 Isolation Valve (V1) Utilidor Below-
Reservoir 

Sample port for pre-City Distribution Normally 
Closed 
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18 Isolation Valve 
(WM6) 

Utilidor Below-
Reservoir 

Used to isolate Reservoir Supply from 
City Distribution 

Normally 
Open 

19 Isolation Valve (V2) Utilidor Below-
Reservoir 

Sample port for pre-City Distribution Normally 
Closed 

20 Domestic Supply 
Pump (P430) 

Pumps Floor Supply of domestic water to laboratory 
sink 

 

21 Isolation Valve 
(DS1) 

Utilidor Below-
Reservoir 

Isolation valve for Domestic Supply 
Pump P410 

Normally 
Open 

22 Domestic Supply 
Pump (P410) 

Utilidor Below-
Reservoir 

Supply pump for domestic water to 
WTP and power plant 

Normal On 

23 Isolation Valve 
(DS2) 

Utilidor Below-
Reservoir 

Isolation valve for Domestic Supply 
Pump P410 

Normally 
Open 

24 Isolation Valve 
(DS3) 

Utilidor Below-
Reservoir 

Isolation valve for Domestic Supply 
Pump P411 

Normally 
Closed 

25 Domestic Supply 
Pump (P411) 

Utilidor Below-
Reservoir 

Supply pump for domestic water to 
WTP and power plant 

Normally Off 

26 Isolation Valve 
(DS4) 

Utilidor Below-
Reservoir 

Isolation valve for Domestic Supply 
Pump P411 

Normally 
Closed 

27 Isolation Valve 
(DS5) 

Utilidor Below-
Reservoir 

Used to isolate Pressure Indicator 
PI4112 

Normally 
Open 

28 Pressure Indicator 
(PI4112) 

Utilidor Below-
Reservoir 

Indicates the output pressure of 
Domestic Supply Pump(s) 

 

29 Backflow Preventer 
(DS6) 

Utilidor Below-
Reservoir 

Prevents backflow of domestic water 
into Distribution System 

 

 

END OF CHAPTER 1 
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7 COMPONENT DETAILS 

7.1 GENERAL OVERVIEW 

The following tables describe the components of the various systems and provide some basic details and 

settings. Reference drawings are provided (where?) for added clarity.  

7.2 RAW WATER FLOW   

(Refer to Drawing I-102 and I-301 in Section 11) 

The following table identifies the components related to the flow of water from the plant intake to the filters. 

NO. COMPONENT DETAILS SETTING REMARKS 

1 Intake Valve 
(V1000) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

2 Online 
Monitoring 

Device (AE1003) 

S::CAN online monitoring device 
with con::cube terminal and 

spectro::lyser 

 Supplier: Aquatic 
Life Ltd., Pinawa, 

MB 

3 Isolation Valve 
(V1036) 

MAS G2 Ball Valve  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

4 Solenoid Valve 
(SV1001)  

ASCO Red Hat II  Supplier: Emco Ltd. 
Edmonton, AB 

5 Turbidity Sensor 
(AE1001)  

Hatch 1720D  
Aqua Trend Interface/SOM 

0 – 100.0 NTU Supplier: Hach 
Company 

Loveland, Colorado 

6 Drain Valve 
(V1034) 

MAS G2 Ball Valve  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

7 Isolation Valve 
(V1035) 

MAS G2 Ball Valve  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

8 Isolation Valve 
(V1037) 

MAS G2 Ball Valve  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

9 Solenoid Valve 
(SV1002) 

ASCO Red Hat II  Supplier: Emco Ltd. 
Edmonton, AB 

10 pH Sensor  
(AE1002) 

Depolox 3 Plus pH sensor 4.0 – 10.0 Supplier: Wallace & 
Tiernan Products 

Markham, ON 

11 Isolation Valve 
(V1029) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 
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12 Flow Meter  
(FE1001) 

Promag 50W 0-120 l/sec Supplier: Endress + 
Hauser Canada Ltd. 

Edmonton, AB 

13 Flow Control 
Valve 

(FCV1001) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0121 actuator 

Modulating Supplier: Summit 
Valve & Controls 
Edmonton, AB 

14 Isolation Valve  
(V1003) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

15 Bypass Valve 
(V1004) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

16 Drain Valve 
(V1005) 

MAS G2 Ball Valve  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

17 Isolation Valve 
(V1006) 

MAS G2 Ball Valve  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

18 Air Release 
Valve  

(ARV1001) 

APCO Air Vent Valve  Supplier: Summit 
Valve & Controls 
Edmonton, AB 

19 Isolation Valve  
(V1007) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

20 Isolation Valve 
(V1038) 

MAS G2 Ball Valve  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

21 Air Release 
Valve  

(V1036) 

APCO Air Vent Valve  Supplier: Summit 
Valve & Controls 
Edmonton, AB 

22 Isolation Valve 
(V1039) 

MAS G2 Ball Valve  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

23 Solenoid Valve 
(SV201) 

ASCO Red Hat II  Supplier: Emco Ltd. 
Edmonton, AB 

24 Isolation Valve  
(V1008) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

25 Isolation Valve 
(V1040) 

MAS G2 Ball Valve  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

26 Solenoid Valve 
(SV211) 

ASCO Red Hat II  Supplier: Emco Ltd. 
Edmonton, AB 

27 UV unit  
(X120) 

UV Disinfection System Max. dosage:              
40 mJ/cm2 

Supplier: Trojan 
Technologies Inc. 

London, ON 
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28 UV unit  
(X121) 

UV Disinfection System Max. dosage:              
40 mJ/cm2 

Supplier: Trojan 
Technologies Inc. 

London, ON 

29 Drain Valve 
(V1041) 

MAS G2 Ball Valve  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

30 Drain Valve 
(V1042) 

MAS G2 Ball Valve  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

31 Isolation Valve 
(V1043) 

MAS G2 Ball Valve  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

32 Air Release 
Valve 

(V1039) 

APCO Air Vent Valve  Supplier: Summit 
Valve & Controls 
Edmonton, AB 

33 Motorized Valve  
(V1009) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0301 actuator 

Open or Closed Supplier: Summit 
Valve & Controls 
Edmonton, AB 

34 Motorized Valve  
(V1012) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0301 actuator 

Open or Closed Supplier: Summit 
Valve & Controls 
Edmonton, AB 

35 Drain Valve 
(V1013) 

Kitz Ball Valve #58cc  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

36 Isolation Valve 
(V1016) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

37 Isolation Valve 
(V1017) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

38 Isolation Valve 
(V1018) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

39 Isolation Valve 
(V1019) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

40 Isolation Valve 
(V1020) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

41 Isolation Valve 
(V1021) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

42 Isolation Valve 
(V1022) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

43 Isolation Valve 
(V1023) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 
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44 Isolation Valve 
(V1024) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

45 Isolation Valve 
(V1025) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

46 
Isolation Valve 

(V1026) 
Bray series 31 trim 109, lug style 

Butterfly Valve 
 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

47 
Isolation Valve 

(V1027) 
Bray series 31 trim 109, lug style 

Butterfly Valve 
 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

48 
Isolation Valve 

(V1028) 
Bray series 31 trim 109, lug style 

Butterfly Valve 
 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

49 
Motorized Valve 

(FCV2101) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0501 actuator 
Open or Closed 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

50 
Flow Control 

Valve 
(FCV2111) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0501 actuator 
Open or Closed 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

51 
Motorized Valve 

(FCV2121) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0501 actuator 
Open or Closed 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

52 
Motorized Valve 

(FCV2131) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0501 actuator 
Open or Closed 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

52 Isolation Valve 
(V1029) 

 Open or Closed  

53 Strainer (S1029) CLA-VAL Model X43H H Style 
Strainer with X141DP differential 

pressure gauge assembly 

  

7.3 FILTERED/TREATED WATER FLOW  

(Refer to Drawing I-103, I-104, I-301 and I-302 in Section 11) 

The following table identifies the components related to the flow of water from the plant filters to the off-site 

reservoir. 

NO. COMPONENT DETAILS SETTING REMARKS 

1 Filter #1 Underdrains & Media 1,000 mm Granular 
Activated Carbon 

 

2 Level Indicating 
Transmitter 
(LIT2101) 

MultiRanger, 
Echomax XPS-10 

0.3 – 10m Supplier: Siemens 
Milltronics 

Edmonton, AB 
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3 Isolation Valve 
(V2003) 

Kitz Ball Valve #58  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

4 Isolation Valve 
(V2004) 

Kitz Ball Valve #58  Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

5 Pressure 
Indicating 

Transmitter 
(PIT2101) 

Deltabar S PMD235 0 – 4.00 m H2O Supplier: Endress + 
Hauser Canada Ltd. 

Edmonton, AB 

6 Solenoid Valve 
(SV2102) 

ASCO Red Hat II  Supplier: Emco Ltd. 
Edmonton, AB 

7 
Turbidity Sensor 

(AE2102) 
Hatch 1720D  

Aqua Trend Interface/SOM 
0 – 2.0 NTU 

Supplier: Hach 
Company 

Loveland, Colorado 

8 
Drain Valve  

(V2002) 
Kitz Ball Valve #58cc  

Supplier: Bartel & 
Gibson Co Ltd. 
Edmonton, AB 

9 
Level Control 

Valve (LCV2104) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0121 actuator 
Modulating 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

10 Filter #2 Underdrains & Media 
1,000 mm Granular 
Activated Carbon 

 

11 
Level Indicating 

Transmitter 
(LIT2111) 

MultiRanger, 
Echomax XPS-10 

0.3 – 10m 
Supplier: Siemens 

Milltronics 
Edmonton, AB 

12 
Isolation Valve 

(V2055) 
Kitz Ball Valve  

Supplier: Emco Ltd. 
Edmonton, AB 

13 
Isolation Valve 

(V2056) 
Kitz Ball Valve  

Supplier: Emco Ltd. 
Edmonton, AB 

14 

Pressure 
Indicating 

Transmitter 
(PIT2111) 

Deltabar S PMD235 0 – 4.00 m H2O 
Supplier: Endress + 
Hauser Canada Ltd. 

Edmonton, AB 

15 
Solenoid Valve 

(SV2112) 
ASCO Red Hat II  

Supplier: Emco Ltd. 
Edmonton, AB 

16 
Turbidity Sensor 

(AE2111)  
Hatch 1720D  

Aqua Trend Interface/SOM 
0 – 2.0 NTU 

Supplier: Hach 
Company 

Loveland, Colorado 

17 
Drain Valve  

(V2054) 
Ball Valve  

Supplier: Emco Ltd. 
Edmonton, AB 

18 
Level Control 

Valve (LCV2114) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0121 actuator 
Modulating 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

19 Filter #3 Underdrains & Media 
1,000 mm Granular 
Activated Carbon 
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20 
Level Indicating 

Transmitter 
(LIT2121) 

MultiRanger, 
Echomax XPS-10 

0.3 – 10m 
Supplier: Siemens 

Milltronics 
Edmonton, AB 

21 
Isolation Valve 

(V2066) 
Ball Valve  

Supplier: Emco Ltd. 
Edmonton, AB 

22 
Isolation Valve 

(V2067) 
Ball valve  

Supplier: Emco Ltd. 
Edmonton, AB 

23 

Pressure 
Indicating 

Transmitter 
(PIT2121) 

Deltabar S PMD235 0 – 4.00 m H2O 
Supplier: Endress + 
Hauser Canada Ltd. 

Edmonton, AB 

24 
Solenoid Valve 

(SV2122) 
ASCO Red Hat II  

Supplier: Emco Ltd. 
Edmonton, AB 

25 
Turbidity Sensor 

(AE2121)  
Hatch 1720D  

Aqua Trend Interface/SOM 
0 – 2.0 NTU 

Supplier: Hach 
Company 

Loveland, Colorado 

26 
Drain Valve  

(V2065) 
Ball Valve  

Supplier: Emco Ltd. 
Edmonton, AB 

27 
Level Control 

Valve (LCV2124) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0121 actuator 
Modulating 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

28 Filter #4 Underdrains & Media 
1,000 mm Granular 
Activated Carbon 

 

29 
Level Indicating 

Transmitter 
(LIT2131) 

MultiRanger, 
Echomax XPS-10 

0.3 – 10m 
Supplier: Siemens 

Milltronics 
Edmonton, AB 

30 
Isolation Valve 

(V2077) 
Bray series 31 trim 109, lug style 

Butterfly Valve 
 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

31 
Isolation Valve 

(V2078) 
Bray series 31 trim 109, lug style 

Butterfly Valve 
 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

32 

Pressure 
Indicating 

Transmitter 
(PIT2131) 

Deltabar S PMD235 0 – 4.00 m H2O 
Supplier: Endress + 
Hauser Canada Ltd. 

Edmonton, AB 

33 
Solenoid Valve 

(SV2132) 
ASCO Red Hat II  

Supplier: Emco Ltd. 
Edmonton, AB 

34 
Turbidity Sensor 

(AE2131) 
Hatch 1720D  

Aqua Trend Interface/SOM 
0 – 2.0 NTU 

Supplier: Hach 
Company 

Loveland, Colorado 

35 
Drain Valve  

(V2076) 
Ball Valve  

Supplier: Emco Ltd. 
Edmonton, AB 

36 
Level Control 

Valve (LCV2134) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0121 actuator 
Modulating 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 
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37 
Chlorine 

Injection point 
   

38 
Caustic Soda 
Injection point 

   

39 
Hydroflourosilicic 

Acid Injection 
point 

   

40 
Contact 

Chamber 
   

41 
Isolation Valve 

(V2038) 
Bray series 31 trim 109, lug style 

Butterfly Valve 
 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

42 North Clearwell    

43 
Isolation Valve 

(V2039) 
Bray series 31 trim 109, lug style 

Butterfly Valve 
 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

44 South Clearwell    

45 
Isolation Valve 

(V2037) 
Bray series 31 trim 109, lug style 

Butterfly Valve 
 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

46 
Backwash 
Chamber 

   

47 
Isolation Valve 

(V2035) 
Bray series 31 trim 109, lug style 

Butterfly Valve 
 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

48 
Isolation Valve 

(V2034) 
Bray series 31 trim 109, lug style 

Butterfly Valve 
 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

49 
Isolation Valve 

(V2033) 
Bray series 31 trim 109, lug style 

Butterfly Valve 
 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

50 
Level Indicating 

Transmitter 
(LIT2501) 

MultiRanger, 
Echomax XPS-10 

0.3 – 10m 
Supplier: Siemens 

Milltronics 
Edmonton, AB 

51 Isolation Valve 
(V2036) 

Bray series 30-109, wafer style 
Butterfly Valve 

Open or Closed  

51 
Flow Control 

Valve 
(FCV2501) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0301 actuator 
Open or Closed 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

52 
Caustic Soda 
injection point  

   

53 
Isolation Valve 

(V2056) 
Kitz Ball Valve  

Supplier: Emco Ltd. 
Edmonton, AB 

54 Isolation Valve 
(V2040) 

 Open or Closed  
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55 Isolation Valve 
(V2041) 

 Open or Closed  

56 Isolation Valve 
(V2042) 

 Open or Closed  

57 Isolation Valve 
(V2043) 

 Open or Closed  

58 Isolation Valve 
(V2044) 

 Open or Closed  

59 Treated Sample 
Supply Pump 

(P310) 

   

60 Isolation Valve 
(V2045) 

 Open or Closed  

61 Pressure 
Indicator 
(PI2045) 

   

62 Isolation Valve 
(V2046) 

 Open or Closed  

63 Isolation Valve 
(V2047) 

 Open or Closed  

64 Isolation Valve 
(V2048) 

 Open or Closed  

65 Online 
Monitoring 

Device (AE2501 
/ AE2502 / 
AE2503) 

S::CAN online monitoring device 
with con::cube terminal, 

spectro::lyser, pH::lyser, and 
chlorine::lyser 

 Supplier: Aquatic 
Life Ltd., Pinawa, 

MB 

7.4 HYDROFLUOROSILICIC ACID  

(Refer to Drawing I-106 and I-301 in Section 11) 

The following table identifies the components related to the flow of hydrofluorosilicic acid.. 

NO. COMPONENT DETAILS SETTING REMARKS 

1 Hydrofluorosilicic 
Acid Drum 

   

2 Pumps Package 
(P305 / P306) 

LMI series A Electronic Metering 
Pumps, etc. 

0.004 – 2.2 l/h Supplier: Peacock 
Inc. 

Edmonton, AB 

3 Check Valve  
(V3052) 

Stainless Steel Swing Check 
Kitz class 200 

 Supplier: Emco Ltd. 
Edmonton, AB 

4 Isolation Valve 
(V3053) 

MA Stewart Stainless Steel G5 
full port Ball Valve 

 Supplier: Emco Ltd. 
Edmonton, AB 
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7.5 CHLORINE GAS SOLUTION 

(Refer to Drawing I-108 and I-301 in Section 11) 

The following table identifies the components related to the flow of chlorine solution from the chlorine gas 

system.  

NO. COMPONENT DETAILS SETTING REMARKS 

1 Chlorine 
Cylinders 

   

2 Chlorination 
Package 

200 PPD Vacuum Regulator, 
Series V10K Chlorinator, etc. 

 Supplier: Alberta 
Mequipco Ltd. 
Calgary, AB 

3 Check Valve  
(V3052) 

Stainless Steel Swing Check 
Kitz class 200 

 Supplier: Emco Ltd. 
Edmonton, AB 

4 Isolation Valve 
(V3053) 

MA Stewart Stainless Steel G5 
full port Ball Valve 

 Supplier: Emco Ltd. 
Edmonton, AB 

5 Isolation Valve 
(V3052) 

 Open or Closed  

6 Isolation Valve 
(V3053) 

 Open or Closed  

7 Isolation Valve 
(V3054) 

 Open or Closed  

7.6 SODIUM HYPOCHLORITE  

(Refer to Drawing I-107 and I-301 in Section 11) 

The following table identifies the components related to the flow of Sodium Hypochlorite. The referenced 

drawing shows the components but not their locations. 

NO. COMPONENT DETAILS SETTING REMARKS 

1 Zinc 
Orthophosphate 

Drum 

   

2 Pumps Package 
(P303 / P304) 

LMI series C Electronic Metering 
Pumps, etc. 

0.030 – 30 l/h Supplier: Peacock 
Inc. 

Edmonton, AB 

3 Check Valve  
(V3052) 

Stainless Steel Swing Check 
Kitz class 200 

 Supplier: Emco Ltd. 
Edmonton, AB 

4 Isolation Valve 
(V3053) 

MA Stewart Stainless Steel G5 
full port Ball Valve 

 Supplier: Emco Ltd. 
Edmonton, AB 

5 Isolation Valve 
(V2033) 

 Open or Closed  
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6 Isolation Valve 
(V2034) 

 Open or Closed  

7.7 CAUSTIC SODA   

(Refer to Drawing I-106 and I-302 in Section 11) 

The following table identifies the components related to the flow of caustic soda.  

NO. COMPONENT DETAILS SETTING REMARKS 

1 Caustic Soda 
Drum 

   

2 Pumps Package LMI series B Electronic Metering 
Pumps 

0.017 – 17 l/h Supplier: Peacock 
Inc. 

Edmonton, AB 

3 Check Valve  
(V3052) 

Stainless Steel Swing Check 
Kitz class 200, etc. 

 Supplier: Emco Ltd. 
Edmonton, AB 

4 Isolation Valve 
(V3053) 

MA Stewart Stainless Steel G5 
full port Ball Valve 

 Supplier: Emco Ltd. 
Edmonton, AB 

7.8 BACKWASH FLOW 

(Refer to Drawing I-104, I-105, and I-302 in Section 11) 

The following table identifies the components related to the flow of water from the backwash pumps to the 

City sanitary sewer system. 

NO. COMPONENT DETAILS SETTING REMARKS 

1 Backwash Pump 
(P206) 

Verti-line –1200 14FHH  
(1 stage) 

 Supplier: National 
Process Equipment 

Edmonton, AB 

2 Isolation Valve 
(V2028) 

Ball Valve  Supplier: Ener-Tech 
Mechanical sales 

Ltd. 
Edmonton, AB 

3 Isolation Valve 
(V2029) 

Kitz Ball Valve   Supplier: Emco Ltd. 
Edmonton, AB 

4 Pressure 
Indicator 
(PI2061) 

Trerice #620B  Supplier: Ener-Tech 
Mechanical sales 

Ltd. 
Edmonton, AB 

5 Check Valve 
(V2023) 

Check Rite model 15-XMZ 
A351-CF8M body 
A351-CF8 hinge 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 
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6 Isolation Valve 
(V2022) 

Bray series 31 trim 109, lug 
style Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

7 Backwash Pump 
(P205) 

Verti-line –1200 14FHH  
(1 stage) 

 Supplier: National 
Process Equipment 

Edmonton, AB 

8 Isolation Valve 
(V2026) 

Ball Valve  Supplier: Ener-Tech 
Mechanical sales 

Ltd. 
Edmonton, AB 

9 Isolation Valve 
(V2027) 

Kitz Ball Valve  Supplier: Emco Ltd. 
Edmonton, AB 

10 Pressure 
Indicator 
(PI2051) 

Trerice #620B  Supplier: Ener-Tech 
Mechanical sales 

Ltd. 
Edmonton, AB 

11 Check Valve 
(V2024) 

Check Rite model 15-XMZ 
A351-CF8M body 
A351-CF8 hinge 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

12 Isolation Valve 
(V2025) 

Bray series 31 trim 109, lug 
style Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

13 
Pump Relief 

Valve 
(PRV2501) 

Singer model 106-DWX-RPS 
c/w model 81-RP pilot, 120VAC 

solenoid, X129 SPDT limit 
switch, and 82-B booster pilot 

 
Supplier: Summit 
Valve & Controls 
Edmonton, AB 

14 
Flow Control 

Valve 
(FCV2105) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0301 actuator 
Open or Closed 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

15 Filter #1 Underdrains & Media 
300mm sand layer & 

700mm anthracite 
Supplier: Leopold  

Zelienpole, PA 

16 
Flow Control 

Valve 
(FCV2106) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0501 actuator 
Open or Closed 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

17 
Flow Control 

Valve 
(FCV2115) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0301 actuator 
Open or Closed 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

18 Filter #2 Underdrains & Media 
300mm sand layer & 

700mm anthracite 
Supplier: Leopold  

Zelienpole, PA 

19 
Flow Control 

Valve 
(FCV2116) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0501 actuator 
Open or Closed 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

20 
Flow Control 

Valve 
(FCV2125) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0301 actuator 
Open or Closed 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

21 Filter #3 Underdrains & Media 
300mm sand layer & 

700mm anthracite 
Supplier: Leopold  

Zelienpole, PA 
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22 
Flow Control 

Valve 
(FCV2126) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0501 actuator 
Open or Closed 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

23 
Flow Control 

Valve 
(FCV2135) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0301 actuator 
Open or Closed 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

24 Filter #4 Underdrains & Media 
300mm sand layer & 

700mm anthracite 
Supplier: Leopold  

Zelienpole, PA 

25 
Flow Control 

Valve 
(FCV2136) 

Motorized Bray series 30-111, 
wafer style Butterfly Valve, c/w 

Bray S70-0501 actuator 
Open or Closed 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

26 
Backwash 

Waste Tank 
   

27 
Level Indicating 

Transmitter 
(LIT4001) 

MultiRanger, 
Echomax XPS-10 

0.3 – 10m 
Supplier: Siemens 

Milltronics 
Edmonton, AB 

28 
Flow Meter  
(FE4001) 

Promag 50W 0-12 l/sec 
Supplier: Endress + 
Hauser Canada Ltd. 

Edmonton, AB 

29 
Flow Control 

Valve 
(FCV4001) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0031 actuator 
Modulating 

Supplier: Summit 
Valve & Controls 
Edmonton, AB 

30 Orifice Plate  
60 mm hole for a 

regulated flow of 70 
L/min 

 

7.9 FILTER-TO-WASTE FLOW   

(Refer to Drawing I-104, I-105, and I-302 in Section 11) 

The following table identifies the components related to the flow of water from the plant filters to the City 

sanitary sewer system. 

NO. COMPONENT DETAILS SETTING REMARKS 

1 Filter #1 Underdrains & Media 300mm sand layer & 
700mm anthracite 

Supplier: Leopold  
Zelienpole, PA 

2 Flow Control 
Valve 

(FCV2103) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0121 actuator 

Modulating Supplier: Summit 
Valve & Controls 
Edmonton, AB 

3 Filter #2 Underdrains & Media 300mm sand layer & 
700mm anthracite 

Supplier: Leopold  
Zelienpole, PA 

4 Flow Control 
Valve 

(FCV2113) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0121 actuator 

Modulating Supplier: Summit 
Valve & Controls 
Edmonton, AB 

5 Filter #3 Underdrains & Media 300mm sand layer & 
700mm anthracite 

Supplier: Leopold  
Zelienpole, PA 
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6 Flow Control 
Valve 

(FCV2123) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0121 actuator 

Modulating Supplier: Summit 
Valve & Controls 
Edmonton, AB 

7 Filter #4 Underdrains & Media 300mm sand layer & 
700mm anthracite 

Supplier: Leopold  
Zelienpole, PA 

8 Flow Control 
Valve 

(FCV2133) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0121 actuator 

Modulating Supplier: Summit 
Valve & Controls 
Edmonton, AB 

9 Surge Tank    

10 Level Indicating 
Transmitter 
(LIT4011) 

Waterpilot FMX167 
 

0 – 4.00m Supplier: Endress + 
Hauser Canada Ltd. 

Edmonton, AB 

11 Flow Meter  
(FE4011) 

Promag 50W 0-5 l/sec Supplier: Endress + 
Hauser Canada Ltd. 

Edmonton, AB 

12 Flow Control 
Valve 

(FCV4011) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0031 actuator 

Modulating Supplier: Summit 
Valve & Controls 
Edmonton, AB 

13 Orifice Plate  60 mm hole for a 
regulated flow of 70 

L/min 

 

14 Level Indicating 
Transmitter 
(LIT4021) 

   

15 Submersible 
Pump (P420) 

   

 

7.10 AIR SCOUR FLOW  

(Refer to Drawing I-103 and I-302 in Section 11) 

The following table identifies the components related to the flow of water from the air blowers to the filters. 

NO. COMPONENT DETAILS SETTING REMARKS 

1 Air Scour Blower 
#1 (C200) 

Delta Blower Package 
Aerzen model #GM 15L Blower 

 Supplier: National 
Process Equipment 

Edmonton, AB 

2 Isolation valve 
(V2001) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 

3 Air Scour Blower 
#2 (C201) 

Delta Blower Package 
Aerzen model #GM 15L Blower 

 Supplier: National 
Process Equipment 

Edmonton, AB 

4 Isolation valve 
(V2041) 

Bray series 31 trim 109, lug style 
Butterfly Valve 

 Supplier: Summit 
Valve & Controls 
Edmonton, AB 
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5 Flow Control 
Valve 

(FCV2107) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0031 actuator 

Open or Closed Supplier: Summit 
Valve & Controls 
Edmonton, AB 

6 Filter #1 Underdrains & Media 300mm sand layer & 
700mm anthracite 

Supplier: Leopold  
Zelienpole, PA 

7 Flow Control 
Valve 

(FCV2117) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0031 actuator 

Open or Closed Supplier: Summit 
Valve & Controls 
Edmonton, AB 

8 Filter #2 Underdrains & Media 300mm sand layer & 
700mm anthracite 

Supplier: Leopold  
Zelienpole, PA 

9 Flow Control 
Valve 

(FCV2127) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0031 actuator 

Open or Closed Supplier: Summit 
Valve & Controls 
Edmonton, AB 

10 Filter #3 Underdrains & Media 300mm sand layer & 
700mm anthracite 

Supplier: Leopold  
Zelienpole, PA 

11 Flow Control 
Valve 

(FCV2137) 

Motorized Bray series 30-109, 
wafer style Butterfly Valve, c/w 

Bray S70-0031 actuator 

Open or Closed Supplier: Summit 
Valve & Controls 
Edmonton, AB 

12 Filter #4 Underdrains & Media 300mm sand layer & 
700mm anthracite 

Supplier: Leopold  
Zelienpole, PA 
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7.11 DOMESTIC SUPPLY SYSTEM 

(Refer to Drawing I-107 and I-303 in Section 11) 

The following table identifies the components related to the domestic supply system. 

NO. COMPONENT DETAILS SETTING REMARKS 

1 Isolation Valve 
(D3) 

 Open or Closed  

2 Isolation Valve 
(WM1) 

 Open or Closed  

3 Isolation Valve 
(WM4) 

 Open or Closed  

4 Isolation Valve 
(D1) 

 Open or Closed  

5 Level Indicating 
Transmitter 
(LIT5001) 

   

6 Isolation Valve 
(D2) 

 Open or Closed  

7 Isolation Valve 
(WM7) 

 Open or Closed  

8 Isolation Valve 
(WM9) 

 Open or Closed  

9 Isolation Valve 
(WM10) 

 Open or Closed  

10 Level Indicating 
Transmitter 
(LIT5002) 

   

11 Isolation Valve 
(WM11) 

 Open or Closed  

12 Isolation Valve 
(WM3) 

 Open or Closed  

13 Flow Meter 
(FIT5001) 

   

14 Isolation Valve 
(WM2) 

 Open or Closed  

15 Isolation Valve 
(WM8) 

 Open or Closed  

16 Isolation Valve 
(WM5) 

 Open or Closed  

17 Isolation Valve 
(V1) 

 Open or Closed  

18 Isolation Valve 
(WM6) 

 Open or Closed  
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19 Isolation Valve 
(V2) 

   

20 Domestic Supply 
Pump (P430) 

   

21 Isolation Valve 
(DS1) 

 Open or Closed  

22 Domestic Supply 
Pump (P410) 

   

23 Isolation Valve 
(DS2) 

 Open or Closed  

24 Isolation Valve 
(DS3) 

 Open or Closed  

25 Domestic Supply 
Pump (P411) 

   

26 Isolation Valve 
(DS4) 

 Open or Closed  

27 Isolation Valve 
(DS5) 

 Open or Closed  

28 Pressure 
Indicator 
(PI4112) 

   

29 Backflow 
Preventer (DS6) 

   

 

END OF CHAPTER 7   
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8 TROUBLESHOOTING PROCEDURES 

8.1 GENERAL ALARMS 

The WTP process, mechanical and electrical operating systems, and equipment are continuously 

monitored with appropriate alarms to indicate if there is a system or equipment failure. 

8.2 PRE-TREATMENT ALARMS 

ALARM NO. TRIPPED BY SET POINT CONSEQUENCE 

FAL-1001 Low flow in raw water 
supply header  

Alarm held out or 
5minutes on plant start 

sequence 

2 L/s Plant Shut Down 

X-120 Minor Alarm X-120 Control Panel Various Conditions None 

X-120 Major Alarm X-120 Control Panel Various Conditions Duty/Standby reactor 
change over 

X-120 Critical Alarm X-120 Control Panel Various Conditions Duty/Standby reactor 
change over 

X-121 Minor Alarm X-120 Control Panel Various Conditions None 

X-121 Major Alarm X-120 Control Panel Various Conditions Duty/Standby reactor 
change over 

X-121 Critical Alarm X-120 Control Panel Various Conditions Duty/Standby reactor 
change over 

LAL-5001 Low level in the existing 
reservoir 

(Operator Defined) 
~3.6 m  

WTP Start 

LAH-5001 High level in the existing 
reservoir 

(Operator Defined) 
~4.15 m 

WTP Stop 

LAL-2501 Low level in the 
backwash pumping 

chamber 

(Operator Defined) 
x.x m  

WTP Start 

LAH-2501 High level in the 
backwash pumping 

chamber 

(Operator Defined) 
x.x m 

WTP Stop 

AAH-1003 High concentrations of 
PHCs in the raw water 

intake 

50 µg/L Plant Shutdown 
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8.3 FILTRATION ALARMS  

ALARM NO. TRIPPED BY SET POINT CONSEQUENCE 

AAH-2101 Filtration Mode – High 
filtered water turbidity 
Filter to Waste Mode – 

High filtered water 
turbidity 

>0.3 NTU 
 
 

<0.3 NTU 

Backwash sequence 
initiated 

Change to filtration mode 

ZOA-2101 Failure of filter influent 
valve to open 

 Filter will not enter 
filtration or filter to waste 

mode 

ZCA-2101 Failure of filter influent 
valve to close 

 Filter will not enter 
backwash mode 

ZOA-2103 Filter to waste valve is 
fully open 

 Filter shutdown.  
Backwash was not 

effective. 

ZCA-2103 Filter to waste valve has 
failed to open 

 Filter shutdown.  Filter to 
waste can’t occur 

ZOA-2104 Filtered water valve is 
fully open  

 Backwash required. 

ZCA-2104 Filtered water valve has 
failed to open 

 Filtration can’t proceed 

ZOA-2105 Failure of backwash 
water supply valve to 

open 

 Backwash pumps (P-
205/206) can’t start, 

backwash can’t proceed 

ZCA-2105 Failure of backwash 
water supply valve to 

close 

 Filter to waste can’t 
proceed 

ZOA-2106 Failure of backwash 
waste valve to open 

 Backwash pumps (P-
205/206) can’t start, 

backwash can’t proceed 

ZCA-2106 Failure of backwash 
waste valve to close 

 Filter to waste can’t 
proceed, filter influent 
valve remains closed 

ZOA-2107 Failure of air scour valve 
to open 

 Air scour blowers (C-
200/201) can’t start, 

backwash can’t proceed 

ZCA-2107 Failure of air scour valve 
to close 

 Backwash can’t proceed. 

UA-2001* Fault in C-200  If duty blower, set C-201 
as duty pump. If UA-201 
active, plant Shut down. 

UA-2011* Fault in C-201  If duty blower, set C-200 
as duty pump. 

 
If UA-200 active, plant 

shut down 
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LAH 2101 High level in filter 300mm above normal 
operating level 

FCV 2101 filter inlet 
valve closed 

8.4 CLEARWELL & BACKWASH SUPPLY ALARMS  

ALARM NO. TRIPPED BY SET POINT CONSEQUENCE 

UA-2051 Fault with P-205  If duty pump, set P-206 
as duty pump. 

 
If UA-2061 active, plant 

shut down 

UA-2061 Fault with P-206  If duty pump, set P-205 
as duty pump. 

 
If UA-2051 active, plant 

shut down 

LAL-2501 Low level in backwash 
pumping chamber 

 Backwash sequence 
disabled 

LAH-2501 High level in backwash 
pumping chamber 

 Plant shut down 

AAH-2501C High concentrations of 
PHCs entering the 

Reservoir 

50 µg/L Plant Shutdown 

8.5 CHLORINATION ALARMS  

ALARM NO. TRIPPED BY SET POINT CONSEQUENCE 

AAH-3401 
 
Chlorine alarms are 
always active 

Chlorine Leak 2 ppm Ventilation in chlorine 
room stops. 

 
HN-3401 starts 

 
BA-3401 starts 

8.6 FLUORIDE, CAUSTIC SODA & HYPOCHLORITE ALARMS 

ALARM NO. TRIPPED BY SET POINT CONSEQUENCE 

UA-3031 Pump failure  P-304 starts 
 

Plant Shutdown 

UA-3041 Pump failure  P-303 starts 
 

Plant Shutdown 

UA-3051 Pump failure  P-306 starts 
 

Plant Shutdown 
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UA-3061 Pump failure  P-305 starts 
 

Plant Shutdown 

UA-3621 Pump failure  P-363 starts 
 

Plant Shutdown 

UA-3631 Pump failure  P-362 starts 
 

Plant Shutdown 

 

8.7 WASTE TANKAGE ALARMS 
ALARM NO. TRIPPED BY SET POINT CONSEQUENCE 

LAH-4001 High level in the 
backwash waste tank 

3.1 m Filters are locked out 
from backwashing and 

P-205 and P-206 
shutdown 

LAH-4011 High level in the filter to 
waste tank 

3.1 m Filters are locked out 
from filter to waste mode 

FAH-4001 High flow out of 
backwash tank 

10 L/s FCV-4001 closes 

FAH-4011 High flow out of filter to 
waste tank 

5 L/s FCV-4001 closes 

 

8.8 SERVICE WATER PUMPS ALARMS 

ALARM NO. TRIPPED BY SET POINT CONSEQUENCE 

UA-4101 Pump failure  P-411 starts 
 

Plant Shutdown 

UA-4111 Pump failure  P-410 starts 
 

Plant Shutdown 

PAL-4112 Low Pressure in service 
water 

245 kPag Plant Shutdown 

 

END OF CHAPTER 8
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9 MAINTENANCE PROCEDURES AND SERVICE 

INFORMATION 

9.1 GENERAL 

To ensure uninterrupted use, equipment should be regularly inspected, tested, and proper repairs made 

and recorded.  The objective is to minimize equipment operating problems and prevent failures by making 

minor or necessary repairs before major difficulties occur.  The importance of record keeping cannot be 

over-emphasized. Good maintenance protects the owner’s interest with manufacturer warranties, 

continuity, or maintenance despite staff turnovers and equipment reliability track record. 

Environmental and operating conditions are key elements affecting proper and reliable operation of 

equipment.  Costly repairs can be minimized if the following items are attended to: 

KEEP IT CLEAN 

KEEP IT TIGHT 

9.1.1 KEEP IT CLEAN 

Day-to day accumulation of normal atmospheric particles, lint, metallic particles form mechanical 

equipment cause problems with equipment over a long period of time.  An accumulation affects 

equipment reliability and operating life.  ALL equipment should be regularly cleaned. 

9.1.2 KEEP IT TIGHT 

All contactors and control devices operate with high-speed movement. This motion creates 

vibration that can loosen hardware and other parts. External vibration from equipment may cause 

the loosening of hardware and connections in any equipment. All hardware and connections should 

be tightened regularly. This simple procedure takes only a small amount of time and can save hours 

of searching for intermittent problems. All rotating equipment such as motors are affected by 

vibrations. This can cause alignment problems, which can result in bearing failures. 

9.2 RENEWAL PARTS 

Availability of parts can be a major problem these days as distributors are keeping very low inventories in 

a move to economize. This may make any part a long delivery item. For this reason, local distributors should 

be contacted, and parts availability assessed. 
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Any critical part affecting the reliability of the system should be ordered, recorded, and stored by the 

maintenance department. 

9.3 PARTS AND EQUIPMENT ORDERING PROCEDURE 

During the first year of operation of the new part or component, the Contractor should be contacted for any 

replacement parts required.  This will ensure that parts covered by warranty will be replaced under warranty.  

Failure to contact the Contractor may result in difficulties in obtaining warranty replacement. 

Following the first year of operation, it is recommended that the Contractor also be contacted as many of 

the suppliers have a wholesale only policy.  If it is necessary to purchase parts directly from the original 

supplier, the following information is required. 

➢ Make 

➢ Model No. 

➢ Year of Installation 

➢ Installing Contractor 

➢ Description of Part Required (ie. Fan Bearing) 

➢ Part No. if Available 

When quoting a part number contained in manufacturer’s catalogue, always provide the date of the 

catalogue you are referring to, as these numbers are often subject to change.  The equipment supplier will 

have the latest edition of the manufacturer’s catalogue. 

If the original supplier is no longer in business, contact the contractor who will be able to suggest an 

alternate source of supply. 

9.4 SCHEDULED PREVENTIVE MAINTENANCE PROGRAM 

Scheduled preventive maintenance is an effective means to improve services from systems and equipment.  

Where failure of equipment can result in shutdown, scheduled preventive maintenance is an economical 

alternative. 

 

Causes of Equipment Failure 

An effective maintenance program will attempt to remove or reduce causes of equipment failure.  Common 

failure initiating causes are: 

➢ Loose and broken belts 

➢ Misaligned pulleys 
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➢ Dirty or plugged filters 

➢ Dirty or plugged coils 

➢ Worn bearings 

➢ Improper lubrication and oiling or lack of 

➢ Persistent overloading 

➢ Above normal temperatures 

➢ Below normal temperatures 

➢ Obstruction of ventilation by foreign objects or material (blockage of air, dirt on components etc.) 

➢ Normal deterioration from age 

➢ Severe weather conditions 

The scheduled preventive maintenance suggestions presented will be applicable to most equipment, but 

all of the suggestions given in any one section may not be applicable to the particular mechanical 

component being maintained.  Most of the work may be done by the building operator but some may have 

to be left to the discretion of the building operator.  

When equipment repair is necessary, please refer to the Manufacturer Data section provided in this manual.  

The frequency, which the tasks should be done as indicated. 

Most maintenance can be done by average personnel, with a minimum need for specialized service. Refer 

to the maintenance legend provided below. 

D DAILY 

W Weekly 

M Monthly 

SA Semi-Annually 

A Annually 

PMI Per Manufacturer’s Instructions 

AN As Necessary 

9.5 GENERAL MAINTENANCE 

ITEM MAINTENANCE OPERATIONS 

INSPECTION 

FREQUENCY REMARKS 

Valves Check for proper operation A  

 

 

Motorized Valves Follow maintenance schedule 

in the manufacturer’s manual 

PMI  



CHAPTER 9 – MAINTENANCE PROCEDURES AND SERVICE INFORMATION 9-4 

 

City of Iqaluit Water Treatment Plant 
Process Operation & Maintenance Manual 

 
June 2022  

 

UV Reactors Maintenance as required by 

the list in the manufacturer’s 

manual 

PMI  

 

 

Backwash Pumps Follow maintenance schedule 

in the manufacturer’s manual 

PMI  

 

 

 

Air Scour Blowers Follow maintenance schedule 

in the manufacturer’s manual 

PMI  

 

 

    

Item Maintenance Operations Inspection 

 Frequency 

Remarks 

Service Water Pumps Check pump operation and 

switch between duty and 

stand-by 

M   

 

 

 

Chemical Metering 

Pumps 

Follow maintenance schedule 

in the manufacturer’s manual 

PMI   
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9.6 LUBRICATION SCHEDULE 

Note: For details of maintenance requirements or procedures for a specific piece of equipment, refer to the 

manufacturer’s brochures. 

ITEM PART TO BE LUBRICATED LUBRICANT TYPE FREQUENCY REMARKS 

     

 

    

 

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

 

 

END OF CHAPTER 9
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10 TESTING AND CERTIFICATION DATA 

10.1 DISINFECTION OF NEW POTABLE WATER PIPE  

All new potable water pipe is to be disinfected in accordance with the AWWA C651 standard. This 

standard describes methods of disinfecting newly constructed potable water pipe; pipe that has 

been removed from service for planned repairs or for maintenance that exposes them to 

contamination; pipe that has undergone emergency repairs because of physical failure; and pipe 

that, under normal operation, continue to show the presence of coliform organisms.  

The installation of new pipe requires that two sets of samples for coliform analysis are collected at 

least 16 hr apart, or two sets collected 15 min apart after at least a 16-hr rest period. For repaired 

pipe that is depressurized and/or wholly or partially dewatered, one set of samples may be required, 

and depending on the sanitary conditions, the pipe may be returned to service prior to the 

completion of bacteriological testing. For repaired mains that are maintained under pressurized 

conditions at all times, bacteriological testing is not required. 

Bacteriological testing in accordance with AWWA C651 is used to verify the absence of coliform 

organisms and is generally accepted as verification that disinfection of the pipe has been 

accomplished; and following sanitary practices for handling and installation of pipe, valves, fittings, 

and accessories, coupled with adequate flushing of the line before disinfection, is necessary to 

ensure the disinfected pipeline will be ready for connection to the water system. 

It remains the responsibility of the operator to understand the AWWA C651 standard to determine 

that the methods and approaches described in that standard are suitable for use in the particular 

application being considered. 

 

10.2 PIPE PRESSURE TESTING 

Newly installed pipe shall be tested for pressure and for leakage.  The tests shall not commence 

until a minimum of 24 hours has passed since the pipe was filled with water. The duration of each 

test shall be no less than two hours. At the end of the first hour, the pressure shall be boosted to 

its initial value as per the pipe material specifications. At the end of the second hour, the pressure 

shall be checked. The drop in pressure shall not exceed 2%. If the pressure drop is in excess of 

this, the Contractor shall find the leak, correct it, and repeat the test until the line can show a 

pressure drop of less than 2% in one hour.
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11 SKETCHES AND DRAWINGS 

Sketches illustrating the general operating conditions at the WTP are provided at the end of this chapter 

and include the following: 

P-101  Upper Floor Layout 

P-102  Filter Floor Layout 

P-103  Clearwell Level Layout 

P-301  Upper Floors Section A B & C 

P-302  Filter Floor Sections F to H 

P-303  Filter Floor Section J 

P-304  Upper Floor Piping Schematic 

I-102  P&ID – Pre-Treatment 

I-103  P&ID – Filtration 

I-104  P&ID – Backwash Supply 

I-105  P&ID – Backwash & Filter-To-Waste 

I-106  P&ID – Caustic Soda and Hydrofluorosilicic Acid Supply 

I-107  P&ID – Sodium Hypochlorite and Domestic Supply System 

I-108  P&ID – Chlorine Supply 

I-301  Filters Floor Device Locations 

I-302  Pumps Floor Device Locations 

I-303  Clearwell Floor and WTP Underground Device Locations 
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City of Iqaluit Water Treatment Plant 
Process Operation & Maintenance Manual 

 
June 2022  

 

12 MANUFACTURER’S DATA 

Manufacturer data for the equipment installed/replaced as part of the 2021-2022 WTP Upgrades Project 

(WSP No. 211-12487-00) are appended to this Chapter. 

 

A: S::CAN Online Monitoring Device (AE1003 and AE2501) 

B: Domestic Supply Pumps (P410 and P411) 

C: H Style Strainer (S1029) 

D: Filter Media (Filter No. 1, Filter No. 2, Filter No. 3, Filter No. 4) (Pending installation) 
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Terminals Sonstige Daten

con::cube V3

 ∙ s::can high-end IoT (Internet of Things) terminal 
based on an industrial PC, IP65

 ∙ widescreen color graphical display (9”) and touch 
screen

 ∙ highly intuitive use, informative visualization & 
easy operation: time series, optical spectra and all 
events in clear text

 ∙ sensor and station management of up to 64 
parameters: automatic cleaning, data logging, 
sample & calibration including history and 
multipoint calibration, sensor function check, user 
management and easy data transfer via USB-stick

 ∙ low power operation with less than 3 watts (@ 15 
min. measuring interval): wide range AC and DC 
variants available

 ∙ IoT (Internet of Things) and M2M (Machine to 
Machine) connectivity: 100 Mb/s Ethernet, 300 
Mb/s WLAN and optional worldwide WCDMA 4G 
interface, remote control (http) and data transfer 
into “Cloud” via FTP, SSH and TML

 ∙ process interface to SCADA via Modbus RTU/TCP, 
SDI-12, Profibus DP, analog 0/4-20 mA and relay 
outputs (state)

 ∙ integration of third-party sensors via analog 
0/4-20 mA and digital (solid state) inputs, Modbus 
RTU/TCP

 ∙ easily extendable & all moni::tool features available: 
8 slots to customize I/Os, moni::tool software 
pre-installed, additional software features like 
online data validation and event detection optional

standard accessories
part number article name
S-11-04-moni moni::tool - Basic s::can monitoring station software for 

4 parameters
D-315-out-relay 4 digital outputs (output module), provides 4 

configurable relay contacts 1A
D-303-LX Linux Application Licence (obligatory to D-330)
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technical specification
integration of 1 x s::can spectrometer probe and 

4 x s::can sensors or ISE probes
display color-display 9" TFT
function indicator 4 x LED
operation via integrated touch-screen (optional) 

Ethernet - Browser or VNC 
WIFI - Browser or VNC 
USB (keyboard, mouse) 
3G modem (optional)

operating system Linux
main memory 2 GB RAM
onboard memory 16 GB
interface to s::can spectrometric 
probes

M12 RSTS 8Y (IP67), RS485, 
Ethernet

interface to s::can sensors 4 x sys plug, RS485

interface to third party sensors Modbus RTU/TCP, analog inputs 
network connection 802.11n a/b/g WIFI 300Mb/s 

Ethernet LAN 1 Gb/s 
worldwide 3G HSPA+

interface to SCADA Modbus RTU/TCP, Profibus DP 
(optional), SDI-12 (optional), analog 
outputs 

data transfer via SSH, FTP, TML (XML) and USB 
stick

remote control via http

power supply D-330-230: 100 ... 240 VAC
D-330-024: 10 ... 36 VDC

power consumption (typical) 1.5 W (in sleep mode)
10 W (no analogue ports)
30 W (fully equipped)

power consumption (max.) 20 W (no analogue ports)
60 W (fully equipped)

grounding <0.5 Ohm to process media
analog outputs up to 8x2 x 0/4-20 mA
analog inputs up to 8x2 x 0/4-20 mA
outputs for automatic cleaning 2
digital inputs up to 8x2 x 14 VDC
relay outputs 4 x 2A (500 VAC)
system error relay 1 x 2A (500 VAC)
dimensions (width x height x depth) 280 x 209 x 85 mm
housing material aluminium alloy, powder coated
weight (min.) 4 kg
operating temperature -20 ... 50 °C
storage temperature -20 ... 60 °C
storage humidity 5 ... 90 %
ingress protection class IP65
conformity - EMC EN 61326-1
conformity - safety IEC/EN/UL/CSA 61010-1 

IEC/EN/UL/CSA 61010-2-201 
IEC/EN 60529

part number 24V D-330-024
part number 230V D-330-230

recommended accessories
part number article name
C-31-eu Optional 2 m power cable 
C-31-us Optional 2 m power cable
C-32-MIL Cable to connect a V2 spectrometer probe to a 

con::cube V3 terminal
D-315-3GLX Worldwide 3D internet connection via Quad-band HSPA 

(up to 5.7 Mbps/21 Mbps)
D-315-in-mA 2 analogue inputs (input module), provides 2 analogue 

inputs (4-20mA) for integration of 3rd party readings 
D-315-in-relay 2 digital inputs (input module), provides 2 digital IN 

(5-24V) for integration of 3rd party readings
D-315-out-mA 2 analogue outputs (output module), provides data 

transfer to PLC systems
D-315-out-Profi-
bus

provides Profibus DPV0 for data transfer to PLC 
systems

D-315-out-
SDI12

SDI 12 (output module), provides SDI 12 for data 
transfer to PLC systems

D-315-anten-
na-pro

External, high range antenna option for con::cube, incl. 
10 m extension cable

D-315-anten-
na-plug

Internal antenna adapter cable and connector, option 
for con::cube

S-11-autosam-
pler

moni::tool - auto sampler feature

S-11-basic-PLC moni::tool - basic PLC functionality (time control, 
pulsing, custom bits)

S-11-camera moni::tool - camera input
S-11-data-export moni::tool - automatic data transfer (via SSH, FTP, 

TML)
S-11-free-for-
mula

moni::tool - configureable mathematic formula

S-11-SMS moni::tool - SMS notification
S-14-vali vali::tool - s::can data validation software
S-15-ana ana::tool - s::can event detection software
F-51 weather shield for s::can terminals
S-20-MVA Complete license of all moni::tool modules, vali::tool 

and ana::tool
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micro::station

The fully modular micro::station combines 
s::can instruments to a compact and versa-
tile system. It presents a complete solution, 
as the user only has to connect water supply 
and -discharge (“plug & measure”) in order to 
receive a previously unheard variety of imme-
diately available information and parameters 
at no extra cost.

The s::can micro::station is designed for 
OnLine monitoring of water quality parameters 
in clean media, such as drinking water. The 
required components - spectro::lyser, s::can 
probes and controller - are factory assembled 
with all required flow cells, mounting fittings 
and pipework on a compact panel. 

micro::station -  the s::can solution for water 
analysis - compact and easy like never before.

1 Terminal

con::cube terminal with moni::tool soft-
ware for data acquisition, data display 
and station control

3 Flow cell for spectrometer probe

Including auto brush cleaning device to 
provide cleaning of the optical measuring 
windows 

2 Spectrometer probe

All s::can spectrometer probes are multi-
parameter instruments that can measure 
a variety of water quality parameters 

Possible parameters:
AOC, BOD, BTX, COD, color, DOC, FTU/
NTU, H2S, NO2-N, NO3-N, O3, TOC, TSS, 
UV254, fingerprints and spectral alarms,
temperature and pressure

6 Inlet strainer 

The inlet strainer ascertains that no 
coarse material enters the micro::station. 
With screw cap for sieve removal/cleaning 

5 Flow detector

The flow detector is set to give an alarm 
if the flow rate decreases below a critical 
value

7 Pressure transmitter (optional)

Mounting position for pressure transmitter

4 System tubing 

Included in panel assembly; Material PU, 
inside diameter 6 mm, outside diameter 
8 mm

BTX

TOC

DOC

UV254

NO3

NO2

NH4

K+

TCl

FCl

F-

TSS

FTU/NTU

Color

pH

ORP

Conductivity

Temperature

O2

O3

H2S

AOC

Fingerprints

Alarms
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1

3

10

11

2

10 Physical probes

Up to four s::can physical probes can be 
installed in one flow cell

Possible parameters:
conductivity, FCl, pH, PSU, redox, TCl 
and temperature

7

13

13 Flow cell for ISE probe

Flow cell for one s::can ISE probe 

11 Physical probe or ISE probe

Place for oxi::lyser, soli::lyser or s::can 
ISE probe (e.g. ammo::lyser) 

Possible parameters:
F-, K+, NH4-N, NO3-N, O2, pH and 
temperature

12

12 Flow cell for physical probes

Combined flow cell for up to four s::can 
physical probes. Provides quick connect/
disconnect design by safety pins to reduce 
offline time during sensor maintenance 

4

5

9 Flow restrictor unit

For automatic flow restriction and back-
flow prevention in by-pass

8 Main panel

Material: PP
Weight of the station (fully equipped): 
20 kg (+/- 1 kg)

6

8

9
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micro::station
Options for s::can micro::station

1 Terminal con::cube
 con::lyte eco
 con::lyte pro

2  Spectrometer probe spectro::lyser
 carbo::lyser
 color::lyser
 multi::lyser
 nitro::lyser
 ozo::lyser
 uv::lyser 

3 Flow cell for spectrometer probe flow-cell (by-pass fitting), POM-C (for pathlengths from 1 mm to 35 mm)
 flow-cell (by-pass fitting), POM-C (for pathlength 100 mm)
 flow-cell (by-pass fitting) autobrush, POM-C (for pathlength 35 mm)
 flow-cell (by-pass fitting) autobrush, POM-C (for pathlength 100 mm)

4 System tubing  inside diameter 6 mm, outside diameter 8 mm

5 Flow detector flow detector

6 Inlet strainer inlet strainer

7 Pressure transmitter pressure transmitter for micro::station (optional)

8 Main panel system panel micro::station US
 system panel micro::station EU
 system panel micro::station add-on module EU
 system panel micro::station add-on module US 

9 Flow restrictor unit automatic flow restrictor unit 
 flow adjustment valve

10 Physical probes pH::lyser
 redo::lyser
 condu::lyser
 chlori::lyser  

11 Physical probe or ISE probe ammo::lyser eco
 ammo::lyser pro
 fluor::lyser
 oxi::lyser
 soli::lyser

12 Flow cell for physical probes  flow-cell for up to 4 s::can physical probes, POM-C
 s::can physical probe flow-cell (by-pass setup), POM-C 

13 Flow cell for ISE probe  or physical probe ammo::lyser flow-cell (by-pass setup), POM-C
 oxi::lyser flow-cell 
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spectro::lyser V3

 ∙ measuring principle: UV-Vis spectrometry over the total 
range (190-750 nm)

 ∙ web server on board - IoT enabled, no user software is 
needed to configure the probe

 ∙ communicates directly with your mobile device via WLAN

 ∙ 8 GB onboard memory - capacity for logging data for many 
years

 ∙ improved optical performance - revolutionary precision

 ∙ fast measurement interval - every 10 seconds possible

 ∙ extremely power efficient - sleep mode for low energy 
consumption

 ∙ multiparameter probe with 1 mm, 5 mm or 35 mm optical 
path length, ideal for waste water, surface water and 
drinking water

 ∙ long term stable and maintenance free in operation

 ∙ factory precalibrated, local multi-point calibration possible

 ∙ automatic cleaning with compressed air or brush

44

42

35

27
4,

5

44
,5

~

47
3

Messgeräte Sonstige Daten

recommended accessories
part number article name
D-330-xxx con::cube V3
B-33-012 con::nect V3
B-32-xxx s::can compressor
B-44
B-44-2

cleaning valve

C-32-V3 Adapter cable to connect a V3 spectrometer (M12) to V2 
Terminal (MIL Plug)

F-110-V3 carrier s::can spectrometer V3 & V2 probe, 45° 
F-120-V3 carrier s::can spectrometer V3 & V2 probe,  vertical 

attachment
F-446-V3 flow cell AutoBrush, POM-C (for spectrometer V3 & V2 

pathlength 35 mm)
S-11-xx-moni moni::tool Software

spectro::lyser® UV-Vis monitors depending on the application an 

individual selection of: TSS, TS, turbidity, color, TOC, DOC, BOD, 

COD, NO3-N, NO3, HS-, O3, CLD, UV254, fingerprints, spectral alarms 

and temperature
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technical specification
measuring principle UV-Vis spectrometry 190 - 750 nm
measuring principle detail xenon flash lamp, pixel array 

detector
measurement interval 10 sec (configurable, depending on 

application)
automatic compensation instrument real dual beam measurement 

for compensation and detailed 
diagnostics

automatic compensation cross 
sensitivities

turbidity / solids / organic 
substances

precalibrated ex-works all parameters
accuracy standard solution (>1 mg/l) NO3-N: +/- 2% +1/OPL[mg/l]*

COD-KHP: +/-2% +10/OPL[mg/l]*
(* OPL … optical pathlength in mm)

access to raw signals access to spectral information
reference standard distilled water
onboard memory 8 GB
integrated temperature sensor 0 ... 45 °C
resolution temperature sensor 0.1 °C
integration via con::cube V3 

con::nect V3 
con::lyte V5 (D-320-pro2) and 
adapter cable (C-32-V3)

power supply 10 ... 18 VDC
power consumption (typical) 3 W
power consumption (sleep model) 60 mW
power consumption (max.) 20 W
interface to s::can terminals M12 RSTS 8Y (IP67), RS485, 

Ethernet
interface to third party terminals con::nect V3 incl. Modbus RTU, 

REST API, Modbus TCP/IP
digital interface (for cleaning 
devices)

1 digital in/out
1 digital out

network connection 100Base-T Ethernet, WLAN
status information RGB LED ring

internal sensors supply voltage sensor, tilt sensor, 
rotation sensor

cable length 1 m fixed cable  (-010) or
7.5 m fixed cable  (-075) or 
15 m fixed cable  (-150) 

cable type PU jacket
housing material stainless steel 1.4404
window material optical path length 5 and 1 mm:

sapphire
optical path length 35 mm:
fused silica (UV-grade)

weight (min.) 3.4 kg (incl. cable)
dimensions (Ø x l) optical path length 35 mm:

44 x 473 mm / 517.5 mm
optical path length 5 mm:
44 x 457 mm / 501.5 mm
optical path length 1 mm:
44 x 453 mm / 497.5 mm

operating temperature 0 ... 45 °C
operating pressure 0 ... 3 bar
high pressure specification 
(optional)

10 bar 

installation / mounting submersed or in a flow cell
flow velocity 3 m/s (max.)
mechanical stability 30 Nm
ingress protection class IP68
automatic cleaning media: compressed air or autobrush  

permissible pressure: 3 ... 6 bar
storage temperature -10 ... 65 °C
conformity - environmental testing EN 60721-3
conformity - EMC EN 61326-1
conformity - RoHS 2 EN 50581
standard warranty 2 years
extended warranty (optional) 3 years
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surface water
parameter
TSS
[mg/l]

turbidity
[NTU/FTU]

color 
(app)
[Hazen]

color 
(tru)
[Hazen]

TOC
[mg/l]

DOC
[mg/l]

BOD
[mg/l]

COD
[mg/l]

COD f
[mg/l]

NO3

[mg/l]
HS-
[mg/l]

Chl-a
[µg/l]

UV254
[Abs/m]

UV254 f
[Abs/m]

BTX
[mg/l]

part number

spectro::lyser™ V3 
(35 mm OPL, UV-Vis)

min. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 SP3-1-35-NO-xxx
max. 170 200 500 300 30 25 42 71 42 66 5 100 71 60 51

spectro::lyser™ V3 
(5 mm OPL, UV-Vis)

min. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 SP3-1-05-NO-xxx
max. 1200 1400 3500 2100 210 180 300 500 300 460 35 700 500 420 360

drinking water
parameter
turbidity
[NTU/FTU]

color (app)
[Hazen]

color (tru)
[Hazen]

TOC
[mg/l]

DOC
[mg/l]

NO3

[mg/l]
chloramine
[mg/l]

O3

[mg/l]
CLD
[mg/l]

UV254
[Abs/m]

UV254 f
[Abs/m]

part number

spectro::lyser™ V3 
(35 mm OPL, UV-Vis)

min. 0 0 0 0 0 0 0 0 0 0 0 SP3-1-35-NO-xxx
max. 170 500 300 22 17 88 42 25 22 71 60

ground water
parameter
turbidity
[NTU/FTU]

color (app)
[Hazen]

color (tru)
[Hazen]

TOC
[mg/l]

DOC
[mg/l]

NO3

[mg/l]
UV254
[Abs/m]

UV254 f
[Abs/m]

BTX
[mg/l]

H2S
[mg/l]

part number

spectro::lyser™ V3 
(35 mm OPL, UV-Vis)

min. 0 0 0 0 0 0 0 0 0 0 SP3-1-35-NO-xxx
max. 170 500 300 20 15 88 71 60 51 5
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pH::lyser

 ∙ s::can plug & measure

 ∙ measuring principle: unique, non-porous / non-leaking 
combined reference electrode for technically unrivalled and 
consistent pH performance

 ∙ multiparameter sensor

 ∙ ideal for surface water, ground water, drinking water and 
waste water

 ∙ long term stable and maintenance free in operation

 ∙ factory precalibrated

 ∙ mounting and measurement directly in the media (InSitu) 
or in a flow cell

 ∙ operation via s::can terminals & s::can software

 ∙ optional: automatic cleaning with compressed air

 ∙ plug connection or fixed cable

35
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Messgeräte Sonstige Daten

recommended accessories
part number article name
D-330-xxx con::cube V3
D-320-xxx con::lyte
C-1-010-sensor 1 m connection cable for s::can physical and ISE probes
F-12-sensor carrier s::can physical probes
F-45-four flow cell for four s::can physical probes
F-46-four-iscan i::scan flow cell for up to 3 additional s::can probes
F-45-sensor flow cell for s::can sensor
S-11-xx-moni moni::tool Software

pH::lyser eco monitors pH & temperature

pH::lyser pro: high temperature range
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technical specification
measuring principle potentiometric
measuring principle detail combined, non-porous reference 

electrode
resolution 0.01 pH
accuracy (standard solution) 0.1 pH
automatic compensation instrument temperature
response time (T90) 30 ... 0 sec.
integrated temperature sensor 0 ... 90 °C
integration via con::cube 

con::lyte 
con::nect

power supply 9 … 18 VDC
power consumption (typical) 0.8 W
power consumption (max.) 1 W
interface to s::can terminals sys plug (IP67), RS485
cable length 7.5 m fixed cable (-075) or

plug connection (-000)
cable type PU jacket

housing material stainless steel 1.4404/1.4401, 
POM-C 
or 
stainless steel 1.4404/1.4401, PVC 
(E-514-4-075)

weight (min.) 400 g
dimensions (Ø x l) 33 x 257 mm
operating pressure 0 ... 10 bar
installation / mounting submersed or in a flow cell
process connection quick connect
flow velocity 3 m/s (max.) 

0.01 m/s (min.)
automatic cleaning media: compressed air  

permissible pressure: 3 ... 6 bar
storage temperature (electrode) -5 ... 30 °C
storage temperature (sensor) -10 ... 60 °C
conformity - EMC EN 61326-1
conformity - safety EN 61010-1
operating temperature (eco) 0 ... 70 °C
operating temperature (pro) 0 ... 90 °C
protection class (-000) IP67
protection class (-075) IP68

measuring range
parameter
pH
[pH]

temperature
[°C]

part number

pH::lyser eco
(pH, temp)

min. 2 0 E-514-2-000 / -075
max. 12 70

pH::lyser pro
(pH, temp)

min. 0 0 E-514-3-000 / -075
max. 14 90
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fluor::lyser II

 ∙ s::can plug & measure

 ∙ measuring principle: ISE (ionselective electrodes)

 ∙ no cross sensitivities in typical drinking water applications

 ∙ multiparameter probe

 ∙ long term stable, factory precalibrated

 ∙ automatic cleaning with compressed air

 ∙ easy and quick mounting and measurement directly in the 
media (InSitu) or in a flow cell (monitoring station)

 ∙ operation via s::can terminals & s::can software

 ∙ ideal for drinking water

 ∙ minimal maintenance

 ∙ plug connection or fixed cable

Messgeräte Sonstige Daten

recommended accessories
part number article name
B-44
B-44-2

cleaning valve

C-1-010-sensor 1 m connection cable for s::can physical and ISE probes
F-11-oxi-ammo carrier oxi::lyser / soli::lyser / s::can ISE probes
F-45-ammo flow cell for ammo::lyser™
F-45-process process connection 1/4" G
D-330-xxx con::cube V3
D-320-xxx con::lyte

fluor::lyser II monitors fluoride and temperature
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technical specification
measuring principle ISE
measuring principle detail F: ionophore membrane 

reference electrode
automatic compensation instrument temperature
potential interfering ions OH- (at >pH8), Al3+, Ca2+, Fe3+, 

Si4+
precalibrated ex-works all parameters
integration via con::cube 

con::lyte 
con::nect

power supply 10 ... 30 VDC
power consumption (typical) 0.72 W
interface to s::can terminals sys plug (IP67), RS485
cable length 7.5 m fixed cable (-075) or

plug connection (-000)
cable type PU jacket
housing material stainless steel 1.4571, POM-C
weight (min.) 2.7 kg
dimensions (Ø x l) 60 x 326 mm

operating temperature 0 ... 60 °C
installation / mounting submersed or in a flow cell
process connection G 1 1/2" outside
flow velocity 0.01 m/s (min.) 

3 m/s (max.)
pH range 4.5 ... 7.5
ingress protection class IP68
automatic cleaning media: compressed air  

permissible pressure: 2 ... 4 bar
storage temperature 0 ... 60 °C
storage temperature (electrode) 2 ... 40 °C
storage temperature (sensor) 2 ... 40 °C
conformity - EMC EN 50081-1 

EN 50082-1 
EN 60555-2 
EN 60555-3

conformity - safety EN 61010-1
protection class (-000) IP67
protection class (-075) IP68

measuring range
parameter
F
[mg/l]

temperature
[°C]

part number

fluor::lyser II min. 0.1 0 E-542-000 / -075
max. 1000 60
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chlori::lyser

 ∙ s::can plug & measure

 ∙ measuring principle: amperometric (membrane covered)

 ∙ ideal for drinking, pool and sea water

 ∙ long term stable and lowest maintenance in operation

 ∙ replacement of membrane only once a year

 ∙ readings stable even at high fluctuations of pH, 
temperature and flow

 ∙ compensates fluctuations of pH in an unmatched way 
pH range from 4 to 10 FCl; pH range from 4 to 12 TCl 
(<5% per pH between 6 and 10/12 pH, <1% at <6 pH)

 ∙ low cross sensitivity to many surfactants

 ∙ factory precalibrated

 ∙ mounting and measurement in a flow cell

 ∙ operation via s::can terminals & s::can software

 ∙ additionally also measures temperature

24

33

35

55
,2

20
8

26
7

27,6

33

23,7

54
,1

32

33

Messgeräte Sonstige Daten

recommended accessories
part number article name
D-315-xxx con::cube
S-11-xx-moni moni::tool Software
F-48-sensor s::can Sensor flow-cell (by-pass setup), PVC
F-45-four flow cell for four s::can physical probes
F-12-sensor carrier s::can physical probes
C-1-010-sensor 1 m connection cable for s::can physical and ISE probes

chlori::lyser monitors free chlorine (Cl2 + HOCl + OCl-) 

or total chlorine (free chlorine + combined chlorine)

P
hysical P

robes
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technical specification
measuring principle amperometric
measuring principle detail potentiostatic 3-electrode system
resolution E-507-1 and E-507-3: 0.001 mg/l

E-507-2 and E-507-4: 0.01 mg/l)
automatic compensation instrument temperature
automatic compensation cross 
sensitivities

pH

response time 2 min.
power supply 9 … 18 VDC
power consumption (typical) 0.43 W
power consumption (max.) 0.5 W 
interface to s::can terminals sys plug (IP67), RS485

housing material PVC
weight (min.) 175 g
dimensions (Ø x l) 35 x 213 mm
operating temperature 5 ... 45 °C
storage temperature 5 ... 45 °C
operating pressure 0 ... 1 bar
installation / mounting flow cell
process connection quick connect
flow velocity 0.015 m/s (min.) 

0.06 m/s (max.)
pH range 4 ... 10

drinking and pool water
concentration ranges and sensor/probe type for this application
free chlorine
[mg/l]

total chlorine
[mg/l]

part number

chlori::lyser
(FCl)

min. 0 E-507-1-000
max. 2

chlori::lyser
(FCl)  

min. 0 E-507-2-000
max. 20

chlori::lyser
(TCl)

min. 0 E-507-3-000
max. 2

chlori::lyser
(TCl)

min. 0 E-507-4-000
max. 20

P
hysical P

robes
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1 General

This	manual	contains,	firstly,	general	information	(chapter	1)	and	safety	guidelines	(chapter	2).	The	next	chapter	
(chapter 3) provides a technical description of the s::can product itself as well as information regarding transport 
and storage of the product. In further chapters the installation (chapter 4) and the initial startup (chapter 5) are 
explained. Furthermore information regarding calibration of the device (chapter 6), data management (chapter 7), 
how to perform a functional check (chapter 8) and maintenance (chapter 9) can be found in this manual. Informati-
on	regarding	troubleshooting	(chapter	10),	the	available	accessories	(chapter	11)	and	the	technical	specifications	
(chapter 12) complete the document.

Each term in this document that is marked italic and underlined, can be found on the display of your controller for 
operation or as lettering on your s::can product.

In spite of careful elaboration this manual may contain errors or incompletion. s::can does not assume liability for 
errors or loss of data due to such faults in the manual. The original manual is published in English and German by 
s::can. This original manual serves as the reference in case discrepancies occur in versions of the manual after 
translation into third languages.

This	manual	and	all	information	and	figures	contained	therein	are	copyrighted.	All	rights	(publishing,	reproduction,	
printing, translation, storage) are reserved by s::can GmbH. Each reproduction or utilisation outside the permitted 
limits of the copyright law is not allowed without previous written consent from s::can GmbH. The reproduction of 
product names, registered trade names, designation of goods etc. in this manual does not imply that these names 
can be used freely by everyone; often these are registered trade marks, even if they are not marked as such.

This manual, at the time of its publication (see release date printed on the top of this document), concerns the 
s::can	products	listed	in	chapter	3.	Information	and	technical	specifications	regarding	these	items	in	s::can	manu-
als from earlier release dates are herewith replaced by this manual.

The electronic version (pdf-document) 
of this manual is available on the 
s::can Customer Portal (Services for 
Customer) of the s::can Homepage 
(www.s-can.at).

con::cube D-330, 01-2021 Release

www.s-can.at

Copyright © s::can GmbH

5 / 48



2 Safety Guidelines

Installation, electrical connection, initial startup, operation and maintenance of any s::can pro-
duct	as	well	as	complete	s::can	measuring	systems	must	only	be	performed	by	qualified	per-
sonnel.	This	qualified	personnel	has	to	be	trained	and	authorised	by	the	plant	operator	or	by	
s::can	for	these	activities.	The	qualified	personnel	must	have	read	and	understood	this	manual	
and have to follow the instructions contained in this manual.

For proper initial startup of complete s::can measuring systems, the manuals for the controller and software used 
for operation (e.g. con::lyte, con::cube, con::nect, moni::tool), the connected probes and sensors as well as the 
used additional devices (e.g. compressor) have to be consulted.

!
The operator has to obtain the local operating permits and has to comply with the joint constraints associ-
ated with these. Additionally, the local legal requirements have to be observed (e.g. regarding safety of 
personnel and means of labour, disposal of products and materials, cleaning, environmental constraints). 

Before putting the measuring device into operation, the operator has to ensure that during mounting and initial 
startup - in case they are executed by the operator himself - the local legislation and requirements (e.g. regarding 
electrical connection) are observed.

!
All s::can products are leaving our factory in immaculate technical and safety conditions. Inappropriate or 
not intended use of the product, however, can cause danger! The manufacturer is not responsible for da-
mage caused by incorrect or unauthorised use. Any kind of manipulation of the instrument is strictly prohi-

bited - except for the activities described in this document.Conversions and changes to the device must not be 
made,	otherwise	all	certifications	and	guarantee	/	warranty	become	invalid.	For	details	regarding	guarantee	and	
warranty please refer to our general conditions of business.

2.1 Declaration of Conformity

This s::can product has been developed, tested and manufactured for electromagnetic compatibility (EMC) and 
according	to	applicable	European	standards,	as	defined	in	the	declaration	of	conformity.

CE-marks are applied on the device. The declaration of conformity related to this marking can be requested from 
s::can or your local s::can sales partner or can be downloaded from the s::can Customer Portal.

2.2 Special Hazard Warning

!
Because the s::can measuring systems are frequently installed in industrial and communal waste water 
applications, one has to take care during mounting and demounting of the system, as parts of the device 
can be contaminated with dangerous chemicals or pathogenic germs. All necessary precautions should be 

taken to prevent endangering of one’s health during work with the measuring device.

con::cube D-330, 01-2021 Release Copyright © s::can GmbH
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3 Technical Description

3.1 Intended Use

The	con::cube	is	an	high-performance,	power	efficient	industrial	computer	for	on-line	operation	of	s::can	spectro-
meter probes (spectro::lyser, nitro::lyser, carbo::lyser, etc.) and i::scan as well as ISE probes (e.g. ammo::lyser) 
and all other s::can sensors (e.g. pH::lyser, oxi::lyser). Furthermore readings of third party sensors can be integ-
rated	via	standard	interfaces.	Once	connected	to	probes	and	sensors	the	con::cube	fullfils	all	tasks	of	a	complete	
monitoring station due to the following scope of functions: 

 ■ Numerical and graphical display of the readings from the connected measuring devices
 ■ Simple initialisation of spectrometer probes, i::scan, ISE probes and sensors
 ■ Simple initialisation and parameterisation of s::can infrastructure (e.g. automatic cleaning devices)
 ■ Parameter calibration of spectrometer probes, i::scan, ISE probes and sensors
 ■ Storage of measurement results and all other station information in a local database

 ■ Transfer of measurement results via Modbus RTU/TCP interface
 ■ Transfer of measurement results via analog outputs (optional)
 ■ Transfer	of	measurement	results	via	Profibus	DP	interface	(optional)
 ■ Transfer of measurement results via SDI12 interface (optional)
 ■ Transfer	of	measurement	results	via	FTP	file	transfer
 ■ Potential free digital output relay triggered by current reading (optional)

 ■ Integration of external sensor signals via RS485 input
 ■ Integration of external sensor signals via analog or digital input (optional)

 ■ Network connectivity via ethernet, WLAN or optional 3G/4G modem
 ■ Remote control of s::can monitoring station via ethernet, WLAN or optional 3G/4G modem
 ■ Data synchronisation to central data collection systems via ethernet, WLAN or optional 3G/4G modem
 ■ Display of current and historical readings
 ■ Alarming and Triggering depending on water quality monitored

In	all	types	of	applications,	the	respective	acceptable	limits,	which	are	provided	in	the	technical	specifications	in	
the respective s::can manuals, have to be observed. All applications falling outside of these limits, and which are 
not authorised by s::can GmbH in written form, do not fall under the manufacturer’s liability.

The device must only be used for the purpose described in this manual. Use in applications not described in this 
manual,	or	modification	of	the	device	without	written	agreement	from	s::can,	is	not	allowed.	s::can	is	not	liable	for	
claims following from such unauthorised use. In such a case, the risks are the sole responsibility of the operator.

3.2 Functional Principle

The con::cube is equipped with an operation software (moni::tool) that can be operated via a color graphical dis-
play with touch functionality. The software starts automatically when the con::cube is powered up. The con::cube 
collects readings for probes and sensors using a digital bus connection. It displays the data, stores all information 
and makes it available for further use.
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3.3 Product

The following device variants of the con::cube are available. Regarding detailed information of the device variants, 
please	refer	to	the	technical	specifications	located	at	the	end	of	this	manual.

Type Specification
D-330-230 Station control terminal with 100-240 VAC, 50-60 Hz power supply
D-330-024 Station control terminal with 10-36 VDC power supply
D-330-TOUCH Display and touch screen input module
D-315-3GLX 3G modem (OS Linux)
D-315-OUT-PROFIBUS Profibus	DP	(output	module)
D-315-OUT-SDI12 SDI 12 (output module)
D-315-OUT-MA 2 analog outputs (output module)
D-315-OUT-RELAY 4 digital outputs (output module)
D-315-IN-MA 2 analog inputs for integration of third party readings (input module)
D-315-IN-RELAY 2 digital inputs for integration of third party readings (input module)
D-315-ANTENNA-PLUG internal antenna adapter cable and connector
D-315-ANTENNA-PRO external, high range antenna, incl. 10 m extension cable
D-303-LX Licence	Linux	application	(fix	installed	OS)
S-20-MVA Complete license including moni::tool (all features), vali::tool and ana::tool

The	device	is	typified	by	a	type	label,	as	shown	on	the	
right, that contains the following information:

 ■ Manufacturer’s name and country of origin
 ■ Several	certification	marks
 ■ Device name (con::cube)
 ■ Type of power supply
 ■ Bar code
 ■ Device serial number (S/N)
 ■ Information on power supply
 ■ Environment rating (IP)
 ■ Acceptable humidity limits 
 ■ Acceptable temperature limits 
 ■ Item number (Type) 
 ■ QR code 

con::cube D-330, 01-2021 Release Copyright © s::can GmbH
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Color graphical display with touch screen

Screw to open housing cover

Control LED (blue, yellow or red)

1 connector for s::can spectrometer probe

4 connectors for i::scan, ISE probes or sen-
sors

Ethernet (LAN) connector

USB connector

2	cable	glands	M16	(optional	for	Profibus)

3 cable glands M16

1 cable gland M16 (optional antenna plug)

2 cable glands M20

Holder for housing cover

Desiccant package

Insert for SIM card

Additional cable terminals for 12 VDC out

Grounding bar

Power supply connection
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!
Ensure correct orientation of mounting rails. Top of 
con::cube has to be tilted backwards to prevent any water 
flowing	over	the	touch	screen	or	entering	the	housing	when	

device is opened.

Dimensions of con::cube in mm

3.4 Storage, Transport and Disposal

The	limiting	values	for	device	storage	and	transport,	which	are	described	in	the	section	technical	specifications,	
have to be observed at all times. The device shall not be exposed to strong impacts, mechanical loads or vibra-
tions. The device should be kept free of corrosive or organic solvent vapours, nuclear radiation as well as elec-
tromagnetic radiation.

Damage to the device caused by wrong storage will not be covered by warranty.

Transport should be done in a packaging that protects the device (original packaging or protective covering if 
possible).

This product is marked with the WEEE symbol to comply with the European Union’s Waste Electrical & 
Electronic Equipment (WEEE) Directive 2012/19/EC. The symbol indicates that this product should not 
be treated as household waste. It must be disposed and recycled as electronic waste. Please assist to 
keep our environment clean.

!
Take care that no sharp-edged or heavy objects are placed on the housing cover, which might scratch and 
/ or damage the touch screen. 

con::cube D-330, 01-2021 Release Copyright © s::can GmbH
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3.5 Scope of Delivery

Immediately upon receipt, please check the received consignment for completeness on the basis of the delivery 
note and check for any possible damage incurred during shipping. Please inform the delivering dispatcher and 
s::can immediately in case of any damages in transit.

The following parts should be included in the delivery:

 ■ s::can con::cube (part-no. D-330-xxx)
 ■ Pen for touch screen
 ■ Mounting rail (2 pieces) with 4 screws (M5x8)
 ■ s::can manual con::cube (part-no. S-453-M)

The following parts could be included in the delivery if ordered as an option:

 ■ Cable for power supply (part-no. C-31-xx)
 ■ Gateway to 3G (part-no. D-315-3GLX)
 ■ Internal antenna adapter cable and connector (part-no. D-315-ANTENNA-PLUG)
 ■ External antenna (part-no. D-315-ANTENNA-PRO)
 ■ Different	I/O	modules,	which	are	assambled	into	the	con::cube	already	(part-no.	D-315-OUT-MA,	D-

315-OUT-RELAY, D-315-PROFIBUS, D-315-OUT-SDI12, D-315-IN-MA, D-315-IN-RELAY)
 ■ s::can weather shield for con::cube (part-no. F-51)

In case of incompleteness please contact your s::can sales partner immediately!

3.6 Product Updates, Other

The	manufacturer	reserves	the	rights	to	implement,	without	prior	notice,	technical	developments	and	modifica-
tions in the light of continuous product care.
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4 Installation

4.1 Environment

!
The con::cube is designed according to environmental protection rating IP 65 and is resistant against envi-
ronment	effects.	Indoor	use	is	preferred.	In	case	of	outdoor	use	the	installation	in	a	cabinet	or	on	the	sepa-
rately available weather shield is highly recommended to protect the device (housing cover has to be se-

curely closed).

Enclosure	class	IP	65	protection	is	only	guaranteed	if	the	housing	cover	is	fixed	tightly	with	the	four	screws,	an	
operative  desiccant package is mounted inside the housing and the sealing of the housing cover is undamaged 
and placed correctly. In addition all cable glands  have to be sealed correctly in that way they are closed tightly 
with the appropriate cables or dummy caps. All connectors must be covered with corresponding caps when not in 
use. Any damage caused by intrusion of water will not be covered by the warranty.

The correct installation of measuring instruments is an important prerequisite for satisfactory operation. Therefore 
the following checklist for the installation can be used to ensure that all sources for potential operational problems 
can be ruled out to the greatest possible extent during the installation, allowing the s::can monitoring system to 
operate properly.

Installation site: 

 ■ Easy accessibility (mounting, sampling, functional check, demounting) 
 ■ Availability	of	sufficient	space	(probe	/	sensor,	installation	fitting,	controller	for	operation,	etc.)	
 ■ Adherence	to	limit	values	(see	technical	specifications	located	at	the	end	of	this	manual)	
 ■ Best possible weather and splash water proof set-up

Infrastructure (energy, data and compressed air): 

 ■ Power supply for controller for operation (operational reliability, voltage, power, peak free) 
 ■ Oil- and particle free compressed-air supply (optional for automatic probe / sensor cleaning) 
 ■ Shortest possible distances between system components (probe – controller – compressed-air supply – 

energy supply) 
 ■ Correct dimensioning, mounting and protection of all cables and lines (non-buckling, no risk of stumbling, 

no damage etc.)

con::cube D-330, 01-2021 Release Copyright © s::can GmbH
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4.2 Mounting

For mounting and electrical installation the following tools and materials are necessary: 

 ■ Hexagonal wrench key (size 5) to open housing cover
 ■ Torx	wrench	key	(size	TX	25)	for	fixing	screws	of	mounting	rails
 ■ 2 s::can mounting rails (included in delivery)
 ■ 4	screws	(M5)	and	4	washers	for	fixing	the	two	mounting	rails	onto	the	con::cube	(included	in	delivery)
 ■ 4 screws for fastening the con::cube on the wall (if required)
 ■ Weather shield (F-51, if required)
 ■ Power supply cable (C-31-xx, if required)
 ■ Stripping tool for power supply line
 ■ Cable end sleeves and crimper

The	con::cube	can	be	mounted	quickly	and	easily	onto	a	flat	wall	using	one	of	the	
following methodes:

 ■ With the two mounting rails [1] included in delivery. Fasten the two mounting 
rails onto the backside of the con::cube using the four screws [2] and the four 
spring washers [3] as shown on the right. 

 ■ With the four threaded holes on the backside of the con::cube to mount the 
device directly from the backside (M5 screws, not included in delivery). 

For the correct dimensioning and space required for mounting please refer to the 
figures	in	section	3.3	and	the	technical	specifications.
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5 Initial Startup

Once mounting and installation of the con::cube have been completed and checked (see section 4) the initial 
startup of the s::can monitoring system will require the following actions, in the order presented below: 

 ■ Connect the s::can spectrometer probes (see section 5.2). 
 ■ Connect the s::can ISE probes, i::scan and sensors (see section 5.3). 
 ■ Connect the cleaning devices to the proper terminal connections in the cable terminal compartment (see 

section 5.4).
 ■ Connect	of	optional	devices	used	for	the	s::can	nano::station	or	micro::station,	e.g.	flow	detector	F-

45-ALARM or pressure sensor F-500-P.
 ■ Establish main power supply to the con::cube (see section 5.5) and wait until the operation software 

moni::tool has started up (see section 5.6).
 ■ Please	note	all	information	in	the	moni::tool	manual	for	further	startup	and	configuration	of	the	monitoring	

system.

5.1 Plan of Terminal Connections

Once the housing cover has been opened (four hexagonal head screws removed) you have access to the cable 
terminal compartment of the con::cube.

!
Opening of the cable terminal compartment must be carried out by authorised persons only (see section 2) 
and after disconnecting the power supply! 

!
Be aware that cable clamps of relay contacts you have connected to the device might also have power 
supply (230 VAC), depending on how they have been interconnected!

The con::cube is equipped with spring terminals that enable quick and easy wiring. 

 ■ Insert a small screwdriver into the slot above the cable clamp you want to connect (see left picture below). 
 ■ Move the screwdriver upwards, which opens the cable clamp, and insert the wire (see middle picture 

below).
 ■ Move the screwdriver downwards and remove it. Now wire is locked in the cable clamp (see right picture 

below).

s::can recommends to use wires with isolated end sleeves for power supply and dater transfer.
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Plan of terminal connections for con::cube D-330-230

Plan of terminal connections for con::cube D-330-024

5.2 Connection of s::can Spectrometer Probe

An s::can spectrometer probe can be connected to the external connector for spectrometer probes, which is 
marked	with	no.4	in	the	figure	of	section	3.3.	If	an	extension	cable	is	used	the	total	length	of	the	probe‘s	cable	
should not be more than 40 m.

If necessary, a con::nect box (B-23-xxx) has to be used to connect a further spectrometer probe.
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5.3 Connection of s::can ISE Probes and Sensors

Alternative or additional to the spectrometer probe it is possible to connect ISE probes, i::scan and / or s::can sen-
sors	via	the	sys	plug	connectors	located	on	the	con::cube.	These	connectors	are	marked	with	no.5	in	the	figure	
of section 3.3. If an extension cable is used the total length of the probe’s cable should not be more than 40 m.

If necessary, the distribution box (B-41-HUB) has to be used to increase the number of plugs.

!
Before connecting the probes or sensors, ensure that the sensor plug and connector on the con::cube are 
dry and clean. Otherwise communication errors and / or device damage might occur. Connectors not in use 
should always be covered with the protective cap.

5.4 Connection of Cleaning Devices

For the automatic cleaning of the probe and sensors connected, the cleaning devices have to be wired to the 
con::cube	within	the	cable	terminal	compartment.	The	table	below	displays	the	different	possibilities	of	connection.

Cleaning Device Colour of wire Labelling Terminal no.
Cleaning valve via Valve 1 Blue M+ / Valve 1 6

Brown M- / Valve 1 5
Cleaning valve via Valve 2 Blue M+ / Valve 2 8

Brown M- / Valve 2 7
Autobrush via Valve 1 Purple   (yellow 1)) M+ / Valve 1 6

Black   (brown 1)) - / 12V Out 11 / black terminal
Red   (white 1)) + / 12V Out 12 / red terminal

Autobrush via Valve 2 Purple   (yellow 1)) M+ / Valve 2 8
Black   (brown 1)) - / 12V Out 11 / black terminal
Red   (white 1)) + / 12V Out 12 / red terminal

ruck::sack via Valve 1 Purple M+ / Valve 1 6
Black - / 12V Out 11 / black terminal
Red + / 12V Out 12 / red terminal

ruck::sack via Valve 2 Purple M+ / Valve 2 8
Black - / 12V Out 11 / black terminal
Red + / 12V Out 12 / red terminal

1) previous used cable version

Once the cleaning device has been electrically connected, the device needs to be parameterised within the 
moni::tool software (please refer to manual moni::tool).

con::cube D-330, 01-2021 Release Copyright © s::can GmbH

www.s-can.at16 / 48



5.5 Connection of Main Power Supply

! This type of work must be performed by authorised persons only (see section 2)! 

Depending on the device type, the con::cube has to be 
connected to the appropriate power supply. The con-
nection of power supply (AC or DC, respectively), must 
be done with an earthed conductor wire (PE - „protec-
tive earth“)! 

The power supply earth (PE) has to be done properly 
according to the corresponding norms / standards with 
a max. restistance between earth grounding of power 
supply	and	site‘s	earth	grounding	of	0.1	Ohm.	

Process medium (e.g. waste water) must be connected 
to the same earth ground with less than 0.5 Ohm.

The connection in the cable terminal compartment has to be performed as displayed on the table above. The 
ground wire (PE) has to be connected to the grounding bar of the con::cube, which is marked with no.16 in the 
figure	of	section	3.3.

!
A switch or circuit-breaker must be included in the power supply. It must be suitable located and easily re-
achable. It must be marked as a disconnecting device for the monitoring equipment.

5.6 Starting up of Operation Software

Once the con::cube is connected to the power supply (see section 5.5), it will show 
the s::can logo for a few seconds while starting up. During the startup of moni::tool 
a message as shown on the right hand side is visible. Please consider that the 
complete start up procedure will require appox. 1 - 2 
minutes.

When no probes and sensors have been installed yet 
(initial startup), only the main window and the menu 
tabs are visible on the display.

Please refer to the manual of the operation software 
moni::tool for all further tasks to complete the initialisa-
tion of your s::can monitoring system.

5.7 con::cube Sleep Mode

For	operation	with	low	power	consumption	a	specific	sleep	mode	can	be	configured	on	the	con::cube	via	moni::tool	
(Service \ Terminal \ con::cube \ Power Save). The sleep mode can be terminated at any time by touching the 
screen or by apply a voltage of 12 VDC to the WkUp terminals (9 and 10). 

!
When using the sleep mode in combination with a 3G/4G modem, the most actual moni::tool version V3.1.4 
has	to	be	used.	When	using	an	older	version,	a	modification	of	a	jumper	is	needed	(information	note	how	
to do this is available via s::can customer support).

 Connection of power supply for con::cube D-330-230
 No / [Labelling] Assignment
 55 / [P] or 56 / [P] Conductor or phase, 

resp.
 57 / [N] or 58 / [N] Neutral wire 

Connection of power supply for con::cube D-330-024
No / [Labelling] Assignment
55 / [V+] or 56 / [V+] + 24 VDC
57 / [V-] or 58 / [V-] - 24 VDC
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6 Operation of con::cube

The con::cube is equipped with the operating software moni::tool and uses multi touch technology and a Web-
Browser	as	grafical	user	interface.	This	means	that	moni::tool	can	be	operated	via	Web-Browser	either	directly	on	
the	touch	screen	of	the	con::cube	with	your	fingers	and	/	or	a	touch	pen	(see	section	6.1)	or	via	remote	connection	
using a PC, notebook, tablett, etc. (see section 6.2). Please note that only one user can operate the con::cube 
directly (i.e. can be logged on). 

The main frame of the moni::tool display contains the following items that are visible at all times. 

Tabs for navigating between the main views

Clicking on this item will open the login win-
dow or logout window

Name of the monitoring station

Current system date and time (clicking on this 
icon will display date / time of the last measu-
rement) 

Clicking on the s::can logo will callup informa-
tion on the installed software version and the 
controller

Scrollbar to scroll the display up and down

6.1 Direct Operation of con::cube

Normally this direct operation is performed by a person standing in front of the con::cube and using the touch 
screen. Alternatively moni::tool can also be operated with a USB mouse and / or a USB keyboard. These devices 
can	be	connected	to	the	USB-socket	(marked	with	no.7	in	the	figure	of	section	3.3)	of	the	con::cube.	A	USB-hub	
can be used to operate keyboard and mouse simultaniously.

Please keep in mind that a few service actions (e.g. touch calibration) can be used in direct operation only (see 
manual moni::tool).

6.2 Remote Operation of con::cube

For any kind of remote operation the con::cube needs to be connected to the internet, a VPN network, a local 
network or directly to a PC (see section 6.5).

1

2

3

4

5

6
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6.2.1 Remote Operation of con::cube via Web-Browser

The moni::tool software can be operated from any 
computer that has access to the con::cube. Simply en-
ter the IP address of the con::cube into the address bar 
of your Web-Browser.

Several users can view moni::tool simultaniously but 
only one user can be logged in.

User  =  Administrator
Password  =  admin1

6.2.2 Remote Operation of con::cube via Terminal Program (VNC-Viewer)

The terminal program VNC-Viewer can be used for direct operati-
on of the con::cube via remote connection. In this case keyboard, 
mouse and monitor of the computer running the VNC-Viewer can be 
used to operate the con::cube.

When using the VNC-Viewer a login window will pop up once the 
remote connection was successful. The password to be entered is 
„scan“ (case-sensitive).

If you operate the con::cube via VNC-Viewer, all actions can be 
seen on the touch screen of the con::cube also.

!
For operation of VNC-Viewer with Linux (moni::tool Version V3) the port 5900 has to be unlocked in the 
con::cube	firewall.
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6.3 con::cube Interfaces

The	figure	below	offers	an	overview	of	all	available	interfaces,	that	can	be	used	for	operation	of	the	con::cube.

6.4 con::cube Network Integration and Security

For normal operation, remote control, data transfer and other features it might be necessary to setup a con-
nectivity	of	the	con::cube.	Within	this	section	the	different	possibilities	are	explained	and	security	background	is	
mentioned also.

The con::cube is based on Microsoft Windows XP em-
bedded (XPe) operating system until moni::tool versi-
ons V2.5. From Version 3.0 on it is based on a Linux 
operating system (Debian).

While the XPe platform is well-proven and stable it al-
ready has reached the end of its mainstream support. 
Microsoft will still supply security updates within a cer-
tain	period	but	won‘t	 fix	non-critical	 issues.	Linux	will	
support further security updates.

Nonetheless,	the	con::cube	is	a	complex	device	offering	services	over	the	network.	Software	security	therefore	is	
an issue which needs to be considered to safely operate the con::cube.
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On the con::cube the TCP / IP interface can be used via LAN, WLAN or 3G Modem (optional). All these features 
can	be	configured	within	the	Service / Terminal / Network menu (see manual moni::tool).

The table below contains all types of possible connectivity setups. Regarding the individual connection types ple-
ase refer to the subsections afterwards.

con::cube Type of data transfer Connection type Customer infrastructure Security
acts as client (i.e. 
con:: cube estab-
lishs the connection, 
performs a task and 
shuts down the con-
nection)

 ■ FTP data transfer
 ■ SSH data transfer
 ■ NTP-client (for sys-

tem time synchroni-
zation)

all connection 
types

FTP server
SSH server

acts as server
(i.e. con::cube waits 
for a client to connect 
and responds to its 
request)

 ■ Modbus TCP
 ■ TML
 ■ VNC remote control
 ■ FTP remote control

LAN or WLAN trusted network

3G private IP internet

3G private IP VPN server

3G public IP

open WLAN 
without 
WEP

!
Because	of	the	number	of	services	offered,	the	con::cube	MUST	NOT	be	operated	in	environments	where	
those services can be reached public. i.e. the con::cube MUST NOT be reachable from the internet. The 
most	common	configurations	that	are	NOT	safe	are	a	3G	connection	with	a	public	IP	address	and	a	WLAN	

connection to a public, non-encrypted network.

!
It	is	always	safe	to	operate	the	con::cube	in	a	private	network,	i.e.	in	a	LAN	unless	the	firewall	is	configured	
to forward external requests to the con::cube (port-forwarding).
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6.5 con::cube Connection Types

If one or several con::cube shall be integrated into one network, each device needs it’s own IP address and also 
it’s own computer name. By default the DHCP service is activated on the con::cube, therefore an IP address for 
the con::cube will be allocated automatically from the DHCP server of the network to which the con::cube is con-
nected. The actual IP address of the con::cube will be displayed when pushing on the s::can logo on the lower 
right hand side of the moni::tool display.

If	needed	the	DHCP	service	can	be	deactivated	and	the	con::cube	can	be	set	to	a	fixed	IP	address.	This	might	
be necessary if a direct connection from the con::cube to your notebook shall be established. In this case perform 
the following steps:

 ■ Disable the Use DHCP checkbox to deactivate the DHCP Server 
option.

 ■ Ensure your PC is equipped with a properly installed network 
card and you have the user rights required to change network 
settings.

 ■ Configure	the	IP	address	of	your	PC	in	the	Network environment 
also	to	a	fixed	one,	using	the	same	settings	as	for	the	con::cube	
except the last number of the IP address. The example below 
shows	a	possible	configuration: 
  IP address of the con::cube: 192.168.10.12 
  IP address of the PC:  192.168.10.2 
  Subnet mask for both devices: 255.255.255.0

 ■ Connect your network cable (RJ45) to the con::cube and to the 
PC when working via LAN (see section 6.5.1). 

 ■ Alternatively activate the WLAN on your notebook and on the 
con::cube (see section 6.5.2).

 ■ Search for the con::cube in the Network environment of the PC. 
You can either use the IP address or the computer name of the con::cube for searching. The computer 
name	ex	factory	can	be	found	on	the	included	acceptance	certificate.

 ■ In case a logon is needed use: 
  User:  scan 
  Password: scan (case sensitive)  

6.5.1 Connectivity via Network Cable (RJ45)

Connect the con::cube into the local area network 
(LAN) by plugging a network cable of the LAN into the 
ethernet socket of the con::cube (RJ45 - marked with 
no.6	in	the	figure	in	section	3.3).	

If	needed,	it	can	be	configured	via	the	moni::tool	menu	
item Service / Terminal / Network Settings / LAN Ad-
apter. 

To ensure proper operation also with older types of PC 
/ notebook, s::can recommends to use a cross-linked 
RJ45 cable for connection.
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6.5.2 Connectivity via WLAN

The con::cube is equipped with an internal WLAN mo-
dem. The antenna is included in the housing cover. 
When you enable the WLAN modem via the moni::tool 
menu Service / Terminal / Network Settings / WLAN all 
available connections are displayed.

6.5.3 Connectivity via 3G Modem

Optionally the con::cube can be equipped with an internal 3G modem. The antenna for this modem is already 
integrated  in the housing cover. In addition an external antenna can be mounted (see section 11.1.3). As long as 
no SIM card is installed the modem status is No SIM inserted.

The	configuration	of	the	internal	modem	is	performed	by	the	following	steps:

 ■ Power	off	the	con::cube,	open	the	housing	cover	
and install a SIM card into the holding signed 
with	no.14	in	the	figure	of	section	3.3	.	This	SIM	
should be suited for data transfer and needs to 
support GPRS / 3G.

 ■ Power on the con::cube. The modem status will 
be Ok (SIM Status) and SMS only (Status).

 ■ Configure	a	new	modem	profile	(e.g.	by	editing	
the existing Default	profile)	via	Service / Terminal 
/ Network Settings / Modem. 

 ■ Select Default and push icon Edit.
 ■ Enter a Profile name and the PIN of the SIM 

card.
 ■ Enter the Apn and the Authentication of your 

provider. 
 ■ To avoid any problems select Allow roaming 

always.
 ■ Push the save button to save your modem pro-
file.

 ■ Now the con::cube tries to connect to the net-
work.

 ■ After successful connection a user message 
asks you to reboot the con::cube. Push the 
button Remind me later	to	finish	your	modem	
configuration.

 ■ Push the Connect symbol (blue triangle) to acti-
vate	your	modem	profile.

 ■ Once the con::cube is connected successfully 
the connection symbol is displayed in the left top 
corner. In addition you see the sinal strength and 
the name of your provider.

 ■ Reboot your con::cube to make all changes permanent.
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6.5.4 Connectivity via VPN

The	con::cube	can	be	connected	to	a	VPN	server.	s::can	offers	the	possibility	to	connect	your	con::cube	to	the	
s::can VPN server (item-no. S-VPN-HOSTING). Please ask your local s::can Sales Partner for further details. 

The	configuration	of	a	VPN	profile	on	the	con::cube	is	performed	by	the	following	steps:

 ■ Select menu Service / Terminal / Network Set-
tings / VPN	to	open	the	configuration	screen.

 ■ In	case	any	VPN	profile	exists	already,	select	this	
profile	and	delete	it	by	pushing	the	trash	icon.

 ■ Push the button Add new Profile.
 ■ Within the next window select the VPN Type, 

which is always OpenVPN Custom.
 ■ Push the button Save.
 ■ Within the next window enter a Profile name.
 ■ Select	the	file	containing	the	Private key pass-

word (e.g. password.txt).
 ■ Select	the	file	containing	the	OpenVPN configu-

ration (e.g. client.ovpn).
 ■ Push the button Save.
 ■ Now	the	new	profile	should	be	listed	in	the	table.	

Push the button Enable	to	activate	the	profile.
 ■ Once the con::cube is connected to the VPN the 
display	will	look	like	the	figure	on	the	right.

 ■ The static IP address of the VPN connection will 
be  displayed after pushing the s::can logo in the 
lower right corner. 

!
A	specific	note	can	be	downloaded	from	the	s::can	Customer	Portal,	explaining	how	a	VPN	connection	can	
be setup on a mobile phone or tablett. 
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7 Data Management

7.1 Data Storage

The	moni::tool	software	uses	an	SQL	database	for	storage	of	all	measurement	results,	configuration	data	and	
information.	The	size	of	 the	database	depends	on	the	storage	capacity	of	 the	flash	disk	 in	the	con::cube	(see	
technical	specifications).

Performing a database dump provides the possibility to save or archive all data stored in the database. Please 
refer to manual moni::tool for further details.

7.2 Data Transfer

The con::cube with moni::tool provides several possibilities to transfer measurement results and other data and 
information to external devices.  

Transfer of measurement results:

 ■ via analog power outputs (optional D-315-OUT-MA)
 ■ via digital relay interfaces (optional D-315-OUT-RELAY)
 ■ via Modbus TCP/IP interface (Ethernet RJ45, 
see	figure	on	the	right	and	manual	moni::tool)

 ■ via	Modbus	RTU	interface	(COM-5,	see	figure	
on the right and manual moni::tool). When using 
Modbus RTU, the COM-5 port cannot be used 
as sensor interface.

 ■ via	Profibus	DP	interface	(optional	D-315-OUT-
PROFIBUS,	see	figure	on	the	right	and	
moni::tool manual)

 ■ via SDI12 interface (optional D-315-OUT-SDI12, 
see	figure	on	the	right	and	moni::tool	manual)

 ■ via TML stream (see manual moni::tool menu item Service / Outputs / TML)

Transfer	of	measurement	result	files:

 ■ automatical via FTP (see manual moni::tool Service / Outputs / File Output / FTP Transfer)
 ■ automatical via SSH (see manual moni::tool Service / Outputs / File Output / SSH Transfer)
 ■ manual to a USB-stick or a connected computer

For	more	detailed	information	about	data	transfer	(e.g.	configuration)	please	refer	to	the	moni::tool	manual.	

7.3 Data Types

All s::can interfaces use a common representation of data types. Each accessible data item can be allocated to 
one of the types shown in the table below. The type of a given item can always be found by checking the Modbus 
mapping.	In	addition	the	name	of	the	data	item	are	prefixed	by	one	or	two	letters	to	indicate	the	data	type.	Data	
types which are non standard need special attention and are marked specially. Data from Modbus mapping are 
directly	mapped	to	the	according	Profibus	address	space.
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Type Description Size (Bytes) Prefix Note
char[x] string x ab ASCII
bitmask bitmask of 16 bits 2 bm
int16 signed 16 bit integer 2 i NaN = INT 16_MAX
unit16 unsigned 16 bit integer 2 ui NaN = UNIT 16_MAX
float IEEE-754	floating	pints 4 f NaN = 0xFFFF FFFF
enum enum type 2 e
timestamp 
TAI64N

timestamp format 6 ts see http://cr.yp.to/proto/
tai64.txt

! For all data types the Big-Endian encoding is used.

 ■ Characters are represented in ASCII. A single character (for example „a“) with ASCII code 0x61 has the 
following mapping:

M o d b u s   r e g i s t e r
Register address b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
0xXXXX 0x61=´a‘ 0x00

 ■ Character	strings	are	represented	in	ASCII	and	have	a	fixed	size.	If	not	all	bytes	are	needed	the	string	
must	be	filled	with	trailing	spaces.	A	three	character	string	(for	example	“abc”)	of	size	4	has	the	following	
mapping:

M o d b u s   r e g i s t e r
Register address b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
0xXXXX 0x61=´a‘ 0x62=´b‘
0xXXXX + 1 0x63=´c‘ 0x20=´ ´

 ■ The bitmask is used to represent up to 16 logical states. Unused states are zero by convention. A logical 
state with bits a15 to a0 has the following mapping:

M o d b u s   r e g i s t e r
Register address b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
0xXXXX a15 a14 a13 a12 a11 a10 a9 a8 a7 a6 a5 a4 a3 a2 a1 a0

For example bitmask with a15:0 = (1100 1010 0011 0110) has the mapping
M o d b u s   r e g i s t e r

Register address b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
0xXXXX 1 1 0 0 1 0 1 0 0 0 1 1 0 1 1 0

 ■ An signed 16bit integer = ±0xXXYY (int16) has the following mapping:

M o d b u s   r e g i s t e r
Register address b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
0xXXXX 0xXX 0xYY

For example -17289 = 0xBC77 has the mapping
M o d b u s   r e g i s t e r

Register address b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
0xXXXX 0xBC 0x77
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 ■ An unsigned 16bit integer = 0xXXYY (unit16) has the following mapping:

M o d b u s   r e g i s t e r
Register address b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
0xXXXX 0xXX 0xYY

For example 45311 = 0xB0FF has the mapping
M o d b u s   r e g i s t e r

Register address b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
0xXXXX 0xB0 0xFF

 ■ Floats are represented in IEEE-754 format with 32bit standard precision and have the following mapping:

M o d b u s   r e g i s t e r
Register address b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
0xXXXX s e7 e6 e5 e4 e3 e2 e1 e0 f22 f21 f20 f19 f18 f17 f16
0xXXXX + 1 f15 f14 f13 f12 f11 f10 f9 f8 f7 f6 f5 f4 f3 f2 f1 f0

 ■ Timestamps are presented in TAI64n format, which is an unsigned integer counting the seconds 
from 1.1.1970 using the big-endian format. 1.1.1970 = 0x4000 0000 0000 0000 + 0x0000 0000, e.g. 
400000004d9b3395 = 2011-04-05 15:21:47 (for further details please refer to www.tai64.com).

7.4 Data Transfer via Modbus Interface

The con::cube is equipped with a Modbus interface which support the standardized Modbus protocol via RTU or 
TCP / IP. This interface enables the integration of the con::cube into other networks and supports the following 
features:

 ■ Reading	of	device	description	(see	table	-	Mapping	of	Device	specific	Input	Register	or	Device	specific	
Holding Register)

 ■ Reading	of	parameter	results	(see	table	-	Mapping	of	Parameter	specific	Input	Register	or	Parameter	spe-
cific	Holding	Register)

 ■ Reading of parameter status information (see table - Mapping of Parameter Status)
 ■ Reading of system status information (see table - Mapping of System Status)

Access to this information is possible by reading input registers and / or by reading holding registers. The type and 
the location of the registers is described in the following sections.

The	con::cube	Modbus	is	specified	according	the	Modbus-IDA	Application	Protocol	V1.1a	and	supports	the	fol-
lowing function codes:

Function Function code Description (used for)
Read Input Register 0x04 Parameter readings

Parameter status
Device status

Read Holding Register 0x03 Device	and	parameter	configuration	settings,	
Mirrored input registers (for support of limited Modbus 
master devices) 
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M a p p i n g   o f   D e v i c e   s p e c i f i c   I n p u t   R e g i s t e r
Input regis-
ter, 16bit, RO

Tag name Address Type Length R/W Description Address

device
description

uiVersion 0x0000 unit16 1 R Version of Modbus mapping 
protocol. For all changes in 
public registers: 0xAABB
AA ... Major version
BB ... Minor version (compa-
tible) 

0

eVendor 0x0001 enum 1 R Vendor code 1
eModel 0x0002 enum 1 R Device model 2
abModel 0x0003 char[20] 10 R Description of device model, 

filled	with	spaces
3

abSerialNum-
ber

0x000D char[8] 4 R Serial number, 
filled	with	spaces

13

abSWRelease 0x0013 char[4] 2 R Software release: 0xAABB
AA ... Major version
BB ... Minor version

19

device status 
public

tSampleTime 0x0068 time-
stamp

6 R Time when the parameter 
results have been updated. 
Timestamp of logged status 
and results

104

bmDeviceSta-
tus

0x0078 bitmask 1 R Device status 120

M a p p i n g   o f   P a r a m e t e r   s p e c i f i c   I n p u t   R e g i s t e r
Input register, 16bit,
RO

Tag name Address Type Length R/W Description Address

parameter 1 result bmP1Status 0x0080 bitmask 1 R Para.1 status 1) 128
xP1Value 0x0082 float 2 R Para.1 result 130

parameter 2 result bmP2Status 0x0088 bitmask 1 R Para.2 status 1) 136
xP2Value 0x008A float 2 R Para.2 result 138

parameter 3 result bmP3Status 0x0090 bitmask 1 R Para.3 status 1) 144
xP3Value 0x0092 float 2 R Para.3 result 146

parameter 4 result bmP4Status 0x0098 bitmask 1 R Para.4 status 1) 152
xP4Value 0x009A float 2 R Para.4 result 154

parameter 5 result bmP5Status 0x00A0 bitmask 1 R Para.5 status 1) 160
xP5Value 0x00A2 float 2 R Para.5 result 162

parameter 6 result bmP6Status 0x00A8 bitmask 1 R Para.6 status 1) 168
xP6Value 0x00AA float 2 R Para.6 result 170

parameter 7 result bmP7Status 0x00B0 bitmask 1 R Para.7 status 1) 176
xP7Value 0x00B2 float 2 R Para.7 result 178

parameter 8 result bmP8Status 0x00B8 bitmask 1 R Para.8 status 1) 184
xP8Value 0x00BA float 2 R Para.8 result 186

parameter 9 result bmP9Status 0x00C0 bitmask 1 R Para.9 status 1) 192
xP9Value 0x00C2 float 2 R Para.9 result 194

1) Please refer to table Mapping of Parameter Status
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M a p p i n g   o f   P a r a m e t e r   s p e c i f i c   I n p u t   R e g i s t e r
Input register, 16bit,
RO

Tag name Address Type Length R/W Description Address

parameter 10 result bmP10Status 0x00C8 bitmask 1 R Para.10 status 1) 200
xP10Value 0x00CA float 2 R Para.10 result 202

parameter 11 result bmP11Status 0x00D0 bitmask 1 R Para.11 status 1) 208
xP11Value 0x00D2 float 2 R Para.11 result 210

parameter 12 result bmP12Status 0x00D8 bitmask 1 R Para.12 status 1) 216
xP12Value 0x00DA float 2 R Para.12 result 218

parameter 13 result bmP13Status 0x00E0 bitmask 1 R Para.13 status 1) 224
xP13Value 0x00E2 float 2 R Para.13 result 226

parameter 14 result bmP14Status 0x00E8 bitmask 1 R Para.14 status 1) 232
xP14Value 0x00EA float 2 R Para.14 result 234

parameter 15 result bmP15Status 0x00F0 bitmask 1 R Para.15 status 1) 240
xP15Value 0x00F2 float 2 R Para.15 result 242

parameter 16 result bmP16Status 0x00F8 bitmask 1 R Para.16 status 1) 248
xP16Value 0x00FA float 2 R Para.16 result 250

parameter 17 result bmP17Status 0x0100 bitmask 1 R Para.17 status 1) 256
xP17Value 0x0102 float 2 R Para.17 result 258

parameter 18 result bmP18Status 0x0108 bitmask 1 R Para.18 status 1) 264
xP18Value 0x010A float 2 R Para.18 result 266

parameter 19 result bmP19Status 0x0110 bitmask 1 R Para.19 status 1) 272
xP19Value 0x0112 float 2 R Para.19 result 274

parameter 20 result bmP20Status 0x0118 bitmask 1 R Para.20 status 1) 280
xP20Value 0x011A float 2 R Para.20 result 282

parameter 21 result bmP21Status 0x0120 bitmask 1 R Para.21 status 1) 288
xP21Value 0x0122 float 2 R Para.21 result 290

parameter 22 result bmP22Status 0x0128 bitmask 1 R Para.22 status 1) 296
xP22Value 0x012A float 2 R Para.22 result 298

parameter 23 result bmP23Status 0x0130 bitmask 1 R Para.23 status 1) 304
xP23Value 0x0132 float 2 R Para.23 result 306

parameter 24 result bmP24Status 0x0138 bitmask 1 R Para.24 status 1) 312
xP24Value 0x013A float 2 R Para.24 result 314

parameter 25 result bmP25Status 0x0140 bitmask 1 R Para.25 status 1) 320
xP25Value 0x0142 float 2 R Para.25 result 322

parameter 26 result bmP26Status 0x0148 bitmask 1 R Para.26 status 1) 328
xP26Value 0x014A float 2 R Para.26 result 330

parameter 27 result bmP27Status 0x0150 bitmask 1 R Para.27 status 1) 336
xP27Value 0x0152 float 2 R Para.27 result 338

parameter 28 result bmP28Status 0x0158 bitmask 1 R Para.28 status 1) 344
xP28Value 0x015A float 2 R Para.28 result 346

parameter 29 result bmP29Status 0x0160 bitmask 1 R Para.29 status 1) 352
xP29Value 0x0162 float 2 R Para.29result 354

parameter 30 result bmP30Status 0x0168 bitmask 1 R Para.30 status 1) 360
xP30Value 0x016A float 2 R Para.30 result 362

1) Please refer to table Mapping of Parameter Status
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M a p p i n g   o f   P a r a m e t e r   s p e c i f i c   I n p u t   R e g i s t e r
Input register, 16bit,
RO

Tag name Address Type Length R/W Description Address

parameter 31 result bmP31Status 0x0170 bitmask 1 R Para.31 status 1) 368
xP31Value 0x0172 float 2 R Para.131 result 370

parameter 32 result bmP32Status 0x0178 bitmask 1 R Para.32 status 1) 376
xP32Value 0x017A float 2 R Para.32 result 378

1) Please refer to table Mapping of Parameter Status

M a p p i n g   o f   D e v i c e   s p e c i f i c   H o l d i n g   R e g i s t e r
Holding register,
16bit, RO

Tag name Address Type Length R/W Description Address

device descrip-
tion

uiVersion 0x0FA0 unit16 1 R Version of Modbus mapping 
protocol. For all changes in 
public registers: 0xAABB
AA ... Major version
BB ... Minor version (compa-
tible) 

4000

eVendor 0x0FA1 enum 1 R Vendor code 4001
eModel 0x0FA2 enum 1 R Device model 4002
abModel 0x0FA3 char[20] 10 R Description of device model, 

filled	with	spaces
4003

abSerialNum-
ber

0x0FAD char[8] 4 R Serial number, 
filled	with	spaces

4013

abSWRelease 0x0FB3 char[4] 2 R Software release: 0xAABB
AA ... Major version
BB ... Minor version

4019

device status 
public

tSampleTime 0x0068 time-
stamp

6 R Time when the parameter 
results have been updated. 
Timestamp of logged status 
and results

4104

bmDeviceSta-
tus

0x0078 bitmask 1 R Device status 4120

M a p p i n g   o f   P a r a m e t e r   s p e c i f i c   H o l d i n g   R e g i s t e r
Holding register, 
16bit, RW

Tag name Address Type Length R/W Description Address

parameter 1 result bmP1Status 0x1020 bitmask 1 R Para.1 status 1) 4128
xP1Value 0x1022 float 2 R Para.1 result 4130

parameter 2 result bmP2Status 0x1028 bitmask 1 R Para.2 status 1) 4136
xP2Value 0x102A float 2 R Para.2 result 4138

parameter 3 result bmP3Status 0x1030 bitmask 1 R Para.3 status 1) 4144
xP3Value 0x1032 float 2 R Para.3 result 4146

......
parameter 32 result bmP32Status 0x1118 bitmask 1 R Para.32 status 1) 4376

xP32Value 0x111A float 2 R Para.32 result 4378
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The representation of the system / device / parameter status and denotation of the single bits (b0 ... b15) is shown 
in the tables below. Bits that are not represented in the tables are not supported or reserved. 

Each bit reperesents a condition (1=error, 0=o.k.)

M a p p i n g   o f   P a r a m e t e r   S t a t u s   ( b m P x S t a t u s )
Bit Display (xPxValue) Status Description
b0 NaN or value General parameter 

error
 ■ At least one internal parameter check failed
 ■ For details check all other status bits
 ■ Unknown failure if all other status bits are ok 

b11 value Maintenance ne-
cessary

 ■ vali::tool recommends check of system integrity 
(functional check)

 ■ If	system	integrity	is	ok,	vali::tool	configuration	
needs to be adapted.

b13 value Parameter alarm  ■ ana::tool / alarm parameter reports parameter-
alarm

b14 value Parameter warning  ■ ana::tool / alarm parameter reports parameter-
warning

M a p p i n g   o f   S y s t e m   S t a t u s   ( b m D e v i c e S t a t u s )
Bit Display (xPxValue) Status Description
b0 NaN General device 

error
 ■ Communication to connected devices failed
 ■ Probe or sensor misuse
 ■ Probe or sensor malfunction or failure 

7.5	 Data	Transfer	via	Profibus	DP	Interface

The	Profibus	DP	output	module	(D-315-OUT-PROFIBUS)	provides	a	Profibus	DP	compatible	fieldbus	interface	
(according	to	IEC	61158)	for	the	integration	of	the	con::cube	into	Profibus	DP	networks.	Profibus	DP	supports	up	
to 244 Bytes of output data. This enables the transfer of readings and status information for up to eight parameters 
as well as the system status. The location and type of the values are shown in the table below.

Profibus	Position Data Type Name Description
0x02 – 0x03 Bitmask bmDeviceStatus System status of con::cube
0x04 – 0x05 Bitmask bmP1Status Status of parameter 1
0x06 – 0x09 Float xP1Value Reading of parameter 1
0x0A – 0x0B Bitmask bmP2Status Status of parameter 2
0x0C – 0x0F Float xP2Value Reading of parameter 2
0x10 – 0x11 Bitmask bmP3Status Status of parameter 3
0x12 – 0x15 Float xP3Value Reading of parameter 3
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Profibus	Position Data Type Name Description
0x16 – 0x17 Bitmask bmP4Status Status of parameter 4
0x18 – 0x1B Float xP4Value Reading of parameter 4
0x1C – 0x1D Bitmask bmP5Status Status of parameter 5
0x1E – 0x21 Float xP5Value Reading of parameter 5
0x22 – 0x23 Bitmask bmP6Status Status of parameter 6
0x24 – 0x27 Float xP6Value Reading of parameter 6
0x28 – 0x29 Bitmask bmP7Status Status of parameter 7
0x2A – 0x2D Float xP7Value Reading of parameter 7
0x2E – 0x2F Bitmask bmP8Status Status of parameter 8
0x30 – 0x33 Float xP8Value Reading of parameter 8
0x34 – 0x40 TAI64n tSampleTime Time of last measurement

7.6 Data Transfer via SDI12 Interface

The	SDI12	module	(D-315-OUT-SDI12)	provides	a	SDI12	compatible	fieldbus	interface	for	the	integration	of	the	
con::cube into SDI12 networks. The module enables the transfer of readings and status information for up to eight 
parameters as well as the system status. The location and type of the values are shown in the table in section 7.5.

Parameter readings can be queried via a SDI12-Master connected to the con::cube using a simple terminal pro-
gramm (e.g.  Docklight). For reading of measurement results the following commands are needed (ASCII-code):

Action Command Description
Send 0M!<CR><LF> Start measurement parameter 1
Answer 00001<CR><LF>
Send 0D!<CR><LF> Query of measurement result
Answer Measurement result of parameter 1
Send 0M1!<CR><LF> Start measurement parameter 2
Answer 00001<CR><LF>
Send 0D!<CR><LF> Query of measurement result
Answer Measurement result of parameter 2
...
Send 0M7!<CR><LF> Start measurement parameter 8
Answer 00001<CR><LF>
Send 0D!<CR><LF> Query of measurement result
Answer Measurement result of parameter 8

<CR> ..... Carriage Return
<LF> ..... Line feed
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8 Functional Check

A functional check might be required for one of the following reasons:

 ■ Initial startup
 ■ Routine functional check
 ■ Suspicion of monitoring system malfunction
 ■ Modification	of	monitoring	system	(e.g.	integration	of	additional	sensor	or	device)
 ■ Change of measuring location

Depending on the application (water composition), the probes and sensors connected and the environmental 
conditions a regular functional check (weekly to monthly) is recommended. The following sections provide an 
overview of all the actions that have to be performed to check the monitoring system quickly (see section 8.1). To 
check the plausibility of the displayed and collected readings and the integrity of a single probe or sensor, please 
refer to the according manuals of the connected probes and sensors.

8.1 Check System / Monitoring Station

What to check How to check What to do, if check failed
Power supply LED is on or blinking Check power supply 

Dis- and reconnect power supply 
System running 
(up-to-date)

Click on system clock at the bottom 
of the moni::tool screen and check if 
current time and time of last measure-
ment is current.

Check time and measurement set-
tings. Please remind that polling of 
readings needs several seconds.

Automatic measurement 
active

Readings are actualized?
Service mode not active?

Check measuring settings
Leave Service mode

System status LED is blue? 
Status	icon	is	not	flashing?
Alarm	icon	is	not	flashing?

Click	on	flashing	icon	and	see	dis-
played information. See moni::tool 
manual for further details.

System stability Check Status > Terminal > Logbook 
entries since last functional check.

See help text and moni::tool manual 
for further details.

Installation Housing, touch screen, cable connec-
tions and plugs are undamaged and 
tight?

Repair or replace damaged parts, that 
might	influence	the	IP	65	protection	
(see section 4.1)

Function of automatic 
cleaning

Wait for next cleaning cycle or activa-
te cleaning manually. 
Watch for air bubbles or listen if brush 
is rotating.

Check	configuration,	electrical	con-
nection, air tubes and cleaning device 
itself.

Efficiency	of	automatic	
cleaning

Perform functional check of the 
probes and sensors connected to the 
automatic cleaning.

Improve automatic cleaning settings 
Replace cleaning brush

Datatransfer Compare the readings displayed on 
the s::can terminal for operation with 
those readings received by the used 
SCADA system.

Check data transfer settings. 
Use test function to check data trans-
fer.
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9 Maintenance

9.1 Cleaning

The device housing is made of aluminium alloy. Only use a wet cloth tissue and drinking water and / or mild de-
tergents (e.g. dish washing soap) for cleaning.

9.2 Desiccant Package

To avoid malfunctions due to condensing humidity, 
one	desiccant	package	[1]	is	fixed	on	the	cover	of	the	
con::cube (see picture on the right hand side). When 
the package has reached the maximum humidity ab-
sorption capacity (the blue-coloured label will turn pink 
in that case), it has to be exchanged. Before closing the 
con::cube, every time check the desiccant package. 

!
The desiccant package is not intended for the 
continuous absorption of humidity but only for 
the reduction of humidity below the dew point in 

a completely closed case. For this reason, properly 
closed housing cover and tightly screwed cable bus-
hings are a prerequisite for correct functioning. In case 
of damage to the cord gasket in the housing cover it 
has to be repaired.

Used desiccant packages can be regenerated using normal drying processes (e.g. drying chamber at max 60°C 
or nitrogen). In this context, care must be taken that the cartridges cool down and are stored in an absolutely dry 
environment after the drying process.

Desiccant Packages are also available as spare parts (see section 11.3.1)

9.3 Housing

To ensure IP 65 grade protection, gaskets and case edges have to be checked for cleanliness, possible damage 
and dirt or foreign bodies before closing the housing cover every time. In case of damage to the cord gasket [2] 
in the housing cover it has to be repaired! Please ensure that the wires for the display [3] and the earth grounding 
[4] are positioned correctly (see picture above).

The	cover	must	be	tightly	screwed	(tightening	torque	2.5	Nm)	and	the	cable	glands	filled	with	cable	or	fitting	plugs,	
must also be tight (tightening torque 2.5 Nm for 16 mm and 5 Nm for 20 mm). All sockets not in use (USB, MIL, 
etc.) must be covered with corresponding caps. Damage caused by intrusion of water will not be covered by the 
warranty.
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9.4 Calibration Touch Screen

Every touch screen requires calibration so that each point on the touch surface is assigned to the corresponding 
spot on the display as accurately as possible.

Calibration has to be repeated if necessary because the touch screen properties may change due to environmen-
tal	impacts,	in	particular	repeated	temperature	fluctuations	and	ageing.

The touch screen calibration programme can be started up directly in moni::tool. For a description of the functio-
nality, please refer to the manual moni::tool.

In case the con::cube can no longer be operated via its touch screen, the calibration procedure can be started via 
web browser, via VNC-Viewer or via mouse / keyboard connected to USB and the calibration can be carried out 
on the touch screen of the con::cube.

con::cube D-330, 01-2021 Release

www.s-can.at

Copyright © s::can GmbH

35 / 48



10 Troubleshooting

All information and notes regarding typical error pattern as well as error and status messages can be found in the 
manual of the operating software moni::tool.

10.1 Device Settings

The most important con::cube settings will be displayed 
when clicking on the s::can logo in the lower right hand 
side	of	the	screen	(see	figure	on	the	right).

10.2 Software Update

Please contact your s::can sales partner in case a 
software update is needed. In case the con::cube is 
connected to the internet there is a possibility for live 
update.

10.3 Return Consignment (RMA - Return Material Authorization)

Return consignments of the s::can monitoring system, or parts of the system, shall be done in a packaging that 
protects the device (original packaging or protective covering if possible). Before returning a consignment, you 
have to contact your s::can sales partner or s::can customer support (support@s-can.at). A RMA number will be 
assigned for each device, independent if the reason of the return consignment is service, repair or demo equip-
ment. 

RMA numbers can be requested from the s::can Customer Portal available on the s::can webpage directly. Return 
consignments without an RMA number will not be accepted. The customer always has to bear the costs for return 
consignment.
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11 Accessories

11.1 Installation

11.1.1 Weather Shield

For protection of the con::cube in case of outdoor installation and for easy mounting 
on	walls	or	railings	a	specific	housing	is	available.

Name Specification Remark
Part-no. F-51
Housing material stainless steel (1.4301)
Dimensions 363 / 553 / 170 mm W / H / D
Weight 5 kg
Mounting bracket 2 x M8 U-bolt with screw 

nut and spring washer 
4	x	M5	flange	nut	

included in delivery for 
mounting onto rails
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11.1.2 Power Supply Cord

For connection of the device to the power supply, a power supply cable is available.

Name Specification Remark
Part-no. C-31-EU or C-31-US
Cable length 2 m
Weight approx. 300 g
Material PU jacket
Process connection CEE-7 shockproof plug

NEMA 5-15 plug
C-31-EU
C-31-US

Environment rating (IP) IP 44
IP 55

C-31-EU
C-31-US

11.1.3 External Antenna and Connector

For a con::cube equipped with internal 3G modem (D-315-3G) an external antenna 
is available. To connect this antenna to the con::cube a seperate plug will be moun-
ted. 

Name Specification Remark
Part-no. D-315-ANTENNA-PRO

D-315-ANTENNA-PLUG
Antenna
Plug

Cable length 5 m + 10 m extension 
cable

Cable type MWC 6/50
Weight approx. 0.6 kg Antenna
Dimension 35 x 756 mm

1060 mm
Diameter / length
Length	with	fixation

Frequency range 800 / 900 / 1800 / 1900 / 
2100 MHz

Omni-Directional

Radiation H-360, V-30
Polarization Vertical
Gain 7 dB
VSWR < 2.0 : 1
Impedance 50 Ohm
Environment rating (IP) IP 67
Operating temperature -20 to 60 °C 

(-4 to 140 °F)
Housing material Aluminium
Material other Fiber glass
Mounting fixation	included	in	deli-

very
see instruction below

!
Install antenna in area protected from lightning strikes! Antenna must be ins-
talled away from power lines in a distance equal to at least twice the com-
bined length of the mast and antenna. Avoid to install antenna under large, 

overhanging tree branches.
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The mounting of the antenna is performed by the following steps:

 ■ Fix carrier brackets on mounting console with bolts.
 ■ Fix	mounting	console	(antenna	fixing	hole	should	be	on	the	top)	to	the	desired	

place with round brackets. 
 ■ Antenna must be positioned vertically.
 ■ Guide the cable through the mounting console.
 ■ Remove the protective cap from the antenna plug and connect the cable to 

the antenna.
 ■ For	fixing	the	connector	do	not	rotate	the	cable	but	only	use	the	thread.	Pro-
per	fixing	for	a	connector	is	“finger	tight”	plus	a	quarter	turn.

 ■ Fix	antenna	“finger	tight”	with	washer	and	bolt.
 ■ Connect the cable to the con::cube.

!
For all outside installations the lightning protector has to be used. The protec-
tor must be attached to a grounded surface. It is a single-use device which 
means  you should change it after lightning hits the antenna.

!
For any RF con-
nector it is impor-
tant to keep con-

tacts clean. Gentle 
cleaning with isopropyl 
alcohol is allowed. Do not 
saturate connector with 
alcohol. Unused antenna 
connector should have a 
protective cap.

11.2 Automatic Cleaning

11.2.1 Cleaning Valve

For operation of the automatic compressed air cleaning system, a cleaning valve is 
available.

Name Specification Remark
Part-no. B-44

B-44-2
Cable length 2.5 m 

1.0 m
B-44
B-44-2

Assembling ex works, with cable end 
sleeves

+   blue
-    brown

Dimensions 85 / 75 / 70 mm W / H / D
Material Brass,stainless steel 

1.4305
FPM

Housing
Sealing material
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Name Specification Remark
Environment rating (IP) IP 65
Media that can be 
handled

neutral gases and liquids

Temperature limits -10 to 90°C (14 to 194°F)
-30 to 60°C (-22 to 
140°F)

of medium
of environment

Operation voltage 12 VDC supply by controller for 
operation

Connection	fitting	com-
pressed air side

B-44:    Standard DIN 7.2 
             coupler
B-44-2: coupler screw 
             connection  
             6/4 mm, nickel-
             plated brass

P   inlet pipe compressor
     (compressed air side)

Connection	fitting	
probe side

B-44:    Hose ID 3/8 inch
B-44-2:	plug-in	fitting	
            (6 mm OD)

A   inlet pipe probe
     (probe side)

Direct connection valve 1/8 inch if	fittings	supplied	ex	
works are removed

11.3 Spare Parts

11.3.1 Desiccant Package

To avoid condensing humidity inside the con::cube a desiccant package is built in. 
The desiccant packages are available as spare part.

Name Specification Remark
Part-no. B-43-2 10 pieces
Dimensions 70 / 5 / 80 mm W / H / D
Weight approx. 10 g

11.3.2 Touch Pen

For easy operation of the touch screen a touchscreen is included in delivery of the 
con::cube. Further touch pens can be ordered as spare part.

Name Specification Remark
Part-no. D-312-PEN 3 pieces
Dimensions 87 mm Length
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11.4 Optional Features

The con::cube can be equipped with several optional features explained in the sec-
tions below. Regarding detailed information of the optional features please refer to 
the	technical	specifications	located	at	the	end	of	this	manual.	

11.4.1 Gateway to 3G Modem

This optional available internal module provides wireless remote control and / or 
data transfer. The modem should be ordered at the same time as the con::cube be-
cause	later	modification	is	not	possible	by	customer	himself.

Name Specification Remark
Part-no. D-315-3G
Assembling ex factory
Optional features D-315-ANTENNA-PLUG

D-315-ANTENNA-PRO

11.4.2 Analog Output Module

This optional module provides two analog outputs for data transfer to PLC systems. 

Name Specification Remark
Part-no. D-315-OUT-MA
Output 2 x 4 - 20 mA
Interface AWG 28-12,

stripped wire
via terminal block, see 
section 5.1 for correct 
wiring

Configuration via moni::tool software see section 12.1 for 
address mapping

Assembling only	by	qualified	personal	
authorized by s::can

con::cube can be equip-
ped with max. 8 modules

11.4.3 Digital Output Module

This	optional	module	provides	four	configurable	relay	outputs	for	triggering	functions.

Name Specification Remark
Part-no. D-315-OUT-RELAY
Output 4 x digital out
Interface AWG 28-12,

stripped wire
via terminal block, see 
section 5.1 for correct 
wiring

Configuration via moni::tool software
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11.4.4	 Profibus	DP	Output	Module

This	 optional	module	 provides	Profibus	DP	an	 interface	 for	 data	 transfer	 to	PLC	
systems.

Name Specification Remark
Part-no. D-315-OUT-PROFIBUS
Output Profibus	DP
Interface Sub-D9, IP 67 via terminal block, see 

section 5.1 for correct 
wiring

Configuration via moni::tool software see section 12.2
Assembling only	by	qualified	personal	

authorized by s::can
con::cube can be equip-
ped with 1 module at slot 
no. 8

11.4.5 SDI 12 Output Module

This optional module provides SDI 12 an interface for data transfer to PLC systems.

Name Specification Remark
Part-no. D-315-OUT-SDI12
Interface via terminal block, see 

section 5.1 for correct 
wiring

Configuration via moni::tool software
Assembling only	by	qualified	personal	

authorized by s::can
con::cube can be equip-
ped with 1 module at slot 
no. 8

11.4.6 Analog Input Module

This optional module provides two analog inputs for integration of third party sensors 
into the s::can monitoring system. 

Name Specification Remark
Part-no. D-315-IN-MA
Input 2 x 4 - 20 mA
Interface AWG 28-12,

stripped wire
via terminal block, see 
section 5.1 for correct 
wiring

Configuration via moni::tool software see section 12.1 for 
address mapping

Assembling only	by	qualified	personal	
authorized by s::can

con::cube can be equip-
ped with max. 8 modules
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11.4.7 Digital Input Module

This optional module provides two digital inputs for integration of third party sensors 
into the s::can monitoring system. 

Name Specification Remark
Part-no. D-315-IN-RELAY
Input 2 x digital in
Interface AWG 28-12,

stripped wire
via terminal block, see 
sec-tion 5.1 for correct 
wiring

Configuration via moni::tool software see section 12.1 for 
address mapping

Assembling only	by	qualified	personal	
authorized by s::can

con::cube can be equip-
ped with max. 8 modules
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12	 Technical	Specifications

Name Specification Remark
Part-no. D-330-230

D-330-024
con::cube with AC power supply
con::cube with DC power supply

Dimensions housing 280 / 209 / 85 mm W / H / D
Required space 290 / 280 / 240 mm W / H / D
Weight approx. 4 kg
Operation temperature -20 to 50 °C (-4 to 122 °F) at max. temperature sun shield

recommended
Storage temperature -20 to 60 °C (-4 to 140 °F) Acclimatised device to operation 

temperature before initial operati-
on.

Humidity 5 to 90% non-condensing
Material housing Aluminium alloy, powder coated
Environment rating (IP) IP 65 see section 4.1
Environmental conditions Altitude up to 2000 m

Overvoltage category II
Pollution degree 2

Mounting 4 x M5 thread holes on backside
2 mounting brackets and 4 screws 
(included in delivery)

for direct mounting on panels (F-
501) for wall mounting from front 
side

Power supply D-330-024 10 to 36 VDC
Power supply D-330-230 100 to 240 VAC / 50 to 60 Hz wide range power supply unit
Power supply cable outside diameter 5 - 12 mm

single cable wires 1.5 - 2.5 mm2
min. 80°C
min. 300 VAC

Required galvanic isolation of 
power input

3.0 kV
1.5 kV

D-330-230
D-330-024

Power consumption 1.5 W (typical)
10 W (typical) / 20 W (max.)
30 W (typical) / 60 W (max.)

in sleep mode
no I/O ports
fully equipped

Electric potential Grounding 
for D-330-024 and D-330-230

max. 0.1 Ohm PE power supply to 
site‘s	earth	grounding
max. 0.5 Ohm PE power supply to 
process medium; see section 5.5

Conformity - ECM EN 61326-1
Conformity - safety EN 61010-1

UL 61010-1:2004 R10.08
CAN/CSA-C22.2 NO.
61010-1-04+GI1 (R2009)

Fuse internal replacement by s::can Service only
Internal battery CR2032, 3V Lithium battery for real time clock (RTC)
Connection of 
s::can spectrometer probe

1 x M12 (IP 67, RS485, 12 VDC)
galvanically isolated 1 kV
internal network termination 120 
Ohm

Connection of s::can ISE probes 
or s::can sensors

4 x sys plug connector 
(IP 67, RS485, 12 VDC)
galvanically isolated 1 kV
internal network termination 120 
Ohm
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Name Specification Remark
RS485 galvanically isolated 1 kV

internal network termination 120 
Ohm

Display VGA TFT color display (800x480), 
9 inches, (approx. 197 x 110 mm)

User interface (on device itself) USB (keyboard, mouse)
Touch screen

User interface (remote control) Web-browser (TCP/IP)
VNC (TCP/IP)

Network connection (TCP/IP) WLAN / WIFI 802.11n a/b/g 
(300Mb/s)
Ethernet LAN (100 Mb/s, RJ45)
3G or 4G modem

D-315-3G (optional)

USB USB connector (type A, 2.0) for data transfer, software update, 
keyboard, mouse

Operating system Linux installed ex works (D-303-LX)
Main memory 2 GB RAM
Onboard memory 16 GB
Functional display (LED) 4 x LED (blue / yellow / red) linked to digital OUT 5 by default
Interface to SCADA Modbus RTU

Modbus TCP
max. 32 parameters
max. 32 parameters

Interface to SCADA (optional) Profibus	DP	for	max.	8	parameters
(Slave according IEC 61158, up to 11 
Mbit/s, DPV1, Baudrate bis 12 Mbaud)

SDI 12 OUT for max. 8 parameters

Analog OUT (4 to 20 mA active)
Resolution = 12bit (5 µA)
Accuracy = 30 µA
Max. load = 500 Ohm,
Galvanic isolation = 1 kV

D-315-OUT-PROFIBUS 
(blue module), address = 1,
see section 11.5.4

D-315-OUT-SDI12
see section 11.5.5

D-315-OUT-MA 
(black module), 
see section 11.5.2

Interface to third party devices 
(optional)

Analog IN (4 to 20 mA)
Input resistance = 100 Ohm
Galvanic isolation = 1 kV
Resolution = 12 bit (5 µA)

D-315-IN-mA 
(red module), 
see section 11.5.6

3G Modem (optional) 3G: 900 and  2100 MHz
3G: 850, 1900 and 2100 MHz

EDGE/GPRS: 850, 900, 1800 and 
                       1900 Mhz

D-315-3G-EU
D-315-3G-US

both types

Digital OUT (optional)
(relay on)

Max: 230 V / 500 VA (AC 15)
         24 V / max. 2 A (DC 1)
Min:  5 V / 100 mA

D-315-OUT-RELAY
4 modules normally open
COM-3, address 33
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Name Specification Remark
Digital OUT sum error
(relay on)

Max: 230 V / 500 VA (AC 15)
         24 V / max. 2 A (DC 1)
Min:  5 V / 100 mA         

1 module normally open
COM-3, address 33
LED: red = open, blue = closed

Digital IN Logic levels:   low < 5 V
                       high > 10 V
Max. voltage = 14 V
Galvanic isolation > 1 kV

D-315-IN-RELAY 
(white module),
see section 11.5.7

Digital OUT
(relay change)

for 2 cleaning devices

Power supply output 12 V 12 VDC, max. 8 W

via red (+12 V) and black (-12 V)
terminal block on bottom which are 
connected to the terminals 11 and 
12

see picture on the right

12.1 Terminal- and Address Assignment for optional I /O Modules

Slot Terminal number for
 In- / Output 1 and 2

mA Output
Address

mA Input
Address

Digital Input
Address

Slot 1 43 (+) / 44 (-) and 41 (+) / 42 (-) 49 and 50 17 and 18 33 and 34
Slot 2 39 (+) / 40 (-) and 37 (+) / 38 (-) 51 and 52 19 and 20 35 and 36
Slot 3 35 (+) / 36 (-) and 33 (+) / 34 (-) 53 and 54 21 and 22 37 and 38
Slot 4 31 (+) / 32 (-) and 29 (+) / 30 (-) 55 and 56 23 and 24 39 and 40
Slot 5 27 (+) / 28 (-) and 25 (+) / 26 (-) 57 and 58 25 and 26 41 and 42
Slot 6 23 (+) / 24 (-) and 21 (+) / 22 (-) 59 and 60 27 and 28 43 and 44
Slot 7 19 (+) / 20 (-) and 17 (+) / 18 (-) 61 and 62 29 und 30 45 and 46
Slot 8 15 (+) / 16 (-) and 13 (+) / 14 (-) 63 and 64 31 and 32 47 and 48

12.2	 Pin	Assignment	for	optional	Profibus	DP	connector	(Sub-D9)

Pin Specification
1 not connected
2 not connected
3 PB +
4 not connected
5 Profibus	GND
6 Profibus	5	V
7 not connected
8 PB -
9 not connected
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1 General

This	manual	contains,	firstly,	general	information	(chapter	1)	and	safety	guidelines	(chapter	2).	The	next	chapter	
(chapter 3) provides a technical description of the s::can product itself as well as information regarding transport 
and storage of the product. In further chapters the installation (chapter 4) and the initial startup (chapter 5) are 
explained. Furthermore information regarding calibration of the device (chapter 6), data management (chapter 7), 
how to perform a function check (chapter 8) and maintenance (chapter 9) can be found in this manual. Information 
regarding	troubleshooting	(chapter	10),	 the	available	accessories	(chapter	11)	and	the	technical	specifications	
(chapter 12) complete the document.

Each term in this document that is marked italic and underlined, can be found on the display of your controller for 
operation or as lettering on your s::can product. 

In spite of careful elaboration this manual may contain errors or incompletion. s::can does not assume liability for 
errors or loss of data due to such faults in the manual. The original manual is published in English and German by 
s::can. This original manual serves as the reference in case discrepancies occur in versions of the manual after 
translation into third languages.

This	manual	and	all	information	and	figures	contained	therein	are	copyrighted.	All	rights	(publishing,	reproduction,	
printing, translation, storage) are reserved by s::can Messtechnik GmbH. Each reproduction or utilisation outside 
the permitted limits of the copyright law is not allowed without previous written consent from s::can Messtechnik 
GmbH. The reproduction of product names, registered trade names, designation of goods etc. in this manual does 
not imply that these names can be used freely by everyone; often these are registered trade marks, even if they 
are not marked as such.

This manual, at the time of its publication (see release date printed on the top of this document), concerns the 
s::can	products	listed	in	chapter	3.	Information	and	technical	specifications	regarding	these	items	in	s::can	manu-
als from earlier release dates are herewith replaced by this manual.

The electronic version (pdf-document) 
of this manual is available on the s::can 
Customer Portal (Services for Custo-
mer) of the s::can website (www.s-can.
at).
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2 Safety Guidelines

Installation, electrical connection, initial startup, operation and maintenance of any s::can product 
as	well	as	complete	s::can	measuring	systems	must	only	be	performed	by	qualified	personnel.	
This	qualified	personnel	has	to	be	trained	and	authorised	by	the	plant	operator	or	by	s::can	for	
these	activities.	The	qualified	personnel	must	have	read	and	understood	this	manual	and	have	to	
follow the instructions contained in this manual.

For proper initial startup of complete s::can measuring systems, the manuals for the controller and software used 
for operation (e.g. con::lyte, con::cube, con::nect, moni::tool), the connected probes and sensors as well as the 
used additional devices (e.g. compressor) have to be consulted.

!
The operator has to obtain the local operating permits and has to comply with the joint constraints associ-
ated with these. Additionally, the local legal requirements have to be observed (e.g. regarding safety of 
personnel and means of labour, disposal of products and materials, cleaning, environmental constraints). 

Before putting the measuring device into operation, the operator has to ensure that during mounting and initial 
startup – in case they are executed by the operator himself – the local legislation and requirements (e.g. regarding 
electrical connection) are observed.

!
All s::can products are leaving our factory in immaculate technical and safety conditions. Inappropriate or 
not intended use of the product, however, can cause danger! The manufacturer is not responsible for da-
mage caused by incorrect or unauthorised use. Any kind of manipulation of the instrument is strictly prohi-

bited - except for the activities described in this document. Conversions and changes to the device must not be 
made,	otherwise	all	certifications	and	guarantee	/	warranty	become	invalid.	For	details	regarding	guarantee	and	
warranty please refer to our general conditions of business.

2.1 Declaration of Conformity

This s::can product has been developed, tested and manufactured for electromagnetic compatibility (EMC) and 
according	to	applicable	European	standards,	as	defined	in	the	declaration	of	conformity.

CE-marks are applied on the device. The declaration of conformity related to this marking can be requested from 
s::can or your local s::can sales partner or can be downloaded from the s::can Customer Portal.

2.2 Special Hazard Warning

!
Because the s::can measuring systems are frequently installed in industrial and municipal waste water 
applications, one has to take care during mounting and demounting of the system, as parts of the device 
can be contaminated with dangerous chemicals or pathogenic germs. All necessary precautions should be 

taken to prevent endangering of one’s health during work with the measuring device.

!
The light source of the s::can spectrometer probe emits visible light as well as UV-light, which is extremely 
dangerous for human eyes (health hazard!). Do not look into the pulsed light beam (e.g. directly or by using 
mirrors)!

!
As internal parts of the s::can spectrometer probe are under high voltage, the opening of the probe‘s 
housing can cause injury, is strictly forbidden and will cancel all guarantee / warranty.
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3 Technical Description

3.1 Intended Use

All s::can spectrometer probes are compact spectrometer probes, designed for continuous online measurement 
of absorption spectra (UV-Vis and derived parameters) with high quality. The spectrometer probes are available 
with	three	different	optical	path	lengths	(OPL).	

These	probes	can	be	operated	either	directly	submersed	in	liquid	media	(in-situ)	or	in	by-pass	via	flow	cell	setup.	
Furthermore small samples of the medium can be measured with help of the multifunctional slide. Applications 
range from ultra pure water (DOC > 0,01 mg/l) up to industrial waste water with COD concentrations of several 
1000 mg/l, and from single substance detection in sub-ppm concentrations up to surrogate and sum parameters in 
highest	concentrations.	The	possibility	to	use	the	measured	absorption	spectrum	(fingerprint)	for	spectral	alarms	
completes	the	application	field.

In	all	types	of	applications,	the	respective	acceptable	limits,	which	are	provided	in	the	technical	specifications	in	
the respective s::can manuals, have to be observed. All applications falling outside of these limits, and which are 
not authorised by s::can GmbH in written form, do not fall under the manufacturer’s liability.

!
The device must only be used for the purpose described in this manual. Use in applications not described 
in	this	manual,	or	modification	of	the	device	without	written	agreement	from	s::can,	is	not	allowed.	s::can	is	
not liable for claims following from such unauthorised use. In such a case, the risks are the sole responsi-

bility of the operator.

3.2 Functional Principle

Spectrometer probes work according to the principle of UV-Vis spectrometry. Substances contained in the medi-
um to be measured weaken a light beam that moves through this medium. The light beam is emitted by a lamp, 
and after contact with the medium its intensity is measured by a detector over a range of wavelengths. Each 
molecule of a dissolved substance absorbs radiation at a certain and known wavelength. The concentration of 
substances contained determines the size of the absorption of the sample – the higher the concentration of a 
certain substance, the more it will weaken the light beam.

Extinction or absorbance stands for a ratio of two light intensities: The intensity of light after the beam passed 
through the medium to be measured and the intensity of light determined after the beam passed through a so-
called reference medium (distilled water). There is a linear increase in absorption with higher concentrations.

Every s::can spectrometer probe consists of three main components: the emitter unit, the measuring section and 
the receiving unit.
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The	central	element	of	the	emitter	is	a	light	source	–	a	xenon	flash	lamp.	This	is	complemented	by	an	optical	sys-
tem to guide the light beam and an electronic control system to operate the lamp.

In	the	measuring	section	the	light	passes	through	the	space	between	the	two	measuring	windows	which	is	filled	
with the measuring medium and interacts with it. A second light beam within the probe – called compensation 
beam - is guided across an internal comparison section. Every probe is a dual-beam measuring instrument, 
allowing	the	automatic	compensation	of	disturbances	in	the	measuring	process	(e.g.	ageing	of	the	flash	lamp).

The receiving unit is located on the side of the spectrometer probe where the probe cable is attached, and it con-
sists of two major components: the detector and the operating electronics. An optical system focuses the measu-
ring and compensation beams on the entrance port of the detector. The light received by the detector is split up 
into	its	wavelengths	and	guided	to	the	256	fixed	photodiodes,	making	the	use	of	sensitive	moving	components	
unnecessary. The operating electronics contained in this part of the probe are responsible for controlling the entire 
measuring process and all the various processing steps required to edit and check the measuring signal and to 
calculate	fingerprints	and	parameters	values.

3.3 Product

The	s::can	spectrometer	probes	are	offered	in	two	different	device	variants	(spectro::lyser	and	G-series)	and	three	
optical	path	lengths	(OPL).	The	needed	parameters	can	be	configured	individually	for	the	different	applications.	
Regarding	detailed	information	of	the	device	please	refer	to	the	technical	specifications	located	at	the	end	of	this	
manual.

Part-no. Type	/	specification
SP3-1-01-NO-xxx UV-Vis spectro::lyser for waste water with 1 mm optical path length
SP3-1-05-NO-xxx UV-Vis spectro::lyser for surface water with 5 mm optical path length
SP3-1-35-NO-xxx UV-Vis spectro::lyser for drinking water with 35 mm optical path length
SP3-1-xx-NO-010 UV-Vis	spectro::lyser	with	1	m	fixed	sensor	cable,	for	by-pass	installation
SP3-1-xx-NO-075 UV-Vis	spectro::lyser	with	7.5	m	fixed	sensor	cable,	for	submersed	installation
SP3-1-xx-NO-150 UV-Vis	spectro::lyser	with	15	m	fixed	sensor	cable,	none	standard,	longer	delivery	

time
N2-1-xx-NO-xxx nitro::lyser (Turbidity or TSS and Nitrate)
U5-1-xx-NO-xxx uv::lyser	(Turbidity	or	TSS	and	up	to	four	specified	wavelengths)
O2-1-xx-NO-xxx ozo::lyser (Turbidity or TSS and ozone)
C2-1-xx-NO-xxx carbo::lyser (Turbidity or TSS and one organic parameter)
C3-1-xx-NO-xxx carbo::lyser (Turbidity or TSS and two organic parameters)
M4-1-xx-NO-xxx multi::lyser (Turbidity or TSS and Nitrate and two organic parameters)
Additional features
V3-LOGGER License fee for integrated data logger
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Part-no. Type of application SP3 G.ser
I municipal	waste	water	influent	/	sewage x x
A municipal waste water aeration basin x x
E municipal	waste	water	effluent x x
R river water / surface water x x
G ground water x x
O sea water x
D drinking water x x
M dairy industry x
P paper	industry	influent x
Q paper	industry	effluent x
B brewery industry x
X industrial water x

Regarding detailed information of the measured parameters please refer to section 5.5.

The	device	is	typified	by	a	type	label,	as	shown	below,	that	contains	the	following	information:	

 ■ Manufacturer‘s name and country of origin
 ■ Several	certification	marks
 ■ Device name
 ■ QR code to s::can Support
 ■ Part number (Type)
 ■ Bar code
 ■ Device serial number (S/N)
 ■ Information on power supply
 ■ Acceptable temperature limits
 ■ Environment rating (IP)
 ■ Maximal power consumption

Probe housing (lamp side)

Measuring section (OPL - optical path length)

Probe housing (detector side)

Connection for automatic cleaning

Cable gland

Probe cable

1

2

3

4

5

6
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Dimensions of probe in mm:

 ■ OPL	1	mm	(see	left	figure	above)
 ■ OPL	5	mm	(see	middle	figure	above)
 ■ OPL	35	mm	(see	right	figure	above)

Spectrometer probe V3 (Firmware V2), 03-2022 Release

www.s-can.at

Copyright © s::can GmbH

11 / 96



3.4 Storage and Transport

The	temperature	limits	for	device	storage	and	transport,	which	are	described	in	the	section	technical	specifica-
tions, have to be observed at all times. The device shall not be exposed to strong impacts, mechanical loads or 
vibrations. The device should be kept free of corrosive or organic solvent vapours, nuclear radiation as well as 
electromagnetic radiation.

Damage to the device caused by wrong storage will not be covered by warranty.

Transport should be done in a packaging that protects the device (original packaging or protective covering if 
possible).

This product is marked with the WEEE symbol to comply with the European Union’s Waste Electrical & 
Electronic Equipment (WEEE) Directive 2012/19/EC. The symbol indicates that this product should not 
be treated as household waste. It must be disposed and recycled as electronic waste. Please assist to 
keep our environment clean.

3.5 Scope of Delivery

Immediately upon receipt, please check the received consignment for completeness on the basis of the delivery 
note and check for any possible damage incurred during shipping. Please inform the delivering dispatcher and 
s::can immediately in case of any damages in transit.

The following parts should be included in the delivery:

 ■ s::can spectrometer probe (part-no. according to section 3.3)
 ■ Connection set for automatic cleaning (part-no. B-41-SENSOR)
 ■ Cleaning brush (part-no. B-60-2 for OPL 5 and 35 mm)
 ■ Multifunctional slide (part-no. E-421-V3 for all OPL)
 ■ s::can manual spectrometer probe (part-no. S-30-M)

The following parts could be included in the delivery if ordered as an option:

 ■ Adapter cable (part-no. C-32-V3, C-32-MIL)
 ■ Extension cable (part-no. C-210-V3 or C-220-V3)
 ■ con::nect box (part-no. B-33-012)
 ■ Probe carrier (part-no. F-110-V3 and F-140-V3 for 45 degree installation or F-120-V3 and F-150-V3 for 

vertical installation)
 ■ Fixing adapter for railing (part-no. F-15)
 ■ Flow cell waste water (part-no. F-48-V3 for all OPL)
 ■ Flow cell clean water (part-no. F-445-V3 for all OPL)
 ■ Flow cell - autobrush (part-no. F-446-V3 for OPL 35 mm or F-446-V3-TI for OPL 35 mm titanium)
 ■ Cleaning valve (part-no. B-44 or B-44-2)
 ■ s::can compressor (item-no. B-32-230, B-32-110 or B-32-012)

In case of incompleteness please contact your s::can sales partner immediately!

3.6 Product Updates, Other

The	manufacturer	reserves	the	rights	to	implement,	without	prior	notice,	technical	developments	and	modifica-
tions in the light of continuous product care.
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4 Installation

4.1 Environment

The correct installation of measuring instruments is an important prerequisite for satisfactory operation. Therefore 
the following checklist for the installation can be used to ensure that all sources for potential operational problems 
can be ruled out to the greatest possible extent during the installation, allowing the monitoring system to operate 
properly.

 ■ Favourable	flow	conditions	(little	turbulence,	acceptable	flow	rate,	etc.)
 ■ Unadulterated, representative measuring medium
 ■ Measuring medium is in equilibrium state (no gas release, no precipitation, etc.)
 ■ No external interferences (no electric and electro-magnetic interferences by leakage current, earth fault of 

pumps, electric motors, electric power lines, etc.)
 ■ Easy accessibility (mounting, sampling, function check, demounting)
 ■ Availability	of	sufficient	space	(probe	/	sensor,	installation	fitting,	controller,	etc.)
 ■ Adherence	to	limit	values	(see	technical	specifications	located	at	the	end	of	this	manual)

 ■ Power supply for controller (operational reliability, voltage, power, peak free)
 ■ Oil- and particle free compressed-air supply (optional for automatic probe / sensor cleaning)
 ■ Best possible weather and splash water proof conditions of the controller used for operation
 ■ Shortest possible distances between system components (probe / sensor – controller – compressed-air 

supply – energy supply)
 ■ Correct dimensioning, mounting and protection of all cables and lines (non-buckling, no risk of stumbling, 

no damage etc.)

4.2 Mounting

When mounting the s::can spectrometer probe, please ensure that it is not possible that the measuring section 
(optical path) becomes blocked accidentally or by build-up of large particles present in the medium.

 ■ Inclined or horizontal orientation (i.e. with measuring windows in vertical position) with plane face of the 
measuring section in vertical position. This will ensure no sedimentation of particles in the measuring 
section will take place and no gas bubbles will adhere to the measuring windows. The proper usage of an 
s::can	probe	carrier	or	s::can	flow	cell	setup	will	ensure	the	correct	position.

 ■ Vertical orientation (i.e. with measuring windows in horizontal position) is only possible in applications with 
sufficient	medium	flow	or	automatic	cleaning	to	ensure	that	no	particles	can	sediment	on	the	lower	measu-
ring window and no gas bubble might be captured within the measuring section.

 ■ Flow velocity:     < 3 m/s to avoid cavitations and therefore reduced measuring quality 
        > 1 m/s when vertically mounted

 ■ Abrasive solids (sand):     < 1 g/l
 ■ Recommended water level:    > 10 cm at horizontal installation
 ■ The probe housing must not be in direct contact with other metals, to prevent the possibility of contact 

corrosion. 
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 ■ The probe cable has to be protected appropriately against cuts or damage induced by foreign objects in 
the water.

 ■ In	case	of	shallow	water	and	/	or	low	flow	velocities	the	compressed-air	cleaning	system	may	swirl	up	se-
diments surrounding the measuring site (e.g. at the sewerage bottom). As a result the state of the measu-
ring medium will not be representative of the normal water quality directly after cleaning. To avoid this, the 
openings of the cleaning nozzles shall point upwards.

!
Even though the cable entry of the spectrometer probe is equipped with a protective mechanism against 
forces along the axis of the probe, the probe cable must never bear the weight of the spectrometer probe!

4.2.1 Mounting with Probe Carrier for submersed Installation (F-110-V3 / F-120-V3)

The	submersed	 installation	of	 a	 spectrometer	 probe	using	 the	 specific	probe	 carrier	 (part-no.	F-110-V3	or	F-
120-V3)	is	performed	by	the	following	steps	(see	figures	below	also):

The shorter spacer ring has to be placed on the cable side of the probe housing close to the measuring 
section.

The longer spacer ring has to be placed on the cable side of the probe housing close to the probe cable 
with the groove towards the optical path.

After mounting the spacer rings, the compressed-air cleaning will be connection to the probe if used (see 
section 4.3).

Subsequently, the probe cable and the compressed-air hose are inserted into the probe carrier (e.g. with 
the help of a cable pulling device); when doing so, the cable plug and cleaning hose end must be protec-
ted against contamination.

The delivered M5 hexagon socket screw [3] has to be placed in the provided 
threaded hole, but should not be tightened yet.

Now slide the spectrometer probe into the probe carrier, so that the spacer 
ring close to the measuring section juts out 1.5 cm of the edge of the carrier.  
For horizontal installation the probe has to be placed in such a way that the  
plane face of the measuring section has a perpendicular orientation so that there can be no sedimenta-
tion in the measuring section and so that air bubbles can escape upwards.

The	probe	can	now	be	fixed	in	this	position	by	means	of	the	hexagon	socket	screw	[3],	which	will	fall	into	
the V-shaped groove of the spacer ring sitting on the end of the probe where the cable is located.
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        Probe Carrier F-120-V3 
  

    Probe Carrier F-110-V3

Carrier / OPL A [mm] B [mm] C [mm] D [mm] E [mm]
F-110-V3 / 1 mm 608.6 396 --- 73.4 > 100
F-110-V3 / 5 mm 612.5 396 --- 73.4 > 100
F-110-V3 / 35 mm 628.5 396 --- 73.4 > 100
F-120-V3 / 1 mm 528.6 317 240 73.4 ---
F-120-V3 / 5 mm 532.5 317 240 73.4 ---
F-120-V3 / 35 mm 548.5 317 240 73.4 ---

When necessary the probe carrier can be supplied with a tube extension that can simply be 
fixed	to	a	railing	by	means	of	the	fixing	adapter	(part-no.	F-15).	Appropriate	measures	must	be	
taken to protect the probe cable and the compressed-air hose from damage due to buckling, 
abrasion etc. at the point where they exit the extension pipe.

For cleaning or checking the reference measurement (function 
check) using the multifunctional slide, the spectrometer probe 
can be slid out of the probe carrier slightly after loosening of the 
hexagon socket.

   
                  Probe Carrier V-120-V3
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4.2.2 Mounting with Probe Carrier for submersed Installation (F-140-V3 / F-150-V3)

The	submersed	 installation	of	a	 spectrometer	probe	using	 the	specific	probe	carrier	 (part-no.	F-140-V3	or	F-
150-V3)	is	performed	by	the	following	steps	(see	figures	below	also):

Unscrew the grey union nut [1] to disable the 
probe	carrier	 into	 the	single	parts	 (see	figure	
on the right).

The spacer ring [2] has to be placed on the 
cable side of the probe housing.

If necessary, connect the compressed-air 
cleaning to the probe (see section 4.3).

Subsequently, the probe cable and the com-
pressed-air hose are inserted into the probe 
carrier (e.g. with the help of a cable pulling 
device); when doing so, the cable plug and 
cleaning hose end must be protected against 
contamination.

If a ruck::sack is used, slide the cable of the ruck::sack through the small slot [3] into the extension pipe 
(see section 4.3.2).

Now	slide	the	spectrometer	probe	into	the	probe	carrier	as	far	as	possible	and	fix	it	with	the	grey	union	
nut. Ensure that the spacer ring is adjusted correctly. When using probe carrier for horizontal installation 
the probe has to be placed in such a way that the plane face of the measuring section has a perpendicular 
orientation so that there can be no sedimentation in the measuring section and so that air bubbles can 
escape upwards.
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       Probe Carrier V-150-V3
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4.2.3 Monting of Railing Bracket / Fixing Adapter (F-15)

This	section	explains	the	mounting	of	the	railing	bracket	(fixing	adapter)	with	the	extension	pipe	on	the	railing	in	
case of a submersed installation. 

The following parts are included in the delivery of the 
railing bracket F-15:

Fixing adapter for railing

Fixing adapter for extension pipe of sensor 
carrier

Fixing clamp for railing (21/2 inch)

Fixing clamp for extension pipe of sensor car-
rier (50 mm)

Washers	for	fixing	clamp

Screw	nuts	for	fixing	clamp

Safety pin for railing bracket

Once the sensor is installed in the sensor carrier with the extension pipe (see section 4.2.1 or 4.2.2) the mounting 
of the railing bracket is performed by the following steps: 

 ■ Fasten	the	fixing	adapter	for	the	railing	[1]	with	
the	fixing	clamp	[3],	the	screw	nuts	and	the	
washers, included in delivery, onto the railing.

 ■ Fasten	the	other	part	of	the	fixing	adapter	[2]	
with	the	fixing	clamp	[4],	the	screw	nuts	and	the	
washers, included in delivery, onto the extension 
pipe of the sensor carrier.

 ■ Now insert the sensor with the extension pipe 
into the railing bracket from top.

 ■ Secure the railing bracket with the locking pin [7] 
to prevent it from being pulled out unintenionally.

 ■ If necessary, adjust the inclination of the extensi-
on pipe and the immersion depth of the sensor. 
To do this, loosen the corresponding screw nuts 
of	the	fixing	clamps.
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4.2.4 Mounting in Flow Cell for Clean Water (F-445-V3)

The	flow	cell	 can	be	mounted	directly	on	a	solid	and	flat	surface	 (wall,	mounting	
panel, etc.) using the mounting bracket (included in delivery). Once the mounting 
bracket	 is	 fixed	 the	complete	 flow	cell	 can	easily	be	 removed	by	unscrewing	 the	
safety screw (M4x45).

!
Please note, that the spectro-
meter probe should be mounted 
horizontal	with	water	 flow	 from	

bottom	 to	 top.	 This	 ensures	 the	 flow	
cell	is	always	filled	completely	and	no	
air bubbles will be captured.

The	installation	of	a	spectrometer	probe	using	the	flow	cell	setup	(part-no.	F-445-V3)	is	performed	by	the	following	
steps	(see	figures	below	also):

 ■ Loosen	both	union	nuts	[1],	which	compress	the	O-rings	of	the	flow	cell.	Do	not	unscrew	completely	–	the	
compression inserts [2] and O-rings [3] must stay in place.

 ■ Insert the spectrometer probe so that the cable points to the marked side (red marking dot and label) and 
align,	so	that	the	optical	path	appears	level	and	centred	in	the	flow	cell.

 ■ Fasten	both	union	nuts	[1]	while	holding	the	spectrometer	probe	firmly	in	place.
 ■ Check	the	correct	assembly	by	peering	into	the	glass	window	[4]	on	top	of	the	flow	cell.

 ■ For cleaning purposes the 
glass window [4] can be 
opened by removing the 
metal	bracket	[5]	with	a	flat	
screw driver.

!
After	final	mounting	the	plane	face	of	the	measuring	section	shall	have	a	vertical	orientation	to	avoid	any		
sedimentation in the measuring section and ensure that air bubbles can escape upwards.
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Dimension	of	flow	cell	(F-445-V3)	and	required	space	for	35	mm	spectrometer	probe	in	[mm]

4.2.5 Mounting in Flow Cell for Clean Water with autobrush (F-446-V3)

The	flow	cell	 can	be	mounted	directly	on	a	solid	and	flat	surface	 (wall,	mounting	
panel, etc.) using the mounting bracket (included in delivery). Once the mounting 
bracket	 is	 fixed	 the	complete	 flow	cell	 can	easily	be	 removed	by	unscrewing	 the	
safety screw (M4x45).

!
Please note, that the spectrometer probe can be 
mounted in one way only, because the measure-
ment	cell	as	well	as	the	inside	of	the	flow	cell	are	

not symmetrical. A red marking dot and a label on the 
flow	cell	indicate	the	position	of	the	spectrometer	probe	
in respect of the probe cable.
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The	installation	of	a	spectrometer	probe	using	the	flow	cell	setup	autobrush	(part-no.	F-446-V3)	is	performed	by	
the	following	steps	(see	figures	below	also):

 ■ Unscrew the union nut for fastening of the brush unit [1] and lift it out of the unit carefully. The brush unit is 
sealed	with	an	O-ring	and	will	need	some	force	to	take	it	out	of	the	flow	cell.

 ■ Loosen	both	union	nuts	[2],	which	compress	the	O-rings	of	the	flow	cell.	Do	not	unscrew	completely	–	the	
compression inserts and O-rings must stay in place.

 ■ Insert the spectrometer probe [3] so that the cable points to the marked side (red marking dot and label) 
and align, so that the optical path appears approximately level and centred in the brush opening. Observe 
that the optical path of the spectrometer probe is properly positioned in the brush unit.

 ■ Insert	the	provided	alignment	tool	[4]	–	the	cross	hole	lined	with	the	spectrometer	axis	-	to	find	the	exact	
position.	Rotate	and	shift	the	spectrometer	probe	slightly,	until	the	tool	sits	flush	with	the	rim	of	the	flow	cell.	
The tool should not bend, while at the same time, the spectrometer cannot rotate.

 ■ Fasten	both	union	nuts	while	holding	the	alignment	tool	firmly	in	place.	
 ■ Remove the alignment tool. It is now assured, that the brush will rotate freely and will clean both windows 

properly.
 ■ Insert	the	brush	unit.	Make	sure	that	the	alignment	pin	on	the	brush	unit	fits	in	one	of	the	notches	on	the	

armature. This ensures, that the brush will not obstruct the optical path, when in rest position. The brush 
unit may be rotated 180° so that the cable exits at a convenient position.

 ■ Note	during	insertion	that	approximately	4	mm	short	of	the	final	position,	you	will	notice	a	significant	resis-
tance from the O-ring seat.
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4.2.6 Mounting in Flow Cell for Waste Water (F-48-V3)

The	installation	of	a	spectrometer	probe	using	the	flow	cell	setup	waste	water	(part-
no.	F-48-V3)	is	performed	by	the	following	steps	(see	figures	below	also):

 ■ Loosen	both	union	nuts	[1],	which	compress	the	O-rings	of	the	flow	cell.	Do	
not unscrew completely – the compression inserts [2] and O-rings [3] must 
stay in place.

 ■ Insert the spectrometer probe so that the optical path appears level and cen-
tred	in	the	flow	cell.

 ■ Fasten	both	union	nuts	[1]	while	holding	the	spectrometer	probe		firmly	in	
place.

 ■ Check the correct assembly by peering into the glass window [4].
 ■ For cleaning purposes the glass window [4] can be opened by removing the 
metal	bracket	[5]	with	a	flat	screw	driver.	

Dimension	of	flow	cell	(F-48-V3)	and	required	space	for	5	mm	spectrometer	probe	in	[mm]
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4.3 Automatic Probe Cleaning

The automatic cleaning of optical windows is needed to ensure a correct and stable measurement. For automa-
tic	probe	cleaning	either	compressed	air	or	cleaning	devices	with	a	rotating	brush	(autobrush	in	the	flow	cell	or	
ruck::sack when istalled submersed) are needed. In special occasions, drinking water may be used to operate the 
hydraulic-pneumatic cleaning appliance instead or compressed air.

Sometimes it is possible that the air introducd by the automatic cleaning causes oxidation reactions to take place 
in	the	water.	As	a	result,	thin	films	of	Fe	/	Mn	/	Ca	can	be	formed.	When	the	risk	exists	that	such	deposits	are	
formed, it is recommended to use a very brief cleaning time only (1 – 2 seconds) and to reduce cleaning frequen-
cy (one cleaning cycle per hour) or to use drinking water instead of air for the automatic cleaning. The rotating 
brushes	of	the	autobrush	flow	cell	(F-446-V3)	or	the	ruck::sack	(F-146-RS)	will	avoid	such	coatings	of	oxidized	
Fe / Mn / Ca also. 

The cleaning valve should never be connected to the compressed air coupling of your compressor directly, i.e. 
without a pressure hose in between. The total length of hoses should be as short as possible to avoid unneces-
sary pressure loss. 

Any foreign matter in the compressed air supply may impair the hydraulic-pneumatic cleaning process. If you have 
any	doubts	about	the	purity	of	the	air	used	(contamination	by	particles,	oil,	etc.),	please	install	an	appropriate	filter	
upstream from the solenoid valve.

In areas with extremely low outside air temperature, s::can recommends laying the compressed air hoses such 
that they remain frost-free to prevent freezing of condensed water in the compressed air hose.

Please	 note	 that	 depending	 on	 the	 s::can	 probe	 and	 sensor	 type	 you	 are	 using,	 different	maximum	allowed	
pressures	may	be	specified.	In	case	a	central	pressurised	air	supply	is	used	in	such	a	case	the	lowest	maximum	
allowed	pressure	amongst	those	specified	for	the	individual	instruments	is	to	be	used	to	supply	all	instruments	or	
the use of pressure reducing valves to supply each instrument with the correct pressure is necessary.

In order to ensure proper operation of automatic cleaning s::can highly recommends to use s::can compressor 
optimized for compressed air supply of all probes and sensors.

For	mounting	of	the	cleaning	devices	please	see	the	manuals	and	installation	notes	of	the	specific	devices.	The	
connection of the pressurized air cleaning and the mounting of the ruck::sack are explained in the following sec-
tions.

4.3.1 Connection of compressed Air Cleaning

The pressure connection set (B-41) supplied with the system con-
tains components necessary to connect the spectrometer probe to 
the cleaning valve. The connection to the probe is performed by the 
following steps (see pictures on the right hand side also):

 ■ Remove black dummy insert [1] from pressure connection on 
top of probe.

 ■ To do this, unscrew the connecting nut [2] and removing the 
conical part [3].
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 ■ Put the con-
necting nut 
[2] and the 
conical part [3] 
over the blue 
cleaning hose. 

 ■ Push the 
cleaning hose 
over the pres-
sure connection on top of the probe (warm up cleaning hose in hot water if necessary).

 ■ Fasten connecting nut [2] by hand.

The connection to the cleaning valve depends on the used type 
of cleaning valve.

 ■ Cleaning valve B-44

A compressed air hose (to be provided by customer, ID 8 to 9 
mm, UV- / ozone resistant) must be used to connect the adapter 
fitting	 of	 the	pressure	 connection	 set	 to	 the	output	 side	of	 the	
cleaning valve (marked with A). Fasten the air hose with hose 
clamps.

Another air hose and DIN 7.2 compressed air coupling are requi-
red to hook up the compressed air supply to the input side of the 
cleaning valve (marked with P).

 ■ Cleaning valve B-44-2

The	adapter	fitting	of	the	pressure	connection	set	can	be	remo-
ved	to	connect	the	blue	tube	directly	to	the	push-pull	fitting	of	the	
cleaning valve. The same type of tube can be used to connect 
the cleaning valve to the s::can compressor.
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4.3.2 Mounting of ruck::sack (F-146-RS)

All needed tools for mounting of the  
ruck::sack are included in the scope of 
delivery	(see	figure	on	the	right).

The ruck::sack will be mounted onto 
the probe housing either cable side (va-
riant a) or, if a probe carrier (F-110-V3 
or F-120-V3) is used, on the lower part 
of the probe housing  (variant b). 

The mounting is performed by the fol-
lowing	steps	 (see	figures	on	 the	 right	
also):

Place	 the	 fixing	 ring	 over	 the	
probe housing. Place the 
alignment tool onto the optical 
path according the path length 
and	 fix	 it	 to	 the	 ring	 with	 the	
two screws included in delive-
ry.

Position	the	alignment	tool	flat	
and	then	fasten	the	fixing	ring	
onto the probe housing.

Unscrew the alignment tool 
from	the	fixing	ring	and	remo-
ve it.

Screw the ruck::sack onto the 
fixing	ring	with	the	two	screws	
included in delivery.

Connect the ruck::sack to the 
terminal used for operation  
(see manual of controller used 
for operation). 

Check the correct position of 
the brush and the function of 
the ruck::sack.
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When using the probe carrier F-140-V3 and F-150-V3  
the	ruck::sack	can	be	mounted	on	cable	side	(see	figu-
re on the right).

Dimension of probe carrier (F-140-V3) and required space for 35 mm spectrometer with ruck::sack in [mm]

Dimension of probe carrier (F-150-V3) and required space for 35 mm spectrometer with ruck::sack in [mm]
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5 Initial Startup

Once the mounting and installation of the s::can spectrometer probe have been completed and checked (see 
chapter 4) the initial startup of the s::can monitoring system will require the following actions, in the order presen-
ted below:

 ■ Connect the spectrometer probe to the controller used for operation (see section 5.1 and 5.2).
 ■ Connect the cleaning devices to the proper terminal connections in the cable terminal compartment of the 

used controller (please refer to the manual of the cleaning device and the controller).
 ■ Establish main power supply to the controller (please refer to the manual of the controller) and wait until 

the operation software has started up. In case of using con::nect, Io::Tool has to be started manually.
 ■ Perform initialisation of the spectrometer probe. Refer to section 5.3.1 in case of using a con::lyte D-320, 

refer to section 5.3.2 in case of using con::cube with moni::tool and refer to section 5.3.3 in case of using 
con::nect B-33-012 with Io::Tool.

 ■ Perform parameterisation of the spectrometer probe. Refer to section 5.5.9 in case of using a con::lyte 
D-320, refer to section 5.5.10 in case of using con::cube with moni::tool and refer to section 5.5.11 in case 
of using con::nect B-33-012 with Io::Tool.

 ■ Configure	the	measurement	and	automatic	cleaning	settings	(please	refer	to	the	manual	of	the	controller	or	
section 5.4.2 in case of using Io::Tool. See section 12 regarding cleaning settings).

 ■ Check the proper functioning of the cleaning system.
 ■ Connection and parameterisation of data transfer when desired (please refer to the manual of the control-

ler).
 ■ Check	the	plausibility	of	the	readings	obtained	after	sufficient	running-in	time	(at	least	15	minutes).
 ■ If necessary calibrate the readings of the spectrometer probe to the local water matrix when the readings 

are stable (see chapter 6).

5.1 Controller for Operation

The s::can spectrometer probe is equipped with a web application for direct operation (Io::Tool). Therefore the 
probe can be operated directly via mobile device or can be connected to a s::can controller for operation. Depen-
ding	on	the	used	configuration,	different	features	are	available.	The	table	below	provides	a	general	overview	of	
possible	configurations.

Controller con::cube D-330 con::cube D-315 con::lyte D-320 con::nect B-33-012
Connection via M-12 plug via B-33-012 via C-32-V3 

cable
via M-12 plug

Communication ReST-API 1) ReST-API 1) Modbus RTU ReST-API / Modbus RTU
Operating software moni::tool V4 moni::tool V4 con::lyte V7.11 Io::Tool / SCADA
Parameter transfer yes yes yes yes
Fingerprint transfer yes yes via Io::Tool via Io::Tool
Trigger cleaning via D-330 via D-315 via D-320 spectrometer / SCADA
Function Check yes yes yes Io::Tool
Local Calibration yes yes yes Io::Tool

1)   Representional State Transfer Application Programming Interface

The	spectrometer	probe	offers	a	specific	operating	mode	(Legacy-Mode)	for	limited	operation	with	con::lyte	D-319	
and con::cube D-315 without con::nect B-33-012. Please ask your s::can sales partner for further details.
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5.2 Connection to the Controller

The	s::can	spectrometer	will	be	delivered	with	a	fixed	cable	including	a	plug	that	can	be	used	to	connect	the	probe	
to a compatible socket provided on the controller used for operation. Ensure that the probe plug and the connector 
are dry and clean. Otherwise communication errors and / or device damage might occur. 

 ■ Ensure that the orientation of the probe plug 
is aligned with the terminal socket (see white 
marking	of	cable	and	socket	in	the	figure	on	the	
right).

 ■ Push	probe	plug	in	carefully	and	fasten	fixing	
screw at the same time.

 

!
Some of the s::can controller do not supply the 
specific	M12	plug.	When	using	a	con::lyte	D-320	
a	 specific	 connection	 cable	 (part-no.	C-32-V3)	

has to be used (see section 11.1.2). 

For initialisation on a D-315 con::cube the con::nect B-33-012 must be used. Connect the spectrometer to the 
con::nect via M12 plug and use a network cable to connect the con::nect to the con::cube. In addition the IP 
settings	of	D-315	and	spectrometer	have	to	be	configured	to	the	same	address	range	(please	refer	to	manual	
con::nect B-33-012).

5.3 Probe Initialisation

For operating one or several probes / sensors with one operation controller, it is necessary to allocate an indivi-
dual address to every probe / sensor. This will be done during probe initialisation process, at which the connected 
measuring	device	has	to	be	recognized	by	the	controller	for	operation	first,	and	then	a	modification	of	the	actual	
(preset) probe / sensor address might be performed. The corresponding address will be stored on the respective 
measuring device. For s::can probes and sensors of the same type, the same address is preset ex factory.

5.3.1 Probe Initialisation using con::lyte

At the initial start-up the con::lyte D-320 provides an automatic probe and sensor 
initialisation procedure (see screen on the right). After connecting the spectrometer  
probe using the connection cable C-32-V3 to the MIL plug of the con::lyte, wait until 
the	LED	ring	of	the	probe	stops	flashing.	Then	push	the	OK button to start the probe 
initialisation.

If sensor will be initialized at a later date, the following steps are needed:

 ■ Switch to Status display by using the Left- or Right button.
 ■ Push Function button, select menu Manage sensors...	and	confirm	with	OK.
 ■ Select menu Add sensor ...	and	confirm	with	OK.
 ■ Connect sensor to the D-320.
 ■ Wait	until	the	LED-ring	of	the	probe	stops	flashing.
 ■ Select menu Add s::can sensor ...	and	confirm	with	OK.

As	soon	as	the	entry	is	confirmed	by	pushing	the	OK button, the con::lyte will auto-
matically search the Modbus port for a new sensor and will add the new sensor to 
the sensor list.

Add s::can sensor...
Please connect all
sensors and press
OK to continue...

Add new Sensor
Add 0/4-20mA...
Add digital in...
Add s::can sensor...

Add s::can Sensor...
Searching    17/20
F:   spectro::lyserV3
A:   spectro::lyserV3

Add s::can Sensor...
Done. Press OK...
Added sensors:     1
Replaced sensors:  0
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5.3.2 Probe Initialisation using moni::tool

Click the Service tab on 
the moni::tool screen.

Login as Administrator 
with Password admin1 
or your individual user-
name.

Click on an empty 
sensor icon (Add new 
Sensor) to initiate the 
initialisation process.

An automatic search 
procedure will start, 
searching for the con-
nected sensor.

When the automatic 
search prodedure is 
finished,	all	connected	
probes and sensors will 
be displayed. Those 
sensors that are con-
nected	for	the	first	time	
and not installed will 
have the Status Found 
new sensor. These 
sensors are listed as 
New Sensors below 
also.

If needed the sugge-
sted Sensor name 
can	be	modified.	This	
name will be used in 
the system overview of 
the Status and Service 
display also.

To install the new sen-
sor click either on the 
blue + sign on the right 
side of the sensor or  
push the button Install 
All.

1
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moni::tool will install 
the sensor and switch 
to the Service display. 
The new sensor is 
displayed in the system 
overview.

Push the button Leave 
Service Mode located 
on the upper left side 
to start the measuring 
process.

When pushing the but-
ton Advanced Search  
the method how the 
sensor is connected 
(Connection methode), 
the used COM-Port 
and the Address can 
be	defined	exactly.	This	
option shall be used by 
advanced users only.

8

9

10

10

9

8
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5.3.3 Probe Initialisation using con::nect

In case the s::can spectrometer probe will be operated as stand alone measuring device without a s::can terminal, 
the probe initialisation and the start-up of Io::Tool is performed by the following steps:

 ■ Connect the spectrometer probe to the compatible socket of 
the con::nect. Ensure that the sensor plug and the connector 
are dry and clean. Otherwise communication errors and / or 
device damage might occur.  

 ■ Wire the cleaning device for automatic cleaning of the spec-
trometer probe to the con::nect directly. The table below 
displays	the	different	possibilities	for	connection.

Cleaning Device Color of wire Labelling
Cleaning valve Blue M+ Valve

Brown M- Valve
autobrush Purple   (yellow 1)) Trg Brush

Black   (brown 1)) - 12V out
Red   (white 1)) + 12V out

ruck::sack Purple Trg Brush
Black - 12V out
Red + 12V out

1)   previous used cable version

Once the cleaning device has been electrically connected, the device needs to be parameterised within the ope-
rating software (please refer to section 5.4.3 or the according manual of the used terminal for operation).

 ■ Connect the con::nect to the main power supply (+12 VDC to lower terminal (+ DC in) and ground to upper 
terminal (- DC in)	as	displayed	in	figure	above).

 ■ Several seconds after the con::nect box was connected to power supply, the LED ring of the probe will 
flash	blue.

 ■ Within	one	minute	the	LED	ring	will	change	from	flashing	to	continuous	color.	The	spectro::lyser	is	online	
now and measurements will start automatically according to user settings.

 ■ Connect your mobile device to the WLAN of the spectrometer probe. The network name belonging to 
spectrometer probe start with sp3-xxxxxxxx (xxxxxxxx corresponds to the serial number of the probe). The 
WLAN password = spectrolyser.

 ■ Alternatively connect your notebook with a LAN cable to the con::nect. Please consider administrator rights 
might be needed to establish connection.

 ■ Enter the IP address of the spectro::lyser into your webbrowser to start Io::Tool. The table below displays 
the	different	possibilities	to	get	the	correct	IP	address.	

 ■ If you do not know the correct IP address, enter https://iotool.lan or http://iotool.lan.

!
When	using	a	wireless	connection,	we	recommend	to	use	WLAN	because	it	offers	a	higher	data	rate	than	
a Bluetooth connection.
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Connection methode IP address of spectrometer Remark
via WLAN 192.168.43.1 default address; password = spectrolyser
via Bluetooth 192.168.44.1 default address
via LAN to be checked on DHCP 

Server
DHCP active on spectrometer probe per default

via LAN 192.168.42.10 fall back (static) if network without DHCP Server 
(e.g. when connecting directly with notebook). Ple-
ase see manual of con::nect for further details how 
to set static IP on your notebook.

con::cube ReST-API 192.168.30.xxx

5.4 Io::Tool

The operating software Io::Tool is installed on the spec-
tromter probe. Enter the IP address of the spectrome-
ter (e.g. 192.168.42.10) or https://iotool.lan (http://io-
tool.lan) in the webbrowser of a connected device (e.g. 
notebook, mobile phone, tablet, etc.) to start Io::Tool.

The moni::tool software also provides the possibility to 
start Io::Tool directly on the con::cube display (Service 
> Terminal > Extras > io::tool).

Push the button Start io::tool on top of the screen and 
confirm	the	user	message	with	button	Yes. 

Click on the displayed Link (http://sp3-xxxxxxxx.concu-
be3.lan) to start Io::Tool on the con::cube screen.

To exit Io::Tool on the con::cube, simply reboot the de-
vice. 

As soon as the connection is established, Io::Tool will pop up in the webbrowser showing the actual readings of 
the	spectrometer	probe	(see	figure	below).

!
Io::Tool will use the same language like the webbrowser. That means the language of Io::Tool can be chan-
ged by changing the default language of the webbrowser.

Main tabs to change the displayed information.

Name of user logged in currently. For opera-
tion of Io::Tool there are three users availab-
le. Per default the user is logged in as guest 
automatically (no password required). For the 
normal operator the level user (with password 
scan) and for service personal the user expert 
(with password scan) is available.

Actual parameter readings and unit.

Actual system date and time.

Current state (e.g. Idle, Measuring, Offline). In 
case the probe is operated with an s::can ter-
minal (e.g. con::lyte) the displayed activity is 
con::lyte Operation.

1
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When	connected	to	Io::Tool	for	the	first	time,	the	login	
as user guest is automatic. A change of the user is per-
formed by the following steps:

 ■ Click on the user icon in the upper right corner of 
Io::Tool. 

 ■ Click on button Perform Logout to logout the 
current user.

 ■ Enter the new Username (e.g. guest, user or 
expert). 

 ■ Enter the Password (scan for user or expert, no 
password for guest). 

 ■ Click on button Perform Login to login as new 
user.

Even when the spectrometer probe is operated by a 
s::can terminal (con::cube, con::lyte) it is possible to 
start Io::Tool. In this case you can see within the device 
status that the probe is operated by an external termi-
nal.	Therefore	some	configurations	(e.g.	measurement	
settings, function check, spectral references) can be 
executed via the s::can terminal only. 

Push the button Remove Binding to operate the spec-
trometer probe as stand alone device.
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5.4.1 General Overview of Io::Tool

This section provides a general overview of the Io::Tool menu and the available functions. Beside the function 
name there is a reference to the section where a detailed description can be found. Depending on the user level 
some functions might be hidden (see legend below).

Legend:
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5.4.2 Measurement Settings and Sleep Mode using Io::Tool

Subject to proper power supply, the spectrometer pro-
be can be operated in stand alone mode, without any 
controller connected.

A change of the measurement settings and the auto-
matic cleaning settings of the spectrometer probe is 
performed by the following steps:

Start Io::Tool and logon as user or expert.

Select menu Service \ Measurement Settings.

Push the button Enter Service Mode.

Push the button Trigger Measurement to exe-
cute a single measurement. 

Push the button Trigger Cleaning to execute a 
single cleaning process according to the actual 
settings. 

Configure	the	settings	for	measurement	as	ex-
plained below:

 

 ■ Automatic Measurement mode: Tick this checkbox to activate automatic measurements.
 ■ Measurement Interval: Can be set between 15 and 86400 sec. (1 measurement per day). In case the  

     measurement process needs more time, the spectrometer will skip single mea- 
     surements.  

 ■ Cleaning Interval:  Can be set between 0 and 86400 seconds. The cleaning interval cannot be  
	 	 	 	 	 configured	smaller	than	the	actual	measurement	interval.

 ■ Cleaning Duration:  Time the automatic cleaning is active. Can be set between 0 and 60 seconds.  
     A value of 0 s will deactivate the automatic cleaning.

 ■ Cleaning Wait Time: Time between the end of automatic cleaning and the start of measurement.  
     This time can be set between 5 and 600 seconds. 

 ■  Medium Detection: Tick this checkbox, if the spectrometer shall check the plausibility of the measu- 
	 	 	 	 	 red	fingerprint.	In	case	the	probe	is	measuring	on	air,	the	parameter	status	will	 
     switch to warning (No medium detected) and the LED becomes red.

 ■ Service Mode Timeout: This is the time when the Service Mode will stop automatically, in case no  
     further action is per-
formed. This time can be set between 600 and 
86400  
     sec.

As soon as any setting has been changed the 
text Data modified is visible on the display. 
Push the button Save Changes to store the 
new settings permanently.

Push the button Leave Service Mode to stop 
the Service Mode and to start the normal 
measuring process again.
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Within the Service / Device Settings menu the Automatic Sleep mode can be activated (see section 10.4). When 
this mode is activated, the spectrometer probe goes into the sleep (low power consumption) mode after the mea-
surement	process	is	finished	and	all	connections	are	closed	(e.g.	Io::Tool,	Modbus).	During	sleep	mode	the	LED		
flashes	blue	every	2	seconds.

The sleep mode will be interrupted with the start of the next measurement. A manual 
interruption between the measurements is possible by activating the reed switch as 
explained	below	and	shown	in	the	figure	on	the	right.

Place	a	magnet	(e.g.	from	magnetic	flip	chart)	below	the	LED	ring	in	that	way	it	is	
located below the serial number written on the type label. After a few seconds the 
LED	ring	stops	flashing	and	is	permanently	on,	which	means	the	sleep	mode	is	in-
terrupted and you can connect to the spectrometer probe via Io::Tool. Now magnet 
can be removed.

!
For	low	power	operation	please	use	sleep	mode	and	do	not	power	the	spectrometer	probe	on	/	off	perma-
nent. This might cause hardware damage on the measuring device (especially with measuring interval < 1 
hour). If extreme low power consumption is requested, please ask your s::can Sales Partner for deep sleep 

mode.

5.5 Probe Parameterisation

Number	and	type	of	the	measured	parameters	can	be	configured	individually	on	the	spectrometer	probe.	For	each	
parameter one Global Calibration will be uploaded to the probe. Therefore later upgrade is possible. 

The	G-Series	(e.g.	nitro::lyser)	will	be	delivered	with	a	fix	set	of	parameter.

In	 the	following	sections	all	available	parameters	and	the	possible	measuring	ranges	for	 the	different	 types	of	
applications are shown. These measuring ranges are the same for spectro::lyser and G-Series.

5.5.1 Parameter Measuring Ranges in Clean Water

Below	the	s::can	part	no.	of	the	specific	parameter	(e.g.	GC-G-TURB,	which	is	Turbidity	for	ground	water)	the	
measurable concentration ranges, which may vary due to water matrix, are displayed for all three optical path 
lengths (1 mm, 5 mm and 35 mm).

Parameter Ground water Surface water Drinking water
Turbidity [FTU/NTU]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-G-TURB
0 - 8000
0 - 1200
0 - 170

GC-R-TURB
0 - 9300
0 - 1400
0 - 200

GC-D-TURB
0 - 8000
0 - 1200
0 - 170

TSS [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

not available GC-R-TSS
0 - 8000
0 - 1200
0 - 170

not available

COLORapp / COLORtru [Hazen]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-G-COL
0 - 23000 / 14000
0 - 3500 / 2100
0 - 500 / 300

GC-R-COL
0 - 23000 / 14000
0 - 3500 / 2100
0 - 500 / 300

GC-D-COL
0 - 23000 / 14000
0 - 3500 / 2100
0 - 500 / 300
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Parameter Ground water Surface water Drinking water
TOC / DOC [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-G-TOC
0 - 930 / 700
0 - 140 / 100
0 - 20 / 15

GC-R-TOC
0 - 1400 / 1200
0 - 210 / 180
0 - 30 / 25

GC-D-TOC
0 - 1000 / 800
0 - 160 / 120
0 - 22 / 17

BOD [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

not available GC-R-BOD
0 - 2000
0 - 300
0 - 42

not available

COD / CODf [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

not available GC-R-COD
0 - 3300 / 2000
0 - 500 / 300
0 - 71 / 42

not available

NO3-N / NO3 [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-G-NO3-N
0 - 930 / 4100
0 - 140 / 620
0 - 20 / 88

GC-R-NO3-N
0 - 700 / 3100
0 - 100 / 460
0 - 15 / 66

GC-D-NO3-N
0 - 930 / 4100
0 - 140 / 620
0 - 20 / 88

Chl-a [µg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

not available GC-R-CHL-A
0 - 4600
0 - 700
0 - 100

not available

HS- [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-G-HS
0 - 240
0 - 35
0 - 5

GC-R-HS
0 - 240
0 - 35
0 - 5

not available

BTX [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-G-BTX
0 - 2400
0 - 360
0 - 51

GC-R-BTX
0 - 2400
0 - 360
0 - 51

not available

Chloramine [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

not available not available GC-D-CHLORAMINE
0 - 2000
0 - 300
0 - 42

Ozone O3 [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

not available not available GC-D-O3
0 - 1200
0 - 180
0 - 25

Chlorine demand CLD [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

not available not available GC-D-CLD
0 - 1000
0 - 160
0 - 22

UV254t / UV254f [Abs/m]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-G-UV254
0 - 3300 / 2800
0 - 500 / 420
0 - 71 / 60

GC-R-UV254
0 - 3300 / 2800
0 - 500 / 420
0 - 71 / 60

GC-D-UV254
0 - 3300 / 2800
0 - 500 / 420
0 - 71 / 60

1)   real OPL is approx. 0.75 mm

Spectrometer probe V3 (Firmware V2), 03-2022 Release Copyright © s::can GmbH

www.s-can.at38 / 96



5.5.2 Parameter Measuring Ranges in Municipal Waste Water

Parameter Influent	&	sewer Aeration Effluent
TSS [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-I-TSS
0 - 8000
0 - 1200
0 - 170

not available GC-E-TSS
0 - 4000
0 - 600
0 - 85

TS [g/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

not available GC-A-TS
0 - 20
0 - 3
0 - 0.42

not available

Turbidity [FTU/NTU]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

not available not available GC-E-TURB
0 - 8000
0 - 1200
0 - 170

COLORapp / COLORtru [Hazen]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-I-COL
0 - 23000 / 14000
0 - 3500 / 2100
0 - 500 / 300

not available GC-E-COL
0 - 23000 / 14000
0 - 3500 / 2100
0 - 500 / 300

TOC / DOC [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-I-TOC
0 - 3300 / 2600
0 - 500 / 400
0 - 71 / 57

not available GC-E-TOC
0 - 2600 / 2000
0 - 400 / 300
0 - 57 / 42

BOD [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-I-BOD
0 - 5300
0 - 800
0 - 110

not available GC-E-BOD
0 - 2000
0 - 300
0 - 42

COD / CODf [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-I-COD
0 - 10000 / 5300
0 - 1500 / 800
0 - 210 / 110

GC-A-COD
0 - 530 (CODf only)
0 - 80 (CODf only)
0 - 11 (CODf only)

GC-E-COD
0 - 3300 / 2000
0 - 500 / 300
0 - 71 / 42

NO3-N / NO3 [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-I-NO3-N
0 - 100 / 460
0 - 16 / 70
0 - 2.2 / 10

GC-A-NO3-N
0 - 26 / 110
0 - 4 / 17
0 - 0.6 / 2.5

GC-E-NO3-N
0 - 300 / 1300
0 - 45 / 190
0 - 6.4 / 28

HS- [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-I-HS
0 - 80
0 - 12
0 - 1.7

not available not available

Ozone O3 [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

not available not available GC-E-O3
0 - 1200
0 - 180
0 - 25

UV254t / UV254f [Abs/m]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-I-UV254
0 - 3300 / 2800
0 - 500 / 420
0 - 71 / 60

GC-A-UV254
0 - 3300 / 2800
0 - 500 / 420
0 - 71 / 60

GC-E-UV254
0 - 3300 / 2800
0 - 500 / 420
0 - 71 / 60

1)   real OPL is approx. 0.75 mm
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5.5.3 Parameter Measuring Ranges in Industrial Waste Water

Parameter Brewery Paper	mill	influent Paper	mill	Effluent Dairy
TSS [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-B-TSS
0 - 13000
0 - 2000
0 - 280

GC-P-TSS
0 - 8000
0 - 1200
0 - 170

GC-Q-TSS
0 - 4000
0 - 600
0 - 85

GC-M-TSS
0 - 8000
0 - 1200
0 - 170

COD / CODf [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-B-COD
0 - 60000 / 53000
0 - 9000 / 7900
0 - 1200 / 1100

GC-P-COD
0 - 13000 / 11000
0 - 2000 / 1700
0 - 280 / 240

GC-Q-COD
0 - 5300 / 3300
0 - 790 / 490
0 - 110 / 70

GC-M-COD
0 - 33000 / 16000
0 - 5000 / 2400
0 - 710 / 340

NO3-N / NO3 [mg/l]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-B-NO3-N
0 - 100 / 470
0 - 16 / 70
0 - 2.2 / 10

GC-P-NO3-N
0 - 100 / 470
0 - 16 / 70
0 - 2.2 / 10

GC-Q-NO3-N
0 - 100 / 470
0 - 16 / 70
0 - 2.2 / 10

GC-M-NO3-N
0 - 210 / 940
0 - 140 / 32
0 - 4.5 / 20

UV254t / UV254f 
[Abs/m]
OPL = 1 mm 1)

OPL = 5 mm
OPL = 35 mm

GC-B-UV254
0 - 3300 / 2800
0 - 500 / 420
0 - 71 / 60

GC-P-UV254
0 - 3300 / 2800
0 - 500 / 420
0 - 71 / 60

GC-Q-UV254
0 - 3300 / 2800
0 - 500 / 420
0 - 71 / 60

GC-Q-UV254
0 - 3300 / 2800
0 - 500 / 420
0 - 71 / 60

1)   real OPL is approx. 0.75 mm

5.5.4 Available Parameters for nitro::lyser

Part-no. / Application FTU NTU TSS TS NO3-N NO3

N2-D / Drinking water [X] X X [X]
N2-G / Ground water [X] X X [X]
N2-R / Surface - / River 
water

[X] X X [X]

N2-E	/	Effluent [X] [X] X
N2-A / Aeration [X] [X] X
N2-I	/	Influent	&	sewer [X] [X] X

X Parameter available and can be activated instead of another 
[X] Parameter available and activated per default

5.5.5 Available Parameters for ozo::lyser

Part-no. / Application FTU NTU TSS OZONE
O2-D / Drinking water [X] X [X]
O2-E	/	Effluent [X] [X]

X Parameter available and can be activated instead of another 
[X] Parameter available and activated per default
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5.5.6 Available Parameters for carbo::lyser

Part-no. / Application

FT
U

N
TU

TS
S

TS N
O

3-N

N
O

3

C
O

D

C
O

D
f

BO
D

TO
C

D
O

C

U
V2

54
t

U
V2

54
f

C2-D / Drinking water [X] X [X] X X X
C3-D / Drinking water [X] X [X] [X] X X
C2-R / Surface - / River 
water [X] X X X X X [X] X X X

C3-R / Surface - / River 
water [X] X X X X [X] [X] X X X

C2-E	/	Effluent [X] [X] X X X X X X
C3-E	/	Effluent [X] [X] X [X] X X X X
C2-A / Aeration [X] [X]
C2-I	/	Influent [X] [X] X X X X X X
C3-I	/	Influent [X] [X] X [X] X X X X

X Parameter available and can be activated instead of another 
[X] Parameter available and activated per default

5.5.7 Available Parameters for multi::lyser

Part-no. / Application

FT
U

N
TU

TS
S

TS N
O

3-N

N
O

3

C
O

D

C
O

D
f

BO
D

TO
C

D
O

C

U
V2

54
t

U
V2

54
f

M4-D / Drinking water [X] X X [X] [X] [X] X X
M4-R / Surface - / River 
water [X] X X X [X] X X [X] [X] X X X

M4-E	/	Effluent [X] [X] X [X] X [X] X X X X
M4-A / Aeration [X] [X] X [X]
M4-I	/	Influent [X] [X] X [X] X [X] X X X X

X Parameter available and can be activated instead of another 
[X] Parameter available and activated per default

5.5.8 Available Parameters for uv::lyser

Besides Turbidity, TSS or TS the uv::lyser provides the absorbance value (UV) of up to 4 individual wavelengths. 

Part-no. / Application FTU NTU TSS TS UV254t UV254f
U5-D / Drinking water [X] X X X
U5-R / Surface - / River 
water

[X] X X X

U5-E	/	Effluent [X] X X
U5-A / Aeration [X] X X
U5-I	/	Influent [X] X X

X Parameter available and can be activated instead of another 
[X] Parameter available and activated per default
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5.5.9 Probe Parameterisation using con::lyte

After successful probe initialisation (see section 5.3.1) the needed measuring parameters of the spectrometer 
probe have to be added to the parameter display. This is performed by the following steps:

 ■ Switch to status display with Left- or Right button.
 ■ Push Function button, select menu Manage sensors...	and	confirm	with	OK.
 ■ Select spectro::lyserV3/0/x	and	confirm	with	OK.
 ■ Select menu Add parameters...	and	confirm	with	OK.
 ■ Select	needed	parameter	and	confirm	with	OK.

The selected parameter will be displayed now on the next free position of the parameter display. The default dis-
play	configuration	is	used.	Changing	the	display	format	is	performed	by	the	following	steps:

 ■ Select the parameter in the parameter display using Up- or Down button.
 ■ Push Function button, select menu Display settings...	and	confirm	with	OK.

In	the	displayed	parameter	configuration	the	following	settings	can	be	modified.

 ■ Name Displays the actual name of the parameter. 
 ■ Unit Displays the actual unit of the parameter. 

A change of the name or unit of the parameter is performed by the following steps:

 ■ Select the entry with Up- and Down	buttons	and	confirm	by	pushing	the	OK button.
 ■ Change the name with Up-, Down-, Left- and Right buttons. 
 ■ Push the OK	button	to	confirm	the	new	name.	

Please	note	that	change	of	parameter	name	or	unit	will	not	change	the	parameter	configuration	itself	(e.g.	if	you	
change the parameter name NO3-N to NO3 the reading will still be NO3-N).

 ■ Disp.Format Within this line the number of displayed decimal places (between 0 and 5) can be set. 
    Please note that in case of too many digits high values can not be displayed and the  
    parameter reading will switch to plus signs (++.+++++).  

 ■ Load Defaults	 Confirming	this	entry	by	pushing	the	Ok button will restore the default display settings  
    from the sensor.

All	modifications	performed	by	the	operator	within	these	settings	menu	will	be	documented	in	the	config	file	of	the	
con::lyte (see manual con::lyte D-320).

!
If further licenses for parameters will be installed on the spectrometer probe after the initial start-up or in-
active parameters shall be changed to active parameters (e.g. on G-Series), this can be done via Io::Tool 
only. After the additional parameters have been activated on the spectrometer probe, a new probe initiali-

sation on the con::lyte might be needed.

 Add para.
u Add  DOCeq
  Add  NO3eq

P1/DOCeq
Name:          DOCeq
Unit:           mg/l
Disp.Format:       2
Load Defaults
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5.5.10 Probe Parameterisation using moni::tool

After successful probe initialisation (see section 5.3.2) 
all parameters of the spectrometer probe will be ins-
talled and the active parameters will be displayed on 
the Values	screen	of	moni::tool.	If	you	want	to	configu-
re the measuring parameters individually, this can be 
done using the menu item Service / Terminal / Para-
meters.

After selecting this menu item a list of all installed pa-
rameters is displayed. After selecting one or several 
parameters by clicking on them, the following activities 
can be performed:

 ■ Moving the selected parameter to a higher positi-
on in the Values display by pushing the entry Up.

 ■ Moving the selected parameter to a lower posi-
tion in the Values display by pushing the entry 
Down.

 ■ Deleting the selected parameter from Values 
display by pushing the entry Remove Parameter. 
This	action	has	to	be	confirmed	in	a	new	screen	
by pushing the button Delete all.

 ■ A new parameter can be added to the Value 
display by pushing the entry Add Parameter. A 
table of all parameters that are available will be 
displayed.

 ■ Click on the blue plus sign (+) on the right hand 
side of the parameter you want to add to the 
Values display.

 ■ Click on the blue wheel (Edit) on the right hand 
side of the parameter will display the actual para-
meter settings [1]. 

 ■ Depending on the used Service Level	different	
settings are displayed and can be edited. Para-
metername, Unit and Resolution	can	be	modified	
in the Basic level. On a higher Service Level 
(Advanced, Expert) the Additional Parameters 
can	be	configured.		

 ■ Click on the blue check mark (Config) on the 
right hand side of the parameter to check or 
modify the settings for  vali::tool of this parameter 
[2]. The Basic screen is displayed on the right. 
Please refer to the manual moni::tool for further 
information.

 ■ Click on the next blue sign (Alarm) on the right 
hand side of the parameter to check or modify 
the alarm settings for this parameter [3]. The ba-
sic screen is displayed on the right. Please refer 
to the manual moni::tool for further information.

1

2

3
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5.5.11 Probe Parameterisation using 
Io::Tool

After successful probe initialisation (see section 5.3.3) 
all active parameters of the spectrometer probe will be 
displayed on the Values screen of Io::Tool. If you want 
to	configure	the	measuring	parameters	individually,	this	
can be done using the menu item Measurement Set-
tings.

 ■ Logon as user user or expert (see section 5.4).
 ■ Select menu Service \ Measurement Settings.
 ■ Activate the Service Mode by pushing the button.
 ■ Below the Parameter Selection	all	active	finger-

prints and parameters are displayed. Push the 
blue icon on the left side of the Parameter Name 
to	open	the	configuration	window	of	the	Parame-
ter Properties for this parameter.

 ■ Name displays the used parameter name. This 
can be changed if needed.

 ■ Description is the exact description of the para-
meter.

 ■ Id and Application	are	the	identification	of	the	
calculation algorithm (Global Calibration).

 ■ Unit displays the used parameter unit. This can 
be changed if necessary.

 ■ Decimals is the number of displayed decimal 
places of the parameter. This can be changed if 
necessary.

 ■ Averaging displays the number of used readings 
to calculate the average. The number 1 (factory 
setting) deactivates the averaging.

 ■ Limits	displays	the	defined	measuring	range	for	
the used optical path length.

 ■ Error Limits displays the range outside of that an 
error message for this parameter will be dis-
played.

 ■ The	following	check	boxes	define	if	the	reading	
display will be limited to the measuring range 
(Value clipping) and if the exceed of the measu-
ring range will cause an error (Ignore Error).

 ■ Pushing the button Remove Parameter will not 
display readings of this parameter anymore and 
move the parameter to the inactive parameters.

 ■ Any	changes	made	must	be	confirmed	by	
pushing the button Save.

 ■ By pushing the blue + sign on the left hand side 
of the Parameter Name, an inactive Parameter 
will be added to the Values screen again.
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6 Calibration

At	each	measurement	 the	s::can	spectrometer	probe	detects	 the	absorbance	at	different	wavelengths	caused	
by	the	measured	medium.	This	so	called	fingerprint	is	used	to	calculate	different	parameters	(e.g.	NO3-N, COD) 
based on the global calibration the spectrometer probe is equipped with. Global calibrations are standard spectral 
algorithms	available	for	specific	conditions	of	typical	applications	(e.g.	municipal	waste	water,	river	water,	drinking	
water) in such a way, that the spectrometer probe can be used immediately after delivery. 

With a local calibration the respective parameters can be adapted to the actual concentrations of the local water 
matrix, if necessary. A local calibration can be performed directly on site without demounting the spectrometer 
probe or using standard solutions. 

!
Once	the	spectrometer	probe	is	calibrated	locally	to	the	specific	medium,	there	is	no	need	to	recalibrate	the	
spectrometer probe any more. Only the measuring windows have to be kept clean.

Data base for each local calibration are results of conventional laboratory analysis on the one hand and the ab-
sorbance spectra measured with the spectrometer probe on the other hand. Because comparison analyses are 
made	in	the	laboratory,	it	is	necessary	to	take	random	samples.	The	measurement	of	the	fingerprints	takes	place	
directly	 in	the	process	(on-line	and	in-situ).	Caused	by	this	fact	not	only	the	deviation	of	the	different	methods	
influences	the	quality	of	the	calibration	but	also	the	total	sampling	failure	(homogeneity	of	medium,	biochemical	
reactions from sampling to analysing). 

Samples have to be chosen in such a way, that they enable you to cover the whole measuring range with only 
a few samples. Therefore s::can recommends to take one sample at low and one at high concentration. Under 
normal circumstances a two-point calibration based on these samples will be satisfactory.

!
When using calibration standards you have to keep in mind that these standards will always present a dif-
ferent background matrix compared to the real measuring medium.

 ■ Before performing any kind of sample measurement, the cleanliness of the measuring windows should be 
ensured (please refer to section 9.1).

 ■ Before performing the sample measurement in-situ, the probe has to be submersed into the medium (at 
least 15 min.).

 ■ When performing the sample measurement with the multifunctional slide, rinse the slide serveral times with 
the calibration medium (sample) before measuring the sample. 

 ■ Perform	the	sample	measurement	immediately	after	filling	the	multifunctional	slide,	to	avoid	any	influences	
due to sedimentation.

 ■ A sample measurement has to be triggered at the same time the sample for laboratory analysis is taken.
 ■ The result of the laboratory analysis can be entered later.
 ■ The calibration will not be executed and used till the menu item Calibrate!	is	confirmed.
 ■ When performing a parameter calibration the result will be checked for plausibility. In case of faulty calibra-

tion an error message will be displayed to the operator.
 ■ On the spectrometer probe itself sample readings and corresponding laboratory results can be stored for 
each	parameter	using	Io::Tool	(see	section	6.2.3).	Furthermore	the	coefficients	of	the	local	calibration	(off-
set and slope) are stored on the probe.
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6.1 Types of Calibration

Depending on the type of the spectrometer probe (G-Serie or spectro::lyser) and the used controller for operation 
different	types	of	calibration	can	be	performed.

Offset Linear Multi
Number of samples 1 sample 2 samples 3 or more samples
Modified	coefficients offset offset	and	slope offset	and	slope
con::lyte D-320 possible possible not possible
moni::tool V4 possible possible possible using samples stored on con::cube
Io::Tool possible possible possible using samples stored on the spec-

trometer probe

6.2 Performing a Calibration

6.2.1 Calibration using con::lyte

This controller for operation provides, beside normal calibration procedure (see further down), the possibility for a 
quick calibration call directly from the parameter view. This is performed by following steps:

 ■ Select the parameter in the parameter display with Up- or Down button.
 ■ Push OK button, which directly displays the calibration screen.
 ■ Select Sample 1	and	confirm	with	OK to store the global (raw) signal of the 

actual reading.
 ■ Simultaneously take a water sample to analyse real parameter concentration.
 ■ Enter	the	result	from	laboratory	analyse	into	the	field	Lab 1.
 ■ Select entry Perform Calibration	and	confirm	with	OK.
 ■ Leave the calibration screen with Back button.

Now	the	selected	parameter	is	offset	calibrated.	The	advanced	local	calibration	provides	extensive	possibilities	for	
calibration of selected parameter. 

 ■ Select the parameter in the parameter display with Up- or Down button
 ■ Push the Function button.
 ■ Select the menu Calibrate expert... and pushing the OK button

Now the complete calibration screen is displayed and provides the following op-
tions:

 ■ Type	 Two	different	types	of	calibration	are	available:	Local or Global. 
   By default Local is selected. This is the normal calibration per- 
   formed by the operator. As soon as Global	is	selected	and	confir- 
   med with OK a reset of this parameter to factory calibration (glo-  
   bal) is performed and the actual reading (Value),	the	default	offset 
   (Offset) and the default slope (Slope) will be displayed.

 ■ Mode As available local calibration variants either Offset or Linear can be 
   selected.

 ■ Perform Calibration	 Confirming	this	entry	by	pushing	the	Ok button will  
     execute the local calibration, using the Lab and 
     Sample values displayed on the calibration  
     screen.

< V   P1/4 DOCeq    >

u 1.31 DOCeq
mg/l

  8.7 NO3-N
mg/l

 P1/DOCeq
Lab 1:         1.60
Sample 1:      1.32
Perform Calibration

  P1/DOCeq
Type:          Local
Mode:         Linear
Perform Calibration
Value:          1.59
Lab 1:          1.60
Sample 1:       1.32
Lab 2:          --.--
Sample 2:       --.--
Offset:          0.28
Slope:          1.00

 P1/DOCeq
Type:         Global
Value:          1.31
Offset:         0.000
Slope:         1.000
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 ■ Value Displays the measured value of the sensor like on the parameter screen (i.e. using the  
   actual calibration). The value will be updated permanently.

 ■ Lab 1 Within this line the correct value for the measured Sample 1 (laboratory result) has to be en- 
   tered. The unit of the lab value has to be in accordance with the measuring parameter. 
   An entered Lab value can be deleted by selecting it and pushing the Function button so that it  
   will not be used in the calibration.  

 ■ Sample 1	 When	confirming	this	entry	by	pushing	the	Ok button, a measurement will be performed and 
   stored as sample 1 for the local calibration. The sample for the laboratory should be taken at  
   the same time.  
   Existing readings (Sample 1 or Sample 2) are overwritten whenever a new measurement is 
   performed by pushing OK. If no sample measurement was performed or the measurement was 
   invalid, the message Measure! will be displayed instead of a numerical value. 

 ■ Offset	 Displays	the	used	offset	of	the	actual	calibration.	It	is	not	possible	to	edit	this	value.	The	offset	 
   of the global calibration is 0.

 ■ Slope Displays the used slope of the actual calibration. It is not possible to edit this value. The slope of 
   the global calibration is 1.

6.2.2 Calibration using moni::tool

Click the Service tab of 
the moni::tool screen.

Logon as Administrator 
with password admin1 
or your individual user-
name.

Click the icon of the 
sensor   you want to ca-
librate in the displayed 
system overview.

Click the icon Calibra-
te sensor in the next 
screen.

Now the screen shows 
a list of all parameters 
being measured by 
this sensor (Parameter 
name).

Clicking on the blue triangles will display more information about actual used calibration for this parame-
ter.	The	global	calibration	uses	offset=0	and	slope=1.

Furthermore a click on the History icon rightmost opens a logbook showing all calibration procedures 
performed with this con::cube up to now.

Open the calibration screen by clicking on the Calibrate icon on the right side of the parameter you want 
to calibrate.
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This button displays the  
actual used calibration 
(Global, Offset, Linear 
or Multi). Push this but-
ton to select the type of 
calibration you want to 
perform.

The current readings of 
the parameter will be 
displayed numerically 
and graphically.

A new measurement of 
the spectrometer pro-
be will be performed 
whenever you push the 
button Trigger measu-
rement.

Push the Sample icon to perform a new measurement and store the reading on the probe. Please note 
that the value (Measured) displayed below SAMPLES is the raw value, based on the global calibration. 
The Sample #1	will	be	used	for	offset	and	linear	calibration.

Push the Edit icon to enter the result of the laboratory analysis and store it on the probe.

Push the button Perform Calibration to start the calibration procedure.

After	the	calibration	procedure	is	finished	a	user	message	will	inform	you	if	the	local	calibration of parameter was 
successful. In case of an error the reason will be displayed to the user in red letters (e.g. Please enter at least lab 
values for 2 samples). 

The	coefficients	of	the	new	local	calibration	will	be	displayed	in	the	column	Value. It is also possible to write coef-
ficients	directly	onto	the	probe	by	pushing	the	button	Edit.
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6.2.3 Calibration using Io::Tool

Enter the IP address of the spectrometer probe 
into your webbrowser to start Io::Tool. Logout 
user guest and logon as user or expert. (see 
section 5.4)

Select menu Service \ Measurement Settings.

Push the button Enter Service Mode.

Push the blue calibration icon on the right side 
of the parameter name you want to calibrate.

Within the Samples screen all stored samples 
up to now for this parameter are displayed.

Results of laboratory analysis can be entered 
in the row Lab Values.

Date and time when the samples were taken 
are displayed in the row Timestamp.

If a further sample is needed, push the button 
Add Row.

When pushing the button Trigger Measure-
ment a new measurement is performed and 
the readings are displayed above as Last mea-
surement. Push the Sample button to add this 
measurement to the sample row.

The checkbox on the left side (Use)	 defines	
which samples will be used for local calibra-
tion.

Within the Calibration screen the actual used 
calibration is displayed. Below the Calibration 
mode (global, offset or linear) the actual used 
offset	(calibration offset) and the slope (calib-
ration slope) are displayed.

Below the information about the Used Calibra-
tion the Suggested Calibrations are displayed. 
Depending on the number of used samples, it 
is offset or linear calibration. Simply push the 
button Use This on the right side of the sugge-
sted calibration to use it.
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As soon as the button Use This has been pu-
shed,	the	new	calibration	mode	with	used	off-
set and slope is displayed in the upper part of 
the calibration screen.

The	used	calibration	coefficients	can	be	modi-
fied	manually	in	the	entry	field.
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7 Data Management

7.1 Data Storage

The following information is stored directly on the spectrometer probe in addition to the readings:

 ■ Global calibration for all installed parameters
 ■ Actual used local calibration for each parameter
 ■ Readings of sample measurements for each parameter
 ■ Laboratory results of samples for each parameter
 ■ Reference measurements (air, water)
 ■ Device information (e.g. type, serialnumber, address, please refer to section 10.4)
 ■ Service	information	in	the	internal	logfile	of	the	probe

The	spectrometer	probe	is	equipped	with	an	8	GB	onboard	memory	(please	refer	to	the	technical	specifications	
located	at	the	end	of	this	manual).	A	fixed	part	of	this	memory	is	resered	to	store	the	measured	fingerprints	and	
another part is reserved to store the measured parameter readings. Within the table below there are two examples 
how many data can be stored maximal. Before the memory is full, the oldest entries will be deleted.

Measuring Interval No. of Fingerprints No. of optical Para-
meters

Storage capacity of  
Fingerprints

Storage capacity of 
Parameters

2 minutes 1 2 555 days 730 days
2 minutes 2 6 277 days 603 days

!
The storage capacity is related to the measuring interval directly. The number of parameters is not correla-
ted to storage capacity of parameters directly. There are several internal parameters logged additionally. 
Activating temperature in °C does not decrease storage capacity as it is always logged as internal parame-

ter, but activating temperature in °K counts as additional parameter.

7.2 Data Transfer

If no s::can terminal (con::cube or con::lyte) is used for the operation of the spectrometer probe, there a several 
possibilities available to transfer the data. In the following sections these options are described.
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7.2.1 Data Transfer via visu::tool

Stored	fingerprint	and	parameter	results	can	be	down-
loaded from the spectrometer probe with visu::tool. 
Please refer to manual visu::tool for further details.

7.2.2 Data Transfer via Io::Tool

Stored	fingerprint	and	parameter	results	can	be	downloaded	from	the	spectrometer	probe	with	Io::Tool.	The	fol-
lowing steps are required:

Start Io::Tool and logon as expert.

Select menu Time Series and scroll down to 
the bottom of the screen.

Push the button Data Download.

Push the button Create Download Files. Now 
the download window (File Download Re-
quest) pops up.

Select the type of data, that shall be downloa-
ded	within	the	selection	field	Content. It is pos-
sible to download either parameter readings 
(Measurement data),	or	measured	fingerprints	
(Fingerprint data), or performed local calibra-
tions (Calibration data)	 or	 all	 configurations	
performed on the spectrometer probe (Confi-
guration data).

Select the time period that shall be downloaded 
(Start date, End date). This option is available 
for	parameter	readings	and	fingerprints	only.

Push the button Start Request.

After	the	download	is	finished	(File	name	is	co-
lored	blue)	the	zip	file	with	the	measurements	
can	be	downloaded	by	clicking	on	the	file	name	
(Measurement data.zip).
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7.2.3 Data Transfer via FTP, SFTP or SCP

The setup of an automatic data transfer from the spectrometer probe to an external server is performed by the 
following steps:

Start Io::Tool and logon as expert.

Select menu Service \ Device Settings \ File 
Transfer.

Push the button Enter Service Mode.

Push the button Edit Settings.

Push the button Add new File Upload to open 
the	window	for	configuration.

Select the Protocol, that shall be used (FTP, 
SFTP or SCP).

Enter the address and directory for the desti-
nation server.

Select the amount of data that shall be transfe-
red (Measurement data, Fingerprint data, Con-
figuration data, Calibration data).

Select if a Data aggregation (none, hourly or 
daily) shall be used for Measurement data and 
define	the	general	transfer	interval	(Interval).

Enter the Username and the Password for the 
destination server.

Push the button Save	to	store	the	configuration	
permanently.

Already existing data transfers as well as the time 
stamp of the last transfer will be displayed below and 
can	be	configured	 if	needed.	To	do	 this,	 simply	push	
the blue icon on the left side.
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7.3 Data Visualisation

For visualisation of the spectrometer probe readings one of the following s::can controller for operation or s::can 
tools can be used:

 ■ con::lyte (parameter readings)
 ■ con::cube	(parameter	readings,	time	series	and	fingerprints	when	using	of	spectro::lyser)
 ■ con::nect	with	PC	using	Io::Tool	(parameter	readings,	time	series	and	fingerprints	when	using	

spectro::lyser)
 ■ visu::tool	for	offline	visualisation	of	readings,	fingerprints	and	status	messages

7.3.1 Data Visualisation using Io::Tool

On the Values screen the most actual 
readings of all active parameters are 
displayed. When clicking on the para-
meter reading a window pops up which 
contains all parameter details.

 ■ Value
 ■ Measurement date
 ■ Status
 ■ Description of the parameter
 ■ Limits of the measuring range
 ■ Actual used local calibration
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On the Fingerprints screen the current 
fingerprint	 of	 the	 spectro::lyser	 is	 dis-
played. There is one diagram for each 
measured	or	calculated	fingerprint.

Description	 of	 the	 fingeprint	
with date and time of measu-
rement.

Measured	 fingerprint	 dis-
played as Absorption per me-
ter over the wavelengths.

General information is dis-
played when clicking some-
where on the background of 
the	displayed	fingerprint.

Detailed information is dis-
played when moving the cur-
sor over one measuring point.

Pushing this icon will reset any 
zoom	configuration.

Pushing this icon will copy 
the	fingerprint	data	to	the	clip-
board. So the data can be 
copied to any other program 
easily.

When clicking somewhere 
on the background outside 
the diagram axis, a window 
pops	up	to	configure	the	view	
(Graph View Settings).

Within	the	entry	field	Time Selection	the	date	and	the	time	of	a	historical	fingerprint	that	shall	be	displayed	
can	be	entered.	Clicking	on	the	calender	and	time	icon	will	open	a	selection	field.

The y-axis (Absorbance per meter) is scalled automtically by default. Deactivate the checkbox Automatic 
to switch to Manual.

Once the manual scaling is activated, a value for the minimum and the maximum of the y-axis can be 
entered.

Push the button Save	to	store	the	settings	and	see	the	modified	display	of	the	fingerprint.	Push	the	button	
Cancel	to	keep	the	fingerprint	view	unchanged.
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Depending on the number and type of parameters one or more diagrams are displayed on the Time Series 
screen. Within one diagram all parameters using the same unit are summarized.

Legend of displayed parame-
ter. A parameter can be remo-
ved from the diagram by cli-
cking on the parameter name 
(CODfeq).

Detailed information is dis-
played when moving the cur-
sor over one measuring point.

Zoom icons to diplay one hour, 
one day, one week or one 
month.

Pushing this icon will reset any 
zoom	configuration.

Arrow icons to move timese-
ries back or forward.

Copy icons to copy all dis-
played parameter readings 
into the clipboard. So the data  
can be copied to any other 
program easily.

When clicking somewhere 
on the background outside 
the diagram axis, a window 
pops	up	to	configure	the	view	
(Graph View Settings).

Within	the	selection	field	Time period the displayed time frame can be set to month, week, day or hour. 
The time series starts always on 1st of the month, on Monday, at 0 a.m. or at full hour.

Within	the	entry	field	Time Selection the date and the time of historical readings can be entered that shall 
be	displayed.	Clicking	on	the	calender	and	time	icon	will	open	a	selection	field.

The y-axis is scalled automtically by default. Deactivate the checkbox Automatic to switch to Manual.

Once the manual scaling is activated, a value for the minimum and the maximum of the y-axis can be 
entered.

Push the button Save	to	store	the	settings	and	see	the	modified	display	of	the	time	series.	Push	the	button	
Cancel to keep the time series view unchanged.

!
At the lower part of the Time Series screen there is the possibility to download the measured data from the 
spectrometer probe (see section 7.2.2).
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8 Function Check

A function check might be required for one of the following reasons:

 ■ Initial startup
 ■ Routine function check
 ■ Suspicion of monitoring system malfunction
 ■ Modification	of	monitoring	system	(e.g.	integration	of	additional	sensor	or	device)
 ■ Change of measuring location

Depending on the application (water composition), the probes and sensors connected and the environmental con-
ditions a regular function check (weekly to monthly) is recommended. The following sections provide an overview 
of all the actions that have to be performed to check the monitoring system quickly (see section 8.1), to check the 
plausibility of the collected readings (see section 8.2) and to check the integrity of a single probe or sensor (see 
section 8.3).

8.1 Check of System / Monitoring Station

Check con::lyte moni::tool / con::cube Actions needed
Power supply controller Green LED is on?

Text is visible on the 
display?

LED on housing cover is 
on	or	at	least	flashing?
moni::tool screen is dis-
played after touching the 
screen?

Check power supply of 
controller.
Power	off	controller	for	
5 minutes and power on 
again.

System running 
(up-to-date)

Displayed system time 
is current and is updated 
every second?

Click on system clock at 
the bottom of the screen 
shows current time and 
last measurement. 
Both are current?

Check for displayed error 
messages.
Check if Service mode 
is acitvated or automatic 
measurement is paused.

System status No error messages or 
error symbols are dis-
played?

LED of con::cube is 
blue and Status icon of 
moni::tool is not blinking 
yellow?

See section 10 for Troub-
leshooting.

Reason for bad system 
status

Check logbook entries 
since last function check.

Open Status tab and 
select	symbol	of	affected	
sensor for more informa-
tion.

See section 10 for Sta-
tus- and Errorcodes.

Check Remark
Function of automatic 
cleaning

Use function Clean now or wait for next cleaning cycle. Watch for air bubbles when 
cleaning is activated or listen if cleaning brush is rotating.

Compressed air supply 
for automatic cleaning

All	tubes	and	fittings	are	tight?

Function of compressor 
and storage tank

Drain condensed water from storage tank of compressor (not necessary for s::can 
compressor B-32). Check pressure.

Monitoring station 
(by-pass)

All	tubes	and	fittings	are	tight	and	all	probes	and	sensors	are	supplied	with	medi-
um? No air bubbles within the tubes?

Submersed Installation 
(in-situ)

Mounting equipment of all devices is ok and all probes and sensors are sub-
mersed?

Data transfer Check if displayed readings on local controller are equal with displayed readings on 
customer display system.
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8.2 Check of Readings

Check con::lyte moni::tool / con::cube Actions needed
Current readings 
displayed completely

No NaN and no dashes 
(- - - -,- -) or plus sign 
(++++,++) displayed. 
Use arrow buttons to sc-
roll through all displayed 
parameters. 

No NaN is displayed. Check	status	and	confi-
guration of parameter.

Current parameter sta-
tus of displayed readings

Check logbook entries 
since last function check.

Red background for 
parameter indicates 
an error or alarm. Grey 
background indicates 
reading is not current.

Check sensor integrity.

Check Reason Remark
Up-to-date:
Readings are updated
on regulary base?

- Measuring interval is too long
- Automatic measurement has been stopped manually

Consider measuring 
interval and smoothing.

Continuity:
Check historical data
(timeseries) for inter-
ruptions or discontinu-
ities

- Change of medium
- Local calibration
- Maintenance of probe / sensor (cleaning, etc.)
- Readings out of range
- System failure (loss of power, communication error,  
  etc.)
-	Unsteady	flow	through	flow	cell	installation

Only possible if timese-
ries are availbale.

Plausibility:
Timeseries look plausib-
le with daily or seasonal 
fluctuation

- Drift of readings (can be caused by fouling)
- Increasing noise 
		(can	be	caused	by	flow	conditions	or	fouling)
-	Fixed	readings	/	no	fluctuation

Check logbook of plant 
operator if possible.

Measuring range:
Readings are within the 
specified	and	calibrated	
measuring range?

Quality of results might 
be reduced outside the 
specified	range.

Accuracy:
Difference	between	
laboratory (comparison) 
values and readings of 
the spectrometer probe

In	case	of	significant	difference	during	initial	operation,	
a local calibration has to be performed (please refer to 
section 6). 
In	case	of	significant	difference	during	normal	opera-
tion, a function check has to be performed to ensure 
cleanness of measuring section (optical path).

To verify the accuracy of 
the displayed readings, 
only a reliable and valida-
ted comparison method 
has to be used. 
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8.3 Check of Probe / Sensor Integrity (Function Check)

During the software supported function check of the spectrometer probe the operation software of con::cube or 
con::lyte or Io::Tool will guide the user through all necessary steps, .

Bei der softwareunterstützten Funktionskontolle der Spektrometersonde führt die Bediensoftware von con::cube 
oder con::lyte oder Io::Tool den Anwender durch alle notwendigen Schritte, where the following is checked:

 ■ Effectiveness	of	the	automatic	and	/	or	manual	cleaning
 ■ Cleanness of the optical measuring windows
 ■ Quality of zero referneced used currently
 ■ Status of internal optic

The software supported function check is executed as follows:

 ■ Take the spectrometer probe out of the measuring medium.
 ■ General cleaning of the probe and careful cleaning of the measuring section. The measuring windows 

themselves must not be cleaned at this point. Finish the cleaning procedure by rinsing with distilled water. 
Start the function check in the operating software or on the controller (see manual of operating software).

 ■ Place the carefully cleaned multifunctional slide over the cleaned measuring section of the spectrometer 
probe. This step can be skipped when performing function check on air.

 ■ Fill the multifunctional slide with distilled water and pour it out. Rinse the multifunctional slide several times 
(at least 3 times) in this way. This step can be skipped when performing function check on air.

 ■ Fill the multifunctional slide once again with distilled water. This step can be skipped when performing 
function check on air.

 ■ Start execution of function check in Io::Tool or on the controller used for operation: 
Io::Tool:       Service \ Spectral References \ Start Function Check 
con::cube:   Service \ spectrometer \ Function Check 
con::lyte:     Status / Manage sensors / Configure... / Execute check!

The	probe	now	executes	a	measurement.	Once	the	measurement	has	been	finished,	a	quality	number	Q	between	
-2 to +2 will be displayed.According to this the following actions are necessary:

 ■ Q	=	0:	 The	probe	is	fully	operative	and	can	be	mounted	again	without	any	modification	(sensor	integri- 
   ty is ok).

 ■ Q < 0: A new reference measurement is necessary (see section 9.2).
 ■ Q > 0: Due to fouling of the measuring windows a manual cleaning is required (see section 9.1). If the  

   quality number is still > 0 after three repetitions, proceed as follows: 
   Q = 1: Perform a new reference measurement (see section 9.2). 
   Q = 2: Inform your s::can sales partner or request a RMA. 

The s::can website provides a support video, showing the complete prodedure of the function 
check (link: www.s-can.at/support-video-spectrolyser ).

Alternatively, for experienced users it is also possible to assess the status of the measuring windows and refe-
rence	measurement	by	looking	at	the	fingerprint	recorded	when	distilled	water	is	measured	and	comparing	these	
with the zero / background line. When using of the software controlled function check this evaluation is done 
automatically.

Spectrometer probe V3 (Firmware V2), 03-2022 Release

www.s-can.at

Copyright © s::can GmbH

59 / 96



The	flow	chart	below	gives	an	overview	of	the	procedure	of	the	function	check,	which	can	be	divided	into	several	
steps. Depending on the results of the test measurements that have to be performed in distilled water or on air, 
these steps will be executed or not.

Check installation for: - any damage
- any clogging

Check water supply:
- Optical path submersed all the time?
- Continuous water supply of flow cell?

Sensor integrity ok. Installation and 
water supply must be improved.

Sensor integrity ok

- Demount sensor
- Check sensor for any damage
- Start function check on operation terminal
- Further instuctions see operation terminal

Check readings

Check readings

Not ok

1. Function check in 
distilled water 

Intensive cleaning of measu-
ring section (see section 9.1)

Further function check 
in distilled water 

Preperation of reference
measurement (see section 9.2)

Ok

Ok

Not ok

Function check of  
new reference in 

distilled water 

Please contact your s::can
sales partner for further support

Reference measuremnt in dist-
illed water (see section 9.2)

Ok (Q=0)

Still not ok after 3 repe-
titions of the procedure

Not ok (Q<0)

Not ok (Q>0)

Not ok 
(Q>0)

Sensor integrity ok. 
Automatic cleaning ok.

Ok (Q=0)
Sensor integrity ok

Ok (Q=0) Sensor integrity okNot ok

Still not ok after 3 repe-
titions of the procedure
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8.3.1 Performing a Function Check using con::lyte

When using the con::lyte for operation, the result of the function check will be displayed as follow. The quality 
number	defines	the	next	step	necessary	(see	section	8.3.1).

Q > 0 Q = 0 Q < 0

Suspect of strong (Q=2) 
or small (Q=1) window 
fouling.

The probe is fully ope-
reative (sensor integrity 
is ok).

A new reference mea-
surement is necessary.

Perform cleaning until  
measuring windows are 
clean (Q=0). At least 3 
times.

Probe can be installed 
again	without	modifica-
tion.

Perform a new refe-
rence measurement 
(see section 9.2).

ES041
Function check
Cleaning required
Code:0001

Continue with OK

Information
Check finished.
Quality number Q= 2

AS040
Function check
successful.
Code:0000

Continue with OK

Information
Check finished.
Quality number Q= 0

ES045
Function check
New reference
required
Code:0010
Continue with OK

Information
Check finished.
Quality number Q=-2
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8.3.2 Performing a Function Check using moni::tool

When using the con::cube for operation, the result of the function check will be displayed as follow. The quality 
number	defines	the	next	step	necessary	(see	section	8.3.1).

 ■ Q > 0:
 ■ Suspect of strong 

(Q=2) or small 
(Q=1) window 
fouling. 

 ■ Perform cleaning 
until measuring 
windows are clean 
(Q=0). At least 3 
times.

 ■ Q = 0
 ■ The probe is fully 

opereative (sensor 
integrity is ok).

 ■ Probe can be ins-
talled again without 
modification.

 ■ Q < 0
 ■ A new reference 

measurement is 
necessary.

 ■ Perform a new refe-
rence measurement 
(see section 9.2).

The result of the function 
check is displayed in the 
moni::tool logbook also 
(see	figure	on	the	right).
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8.3.3 Performing a Function Check using Io::Tool

When using the Io::Tool operating software, the result of the function check will be displayed as follow. The quality 
number	defines	the	next	step	necessary	(see	section	8.3.1).

 ■ Q > 0: Suspect of strong (Q=2) or small (Q=1) window fouling. Perform cleaning until measuring win- 
   dows are clean (Q=0). At least 3 times.

 ■ Q = 0: The probe is fully opereative (sensor  
   integrity is ok). Probe can be installed  
	 	 	 again	without	modification.

 ■ Q < 0: A new reference measurement is ne- 
   cessary. Perform a new reference  
   measurement (see section 9.2).
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9 Maintenance

9.1 Cleaning

During routine operation the cleaning of the spectrometer probe, i.e. the optical measuring windows of the instru-
ment, is performed automatically (see section 4.3). To clean the probe manually the following is recommended:

!
Before demounting the probe be sure that automatic air cleaning is deactivated via operating software and 
air supply line is depressurised to avoid dirt and / or injury by suddenly escaping pressurized air.

 ■ Rinse sensor with hand-hot (lukewarm) drinking water to remove course deposits.
 ■ Put the probe in a bucket of hand-hot (lukewarm) drinking water for several minutes to remove deposits on 

and in between the measuring gap.
 ■ To clean the sensor housing a soft cleaning agent (e.g. dish-washing detergent) can be used.

!
When cleaning the measuring windows, care has to be taken that the windows are not damaged (do not 
use	abrasive	materials	such	as	scouring	sponges	or	stiff	brushes).

The	cleaning	of	the	measuring	windows	is	performed	using	a	soft	cloth	(one	that	does	not	leave	behind	fibres),	
cotton swabs or paper tissues that are moistened with cleaning liquid before they are applied. Furthermore, 
cleaning tissues for eye glasses, e.g. available in supermarkets, are suited. For the removal of strongly adhering 
fouling, s::can cleaning brushes are available.

The use of the following liquids is allowed for cleaning of the windows.

 ■ Water (can be mixed with a commercial liquid dishwashing agent)
 ■ Pure alcohol (Ethanol)
 ■ s::can cleaning agent
 ■ 3%	Hydrochloric	acid	(HCl)	in	case	of	mineral	film	on	the	windows

!
All cleaning liquid must only be applied on the windows using cleaning cloth or tissue. Rinse with distilled 
water directly after the cleaning. Otherwise the residue of cleaning agents may change the optical charac-
teristics of the windows under UV light and thus lead to a distortion of measurements.

 

!
After every step undertaken in the cleaning process, the measuring section 
must	be	 rinsed	with	sufficient	amounts	of	distilled	water.	After	finishing	 the	
cleaning the internal cleaning tube of the probe shall be spilled with distilled 

water.	This	can	be	done	with	a	disposable	syringe	as	shown	in	the	figure	on	the	right.

In case the cleaning nozzles are blocked, unscrew the 
black covering on the backside of the measuring sec-
tion (using a TX10 screw driver) and clean this area in 
addition	(see	figure	on	the	right).
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9.2 Reference Measurement

All s::can spectrometer probes will be delivered with a high quality reference measurement and therefore can be 
used	at	once.	The	reference	measurement	serves	to	define	the	zero	point	of	all	wavelengths	that	are	measured	
by the spectrometer probe. 

!
A new reference measurement shall only be performed due to result of a performed function check (see 
section 8.3) or if recommended from your s::can sales partner. As faulty reference measurement will lead 
to	falsification	of	all	subsequent	readings,	replacing	a	reference	measurement	has	to	be	done	with	great	

care.

 ■ Thoroughly clean the measuring section, the measuring windows (see section 9.1) as well as the multi-
functional slide.

 ■ Place the carefully cleaned multifunctional slide over the cleaned measuring section of the spectrometer 
probe. 

 ■ Fill the multifunctional slide with distilled water and pour it out. Rinse the multifunctional slide several times 
(at least 3 times) in that way.

 ■ Fill the multifunctional slide once again with controlled distilled water.
 ■ Start the reference measurement (see the following sections or moni::tool manual or con::lyte manual). The 

measurement ends automatically and replaces the last reference measurement. With Io::Tool the reference 
measurement can be started via Service \ Spectral References. 

 ■ Check the new reference measurement by means of the function check (quality number Q = 0) or manual 
measurement in the reference medium (Fingerprint = zero).

!
High quality distilled water must be used for the reference measurement. In this context, please ensure that 
it contains no foreign matter (e.g. air bubbles, contamination) whatsever! There is no way to check the 
quality of the used distilled water automatically. 

For the highest possible accuracy of measurements, it is recommended to perform the reference measurement 
at the environmental temperature and with the probe in the same orientation as it will be used when the probe is 
installed. 

!
Poor referencing (e.g. when the measuring windows have not been properly cleaned or there are traces of 
cleaning agents on the measuring windows) will reduce the quality of the readings provided by your spec-
trometer probe.

Besides the reference measurement with distilled water an additional reference measurement on air is stored on 
the spectrometer probe. This reference measurement will be used if the function check is performed on air.
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9.2.1 Reference Measurement with Io::Tool

All s::can terminals for operation support the possibility to measure a new zero reference. Io::Tool can be used to: 

 ■ Measure a new zero reference in distilled water (see section 9.2.3).
 ■ Measure a new air reference (see section 9.2.3) that can be used for a function check on air.
 ■ Activate a previous measured air or water reference (e.g. original references from factory, see section 

9.2.2).
 ■ Delete a previous measured air or water refe-

rence. Original references from factory cannot be 
deleted (see section 9.2.2). Existing references 
cannot be replaced (overwritten).

To perform any of the actions mentioned above, the 
following steps are needed:

Start Io::Tool and logon as expert (see section 
5.4).

Select menu Service \ Spectral References.

Push the button Enter Service Mode.

9.2.2	 Configuration	of	Reference	Measurement	with	Io::Tool

Within the menu Service \ Spectral Reference an over-
view of all performed reference measurements is dis-
played	(see	figure	on	the	right).

 ■ Name Indication if the reference was mede  
   during production (Original), by the 
   operator via Io::Tool (Customer) or  
   during operation with con::lyte (Mod- 
   bus) or con::cube (MT-YYYY-MM-  
   DD).

 ■ Date Day and time when the reference  
   measurement was performed.

 ■ Type Indication if it is an air reference or a  
   distilled water reference.

 ■ Status Quality of the reference measurement  
   which can be valid (white) or impre- 
   cise (yellow).

 ■ Active Indication that this reference is in use  
   currently (blue).
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To	change	any	configuration	within	the	spectral	references	the	following	steps	are	needed:	

Push the blue icon on the left side of the refe-
rence	that	needs	to	be	configured.

The displayed name (Name) and the remark 
(Comment)	can	be	modified.

Push the button Click to Activate if this refe-
rence shall be used now.

Push the button Delete Reference if you want 
to remove the reference permanently. Please 
note that references from factory cannot be 
deleted.

Push the button Save	 to	store	the	new	confi-
guration or push Cancel to keep the previous 
configuration.

9.2.3 New Reference Measurement with Io::Tool

To perform a new spectal reference measurement the 
following steps are needed:

Push the button Create new Spectral Refe-
rence.

First enter the Basic Data (Name and Com-
ment) of the new reference on air.

Push the button Skip Air Reference if you don‘t 
want to measure a reference on air. 

Otherwise push the button Next to start mea-
surement on air. Please note all instructions 
displayed	 on	 the	 Io::Tool	 screen	 (see	 figures	
on the right and below).
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After	the	air	reference	measurement	is	finished	
or skipped the Basic Data (Name and Com-
ment) for the distilled water reference can be 
entered.

Push the button Next to start the measure-
ment. Please note all instructions displayed on 
the	Io::Tool	screen	(see	figures	on	the	right	and	
below).

Push the button Ok when the New Water Refe-
rence	measurement	is	finished.
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9.3 Predictive Maintenance

s::can recommends a regular maintenance of the 
spectrometer probe in the factory. In the menu Service 
/ Status the duration until the next maintenance is dis-
played. This will be calculated based on the device age 
or the last maintenance, the actual lamp energy and 
the number of performed measurements.

Once the indicator bar is close to 100 %, the operator 
will be informed about the recommended maintenance 
and the Status LED switches from blue to yellow (see 
section 10.2 and 10.3).

After	a	confirmation	of	 the	operator	 (pushing	 the	but-
ton Proceed without Preventive Maintenance) further 
measurements are possible and the color of the LED 
changes from yellow to blue or red. After some time the 
operator is reminded again about the recommended 
maintenance.
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10 Troubleshooting

10.1 Typical Error Pattern

Error Reason Removal
 ■ Reading is above the upper 

measuring range (outside 
the error limits, see section 
5.5.11)

 ■ Check plausibility of parameters (see 
section 8.2)

 ■ Check measuring range of parameter
 ■ Read the logbook 

 
 
 

 ■ Reading is far below the lo-
wer measuring range (outside 
the error limits, see section 
5.5.11)

 ■ Check plausibility of parameter (see 
section 8.2)

 ■ Check measuring range of parameter
 ■ Read the logbook 

 
 
 

 ■ Reading cannot be calculated 
for this parameter

 ■ Check	plausibility	of	fingerprint
 ■ Perform check of spectrometer probe 

(see section 8.3)
 ■ Read the logbook 

 
 
 

 ■ Last reading is not current 
(i.e. is older than measuring 
interval + 75 s)

 ■ Stop Service mode
 ■ Start automatic measurement again
 ■ Check measuring interval
 ■ Read the logbook 

 
 
 

 ■ At least one parameter error 
flag	is	active

 ■ Hardware error or system 
error

 ■ Check parameter status 

 ■ Check system status 

 ■ Read the logbook 
 
 

Spectrometer probe V3 (Firmware V2), 03-2022 Release Copyright © s::can GmbH

www.s-can.at70 / 96



10.2 LED Ring

The spectrometer probe is equipped with a LED ring on the bottom end of the probe. The color of the LED ring 
informs	about	the	actual	status	of	the	spectrometer	probe.	The	table	below	explains	the	meaning	of	the	different	
LED codes.

Color Illumination Status Comment
blue continuous Normal operation
red continuous Device error Check error message on opera-

tor terminal or in Io::Tool
red continuous Parameter error Check parameter status on 

operator terminal or in Io::Tool
yellow continuous Service mode End service mode for normal 

operation
yellow continuous Maintenance needed Check status of sensor mainte-

nance in Io::Tool (see section 
9.3)

blue regular	flashing Booting sequence Wait for 2 minutes
blue fast	flashing Reed switch is aktivated see section 5.4.2 and 10.6
blue a	short	flash	every	2	

second
Sleep mode see section 5.4.2

blue a	short	flash	every	5	
seconds

Deep sleep mode can be activated by s::can Ser-
vice only

yellow regular	flashing Update in progress Wait up to 35 minutes
red regular	flashing Factory reset in progress Wait up to 5 minutes

10.3 Error / Status Messages and Logbook

Within the Io::Tool Status window all logbook messa-
ges of the spectrometer are displayed. This can be 
simple information but also error and status messages. 

During execution of a measurement the monitoring 
system (system status), the measuring device itself 
(device status) and the result (parameter status) will 
be checked for possible errors and for plausibility. In 
case of an error (status bit will be set from 0 to 1) a user 
message will be displayed to the operator.

There	are	specific	error	messages	available	for	the	spectrometer	probe	which	are	displayed	in	Io::Tool	(see	sec-
tion 10.3.1) and transfered to the controller used for operation also (see section 10.3.2).

Depending on the controller used for operation these messages will be shown on the display (function Monitor... 
in case of con::lyte D-320, Status	tab	in	case	of	moni::tool)	and	also	stored	within	the	result	files	or	logfiles.	Ad-
ditional to the user message (general error reason and recommendations for removal) the detailled status code 
will be displayed either in binary form (0000, 0001, 0010, 0011, 0100, etc.) or as a hex number (0x0001, 0x0002, 
0x0004, 0x0008, 0x0010, etc).
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!
Up	to	16	status	bits	are	used	for	different	errors.	If	several	errors	occur	at	the	same	time,	the	con::lyte	and	
moni::tool will add up all the status bits. This detailed information might be important if you request s::can 
support.	Below	you	will	find	examples	how	to	translate	these	combined	hex	codes:

Hex Bin Bits
0x8000 1000 0000 0000 0000 b15
0x8001 1000 0000 0000 0001 b0, b15
0x4011 0100 0000 0001 0001 b0, b4, b14

All error and status messages as well as additional in-
formation for s::can support can be downloaded from 
the spectrometer probe directly via Io::Tool.

After pushing the button Create Service Data	a	zip	file		
and	a	log	file	will	be	created	and	displayed	(Device Di-
agnosis Data.zip and Client Servicedata.log). These 
files	can	be	downloaded	by	clicking	on	the	file	name.	

The service data can be created and downloaded di-
rectly in the Status display of moni::tool using the but-
ton Sensor Diagnistics	(see	figure	on	the	right).

10.3.1 Error / Status Messages in Io::Tool

No API name Message Io::Tool Reason Removal
1 VOLT_HIGH supply voltage too 

high
Power supply of the spectro-
meter probe > 18 VDC

Check power supply

2 VOLT_LOW supply voltage too low Power supply of the spectro-
meter probe < 9.5 VDC

Check power supply

3 MED_TEMP_
HIGH

water temperature too 
high

Reading of temperature 
sensor > 45 °C

Take sensor out of hot 
medium

4 MED_TEMP_
LOW

water temperature too 
low

Reading of temperature 
sensor < 0.0 °C

Take sensor out of cold 
medium

5 DEV_TEMP_
HIGH

device temperature 
too high

Reading of internal tempera-
ture sensor > 90 °C

Remove sensor from hot 
environment

6 DEV_TEMP_
LOW

device temperature 
too low

Reading of internal tempera-
ture sensor < 0.0 °C

Remove sensor from cold 
environment

7 NO_MEDIUM no medium detected The shape of the measured 
fingerprint	does	not	look	like	
a typical application

Check installation and me-
dium	supply	(flow	cell	setup;	
water level when installed 
submersed)
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No API name Message Io::Tool Reason Removal
8 VAL_BELOW value below minimum Reading < lower error limit 

in GC
Check medium and calibrati-
on. Error limit is displayed in 
parameter settings. Activate 
checkbox Ignore Error.

9 VAL_ABOVE value above maxi-
mum

Reading > upper error limit 
in GC

Check medium and calibrati-
on. Error limit is displayed in 
parameter settings. Activate 
checkbox Ignore Error.

10 MED_BELOW signal below sensor 
range

Optical signal < 200 counts 
in medium

Check cleanliness of optical 
windows and optical path 
for blocking. Check medium. 
Maybe	different	optical	path	
length is needed.

11 MED_ABOVE signal above sensor 
range

Optical signal > 65000 
counts in medium

Check medium and optical 
path.

12 COMP_
BELOW

compensation signal 
below range

Compensation signal < 200 
counts

Sensor service needed, 
request RMA number

13 COMP_ABO-
VE

compansation signal 
above range

Compansation signal  
> 65000 counts

Sensor service needed, 
request RMA number

14 CHECK_
BELOW

check signal above 
range

Check signal < 200 counts Sensor service needed, 
request RMA number

15 CHECK_ABO-
VE

check signal below 
range

Check signal > 65000 
counts

Sensor service needed, 
request RMA number

16 DARK_NOISE dark noise above limit Dark noise out of limits Ignore error, if temporary. 
Request RMA number, if 
error is permanent.

17 DARK_MAX maximum dark noise 
above limit

Dark noise amplitude out of 
limits

Ignore error, if temporary. 
Request RMA number, if 
error is permanent.

18 MEAS_RETRY retry needed Measuring process did not 
finish	successfully	and	was	
restarted

Wait for next measurement

19 HIGH_STD_
DEV_DARK

high variance dark 
measurement

Standard deviation of dark 
measurement > 100

Check if there is any exter-
nal	influence	(e.g.	modem).

20 HIGH_STD_
DEV_MEDIUM

high variance of mea-
surement signal

Standard deviation in medi-
um > 0.05

Check	if	flow	is	turbulent	or	
measurement	is	influenced	
by air bubbles.

21 HIGH_STD_
DEV_COMP

high variance com-
pensation path

Standard deviation of com-
pensation > 0.03

Check if power supply is 
stable. Check for external 
vibrations.

22 HIGH_STD_
DEV_CHECK

high variance check 
signal

Standard deviation of check 
> 0.03

Check if power supply is 
stable. Check for external 
vibrations.
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No API name Message Io::Tool Reason Removal
23 MAINT_NEE-

DED
maintenance needed Life time OR number of  

measurements OR lamp in-
tensity has reached limit for 
predictive maintenance

Request RMA and send 
spectrometer probe to s::can 
for	Service.	Confirm	in	
Io::Tool to proceed without 
maintenance temporarily.

24 SERV_NEE-
DED

service needed At least one of several inter-
nal checks reports an error.

Check logbook entries.

25 HW_DEFECT hardware error Hardware error within optical 
unit

Request RMA, if error is 
permanent.

26 HIGH_
UNCERT

high signal uncertain-
ty

Error	during	fingerprint	or	
parameter calculation

Request RMA, if error is 
permanent.

27 NEG_MED negative medium 
signal

Optical signal < dark signal Check cleanliness of optical 
windows and optical path 
for blocking. Check medium. 
Maybe	different	optical	path	
length is needed.

28 NEG_COMP negative compensati-
on signal

Compensation signal < dark 
signal

Request RMA, if error is 
permanent.

29 NEG_CHECK negative check signal Check signal < dark signal Request RMA, if error is 
permanent.

30 NEG_FP negative	fingerprint Fingerprint	significant	below	
zero (QM of function check 
is -2)

Perform function check, 
perform new reference mea-
surement.

31 NEG_LIMIT_
EXT

extinction limit 
reached

Not implemented yet

32 COMP_ABO-
VE_REF

compensation above 
reference

Compensation signal too 
high (lamp intensity > 1.3)

Perform new reference mea-
surement.

33 COMP_
BELOW_REF

compensation below 
reference

Compensation signal too 
low (lamp intensity < 0.5)

Request RMA, if error is 
permanent.

34 CHECK_ABO-
VE_REF

check signal above 
reference

Check signal too high  
(> 50 % light energy)

Perform new zero reference. 
Request RMA, if error is 
permanent.

35 CHECK_
BELOW_REF

check signal below 
reference

Check signal too low  
(< 50 % light energy)

Perform new zero reference. 
Request RMA, if error is 
permanent.

36 INV_REF_
ENER

invalid spectral refe-
rence

Optical signal < 30000 
counts in reference medium

Repeat zero reference. 
Ignore error, if lower precis-
sion of readings is accepted. 
Request RMA.

37 MATH_
UNCERT

high mathematical 
uncertainty

Error during calculation of 
results

Check medium and optical 
path.

38 MATH_ERR calculation error Error during calculation of 
results

Check medium and optical 
path.
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10.3.2 Error Messages / Statusbits on Controller for Operation

No API name Device Para Public Para Private Message moni::tool
1 VOLT_HIGH b5 - 0020 Power supply of spectrometer 

is too high
2 VOLT_LOW b4 - 0010 Power supply of spectrometer 

is too low
3 MED_TEMP_HIGH b1 - 0002 b9 - 0200 Sensor misuse 

Environmental temperature of 
probe is too high (outside of 
specification).	No	measure-
ments possible

4 MED_TEMP_LOW b1 - 0002 b8 - 0100 Sensor misuse 
Environmental temperature of 
probe is too low (outside of spe-
cification).	No	measurements	
possible

5 DEV_TEMP_HIGH b1 - 0002 Sensor misuse
6 DEV_TEMP_LOW b1 - 0002 Sensor misuse
7 NO_MEDIUM b3 - 0008 Parameter error, wrong medium
8 VAL_BELOW b15 - 8000 Reading out of measuring 

range
9 VAL_ABOVE b15 - 8000 Reading out of measuring 

range
10 MED_BELOW b3 - 0008 Parameter error, wrong medium
11 MED_ABOVE b12 - 1000 Probe	energy	failure	(Overflow)
12 COMP_BELOW b15 - 8000 b1 - 0002 b14 - 4000 Sensor maintenance required

Parameter error, hardware error
Probe compensation failure 
(below lower limit)

13 COMP_ABOVE b15 - 8000 b1 - 0002 b15 - 8000 Sensor maintenance required
Parameter error, hardware error
Probe compensation failure 
(above upper limit)

14 CHECK_BELOW b15 - 8000 b1 - 0002 b14 - 4000 Sensor maintenance required
Parameter error, hardware error
Probe compensation failure 
(below lower limit)

15 CHECK_ABOVE b15 - 8000 b1 - 0002 b15 - 8000 Sensor maintenance required
Parameter error, hardware error
Probe compensation failure 
(above upper limit)

16 DARK_NOISE b1 - 0002 b10 - 0400 Parameter error, hardware error
Probe energy failure (Darknoise 
too high)

17 DARK_MAX b0 - 0001 b10 - 0400 General sensor error
Probe energy failure (Darknoise 
too high)
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No API name Device Para Public Para Private Message moni::tool
18 MEAS_RETRY b0 - 0001 b6 - 0040 General sensor error

internal communication problem 
in board (timeout)

19 HIGH_STD_DEV_
DARK

b6 - 0040 Parameter qualitiy not met

20 HIGH_STD_DEV_
MEDIUM

b6 - 0040 Parameter qualitiy not met

21 HIGH_STD_DEV_
COMP

b6 - 0040 Parameter qualitiy not met

22 HIGH_STD_DEV_
CHECK

b11 - 0800

23 MAINT_NEEDED b14 - 4000 Sensor cleaning required
24 SERV_NEEDED b15 - 8000 Sensor maintenance required
25 HW_DEFECT b15 - 8000 Sensor maintenance required
26 HIGH_UNCERT b2 - 0004 Parameter	error,	configuration	

error
27 NEG_MED b3 - 0008 Parameter error, wrong medium
28 NEG_COMP b3 - 0008 Parameter error, wrong medium
29 NEG_CHECK b15 - 8000 Sensor maintenance required
30 NEG_FP b15 - 8000 b2 - 0004 Sensor maintenance required

Parameter	error,	configuration	
error

31 NEG_LIMIT_EXT b3 - 0008 Parameter error, wrong medium
32 COMP_ABOVE_REF b0 - 0001 Actual used reference measu-

rement is not valid
33 COMP_BELOW_

REF
b0 - 0001 Actual used reference measu-

rement is not valid
34 CHECK_ABOVE_

REF
b0 - 0001 Actual used reference measu-

rement is not valid
35 CHECK_BELOW_

REF
b0 - 0001 Actual used reference measu-

rement is not valid
36 INV_REF_ENER b14 - 4000 Sensor cleaning required
37 MATH_UNCERT b2 - 0004 Parameter	error,	configuration	

error
38 MATH_ERR b2 - 0004 Parameter	error,	configuration	

error

10.4 Device Settings

In	case	detailed	sensor	information	or	configuration	settings	have	to	be	checked,	the	following	sections	will	exp-
lain	how	to	find	these	information	when	operating	the	sensor	with	a	s::can	operator	terminal.
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10.4.1 Check of Device Settings using con::lyte

Select the entry Manage sensors... in the main menu of the status screen. Select the name spectro::lyserV3/0/4 
in the list of installed sensors, in which the second number (4) indicates the address assigned to the sensor. After 
confirming	the	entry		Configure... as well as the entry Probesettings in the next view, the following information of 
the sensor will be displayed:

 ■ Internal	sensor	identifier	(M-Version and Model)
 ■ Sensor name (spectro::lyser)
 ■ Serialnumber of the sensor (S/N)
 ■ Hardware version of the sensor (H/W-Version)
 ■ Software version of the sensor (S/W-Version)
 ■ Information about sensor type (UV-VIS)
 ■ Information about optical pathlength (Path length)
 ■ Information about actual used reference (Name, Date)
 ■ Information about maintenance (xx %)

Information of the single measuring parameter can be retrieved via the entry Para-
meter info...	from	the	main	menu	of	the	parameter	display	(see	figure	on	the	right).	In	
addition to the parameter name (Name),  the unit of measurement (Unit) the number 
of decimal places (Disp. Format), also the lower and upper limit of the parameter 
range (P. lower / P. upper) and the adjusted alarm range (Al. lower / Al. upper) are 
displayed. 

10.4.2 Check of Device Settings using moni::tool

For checking the sensor settings click on the spectrometer icon within the system overview of the Service tab and 
select Sensor Settings. Depending on the Service Level	(figure	below	is	Service Level Advanced) some or all of 
the following information will be displayed:

 ■ Interface of the sensor (Address)
 ■ Sensor name used internal (internal). Should not 

be changed by the operator.
 ■ Sensor Name allocated to the device by the 

operator
 ■ Manufacturer name of the sensor (Vendor)
 ■ Type of the sensor (Model)
 ■ Serial number of the sensor (Serial Number)
 ■ Number of available parameters (Parameter 

count)
 ■ Information regarding the purchase (Purchase 

date, Warranty expiry date). Can be entered by 
the operator at initial startup.

 ■ Actual hardware and software version of the 
sensor (HW Version, SW Version)

 ■ Cleaning device allocated to the sensor 
(Cleaning device)

 ■ Sensor Model of the spectrometer probe
 ■ Type of the spectrometer probe (Detector Type)
 ■ Optical Path Length of the spectrometer probe in mm
 ■ Name of the actual used zero reference (Reference)

P1/DOC
Sen.:  spectro::lyse
Name:          DOCeq
Unit:           mg/l
Disp. Format:      2
P. lower:          0
P. upper:        180
Al. lower:  ----,---
Al. upper:  ----,---
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 ■ Internal number of the actual used zero reference (Reference index)
 ■ Date of the actual used zero reference (Reference date)
 ■ Actual used operation mode of the spectrometer probe (Measurement mode)
 ■ Actual used measuring interval of the spectrometer probe (Measurement interval)
 ■ Logging interval for Datalogger of the spectrometer probe
 ■ Actual used mode of allocated cleaning	device	(e.g.	automatic,	manual	off)
 ■ Actual used cleaning interval (Time between cleaning) in sec.
 ■ Actual used cleaning duration (Cleaning duration) in sec.
 ■ Actual used waiting time (Delay after cleaning) in sec.
 ■ Settings for sleep mode (automatic, ramsleep, eep)
 ■ Settings for predictive maintenance (false, true)
 ■ Percentage display until next predictive maintenance (serviceStatus)
 ■ Serial number of controller used for operation (eTerminalId)
 ■ Used port number of spectrometer probe on terminal used for operation (ePrivateIotoolsPort)
 ■ History information about installation (Installed on, Installed by)

10.4.3 Check of Device Settings using Io::Tool

Enter the IP address of the spectrometer probe into your webbrowser to start Io::Tool (see section 5.3.3 and 5.4). 
Now select menu Service \ Device Settings to display the following information:

 ■ User	specific	Name of the location
 ■ Description of the measuring device
 ■ Detector type (e.g. UV/Vis) and optical path 

length of the spectrometer probe (Device Type)
 ■ Serial number of the sensor (Serial Number)
 ■ Production date of the sensor (Manufacturing 

Date)
 ■ Actual software version of the sensor (Software 

Version)
 ■ Actual hardware version of the sensor (Hardware 

Version)
 ■ Information if Automatic Sleep mode is activated 

or not
 ■ Within the Network Settings all Current IP 

Addresses are displayed (static IP, Wifi, etc.).
 ■  The Mode can be static or DHCP.
 ■ For actual network settings the following options 

are possible:  enabled, disabled or at startup only 
(i.e. connection is enabled for approx. 10 minutes 
after a power reset of the spectrometer probe). 

!
If	 WLAN	 is	 switched	 off	 during	 operation,	 the	
reed switch can be used to activate WLAN (ple-
ase refer to section 5.4.2). The LED will start 

flashing	for	5	seconds	when	the	reed	switch	contact	is	
activated. Now WLAN is active for 10 minutes and con-
nection via mobile devices possible.
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!
For best measurement performance, for reduced energy consumption and for security reasons s::can re-
commends	to	use	configuration	disabled or at startup only for Bluetooth and WLAN.

 ■ Information if s::can Service Access is activated 
or not.

 ■ Status of actual Connector Pin Usage. The 
following options are possible:  Modbus, air 
cleaning or brush cleaning.

!
If a cleaning device is chosen, the spectrometer 
probe can not use Modbus RTU anymore. If 
Modbus is used, the spectrometer probe can not 

trigger a cleaning device directly.

 ■ Information if Modbus TCP is enabled (yes) or 
disabled (no).

 ■ Actual status of NTP server (enabled or disabled)
 ■ Actual date and time of the internal clock (Device 

Timestamp).
 ■ Actual used time zone (Time Zone).

To modify the device properties logon as user expert is needed. Then push the button Edit Settings which is visible 
below the Time Settings.	Now	properties	can	be	modified.	After	all	changes	are	finished,	push	the	button	Save 
Changes	to	change	the	configuration	permanently.
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10.5 Software Update

A	firmware	update	shall	be	performed	by	trained	personal	only.	There	are	several	possibilities	how	the	update	can	
be performed. The update procedure is always performed by the following steps:

 ■ Check the software version installed on the spectrometer probe currently (see section 10.4.1, 10.4.2 or 
10.4.3).

 ■ Have the correct update package available (download from s::can Server or ask your s::can Sales Part-
ner).

 ■ Upload of update package to the spectrometer probe. This can be done with the spectrometer probe con-
nected to the internet directly, with Io::Tool from a mobile device or with the con::cube.

 ■ File processing on spectrometer probe. This is performed automatically on the spectrometer probe after 
successful upload of the update package.

 ■ Installation	of	new	firmware.	This	is	performed	on	the	spectrometer	probe	after	successful	file	processing.

The most recommended procedure, to perform a software update via Io::Tool with the spectrometer probe con-
nected to the internet, is performed by the following steps: 

 ■ Enter the IP of the spectrometer probe 
into your webbrowser to start Io::Tool 
(see section 5.3.3).

 ■ Logout user guest and logon as expert 
(see section 5.4).

 ■ Select menu Service \ Licenses and 
Updates.

 ■ Below the header line Software Up-
dates	all	available	download	files	are	
displayed. You can also push the but-
ton Check for Online Updates now to 
search for actual updates.

 ■ Select the most actual version and 
push the button Download.

 ■ If the spectrometer probe is not con-
nected	to	the	Internet	the	update	file	
can be uploaded from a connected 
mobile device. Push the button Upload 
Configuration File	to	select	the	file	on	
the mobile device.

 ■ After	the	download	is	finished	push	
the button Install to start the update 
procedure.

!
The Software Update function will be used for upload and installation of additional parameter licenses (Glo-
bal Calibrations) also.
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10.6 Reboot and Factory Reset of Spectrometer Probe

If necessary, a reboot of the spectrometer probe can be 
performed by pushing the button Reboot Device (see 
figure	on	the	right).	

!
When pushing the button Perform Factory Reset 
the spectrometer probe will be reset to the state 
at	 delivery.	 All	 customer	 specific	 settings	 and	

configurations	are	lost.	Please	contact	your	s::can	sa-
les partner in case of open questions.

A factory reset can be perform via the reed switch of 
the spectrometer probe also. This might be necessary, 
if no remote connection to the probe is possible and 
Io::Tool cannot be started. The procedure is performed 
by the following steps:

 ■ Power	off	the	spectrometer	and	place	it	onto	a	flat	surface	with	the	measuring	
path facing upwards.

 ■ Place the magnet below the LED ring. That means the magnet is located 
below	the	serial	number	written	on	the	type	label	(see	figure	in	the	right).

 ■ Power on the spectrometer and ensure that the magnet does not move.
 ■ As	soon	as	the	LED	ring	starts	flashing,	start	to	count	the	number	of	flashes.	
After	15	flashes	(corresponding	to	30	sec.)	remove	the	magnet.

 ■ As	soon	as	the	magnet	is	removed,	start	again	to	count	the	number	of	fla-
shes.

If	the	spectrometer	stops	flashing	and	the	LED	ring	is	permanently	red,	yellow	or	blue	before	you	have	
counted	up	to	15	flashes,	the	reset	has	failed.	Power	off	the	spectrometer	and	start	the	complete	proce-
dure from the beginning.

If	the	spectrometer	stops	flashing	and	the	LED	ring	is	permanently	red,	yellow	or	blue	after	1	–	4	minutes,	
the reset was successful.

10.7 Return Consignment (RMA - Return Material Authorization)

Return consignments of the s::can monitoring system, or parts of the system, shall be done in a packaging that 
protects the device (original packaging or protective covering if possible). Before returning a consignment, you 
have to contact your s::can sales partner or s::can customer support (support@s-can.at). A RMA number will be 
assigned for each device, independent if the reason of the return consignment is service, repair or demo equip-
ment. 

RMA numbers can be requested from the s::can Customer Portal available on the s::can website directly. Return 
consignments without an RMA number will not be accepted. The customer always has to bear the costs for return 
consignment.
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11 Accessories

11.1 Installation

11.1.1 Extension Cable

The cable of the spectrometer probe can be elongated when necessary with an ex-
tension cable (10 m or 20 m length). The extension cable is attached using the probe 
cable connector plug.

Name Specification Remark
Part-no. C-210-V3

C-220-V3
Cable length 10 m

20 m
C-210-V3
C-220-V3

Assembling ex works
Material polyurethane jacket with 

double screening
cable

Interface connection M12 RSTS 8Y (IP 67), 
RS 485, Ethernet

to s::can probe cable and 
controller

11.1.2 Connection Cable for Spectrometer Probe V3 to MIL-Plug

For connection of the spectrometer probe V3 to a con::lyte with MIL-plug connection 
a	specific	adapter	cable	is	available.

Name Specification Remark
Part-no. C-32-V3
Cable length 0.3 m
Assembling ex works
Material polyurethane jacket with 

double screening
cable

Interface connection M12 RSTS 8Y (IP 67), 
RS 485, Ethernet

to s::can controller with 
MIL-plug

!
Please note that for connection to s::can terminal con::cube D-315 this cable 
will provide limited compartibility with Legarcy Mode only. For full compartibi-
lity the con::nect box B-33-012 has to be used.

11.1.3 Connection Cable for Spectrometer Probe V2 to M12-
Plug

For connection of the spectrometer probe V2 to a con::cube D-330 with M12-plug 
connection	a	specific	adapter	cable	is	available.
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Name Specification Remark
Part-no. C-32-MIL
Cable length 0.3 m
Assembling ex works
Material polyurethane jacket with 

double screening
cable

Interface connection M12 RSTS 8Y (IP 67), 
RS 485, Ethernet

to s::can controller with 
M12-plug

11.1.4 Spectrometer Probe Mounting (inclined / horizontal)

For proper, inclined or horizontal submersed installation of the spectrometer probe 
a seperate probe carrier with 45° connection bend is available. This part can be 
extended by a pipe (to be provided by the customer) if necessary. For length > 1 m 
stainless steel pipes or plastic pipes with higher wall thickness are recommended.

Name Specification Remark
Part-no. F-110-V3
Scope of delivery 1 mounting pipe

2 spacer rings
3	fixing	screws	(M5x10)

Material PVC
POM
stainless steel

mounting pipe
spacer rings
fixing	screw

Dimensions 73 / 396 mm diameter / length
Weight approx. 0.9 kg
Process connection ID 50 mm to mounting pipe OD 50 

mm
Installation / mounting submersed (in situ) see section 4.2.1

Besides the existing carrier, already known from previous versions of the spectrome-
ter probe, a new probe carrier is available.

Name Specification Remark
Part-no. F-140-V3
Scope of delivery 1 mounting pipe

1 spacer ring
Material PVC

POM
mounting pipe
spacer ring

Dimensions 128 / 294 mm high / length
Weight approx. 0.6 kg
Process connection ID 50 mm to mounting pipe OD 50 

mm
Installation / mounting submersed (in situ) see section 4.2.1
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11.1.5 Spectrometer Probe Mounting (vertical)

For proper, vertical submersed installation of the spectrometer probe a seperate 
probe carrier is available. This part can be extended by a pipe (to be provided by the 
customer) if necessary. For length > 1 m stainless steel pipes or plastic pipes with 
higher wall thickness are recommended.

Name Specification Remark
Part-no. F-120-V3
Scope of delivery 1 mounting pipe

2 spacer rings
3	fixing	screws	(M5x10)

Material PVC
POM
stainless steel

mounting pipe
spacer rings
fixing	screw

Dimensions 73 / 317 mm diameter / length
Weight approx. 0.6 kg
Process connection ID 50 mm to mounting pipe OD 50 

mm
Installation / mounting submersed (in situ) see section 4.2.1

Besides the existing carrier, already known from previous versions of the spectrome-
ter probe, a new probe carrier is available.

Name Specification Remark
Part-no. F-150-V3
Scope of delivery 1 mounting pipe

1 spacer ring
Material PVC

POM
mounting pipe
spacer rings

Dimensions 83 / 309 mm diameter / length
Weight approx. 0.6 kg
Process connection ID 50 mm to mounting pipe OD 50 

mm
Installation / mounting submersed (in situ) see section 4.2.1

11.1.6 Railing Bracket / Fixing Adapter

For	proper	and	easy	mounting	of	installation	pipes	onto	the	railing	a	seperate	fixing	
adapter  carries is available. 

Name Specification Remark
Part-no. F-15
Material Stainless steel
Dimensions 158 / 267 / 73 mm W / H / D
Weight approx. 2.8 kg
Process connection 50 mm OD extension pipe of 

spectrometer carrier
Installation / mounting up to 64 mm (2.5 inch) OD of railing 
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11.1.7 Flow Cell Setup Clean Water

For measurement of sample stream outside the medium with a spectrometer probe 
a	separate	flow-through	installation	is	available.

Name Specification Remark
Part-no. F-445-V3 suitable for all OPL
Material POM-C

stainless steel
flow	cell
mounting

Dimensions 132 / 101 / 74 mm W / H / D
Weight approx. 0.45 kg
Process connection 1/4 inch inside
Installation / mounting flow-through	(by	pass)
Operating temperature 0 to 60 °C (32 to 140 °F)
Operating pressure 0 to 6 bar (0 to 87 psi)
Accessories Hose nozzle 1/4 inch

(ID 6 mm)
F-45-PROCESS
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11.1.8 Flow Cell Setup autobrush

For measurement of sample stream outside the medium with a spectrometer probe 
in such applications, where fouling of the measuring windows may occur and au-
tomatic	cleaning	with	compressed	air	is	not	sufficient	or	not	applicable,	a	separate	
flow-through	installation	with	an	automatic	brush	is	available.

Name Specification Remark
Part-no. F-446-V3 for 35 mm OPL
Material POM-C

stainless steel
flow	cell
mounting

Dimensions  132 / 155 / 74 mm W / H / D
Weight approx . 0.9 kg
Power supply 10.5 to 13.5 VDC
Power consumption 1.2 W (typ.)
Process connection 1/4 inch inside
Installation / mounting flow-through	(by	pass)
Operating temperature 0 to 40 °C (32 to 104 °F)
Operating pressure 0 to 6 bar (0 to 87 psi)
Accessories Hose nozzle 1/4 inch

(ID 6 mm)
F-45-PROCESS

For this s::can product a seperate manual is available.
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11.1.9 Flow Cell Setup Waste Water

For measurement of waste water sample stream outside the medium with a spectro-
meter	probe	a	separate	flow-through	installation	is	available.

Name Specification Remark
Part-no. F-48-V3 suitable for all OPL
Material PVC
Dimensions 126 / 98 / 177 mm W / H / D
Weight approx. 0.65 kg
Process connection ID 40 mm
Installation / mounting flow-through	(by	pass)
Operating pressure 0 to 3 bar (0 to 43.5 psi)

11.1.10 System Panel micro::station

For easy attachment of a complete s::can monitoring system (s::can controller, 
flow	cell	autobrush	and	two	other	flow	cells)	a	separate	system	panel	with	holes	for	
mounting	of	different	devices	is	available.

Name Specification Remark
Part-no. F-501-ECO-EU

F-501-ECO-US
Material PP
Dimensions 450 / 750 / 10 mm

450 / 750 / 210 mm
W / H / D (panel itself)
W / H / D (required 
depth)

Process connection G 1/4 inch
1/4 inch NPT

F-501-ECO-EU
F-501-ECO-US
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11.2 Automatic Cleaning

11.2.1 Pressure Connection Set

For connection of the automatic air cleaning system of the spectrometer probe a 
specific	pressure	connection	set	is	available.

Name Specification Remark
Part-no. B-41-sensor
Pressure hose 3 m ID 4 mm / OD 6 mm
Assembling ex works
Material PU

Nickel-plated brass
tube
connection	fitting

Process connection 3/8 inch
Operating pressure 1 to 6 bar (14.5 to 87 psi)

11.3 Maintenance

11.3.1 Cleaning Brush

For easy and proper manual cleaning of the measuring windows of the spectrometer 
probes	a	specific	brush	is	available.	This	is	especially	suited	for	mechanical	removal	
of persistent window fouling. 

Name Specification Remark
Part-no. B-60-2 for OPL 5 and 35 mm
Dimensions 200 mm length

11.3.2 Cleaning Agent

For easy and proper manual cleaning of the measuring windows of the spectrometer 
probes	a	specific	cleaning	agent	is	available.	It	is	especially	suited	for	chemical	re-
moval of grease and persistent organic window fouling. 

Name Specification Remark
Part-no. B-61-1
Weight approx. 1.3 kg
Volume 1 000 ml
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11.3.3 Multifunctional Slide

For easy and proper function check and reference measurements of the spectrome-
ter probe a multifunctional slide is available. 

This slide can also be used for measuring individual samples outside the process 
flow	(e.g.	spot	samples	 in	a	 laboratory).	To	place	 the	multifunctional	slide	without	
requiring excessive force and risk of damaging the O-rings, the contacting surfaces 
on the probe, as well as the O-rings of the multifunctional slide can be moistened 
with water.

After	fitting,	the	multifunctional	slide	must	always	be	rinsed	first	using	distilled	water.	
This	 is	done	 to	avoid	 influence	of	subsequent	measurements	by	 traces	of	O-ring	
material	left	on	the	probe	during	fitting.	

Name Specification Remark
Part-no. B-421-V3
Material POM-H

FPM
housing
sealing

Dimensions 100 / 60 mm
26 mm

W / D 
circular opening

Volume 10 ml
25 ml

for 1 mm OPL 
for 35 mm OPL

Weight approx. 0.2 kg
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12	 Technical	Specifications

Name Specification Remark
Part-no. SP3-1-xx-NO-yyy

G3-1-xx-NO-xxx
spectro::lyser
G-Serie	(no	access	to	fingerprint),	
see section 3.3 for further details

Measuring parameter depending on type and installed 
global calibrations

see section 5.5

Measuring principle UV-Vis spectrometry with xenon 
flash	lamp	(190	-	750	nm)

256 photo diodes, dual beam ins-
trument, automatic compensation 
of	flash	lamp	aging

Automatic spectral compensation Turbidity, solids, organic substan-
ces, etc.

compensation of cross sensitivities

Measuring range depending on optical pathlegth 
(OPL)

Resolution 2.5 nm wavelenght
Measurement interval 15 sec (min.)

120 sec (typical)
min. depending on number of pa-
rameters and application

Accuracy spectro::lyser NO3-STD:    +/- 2% + 1/OPL [mg/l]
COD-KHP:   +/- 2% + 10/OPL 
[mg/l]

in standard solution (>1 mg/l)
OPL ... optical pathlength

Accuracy G-Serie NO3-STD:    +/- 3% + 1/OPL [mg/l]
COD-KHP:   +/- 3% + 10/OPL 
[mg/l]

in standard solution (>1 mg/l)
OPL ... optical pathlength

Repeatability +/- 0.004 Abs.   -   spectro::lyser
+/- 0.010 Abs.   -   G-Serie

in	air	at	20°C	with	10	flashes	per	
measurement without averaging of 
measurements

Drift (peak to peak) < +/- 0.005 Abs./day   -   
spectro::lyser
< +/- 0.010 Abs./day   -   G-Serie

in	air	at	20°C	with	10	flashes	per	
measurement without averaging of 
measurements

Global calibration all parameter precalibrated ex-
works

depending on application

Local calibration offset	or	linear to real (local) water matrix
Reference distilled water, air e.g. dist. water for analysis by 

Merck
Temperature sensor 0 to 45 °C (32 to 113 °F)

0.1 °C resolution
readings displayed license free

Sensors internal Supply voltage, tilt and rotation readings display for s::can service
Power supply 10 to 18 VDC, 350 mA

< 1.5 A

5 mA

full activity
during	flashing	(measuring	pro-
cess)
in sleep modus (logger mode)

Power consumption 3.0 W (typical)
20 W (max)
60 mW (during sleep mode)

Sleep mode can be activated from 
remote (e.g. LTE modem) either 
via REST API or via Modbus
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Name Specification Remark
Electrical potential max. 1 Ohm

< 0.5 Ohm

max. resistance between power 
supply earth of probe (=PE) and 
the real site ground
resistance between the medium 
to be measured and the ground 
of the probe‘s power supply (e.g. 
con::lyte, con::cube)

Electrical isolation galvanic isolation between electronic and housing
Sensor cable length 1.0	m	fixed	cable

7.5	m	fixed	cable
15	m	fixed	cable

-010
-075
-150

Max. recommended sensor cable 
length

12.5 VDC   18 m
13.5 VDC   23 m
15.0 VDC   31 m
18.0 VDC   46 m

con::lyte D-320
con::cube D-315
con::cube D-330

Sensor	cable	specification OD 8 mm +/- 0.5 mm, polyuretha-
ne jacket with double screening

min. bending radius 5 cm, no buck-
ling allowed at probe connection

Status information RGB LED ring on bottom see section 10.2
Interface connection M12 RSTS 8Y (IP 67), 

RS 485, Ethernet
to s::can operator terminal

Interface connection to third party 
terminals

con::nect V3 incl. Modbus RTU, 
REST API

for proper Modbus communication 
with 3rd party operator terminals 
ensure a terminating resistance of 
120 Ohm

Digital interface for cleaning 
device

1 digital in/out ; 1 digital out only available when Modbus is not 
in use

Network connection 100Base-T Ethernet, Bluetooth, 
WLAN

Bluetooth and WLAN only works if 
sensor is not submersed comple-
tely

Network ports HTTP .............. 80
HTTPS ........... 443
Modbus-TCP .. 502
SSH ................ 22
NTP ................ 123

for Io::Tool
for Io::Tool 
 
 
Default server: pool.ntp.org

Sensor materials 
(in contact with measuring medi-
um)

stainless steel 1.4404
X2 Cr Ni Mo 17-12-2
fused silica (UV-grade)
sapphire (Al2O3)

housing (ISO)
DIN material number
measuring windows (OPL 35 mm)
measuring windows (OPL 1 and 5 
mm)

Weight ca. 3.4 kg incl. cable
Dimension
(without cable gland)

44 / 473 mm
44 / 457 mm
44 / 453 mm

diameter / length (OPL 35 mm)
diameter / length (OPL 5 mm)
diameter / length (OPL 1 mm)

Operating limits temperature 0 to 45 °C (32 to 113 °F)
up to 50 °C (122 °F) < 3 minutes

temperature, min. freezing, max. 
45°C submerged

Operating limits pressure 0 to 5 bar (0 to 72.5 psi)
Operating limits others max. 3 m/s

max. 30 Nm
flowrate
mechanical stability, centric load, 
adequate for most known appli-
cation conditions and all s::can 
installation / mounting parts
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Name Specification Remark
Storage limits temperature -10 to 65 °C (14 to 149 °F) probe has to be acclimatised to 

medium temperature before initial 
operation

Installation / mounting submersed	or	in	flow	cell
Environment rating (IP) IP 68
Internal storage 8 GB on board memory see section 7.1
Back-up battery 5 years life duration without exter-

nal power supply (e.g. storage)
exchange by s::can service only

Automatic cleaning - probe con-
nection 

G 1/8 inch for air hose OD 6 mm

Automatic	cleaning	-	specification compressed air, free of oil & par-
ticles
min. 3 bar (43.5 psi)
max. 6 bar (87 psi)

medium (drinking water alternative)
allowed pressure at probe cleaning 
connection

Automatic cleaning - settings duration:   1 to 10 sec.
interval:    1 min. to 6 hours
delay:       >10 sec.

valve open or brush rotating
depending on application
delay until start of next measure-
ment	(consider	that	flow	cell	has	to	
be	filled	up	with	new	medium)

Mechanical tests deviation, shock, temperature
8 bar (116 psi)

acc. internal quality criteria
leak test

Quality tests 99% within tolerance over 24 hours
NO3 standard solution
8	fingerprints	within	specification

precision / stability
linearity
absorbance in distilled water

Light source xenon gas discharge lamp
Stability light source > 99 %

> 99.5 % (typical)
UV-Vis (230 - 650 nm) standard 
deviation in air at 20°C with 10 
flashes

Life time light source > 1 x 109	flashes Life time = 50 % of output energy
Protection light source shielded, encapsulated
Regulation light energy between 60 and 100% by s::can service only
Flashes per measurement 20	-	60	flashes	/	measurement depending on application
Predictive maintenance ligth 
source

after 2 - 3 years
after 1 - 2 Mio. measurements
at lamp intensity 50 - 60 %

for one-time extension of the war-
ranty claim by 3 years (Item-no. 
X-03-SPECTRO)

Warranty standard 2 years
Warranty extended (optional) 3 years
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Name Specification Remark
Conformity - environmental testing EN 60721-3
Conformity - EMC EN 61326-1
Conformity - RoHS2 EN 50581
Assignment Probe Plug
(pin side view)

7 ..... Brown (BN) ...............................  
5 ..... Blue (BU) .................................. 
6 ..... White (WH) ............................... 
8 ..... Black (BK) ................................. 
3 ..... White / Green (WH-GN) ............ 
4 ..... Green (GN) ............................... 
1 ..... White / Orange (WH-OG) .........
2 ..... Orange (OG) ............................. 

RS485 Data +
RS458 Data -
+12 V Power supply
Ground Power supply
Ethernet pair 1
Ethernet pair 1
Ethernet pair 2
Ethernet pair 2
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ABOUT THIS MANUAL 

 

Structure 

 

This manual is structured into four parts: 

 

• Part A – General Information 

• Part B – Getting Started 

• Part C – Operation of moni::tool 

• Part D – Additional Information 

 

General Information comprises safety guidelines, background information on s::can products as well as information 

regarding product updates. Furthermore, and of major relevance for using this manual, an introductory chapter on the used 

terminology defines how certain terms are used in this manual and with respect to s::can products in general. 

 

Getting Started focuses on the steps from unpacking the product to the initial start-up. The first chapter addresses technical 

product information on the intended use as well as on the functional principles of key product components. Following a 

chapter on the installation of the system finally the initial start-up is explained. 

 

The main part of the manual addresses Operation of moni::tool. Its structure follows the graphical user interface of 

moni::tool and all components are addressed as they are accessed when working through the various software menus and 

items.  

 

Finally, Additional Information provides insight into various issues of function checks, troubleshooting as well as into using 

the VNC software for taking over con::cube display, touch and keyboard from remote. 

 

 

Usability 

 

Terms in this document which are marked italic and underlined (example) indicate that a corresponding item can be found 

on the display of your terminal or on your s::can product. Terms which are formatted italic only refer to proprietary notations 

of or within s::can products. 

 

For easy navigation in areas of moni::tool with a deep hierarchical order, i.e. 

several levels of windows, on top of the screens a “navigation line” indicates the 

level of the currently active screen. The elements of this line can also be used for navigating to the higher software levels. 

 

The concept of Service Levels in moni::tool helps adapting the information on some screens to actual needs. This is 

indicated in the respective chapter with Service Level / Expert 

 

While this manual focuses on moni::tool version 4.0, it basically covers version 2 and 3 as well since operational aspects 

have not been affected by this version step. However, due to the change from a Microsoft Windows© operating system (V 

2.5) to a Linux-based platform (V 3.0) activities which are implemented on the level of the operating system need to be 

handled differently. These differences are indicated in the respective chapters of this manual. 

 

 

Disclaimer 

 

In spite of careful elaboration this manual may contain errors or incompletion. s::can does not assume liability for errors or 

loss of data due to such faults in the manual. The original manual is published in English and German by s::can. This original 

manual serves as the reference in case discrepancies occur in versions of the manual after translation into third languages. 

 

This manual and all information and figures contained therein are copyrighted. All rights (publishing, reproduction, printing, 

translation, storage) are reserved by s::can Messtechnik GmbH. Each reproduction or utilization outside the permitted limits 

of the copyright law is not allowed without previous written consent from s::can Messtechnik GmbH. The reproduction of 

product names, registered trade names, designation of goods etc. in this manual does not imply that these names can be 

used freely by everyone; often these are registered trademarks, even if they are not marked as such. 

 

This manual, at the time of its publication (see release date printed on the top of this document), concerns the s::can 

products listed in the chapter Product Packages of Part A in this manual. Information and technical specifications regarding 

these items in s::can manuals from earlier release dates are herewith replaced by this manual. 
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TERMINOLOGY 

 

 

Terminal Terminal refers to the hardware which is used to operate the monitoring station and to 

which the various sensors are connected. 

In the framework of this manual this will usually mean a con::cube running moni::tool. 

Sensor All devices producing the data which are then further processed as measurement values 

are referred to as sensor, irrespectively whether it is complex hardware such as a 

spectro::lyser or a simple device such as a temperature sensor. 

Raw values Raw values are the data as they are originally produced by the respective sensor, without 

any further processing.  

Very often this will be measurements of mV or mA which have no deeper meaning for a 

standard user and are hence usually not accessible. 

Measured values Measured values are delivered by the respective device to the user.  

This usually involves the physical sensor measuring the raw data and some data 

processing relating those raw values to the typical unit of the respective parameter (e.g. 

mV  °C). The second step is referred to as calibration.  

Clean values Clean values are measured values which have been further processed by the vali::tool 

software. 

Local / Remote Access Basically a monitoring station can be accessed and operated either locally or remotely. 

Local access means that input devices (touch screen, optional mouse, keyboard using the 

USB interface) and output devices (display) of the station hardware are used.  

Remote access means that the web-server forming a key component of moni::tool (and 

actually producing and providing the various moni::tool screens) is not accessed through 

the built-in web-browser but through any standard web-browser running on another 

computer. The connection between the “remote” computer and the monitoring station 

(con::cube) which facilitates the required internet communication between the two devices 

is based on http and uses port 80. 

However, It is important to note that whenever this manual talks about services to be 

available locally only, the respective activities can be implemented via VNC as well (please 

refer to section 0 of Part D for further information). 
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SAFETY GUIDELINES 

 

Installation, electrical connection, initial set-up, operation and maintenance of any s::can product as well as 

complete s::can measuring systems must be performed by qualified personnel only. Such qualified personnel 

need to be trained and authorized by the plant operator or by s::can for these activities. The qualified personnel 

must have read and understood this manual and have to follow the instructions contained in this manual. 

 

For setting up s::can measuring systems correctly, the manuals for  

 

• the terminal (con::lyte, con::cube or PC / notebook with con::nect),  

• the operating software (ana::lyte, ana::pro or moni::tool) as well as  

• the connected sensors  

 

have to be consulted. 

 

The operator is responsible for obtaining required local operating permits and for complying with the joint constraints 

associated with these. Additionally, local legal requirements have to be observed (e.g. regarding safety of personnel and 

means of labor, disposal of products and materials, cleaning, environmental constraints). Before putting the measuring 

device into operation, the operator has to ensure that during mounting and initial start-up – in case they are executed by the 

operator himself – the local legislation and requirements (e.g. regarding electrical connection) are observed. 

 

All s::can products are leaving our factory in immaculate technical and safety conditions. However, inappropriate or not 

intended use of products can cause danger! The manufacturer is not responsible for damage caused by incorrect or 

unauthorized use.  

 

Any kind of manipulation of the instrument is strictly prohibited - except for the activities described in this document. 

Conversions and changes to the device must not be made, otherwise all certifications and guarantee / warranty become 

invalid. For details regarding guarantee and warranty please refer to our general conditions of business. 

 

 

Special Hazard Warning 

 

As s::can measuring systems are frequently installed in industrial and communal waste water applications, special 

care has to be taken during mounting and demounting of the system as parts of the device might be contaminated 

with dangerous chemicals or pathogenic germs. All necessary precautions should be taken to prevent endangering of one’s 

health during work with the measuring device. 
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PRODUCT PACKAGES 

The following variants and extension packages of the moni::tool software are available. For detailed information about 

software variants please refer to the s::can homepage www.s-can.at or directly to www.moni-tool.at. 

 

 
 * Every s::can con::cube terminal is delivered with the basic moni::tool version for four parameters at no extra costs! 

 
Annual support and carefree packages are available. Please contact your s::can Sales Partner regarding these products. 

 

 

SCOPE OF DELIVERY 

Upon receipt, please check the received consignment for completeness on the basis of the delivery note and check for any 

possible damage incurred during shipping. Please inform the delivering dispatcher and s::can immediately in case of any 

damages in transit. 

 

The following parts should be included in the delivery:  

• s::can software moni::tool, already pre-installed on your terminal (item-no. S-11-xx-MONI), 

• s::can manual moni::tool. 

 

The following parts might be included in the delivery if ordered as an option:  

• s::can software vali::tool and ana::tool, already pre-installed on your terminal  

(item-no. S-14-VALI and S-15-ANA) 

 

In case of incompleteness please contact your s::can sales partner as soon as possible! 

 

 

PRODUCT UPDATES 

The manufacturer reserves the rights to implement, without prior notice, technical developments and modifications in the 

light of continuous product care. Software updates will be made available in the form of update packages that can be 

downloaded and installed on the s::can terminal.  
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Intended Use 

The s::can software moni::tool is intended for operation of s::can monitoring stations. Based on an open, innovative, 

location-independent architecture, it uses a local database for collecting all data and a web server for visualization and 

operation.  

 

moni::tool supports the following functions:  

 

• All sensor and monitoring station management tasks (e.g. initialization, configuration, calibration) 

• Automatic restart and continuation of measurement after interruption of power supply  

• Data management, visualization and export of results (values, time series, UV/Vis-spectra in 2D/3D)  

• Indication of sensor status and performance  

• Advanced system for quality assurance and quality control (QA/QC)  

• Logging and tracking of all maintenance actions performed on the monitoring station (e.g. changes of sensor 

settings or components, calibration and any other activities)  

• Automatic feedback to the operator using the incoming and logged information  

• Online calculation of customized parameters on the terminal  

• Support of all terminal interfaces 

• PLC (Programmable Logic Controller) functions 

 

For the moni::tool basic module the following add-ons are available:  

 

• vali::tool - advanced module for real time data validation  

• ana::tool - advanced module for real time event detection  

• higher number of supported parameters 

• advanced features - advanced module for data export (Auto-Export, TML), see software variants above for 

complete list.  

 

 

Functional Principle 

 

moni::tool 
 

The moni::tool software package consists of several components. The central component of the system is a PostgreSQL 

database in which all measurement data as well as all configurations and settings are stored. Measurement data are 

obtained from all s::can sensors through specific drivers that communicate with the devices using either the Modbus protocol 

or a mA signal.  

 

Information is presented to the user via webpages that are generated by a webserver on the s::can terminal. On these 

webpages measurement results and status information can be viewed, configurations can be changed and service actions 

can be performed. When the s::can terminal is connected to a network, these webpages can also be accessed from any 

computer with access to the terminal. In this way true remote control of the station is possible. 

 

All implemented tools are programmed in Java and the platform independent client runs on any Java enabled web browser. 

This means that sensors and stations can be accessed from any suitable device that is connected to the internet. 

 

Tools, devices and protocols can easily be integrated or customized at any time. 

 

 

vali::tool 
 

vali::tool is s::can’s data validation module. Its task is to automatically detect, mark and (optionally) clean-up untrustworthy 

data. This data evaluation provides valuable quality information on the individual measurements performed by the system.  

 

The results from this online validation are utilized in several ways. Firstly, the user can be provided with indications that a 

sensor requires maintenance or that malfunctions have been detected. And secondly, the marking of questionable results 

enables the alarm tool (ana::tool, see below) to ignore data of insufficient quality and hence improve its accuracy 

significantly.  
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The use of automatically cleaned measurement results is of special interest for process control where a loss of signal can 

lead to undesirable consequences in the process while intelligent data clean-up allows the controls to continue working 

properly.  

 

For data validation a number of simple but robust statistical methods such as the detection of outliers, discontinuities or 

noise have been implemented. 

 

 

ana::tool 
 

ana::tool is s::can’s event detection module. It is designed to evaluate data cleaned by the validation module regarding its 

normality and, in cases of identified significant deviations, to trigger specific alarms. While ana::tool has been optimized for 

utilizing multi-dimensional spectral data, it will work just as well with single or multiple one-dimensional inputs from 

conventional sensors. However, the integration of spectral data provides a much more complete picture of water quality than 

can be obtained through single parameters.  

 

The applied methods for identifying alarm situations comprise static thresholds, dynamic thresholds, pattern recognition, 

spectral alarms and cumulative alarms. 

 

 

Installation 

 
The moni::tool software has been developed for its use on the s::can con::cube hardware. It has already been installed on 

any purchased terminal and no separate installation of the software is required.  

 

Update or recovery packages are available on the s::can partner portal (www.s-can.at/services/partner-portal). Please refer 

also to the manual delivered with the respective s::can terminal. 

 

Requirements Web Browser 
 

The local browser on your s::can terminal is preinstalled and fulfils all requirements for optimal performance. For using 

moni::tool remotely, the browser on the PC / notebook has to meet the following specifications:  

• Mozilla Firefox >= V3.6 (no compatibility mode)  

• Google Chrome >= V14  

• Opera >= V8.9 (equates V11.5)  

• MS Internet Explorer >= V9 (no compatibility mode)  

• Apple Safari >= V5 

 

 

Requirements Spectrometer probes  
 

For being operated with moni::tool, spectrometers have to be equipped with firmware V1.0.z (V0133) or higher. s::can 

recommends to always use the most actual firmware version available. 

 

 

Conditions for Use / Licensing Terms and Conditions 
 

For each terminal an individual license file is needed which is already installed at delivery according to the ordered software 

package. For an upgrade of the moni::tool software (see section Product Packages above) a new license file can be 

downloaded to the terminal. 

 

The license text can be found in moni::tool in the Help tab. Licenses are deemed accepted when an s::can product is used. 
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System Set-up 

 

The s::can terminal is delivered with a pre-installed operating software moni::tool. Whenever the terminal is newly connected 

to power supply (please refer to the terminal manual), moni::tool will start automatically. Depending on the type of the 

terminal it will take 1 - 2 minutes for the start-up process to be completed. 

 

After the initial start-up the monitoring station needs to be configured and sensors need to be installed.  For this purpose a 

list of tasks has to be performed as is indicated below. 

 

Task moni::tool Path 
Manual 

page 

Set terminal language Service / Terminal / Terminal Language 

Bottom Menu / flag symbol (external browser only!) 

51 

15 

Log-in Bottom Menu / User icon or Tab Service  

(Default password for user “Administrator” is “admin1”) 

15, 33 

Set time zone and network time server Service / Terminal / Date & Time / Time Configuration  51 

Set date and time Service / Terminal / Date & Time / System Time 51 

Set station name  Service / Terminal / Settings / Station 42 

Set computer name and network configuration  Service / Terminal / Network  41 

Configure users Service / Terminal / Settings / User Accounts 42 

Install sensors Service / Add new sensor 64 

Configure the parameter order in which they are 
displayed 

Service / Terminal / Parameters 44 

Configure measurement interval Service / Terminal / Measurement  38 

Configure automatic cleaning devices Service / Cleaning Devices 84 

Configure vali::tool Service / Terminal / Parameters 48 

Configure outputs Service / Outputs /  

• Analog Outputs 

• Digital Outputs 

• Fieldbus Outputs  

• SMS Notification 

• Auto-sampler 

Service / Outputs / File Output /  

• File Generation / Setup 

• FTP(SSH) Transfer  

70 

 

 

 

 

 

75 

Collect samples Service / Samples & Calibration / Taking Samples 36 

Check sensor readings, calibrate if necessary Service / Sensors / Calibrate sensor 61 

 

 

Once the system has been operated successfully for some days and validated results have been produced, the set-up 

process can be completed. 

 

Configure ana::tool Service / ana::tool  67 

 

 

Please refer to the respective chapters of this manual for details! 

 

 

 

Typically, some of the tasks listed above will be implemented only during the initial system set-up. However, other 

activities will need to be repeated on a regular basis. Hence, the list above can also be seen as an overview on 

operations and maintenance and as a guide to the respective sections of moni::tool and of this manual. 
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0 Permanently Visible Components 
 

 

 

 

These moni::tool elements are shown 

as part of the start screen but are 

available on all other screens as well. 

 

They form the backbone of moni::tool 

navigation and provide access to all 

its functions. 

 

Their respective functionalities are 

explained below. 

 

 

 

0.1 Tab Menu 

 

The seven Tab Menu icons are the main navigation tool for accessing the different views and possibilities of the moni::tool 

software. Furthermore, they also highlight key status information of the monitoring station, as shown for instance for the 

Status tab below.  

 

The currently selected tab is highlighted, as shown for Values below. 

 

 

Values is moni::tool’s default view and displays the current readings as well as information on the 

measurement quality for all installed parameters and provides additional functions.  

(see Chapter 1) 

Time Series is the main view to assess recorded measurements through displaying time series of 

parameter results, including various manipulation options.  

(see Chapter 2) 

Fingerprint is the tab specialized on analysing absorbance spectra as produced by spectro::lyser. 

(see Chapter 3) 

Status provides actual information on all the measurement system’s components. It covers various 

issues and its icon blinks yellow if an error is detected.  

(see Chapter 4) 

Alarm provides access to the component designed to detect irregularities within the monitored 

media. The icon blinks yellow if an alarm has been triggered.  

(see Chapter 5) 

Service aggregates all aspects of system configuration as well as of setting specific controls. The 

icon blinks yellow if the monitoring station has been set into service mode. 

(see Chapter 6) 

Help addresses various formal aspects and provides background information on the system and its 

functionality. However, the use of this tab can also be adapted to user preferences. 

(see Chapter 7) 

 

 

 Available Quick reference guides: 

Manuals moni::tool / Service_Guides note_monitool_overview 

 Please refer to the s::can Customer Portal! 
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0.2 Bottom Menu 

 

The Bottom Menu shows some key information about the monitoring station’s status and provides access to some key 

functions. An overview on the individual elements is provided below. 

 

 
 

 

 

No. Element Information Push-Function 

 
Language 

Language selected for the remote browser 

session indicated by the flag symbol 

Change the language used for the remote browser 

moni::tool session  

 
User User currently logged-in  

log-in / log-out; con::cube shutdown/re-start; 

change Service Level 

 
Station name Name of the monitoring station - 

 
Date & time System date and time Display date / time of the last measurement 

 
Activity 

Activity the system is currently performing 

(partly incl. remaining time) 
- 

 
Logo s::can logo 

Pushing the logo will show information about the 

terminal and moni::tool (as Help / Version Info) 

 

Details on the individual elements and their respective push-functions are presented in the following sections of this chapter. 

 

 

0.2.1 Language Selection 
 

Select one of the offered languages by pushing its flag 

symbol. 

 

This selection influences only the language used for the 

current remote session via an external browser. It has no 

impact on the language settings for the terminal itself! 

 

 Relevant Manual sections: 

Terminal language selection Service / Terminal / Terminal Language 6.4.7, p. 51 

 

 

 

0.2.2 User 

 

Beside the Bottom Menu’s User icon the current log-in status is shown. When no user is logged-in, pushing 

the text field opens the log-in dialogue.  

 

Usually, in this dialogue a username and the respective password can be entered. Alternatively, the options for a simple 

(only the password needs to be entered) or for an automatic log-in can be activated in the Service tab. 

 

When a user has been logged-in already the respective user name is displayed (e.g. Administrator) and pushing the name 

provides access to the following options:  

6 

5 

4 

3 

2 

1 

1 2 3 4 5 6 
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• Terminal:  Shutdown (switches the con::cube off, app. 15 s; before a 

restart the power needs to be disconnected for app. 60 s) / 
Reboot (re-starts the con::cube, app.3 minutes) 

 

• Logout:  Log-out of the current user (happens also automatically 

after an inactive period) 

 

• Service Level: Basic / Advanced / Expert (the available levels depend on the active user profile) 

 
 

 Relevant Manual sections: 

User administration Service / Terminal / Settings / User Accounts 6.4.4, p. 42 

Log-in mode Service / Terminal / Settings / Login Mode 6.4.4, p. 42 

 

 

0.2.3 Station Name 
 

The name of the station allows the quick identification of the respective system which is especially relevant when several 

stations are accessed remotely. 

 

 Relevant Manual sections: 

Setting the station name Service / Terminal / Settings / Station 6.4.4, p. 41 

 

 

0.2.4 Date & Time 
 

The Bottom Menu displays the current date and time as configured for the station and provides quick information on the time 

of the last measurement. 

 

 Relevant Manual sections: 

Setting date and time  Service / Terminal / Date & Time / Time Configuration 6.4.6, p. 51 

Setting the time zone Service / Terminal / Date & Time / System Time 6.4.6, p. 51 

 

 

0.2.5 Activity 
 

The Activity element indicates the activity status of the station.  

 

This is helpful when an automatic measurement program is active for understanding at which point of the measurement 

cycle the system stands and how long the respective phase will still last. 

 

 Relevant Manual sections: 

Configure automatic cleaning devices Service / Cleaning Devices 6.10, p. 84 

Configure the measurement interval Service / Terminal / Measurement 6.4.1, p. 38 

 

 

0.2.6 Logo 
 

The s::can logo provides direct access to information on the used terminal, the installed software and the network, which is 

part of the Help tab. 

 

 Relevant Manual sections: 

Version Info Help / Version Info 7.1, p. 86 
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0.3 Top Menu 

The Top Menu provides information about the station’s connection status and the current software version. 

 

 

 

 
 

No. Element Information Push-Function 

 
Connection status Active network connection 

Access to network configuration  

(admin rights required) 

 
Software version Software version and operating system - 

 

 

0.3.1 Connection Status 
 

The first part of the element symbolizes the physical type of the network connection: 

 

 
Local Area Network (LAN)  Wireless LAN 

 Modem  Virtual Private Network (VPN) 

 

Beside the network-type symbol the name of the network (if available) or of the used settings-profile and the connection 

status are shown. 

 

 con::cube not connected to network using LAN adapter 

 con::cube connected to network using LAN adapter 

 
con::cube connected to network using WLAN adapter; signal strength 1 (poor signal), 2 (weak signal) 

or  3 (good signal). In addition the WLAN network name is displayed 

 

con::cube connected to network using internal modem (optional); signal strength 0 (no signal), 1 (very 

poor signal), 2 (poor signal),  3 (weak signal), 4 (good signal) or 5 (perfect signal). In addition the Sim-

card provider name is displayed. 

 

The available options for configuring the respective settings can be accessed directly through this element. However, this 

will require a user with administrator rights. 

 

 Relevant Manual sections: 

Configure network settings Service / Terminal / Network 6.4.3, p. 41 

User administration Service / Terminal / Settings / User Accounts 6.4.4, p. 42 

 

 

0.3.2 Software Version 
 

This element of the Top Menu shows the installed moni::tool version and the con::cube’s operating system. 

 

 

0.4 Scroll Bar 

The Vertical Scroll Bar can always be found on the right side of the frame. It is highlighted when it is active for navigating 

through views which are longer than the standard moni::tool screen. 

 

The con::cube touchscreen also offers the possibility to navigate by using typical gestures (“swiping”).  

2 

1 

1 2 
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1 Values 
 

The Values screen provides a detailed 

overview of the last parameter results as 

well as status information from all 

configured sensors.  

 

The information for up to eight parameters 

can be displayed simultaneously, the 

respective indices run from top left (=1) to 

bottom right.  

 

In situations where more than the 

displayed number of parameters are 

monitored the scroll bar on the right 

screen side allows moving down and up 

for viewing the other parameters.  

 

 

 Relevant Manual sections: 

Configure parameter order Service / Terminal / Parameters / Parameter Order 6.4.5, p. 45 

Configure Values screen Service / Terminal / Display / Values Layout 6.4.8, p. 52 

Configure logged-out display   Service / Terminal / Display / Parameter Display 6.4.8, p. 52 

 

For each configured parameter a display module is defined, which consists of a main upper part showing names and values 

and a lower part providing additional information. 

 

 No. Element Information Push-Function 

 

 
Parameter 

name 

Name assigned to 

this parameter 
- 

 
Parameter 

results 

Last measurement 

results 

→ Parameter Time Series (see 2.5) 

 

 
Parameter 

info 

Additional information 

on how results are 

produced and used 

→ Parameter Details (see 1.3) 

 

 

 

1.1 Parameter Name 

The name for a parameter can be chosen freely and is independent from the name of the respective sensor (see 6.4.5). It is 

used for display in moni::tool as well as for identifying entries in the various log files. 

3 

2 

1 1 

2 
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1.2 Parameter Results 

 

 No. Element Information Push-Function 

 

 
Measured value 

Reading as delivered by the sensor 

(visible only when “clean value” is 

displayed as parameter reading) 

→ Parameter Time 

Series  

    (see 2.5) 

 
Parameter reading 

Reading of the parameter (either 

measured or clean value) 

 
Unit Physical unit of the parameter  

 
Time stamp Date and time of the measurement 

 

 

1.2.1 Measured Value 
 

This is the value which has actually been produced by the respective sensor, i.e. without applying vali::tool’s cleaning 

algorithms (which is also indicated in Parameter Info - see below). Accordingly, it is displayed only if a cleaned value is 

displayed, 

 

1.2.2 Parameter reading 
 

If the clean value as calculated by vali::tool is selected for display, the cleaned value is shown as parameter reading which 

might differ from the Measured Value, which is then displayed above (see also 1.3.3). 

 

1.2.3 Unit 
 

The physical unit of a parameter can be assigned in the parameter configuration. 

 

1.2.4 Time Stamp 
 

The displayed the date and the time show when the measurement of the displayed parameter reading took place. It is also 

used to identify the respective measurement in the results data base, e.g. for display in Time Series. 

 

1.2.5 Functions 
 

Besides displaying the information as described above, Parameter Results has two more functions: 

 

• The background color provides information on the measurement quality. 

 

White Displayed measurement okay 

Red An error occurred – see status message 

Grey The displayed result is older than three measurement intervals 

 

• Pushing the display field switches directly to a specific view of Time Series and will display measured and 

cleaned values of the respective parameter over the last 24 hours (see also 2.5) 

 

 

 Relevant Manual sections: 

Parameter settings Service / Terminal / Parameters 6.4.5, p. 44 

Parameter validation with vali::tool Service / Sensors / Parameters 6.5.4, p. 60 

Results analysis with Time Series Time Series 2, p. 22 

Checking the station status Status 4, p. 27 
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1.3 Parameter Info 

 

 No. Element Push-Function 

 

 
vali::tool status 

→ Parameter Details 

    (see 1.3.5) 

 
Alarm status 

 
Value Type 

 
Sensor name 

 

 

1.3.1 vali::tool Status 
 

The colour of the checkmark indicates the status of the vali::tool component: 
 

 
vali::tool is active and monitors the parameter permanently 
Respective information is available within the system and written into output files 

 vali::tool is inactive, no respective information is available for this parameter 

 
 

1.3.2 Alarm Status 
 

If ana::tool is installed and used for generating alarms from a parameter’s results, this is indicated by the alarm symbol. The 

actual alarm status is indicated by the color of the symbol. 

 

 
Grey: The current parameter reading is within the limits configured for alarm / warning 

 
Yellow and blinking: The current parameter reading is outside the limits configured for alarm/warning  
 ALARM / WARNING event has been detected by the system. 

 

The alarm events are visible within the parameter result file. For (simple) parameter the information is included within 

the “clean value” status (0xVVVV.vvvv). For virtual parameter (spectral alarm or pattern alarm) the information is 

included within parameter status (0xtttt.PPPP.pppp). 

 

 

1.3.3 Value Type 
 

The symbol in this field indicates which type of values is displayed as the parameter result. 

 

C Clean value display is active (measured value from the sensor is displayed in small letters additionally). 

C Clean value display is inactive, the value measured by the sensor is displayed. 

V 

The V indicates that this is a virtual parameter. This parameter is not measured by a physical sensor but generated on 

base of a mathematical calculation and hence not observed by vali::tool. Accordingly, no clean value is available for 

display. 

 

 

When vali::tool is active, both non-corrected (“measured”) and validated (“clean”) results are stored in the database, 

irrespective of the value type selected for display.  

 

 

1.3.4 Sensor Name 
 

The name of a sensor is configured during its installation for easy identification. But the name can also be changed later on.  
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1.3.5 Parameter Details 
 

Pushing anywhere on Parameter Info will pop up additional detailed information about the parameter and also provide 

access to configuration functions. 

 

 No. Element Information Push-Function 

 

 
Limits Measuring and alarm limits - 

 
Status Parameter status information - 

 
vali::tool Status of vali::tool Activate / deactivate 

 
Alarm Alarm status - 

 
Clean value Value type 

Toggle between measured 

/ cleaned value  

 
Sensor Sensor name 

→ Sensor Details  

(see 1.3.6) 

 

 

1.3.6 Sensor Details 
 

Pushing the sensor name in Parameter 

Details will pop up additional detailed 

information about the parameter.  

 

 

 

 

 

 

 

 

 

 

 Relevant Manual sections: 

Parameter settings Service / Terminal / Parameters 6.4.5, p. 44 

Parameter validation with vali::tool Service / Sensors / Parameters 6.5.4, p. 60 

Defining static alarms Service / Terminal / Parameters 6.4.5, p. 45 

Parameter monitoring with ana::tool Service / ana::tool 6.7, p. 67 

Managing alarms Alarms 5, p.30 

Graphical results analysis  Time Series 2, p. 22 

Configure virtual parameters Service / Terminal / Parameters 6.4.5, p. 45 

Sensor settings Service / Sensors / Sensor Settings 6.5.1, p. 59 

 

 

 Available Quick reference guides: 

Manuals moni::tool / Service_Guides note_moni-tool_overview 

 Please refer to the s::can Customer Portal! 
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2 Time Series 

2.1 Overview 

 

The standard view of the Time 

Series screen, is displayed when 

the respective tab is selected. It 

shows historical parameter 

results graphically.  

As a default view the last day 

(24 hours) of results for the first 

four parameters are presented.  

 

 

Using the various screen 

elements, the display can be 

adapted to the needs 

 

• Parameter selection (2.2); 

• Axes scaling (2.3); 

• Data selection ( 2.4); 

• Data scaling (2.5). 

 

 

 

 

2.2 Selecting Parameters 

 

By default four parameters are combined in a single graph, based on the order used on the Values screen. If more than four 

parameters have been configured several graphs are produced automatically. This is indicated by the active scroll bar which 

can also be used to navigate between the different graphs. 

 

However, the composition of parameters displayed together in a single graph can also be chosen freely.  

 

Firstly, a parameter can be temporarily hidden by pushing the respective 

parameter’s coloured marker in the legend (the marker will then change into a 

red / white symbol). A hidden parameter can be displayed again by pushing its 

symbol once more. 

 

 

Secondly, parameters displayed in a graph can be replaced by pushing their name in the legend on top of the graph.  

 

This will open a selection list, 

from which the desired 

parameter can be selected. The 

parameter to be replaced is 

marked in the list as it is in the 

legend.  

 

The selection list includes not 

only all currently active 

parameters, but also historical 

parameters, i.e. parameters that 

have meanwhile been removed. 

Respective results exist only for 

the phases when the 

parameters actually existed and 

accordingly can be displayed 

only for those periods. 
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2.3 Axes Scaling 

 

For exploring parameter data effectively it is useful to scale the x-axis (displayed period) and the y-axis (parameter 

values) of the graphs appropriately. In this respect it can also be helpful to configure the parameters displayed together 

accordingly (see 2.2) as the average values of different parameters can differ significantly, hence making it difficult to 

produce meaningful graphs. 

 

Selecting the displayed period 

 

The default view in Time Series shows the results collected over the last 24 

hours (“Day”). Other periods are activated by pushing the respective buttons.  

 

The time stamp of the last displayed value is shown in the respective fields which can 

also be used for entering the desired values directly. Pushing the blue triangles shifts 

the displayed data-window for half of the currently selected period. 

 

Another possibility to change the displayed period is to push 

directly the x-axis which makes a window as shown on the 

right pop up. Here both start and end date of the displayed 

period can be selected directly by pulling the respective 

markers (see also Data Navigation below).   

 

 

 

 

 

Selecting the displayed values 

 

Automatic „y-axis zoom“ can be done by activating the 

magnifying glasses shown next to each parameter name 

which will scale the y-axis so that the minimum and 

maximum values of the respective parameters can be 

displayed. 

 

Besides, pushing directly the y-axis produces a similar 

window as described above which can be used accordingly. 

 

The selected range can be stored in the button for quick y-axis setting on the according display by pushing Save. 

 

Zoom 

 

The activation of the magnifying class allows a free and simultaneous selection of both the displayed period and the 

displayed values. 

 

Undo – Redo 

 

All axis-related changes can be managed with the following graphical elements. 

 

The Reset Button will undo all zoom and scroll (see below) functions performed in the current graph. 

History Back will undo the last action while History Next can be used to redo an action that was just 

undone. 

 

In all Time Series views with an x-axis comprising more than six hours aggregated data are displayed. This means that the 

number of data points shown has been reduced and the larger the displayed time window the fewer data points are shown 

per interval. As a result of this data aggregation the full dynamics of the data might not always be visible! However, when 

zooming in far enough, each single measurement will become visible again. 
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2.4 Data Navigation  

 

Besides the scaling of axes Time Series allows also to navigate through historic data. 

 

The date and time fields always indicate the newest displayed data. They can also be 

used to enter values directly while the blue arrow buttons Older and Newer can be 

used to shift the data window a half of the selected display period. 

 

By activating the Move button the data window can be moved around freely with the cursor while maintaining the 

selected span of the both axes. 

 

 

2.5 Data Exploration 

 

Once the axes are scaled and the appropriate period has been selected, the displayed data can be explored further (see 

Figure in section 2.1 also). 

 

When the Data Selection button is activated a yellow marker line is displayed within the data window which can 

then be snapped to every timestamp displayed. Simultaneously, the respective time stamps of the marked data as 

well as the corresponding parameter values are displayed in yellow letters. Details for each parameter can then 

be displayed by pushing the parameters’ names. The marker is deactivated by pushing the arrow button again. 

 

Other possibilities for data exploration are provided through the list of buttons on the left which are explained below. 

 

 

The first button allows selecting one parameter for which then the measured and the cleaned values are 

displayed graphically, together with the status over time. This is also the view which can be accessed directly 

from the Values tab by pushing a parameter’s result and from the Alarm tab. Other parameters can be 

displayed using the scroll bar. 

The second button allows selecting two parameters which are then displayed together on two y-axes which 

makes it easier to detect mutual dependencies and joint influences. Again, the scollbar is working to 

compare the first selected parameter with all the others. 

The fingerprint button changes to the Fingerprint view for the currently selected timestamp (using the Arrow 

button). This fingerprint can then be compared directly to another one. For further details please refer to the 

Fingerprint chapter (3). 

The Tag button can be used to assign an individual name to the currently selected timestamp. Tagged 

measurements can then be selected for displaying them while tag names can be exported into files. Please 

refer also to 6.4.4 / Measurement Tags. 

The Back button, which is visible when the fingerprint of a selected measuring point is displayed, will switch 

back to the previous time series view. 

 

 

 

When data exploration changed to another view, the Time series button brings the user back to the standard 

time series view. 

 
 

 

 Relevant Manual sections: 

Parameter settings Service / Terminal / Parameters 6.4.5, p. 44 

Parameter validation with vali::tool Service / Sensors / Parameters 6.5.4, p. 60 

Parameter monitoring with ana::tool Service / ana::tool 6.7, p. 67 

Measurement tags Service / Terminal / Settings / Measurement Tags 6.4.4, p. 44 
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3 Fingerprint 

3.1 Standard view 

 

When one or more 

spectro::lysers are installed, the 

Fingerprint screen as a standard 

shows the most recent 

absorption spectrum („finger-

print“) measured by these 

sensors. 

 

 

On the horizontal axis (x-axis) 

the wavelengths in nm are 

presented while on the vertical 

axis (y-axis) the measured 

absorbance values in Abs/m are 

displayed. 

 

Two fingerprints can be 

displayed simultaneously where 

the second fingerprint can be 

either from another time stamp or from another spectro::lyser.  

 

Selecting the sensor(s) to be displayed is done by pushing the parameter names in the legend on top of the graph.  

 

When a second fingerprint from 

the same sensor is selected, the 

difference between the two 

fingerprints (Delta Fingerprint) is 

shown as a blue line scaled 

individually on its own (right) y-

axis. With this method 

developments in the media 

composition over time can be 

easily detected. 

 

For selecting the time stamps of 

the displayed fingerprints the 

following options exist: 

 

- Entering date and time 

directly in the respect-

tive legend fields. 

- Using the blue naviga-

tion arrows which will 

move to the previous or 

next fingerprint. 

 

 

3.2 View Configuration 

Configuring the view of Fingerprint according to the individual preferences and needs can 

be done similar to how it has been described under Time Series by making use of the 

same buttons and functions (axes scaling, zooming, moving undoing, data selecting). 

 

It is also possible to temporarily remove fingerprints from the screen. Like for Time Series this is done by pushing the 

colored marker of the fingerprint in the legend. This will change the marker into a red and white symbol and the respective 

fingerprint will be hidden. It can be displayed again by pushing the marker symbol once more. 
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3.3 Special Features 

 

While basically working with fingerprints is very much like manipulating time series, moni::tool also comprises some features 

which exist only for analyzing data from spectro::lysers. 

 

 

Animation 

 

When the selected time stamp is older than the newest available data the Play buttons beside the time stamp fields 

allows starting an animation. One fingerprint after the other is loaded and displayed automatically, hence providing a 

lively impression of how quality developed over time.  

 

During the animation the Play button changes to Pause and can be used to stop the animation. 

 

 

 

3D Graph 

 

Besides the standard two-dimensional view it is 

also possible to show fingerprints from one 

spectro::lyser in a three- dimensional graph which 

provides a good impression of quality develop-

ments.  

 

This option is activated by pushing one of the 3D 

buttons in the legend next to the name of the 

sensors. Each button will link to a 3D graph for 

the respective sensor, displaying the fingerprints 

of six hours before the entered time stamp.  

 

For re-activating the normal 2D-display either the 

2D button within the 3D-view can be used or the 

Fingerprint tab can be reloaded. 

 

 

 

Wavelength time series 

 

When the Data Selection tool is activated the 3D buttons as described above change into the Wavelengths button. A 

click on it changes to a special view within the Time Series tab showing data of four wavelengths of the respective 

spectro::lyser. As a standard initially the first four wavelengths are displayed, subsequent wavelengths can be 

accessed using the Scroll Bar. 

 

The Return button can be used to get back to the previous Fingerprint view. 

 

 

 

Data download 

 

The detailed data from spectro::lyser can be used in a variety of ways which go beyond the capacities of the 

standard terminals. Therefore the Download button beside the Delta Fingerprint field offers the opportunity select one 

of the installed sensors and to download the fingerprint data for the indicated time stamp. The respective data is saved as a 

csv-type file which can be easily processed with standard calculation software. 
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4 Status 

4.1 Overview 

 

The Status screen provides an overview of the active monitoring system, including the terminal, all sensors, in- and output 

modules as well as other devices (e.g. camera) that are currently configured in moni::tool.  

 

Within this station overview 

various coloured circles indicate 

the components’ status: 

 

 O White - OK 

 O Yellow – spectrometer  

       measuring 

 O Red - error or fault 

 

A red connection between the 

terminal and a sensor together 

with a red sensor symbol 

indicates that communication with 

the sensor is not possible.  

 

Above the terminal symbol the 

remaining time until the next 

measurement or Measuring is 

displayed. 

 

Whenever any problem has been detected the Status tab is animated with a yellow sign. 

 

For each system component further status information can be retrieved by pushing the respective symbol. In case of 

problems the messages provide the following information: 

 

- Origin of the error (e.g. the related parameter of the sensor) 

- Timestamp indicating when the error occurred. 

- General description of the error. 

- A code for communicating the error to the s::can sales partner (see Part D, chapter 2.2) 

 

Pushing the general error description provides the detailed information and suggestions on how to resolve the problem. 

 

The Status History button leads to a graphical overview of status and vali::tool messages. 

 

On top of the details screens a “navigation line” indicates the hierarchical level 

of the currently active screen. Its elements can also be used for navigating. 

 

 

4.2 Terminal 

 

Pushing the Terminal icon opens 

the respective Status view, 

displaying all relevant messages. 

 

Additional details on the 

messages, e.g. error codes and 

clear text messages can be 

displayed by pushing the blue 

triangles. 
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Pushing the Logbook button in 

the terminal status window opens 

a list with all logbook messages. 

The types of messages (Level) to 

be displayed can be configured 

using the buttons above the list. 

 

Also the date of the messages 

can be selected in the respective 

field. 

 

Pushing the Export all button 

leads directly to a file dialog pop-

up for exporting the available 

logbook entries to a compressed 

zip-File. 

 

 

 

 

 

4.3 Sensors 

 

Pushing the icon of any sensor 

opens the respective Status view, 

displaying all relevant messages 

for both the hardware and the 

measured parameters. 

 

Additional details on the mes-

sages, e.g. error codes and clear 

text messages can be displayed 

by pushing the blue triangles 

(0xTTTT.SSSS.ssss). 

 

Besides the standard status messages as described above, the sensor status screen provides also a Sensor Test button.  

 

Pushing this button collects and 

displays the current readings and 

status information from the 

sensor. 

 

The information can be refreshed 

either by pushing Refresh” or for 

each parameter individually by 

pushing the Retry icons on the 

right side. 
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4.4 Other components 

4.4.1 Input / Output Modules 
 

The In / Out Status window showing all 

configured interfaces as well as their 

current status is displayed which can be 

refreshed manually can be opened by 

pushing the respective icon. 

 

The Address is displayed in user level 

Expert only.  

 

 

 

 

 

 

 

 

4.4.2 Camera 
 

If a camera is part of the monitoring 

system the respective status window 

shows the newest picture made and 

provides the options to launch a live 

video or to download the saved pictures. 

 

Please be aware that depending on the 

speed of the network connection 

displaying images might take some 

time. 

 

 

 

 

 

 

4.5 Status History 

 

Pushing the Status History button on the 

status overview screen’s upper right 

corner opens a graph displaying the 

history of both the system status and, if 

it is activated, the vali::tool status.  

 

The graph shows for each parameter 

when a status error message has been 

recorded (red marks) and when vali::tool 

reported suspicious data quality (yellow 

marks).  

 

The default view shows the status 

history for the previous day but the 

shown period can be adjusted using the 

x-axis scaling tools (see also section 

2.3). 

 

If not all configured parameters can be displayed in one window the scroll bar will be activated.  
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5 Alarm 

5.1 Background 

 

Basically warnings and alarms can be triggered in three different ways:  

 

• Static alarms based on checking single parameter readings between an upper and a lower limit; 

• Spectral alarms based on data from spectro::lysers; 

• Pattern alarms based on the combined signals of several sensors. 

 

Both, warnings and alarms are always based on the same criteria but a warning is issued already at a certain level before 

the actual alarm limit has been reached. 

 

For further details on alarms and the respective configuration steps please refer also to chapters 6.4.5 and 6.5.4 

dealing with the Parameters sections of individual sensors and the monitoring system, respectively. 

 

 

Static alarms 
 

For each parameter the upper and lower thresholds can be set individually. Whenever the cleaned value is outside the 

defined boundaries an alarm will be triggered for the parameter. 

 

Spectral alarms 
 

This alarm type is based on virtual parameters building on a combination of wavelength measurements from spectrometer 

sensors. For further details on the configuration of spectral alarm parameters please refer to chapter 6.4.5. Information on 

the capacities of the ana::tool software in monitoring virtual parameters is presented in chapter 6.7. 

 

Pattern alarms 
 

This alarm type is based on virtual parameters building on a combination of several parameters from one or several sensors. 

For further details on the configuration of pattern alarm parameters please refer to chapter 6.4.5. Information on the 

capacities of the ana::tool software in monitoring virtual parameters is presented in chapter 6.7. 

 

 

5.2 Overview 

 

The Alarm main window provides 

an overview of all currently 

pending warnings and alarms.  

 

Each entry provides the following 

information: 

 

- Source of event 

- Start and end of event 

 

The headline of each column can 

be used for sorting the recorded 

events. 

 

Using the Timeseries icon of an 

entry, the event can be explored 

in the respective view of the 

Time Series tab (see also 2.5). 

 

Whenever the system identified an event, user feed-back must be provided, firstly, for acknowledging the respective 

information and secondly, because a correct working of ana::tool depends on secured data quality based on user feedback. 

 

Warnings have to be cleared. 
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As long as alarms or warnings are pending, the overall system status will be set to Alarm, which is also indicated by a 

yellow blinking tab icon 

 

If the detected event is not considered to be a real alarm situation it has to be rejected by marking the respective entry and 

pushing Reject selected afterwards. In all other cases – also when unsure if the system has identified a real event - the 

alarm should be confirmed by marking the respective alarm line and pushing Confirm selected afterwards.  

 

In both cases a new page will appear afterwards in which further details about the event can be entered. 

 

Neither confirmed alarms nor warnings will have an effect on the next training. Only rejected alarms and manually created 

alarms (in case of missed events, see below) will change the ana::tool training dataset and will hence have an impact on the 

results of the next training. 

 

Once an alarm has been triggered no other events will change eventually assigned digital outputs or notifications. 

Therefore pending alarms should be either confirmed or rejected as soon as possible so the system becomes ready 

to react on new events. 

 

 

5.3 Create Events 

Relevant events which were not detec-

ted by ana::tool should be made known 

to the system by using the Create func-

tion.  

 

Consequently, a window will pop up to 

enter the following information: 

 

• Parameter which triggered the 

 alarm; 

• Start and end time of the alarm; 

• Additional remarks. 

 

Pushing Save will store the customer created alarm which is automatically considered as confirmed. 

 

 

5.4 Alarm History 

The entry Alarm History provides a graphical 

overview of the alarm status of all parameters 

over time.  

 

Yellow indicates that a parameter was in the 

state of warning and red indicates a state of 

alarm. 

 

Furthermore, the actual status of the currently 

saved events is indicated (Unconfirmed, 

Confirmed, Rejected). 

 

 

 

 

 

 

 

With the activated “Select” tool (white arrow) individual events can be marked. 

This will open a dialogue window providing detailed information about the 

event. Furthermore, a remark on the event can be added and it is also possible 

to modify the event’s status. Events created by the user can also be deleted.  
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5.5 Training 

 

As mentioned already earlier, the system’s capabilities for detecting spectral and pattern alarms based on the ana::tool 

component can (and should!) be trained through learning from user feed-back (see above).  

 

Pushing the button Training opens a 

window providing an overview of all 

trainable parameters, their last training 

and the planned next training (if 

Automatic is on).  

 

 

 

 

Besides, also a manual training can be initiated through the Start button.  

 

If the user has no rights to change settings, the window is in read mode only. 

 

For detailed information on training and other aspects of alarm parameters please refer to the chapter on ana::tool 

under the Service tab (6.7) 

 

 

 Relevant Manual sections: 

Configure parameters Service / Terminal / Parameters 6.4.5 

Configure sensor parameters Service / Sensors / Parameters 6.5.4 

Parameter monitoring with ana::tool Service / ana::tool 6.7 
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6 Service 

6.1 Overview 

 

The Service tab provides access to all functions related to configuration, service and maintenance of all the monitoring 

station’s components. 

 

Service can be accessed only 

when a user is logged in.  

 

The actually available options 

depend on the specific rights 

granted to the respective users, 

with insufficient rights read-only 

access is possible to some areas. 

 

From the tab’s main screen all 

elements of the monitoring 

system can be accessed via their 

respective icons. If more than 6 

sensors are installed, additional 

icons for active or new sensors 

can be found after scrolling down 

to the next page.  

 

 

 

Besides, the two buttons Enter Service Mode and Sample & Calibration provide access to additional specific tasks. 

 

The table below provides an overview on the components accessible via the various elements as well as the respective 

chapters. 

 

 

Enter / Leave Service Mode (6.2) Sensors (6.5) Digital Inputs (6.8) 

• Suspend / continue measurements • Sensor settings • List al con::cube digital inputs  

 • Remove sensor  

Sample & Calibration (6.3) • Replace sensor Outputs (6.9) 

• Take samples • Parameters • Analog outputs 

• Sample list • Global calibration • Digital outputs 

 • Calibrate sensor • Fieldbus outputs 

Terminal (6.4) • Optical path length • File output 

• Measurement • Function check • TML 

• con::cube  • Auto-sampler 

• Network Add New Sensor (6.6) • SMS Notification 

• Settings • s::can sensors  

• Parameters • Analog sensors Cleaning Devices (6.10) 

• Date & Time • Sensors via TCP • Configure cleaning devices 

• Terminal Language • 3rd party Modbus sensors • Test cleaning devices 

• Display  • Remove cleaning devices 

• Security ana::tool (6.7)  

• Extras • Manage spectral and pattern alarm 
parameters   

 

 • ana::tool training  

 
 
 

 Available Quick reference guides: 

Manuals moni::tool / Service_Guides note_moni-tool_overview 

 Please refer to the s::can Customer Portal! 
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6.2 Service Mode 

 

Some of the configuration options available under Service cannot be changed while the monitoring system is 

operating. Hence, changing into Service Mode stops automatic measurements and data storage while all parameter 

results and outputs are frozen.   

 

Service Mode can be activated 

manually by pushing the 

respective button but will also be 

triggered automatically by 

starting certain activities within 

the Service tab. 

 

Automatic operation can be 

resumed by pushing the Leave 

Service Mode button or on the 

Measurements stopped! field 

(see figure on the right).  

 

Measurements are also resumed 

after user logout, which happens 

automatically at the latest after 

30 minutes of inactivity (see also 

chapter 6.4.4 / User Accounts). 

 

 

 

 

As long as the monitoring system is in service mode, the Service symbol in the main navigation bar is changed 

to yellow and blinks. 

 

 

 

6.3 Sample & Calibration 

 

The Sample & Calibration button of the Service main window 

provides access to taking and managing sample measurements. 

It is hence a key component for the advanced calibration features 

available for the different sensors.  

 

For details on how to actually perform sensor calibration please refer also to chapter 6.5.6! 

 

 

 

Before dealing with moni::tool’s sampling features it is useful to look into some details on calibration. Hence, the next 

chapter deals with the characteristics and requirements of various calibration types, while taking and managing the 

respective samples is dealt with in subsequent chapters! 

 

 

6.3.1 Calibration types 
 

Calibration in moni::tool basically means procedures which allow accurately assigning sensor measurements to results of 

reference analytics.   

 

One respective option are pre-defined relations valid for certain circumstances, so called Global Calibrations (see 6.5.5) 

They do not depend on sample or laboratory measurements.  

 

A second approach is to take samples from the medium to be tested and collect both the sensor readings and the 

corresponding laboratory measurements for the required parameters from the respective sample. This approach is facilitated 

by moni::tool’s Sample & Calibration function. 
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Depending on the number and the quality of available sample data various calibration approaches can be used for sensor 

calibration (please refer also to chapter 6.5.6). What they have in common is that they all make use of a linear relationship 

between sensor readings and reference analytic results, i.e. that a calibration is always characterized by a straight line 

defined by its offset and its slope.  

 

The differences between the various calibration methods refer to the parameters which are actually changed (offset and/or 

slope) and to the way the new values are identified, as is shown in the following paragraphs.  

 
 
Offset  

 

• Offset will be changed while slope remains unchanged (for ammo::lyser 

and oxi::lyser parameters please refer also to the respective sensor 

manuals for additional details) 

• One sample measurement and one laboratory result are needed 

• Sample and laboratory results are stored on the sensor 

• Special case Zero: One sample measurement in zero medium is needed 

 

 

 

Span 

 

• Slope will be changed.  

• One sample measurement and one laboratory result in a relatively high 

concentration range are needed 

• Sample and laboratory results are stored on the sensor 

 

 

 

 

Linear 

 

• Offset and slope will be changed (for ammo::lyser and oxi::lyser 

parameters please refer also to the respective sensor manuals for 

additional details). 

• Two sample measurements (position 1 and 2) and two laboratory results 

are needed 

• Sample and laboratory results are stored on the sensor 

 

 

 

 

Multi 

 

• The performed calibration is a linear fit with smallest possible deviation 

• Offset and slope will be changed 

• Store up to 1000 samples and laboratory result on the terminal to see 

correlation and identify outliers 

• Samples are stored with a sample ID and a sample timestamp. 

 

 

 

 

Sample measurements can be done directly in the medium, in grab samples or in standard solutions. Laboratory 

measurements can be results of laboratory analyses, values of standard solutions or readings of a validated 

reference device. Please also refer to the specific sensor-manuals for respective recommendations. 
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6.3.2 Taking samples 
 

Once Sample & Calibration has been selected, activating the Take sample function changes the system into Service Mode.  

 

Firstly, the Sample Configuration screen will be displayed and in the top field a sample description can be entered which 

supports selecting the correct samples when it comes to sensor calibration. However, samples are identified in the sample 

list (see chapter 6.3.3) by their automatically assigned ID and by their time stamp. 

 

Pushing the button to the left of the sensor picture opens the Select calibration type window which allows selecting a 

calibration type (as described in chapter 6.3.1) for the sensor in general. Still, pushing the yellow triangle on the right of the 

sensor picture displays all parameters configured on this sensor and calibration types can be defined individually for each 

parameter. 

 

 
Calibration types: 

 

• None: 

sample will not be used 

 

• Offset (Index 1): 

sample will be stored 

(moni::tool database and on 

the sensor) as sample 1 

 

• Linear (Index 1/2 ): 

will be stored (database & 

sensor) as sample 1 or 2 

 

• Multi: will only be stored in 

the moni::tool database and 

not on the sensor.  

 

 

As the calibration type Linear uses two 

samples it is necessary to define whether 

sample 1 or sample 2 shall be replaced by 

the new sample. This is done by selecting 

either index 1 or index 2 in the Select 

calibration type window.  

 

 

Once all settings have been done, the Take Sample button starts the measurement. The measuring progress and the results 

will then be displayed on a new screen. During the measurement a sample can be taken from the medium or reference 

measurements can be made. 

 

As soon as the sampling process 

is finished all raw values are 

displayed, together with the 

number assigned for use in linear 

calibration (Index).  

 

This window can also be 

accessed at a later time via 

Sample list (see below). 

 

The Lab column can be activated 

for entering the results of 

laboratory analyses. In the 

respective dialogue all information regarding the current sample are displayed. The entered result of the laboratory analysis 

can be stored (Save) or deleted (Clear). 
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When several samples of a parameter are assigned to the same sample index (1 or 2) of a calibration type, only the 

one which has been saved latest will be actually available for calibration as only one sample per index can be stored 

on the sensors. Alternatively, several valid samples can be used for calibration simultaneously by selecting the calibration 

type Multi as it builds on the moni::tool samples database.  

 

Pushing a parameter’s Calibrate icon will open the respective calibration window. Please refer to chapter 6.5.6 on sensor 

calibration!  

 

With Take new Sample the sampling procedure can be re-started. 

 
 

6.3.3 Sample list 
 

When selecting Sample list as a 

first step (see beginning of this 

section) an overview of all 

samples stored in the database 

so far and of the covered 

sensors will be displayed.  

 

 

Pushing a sensor symbol opens 

a detailed view on all sample 

results collected for that sensor. 

 

 

 

 

 

 

 

 

Pushing a sample’s ID opens the 

sample details window while a 

results field opens the data entry 

window (both as described 

already in 6.3.2). 

 

 

Pushing the trash icon on the 

right hand side will delete the 

sample and all related data. 

 

 

 

 

• The background color provides information on the sample quality. 

 

Green The sample can be used for a multi-calibration. 

Blue The sample cannot be used for a multi-calibration, but for another calibration supported by the 

sensor (e.g. offset or linear). 

Yellow The sample cannot be used for a calibration, because laboratory value is NaN. 

Transparent 

with number 

The sample is complete but cannot be used for a calibration. Either the sensor does not support 

multi-calibration or the sample is not available anymore for the calibration which is supported from 

the sensor (was overwritten with a later sample). 

Transparent 

without number 

For this parameter no sample was stored under the sample-ID from this sensor. 

 

 

 Available Quick reference guides: 

Manuals moni::tool / Service_Guides note_moni-toolV2.2_sensorcalibration 

 Please refer to the s::can Customer Portal! 
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6.4 Terminal 

 

 

 

 

 

 

 

 

Terminal aggregates all settings and 

options not linked directly to any of the 

devices symbolized by individual icons  

on the Service tab main window.  

 

The image on the right shows the view 

displayed after pushing the Terminal 

icon. 

 

Further details on the individual 

components are provided in the 

following sections. 

 

 

6.4.1 Measurement 
 

 

 

 

 

 

Measurement offers three options for 

controlling the execution of 

measurements which can be selected by 

pushing the respective icons. 

 

 

 

 

 

 

 

 

 

Automatic 
 

This is the standard operation mode in 

which moni::tool triggers new 

measurements at regular intervals. In 

this window the time between automatic 

measurements (Measurement interval), 

which is set to 120 sec. by default, can 

be changed (changes will be stored 

when pushing Save). 

 

The user will be warned when the total 

time of one measuring plus cleaning 

cycle should be longer than the 

configured Measurement interval. 

 

Whenever the Measurement interval is 

changed, all vali::tool and ana::tool 

functions will be re-initialized which may make them unavailable until a new run-in period has been completed. 
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Automatic / Intensive 
 

In this measurement mode besides a 

Standard Measurement Interval a 

condition can be defined which, as long 

as it is fulfilled, changes to an Intensive 

Measurement Interval with reduced 

intervals. 

 

The sections for entering the required 

settings can be displayed or hidden by 

pushing the yellow triangles. 

 

Basically changing from the standard to 

the intensive measurement interval is 

triggered by a configured digital output 

linked to a respective event, e.g. to a 

parameter alarm (see 6.4.5, p. 50) or to 

an external trigger for reacting on 

situations not detected by the con::cube 

sensors (see 6.8). 

 

 

Further details on this measurement 

mode are provided directly within 

moni::tool and can be displayed by 

pushing the blue triangles. 

 

 

 

 

 

 

 

 

 

 

 Available Quick reference guides: 

Manuals moni::tool / Service_Guides note_moni-tool_IntensiveMode_ExtTrigger 

 Please refer to the s::can Customer Portal! 

 

 

Manual 
 

When the system is brought into the Manual mode all 

measurements will be stopped and new measurements can be 

triggered only by pushing the Start Measurement button which 

then replaces the activity field in the bottom menu. Whenever this 

button is pushed a new window will pop up in which the user has 

to decide if only a measurement (Only Measure) or also a 

cleaning procedure (Clean + Measure) shall be executed. 
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6.4.2 con::cube 
 

 

 

con::cube provides access to hardware-

related settings and information. 

 

 

 

 

 

 

 

Internal Modules 
 

This function is only available on the con::cube and shows all installed internal modules (digital input, analog input, analog 

output and digital output). 

 

Service Level / Expert 

• Also the module’s addresses are displayed 

 

Modules ordered together with the system are already configured during the assembly of the terminal. For installing 

additional modules later on, they need to be configured which is triggered by pushing the button Search Internal Modules. 

(with newer moni::tool versions all modules are recognized automatically during re-start). 

 

 
Power Save 
 

In the respective window delays for 

switching off the display and for bringing 

the system into stand-by mode can be 

defined.  

 

For enhanced energy saving during 

automatic operation (e.g. when 

operated by a battery) the con::cube 

can also enter into a sleep mode 

between measurements. This switches 

off the power for most system 

components and hence no 

measurements will be taken and 

moni::tool cannot be used.  

 

Sleep mode is enabled by selecting the 

respective option. Consequently, the 

number of measurements to be taken 

before a sleep phase is started and the 

number of measurements to be skipped 

(according to the automatic 

measurement settings, see 6.4.1) have 

to be configured. 

 

The sleep mode is available only 

for con::cubes already equipped 

with the required hardware. If a model 

does not yet support this function a user information will be displayed. 

 

 

Service Level / Expert 

• Automatic user log-out after a specified time of inactivity can be enabled / disabled. More details can be found 

within the online-help. 
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Power Ports 
 

The available con::cube power ports for 

supplying sensors, can be enabled or 

disabled within this window.  

 

This function shall be used by 

s::can Service only (check 

correct jumper configuration on board). 

 

 

6.4.3 Network 
 

Under this components necessary for 

operating the system in a network 

environment are addressed. 

 

Usually these points will be configured 

during the initial set-up (e.g. assigning a 

computer name under Host Settings). 

 

The default setting for accessing the 

local network under LAN is DHCP 

activated. This means that the con::cube 

will accept an IP address assigned by a 

DHCP server automatically as soon as a 

network connection is established.  

 

Please refer to the con::cube manual and the available Quick reference guides for changes of the various network settings. 

 

moni::tool can also be controlled by SMS remote control using specific messages. 

 

 

 Available Quick reference guides: 

Manuals moni::tool / Service_Guides note_moni-tool_3G-Modem-Setup 

Manuals con::cube / Service_Guides note_concube_vpn1.s-can.at_access 

Manuals con::cube / Service_Guides note_concube_SMS_remoteControl_moniV3 

 Please refer to the s::can Customer Portal! 

 

 

6.4.4 Settings 
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Station 
 

The name of the station can be set 

which should happen already during the 

initial setup (see also p. 12).  

 

The station’s name will be displayed 

permanently in the bottom menu and 

will also be used for generating file 

names (see chapter 6.9.4). 

 

 

 

 Service Level / Expert 

• Also a description of the station 

and its geographic position can 

be configured 

 

 

 

User Accounts 
 

Based on an initial Administrator 

account, new users can be defined and 

their specific rights during working with 

the monitoring system can be 

configured individually. 

 

 

By default the Administrator account is protected by the standard password admin1. For security reasons this 

password should be changed. 

 

In the first window an overview of all current users is displayed.  

 

A new user can be added after pushing 

New User and after defining User name 

and Password.  

 

If the con::cube is equipped with an 

internal modem a phone number can be 

assigned so that the user can receive 

messages via SMS. 

 

Furthermore, the Access Rights for the 

new user need to be assigned. This is a 

critical step as it defines which options 

are actually available when this user is 

logged into the system and should thus 

be handled rather restrictively.  

 

Details on each right can be displayed by pushing the blue arrows on the right side. 

 

 Service Level / Expert 

• Rights for Software Update and Terminal Control can be granted 

• Service levels Advanced and Expert can be assigned 

 

A user can be deleted by any user with access rights to User Management by pushing the user’s name and then pushing the 

button Delete User. To change the user password or to check and re-configure the assigned access rights user profiles can 

be edited by pushing the blue cogwheel on the right-hand side of a user name. 
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Login Mode 
 

For logging into the system three modes 

are available: 

 

Traditional: 

A user name and the password must be 

entered during log-in. 

 

Simple: 

Configured usernames are available via 

Icons, the respective password must be 

entered manually. 

 

Automatic: 

A configured user will be logged-in 

either automatically or after entering the 

password. 

 

 

 Service Level / Expert 

• Automatic log-in can also be 

activated for remote sessions 

 

 

System Error Configuration 
 

A “System Error” is indicated by the 

blinking yellow Status symbol and by a 

red con::cube LED.  

 

In this menu it can be configured under 

which conditions a system error is set 

and when it will be cancelled again.  

 

Per default “System Error” is set 

whenever any error occurs (e.g. a 

communication error between a sensor 

and the terminal). This is also the 

recommended setting. 

 

However, it is also possible to configure 

observation windows (= number of 

observed measurements) and 

thresholds (= number of respective conditions met) both for setting system error (=”High”) and for cancelling it (=”Low”). 

 

The following graphs show examples for the impact of setting all options to 3. 
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Measurement Tags 
 

As described already in chapter 2.5, 

individual measurement points can be 

marked with tags so that they are easy 

to find later.  

 

This menu displays a list of already 

assigned tags and allows editing of 

individual tags as well as shifting directly 

to the respective time series or 

fingerprint view by pushing the 

corresponding icons in the respective 

tag’s line. 

 

Stored tags can be selected either individually by pushing the respective line or jointly by pushing the respective button 

(Select all) above the list. Selected tags can then be deleted by pushing the respective button (Delete Tags). 

 

 

Templates 
 

Under this point templates for 

communicating with 3rd party sensors 

can be managed (see 6.4.4). 

 

The start view shows a list of currently 

installed templates which can be edited, 

deleted or downloaded individually by 

pushing the corresponding icons in the 

respective template’s line. 

 

New templates can either be uploaded 

as files or be created manually by 

pushing the respective buttons above 

the list. 

 

 

 Available Quick reference guides: 

Manuals moni::tool / Service_Guides note_moni-tool_Install3rdParty_Modbus_Sensors 

 Please refer to the s::can Customer Portal! 

 

 

6.4.5 Parameters 
 

This section addresses the configuration 

of parameter measurements of the 

moni::tool system.  

 

 

It is closely linked to chapter 6.5.4 which 

deals with managing sensors and their 

respective parameters as when installing 

a sensor usually all parameters provided 

by this instrument will be installed 

automatically. 

 

However, as this respective section 

addresses parameter-related issues more comprehensively and addresses virtual parameters (see below) as well, many 

aspects are described here in full detail. 

 

For virtual parameters the software component in which they are produced is shown in the Sensor column instead of 

a sensor ID and a blue V is shown in the Config field (as it is in the Values tab, see 1.3.3). 
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Parameter Order 
 

All active parameters from all installed sensors are listed in the main window and their ranking defines the order in which 

they are displayed in the Value and Time Series screens. The order can be changed by pushing the parameter name to 

select the parameter (several names can be selected at the same time, a selection is undone by pushing the parameter a 

second time) and then pushing Up or Down to move the parameter(s) in the list. 

 

Deactivate / Reactivate Parameters 
 

Individual parameters can be deactivated using the Remove Parameter button both in this window and during defining 

settings for the respective sensor.  

 

Deactivated parameters are listed on 

the Add Parameter screen and can be 

reactivated by pushing the blue plus 

sign in the column Add on the right 

hand side. 

 

 

Add Parameter also offers the option to create virtual parameters as is described below. 

 

 

Add Virtual Parameters 
 

Besides the option to reactivate sensor parameters as described above, there also exists the possibility to create so 

called virtual parameters in Add Parameter. These are derived parameters using the readings of other sensors as 

inputs and performing calculations within the moni::tool software. The respective formulas either exist predefined in the 

software (e.g. Water Quality Index, WQI) or they can be configured individually by the customer.  

 

Several types of virtual parameters exist which are explained in the following sections.  

 

Each of them is created using the Add 

Parameter button and pushing the blue 

plus symbol in the Create virtual 

parameter line (see image in the right 

side). 

 

For each parameter the parameter type 

needs to be selected and a parameter 

name must be assigned.  

 

The creation process is finalized using 

the Create button and in the following 

window the information required for the 

specified parameter type can be 

entered.  

 

Generally, for all virtual parameter types 

it needs to be configured which information shall be used as an input and how this information shall be used. 

 

Further details for the individual types are provided in the sections below. 

 

Once a virtual parameter has been created it is marked in the Config field with 

a blue V. Pushing the V provides access to editing the various setting. 

 

Like for all parameters, the Cogwheel symbol can be used for editing basic 

parameter settings while the Alarm icon provides access to various alarm 

settings (see sections below). 
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Free Formula 

 

As is indicated by its name, this 

parameter type allows defining a free 

formula based on any sensor reading 

available and on a variety of arithmetic 

and logical functions. 

 

As a first step, all input parameters that 

are necessary for calculating the virtual 

parameter have to be defined. This is 

done by selecting the Sensor parameter 

in the first column, then selecting the 

parameter type (measured /clean) (or 

the wavelength in case of a 

spectro::lyser) in the column Channel 

and finally pushing the blue plus symbol 

on the right. After all required input 

parameters have been selected the 

button Save on the top finalizes the 

step.  

 

In the next window the Formula for 

calculating the parameter can be 

entered.  

 

The list of all selected input parameters 

is displayed below the entry field for the 

formula. Each parameter is assigned a 

letter as a variable identifier to be used 

in the formula, starting with “a”.  

 

The formula itself can be constructed 

building on the selected parameters and 

on a series of predefined functions, 

constants as well as arithmetic and logical expressions (see 

examples on the right).  

 

 

As a decimal indicator the sign “.” (dot) must be used.  

 

 

Pushing the blue and yellow triangles on the right hand 

side of the screen will pop up detailed additional 

information on how to build formulas! Detailed information is 

available in the internet 

(https://beltoforion.de/en/muparser/features.php#idPageTop). 

 

 

After the formula has been entered, the button Save needs to be pushed for storing the newly defined parameter.  
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Pattern Alarm 

 

A Pattern Alarm is an event detection method that builds on typical relationships between a set of parameters. If the actual 

pattern changes to a state outside the acceptable range an alarm will be triggered. The software component providing the 

respective capacities is ana::tool, please refer also to chapter 6.7 for further details. 

 

The initial configuration steps for a 

Pattern Alarm are the same like those 

for a Free Formula.  

 

However, different from a formula, alarm 

parameters are not controlled by a static 

definition but are based on a continuous 

learning of sensor readings patterns 

which are considered acceptable. The 

respective training can be done 

automatically or manually, respective 

settings are made in the Configuration 

window launched by pushing the blue V 

once the parameter has been created. 

 

The user feed-back required for categorizing situations used for training the parameter is provided in the Alarm tab as 

described in chapter 5. Trainings can be triggered manually directly from the Alarm tab (see 5.5) but are managed under the 

menu item Service / ana::tool as described in chapter 6.7. 

 

 

Spectral Alarm 

 

This alarm type is very similar to the pattern alarm. The key difference is that instead of a set of parameter data a set of 

wavelength measurements of a spectrometer sensor is used. Accordingly, in the first configuration step the spectral source 

(“fingerprint”) that will be used as an input for the spectral alarm needs to be selected. 

 

 

Water Quality Index 

 

The Water Quality Index (WQI) used in 

moni::tool is a pre-defined virtual 

parameter based on the values for 

dissolved oxygen, BOD, COD, 

ammonium, suspended solids and pH.  

 

Accordingly, when this parameter type 

is selected the system asks for adding 

the respective sensor-parameters. 
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Edit Parameter Configuration 
 

Pushing the blue cogwheel in 

a parameter’s line opens the 

window Edit Parameter.  

 

 

 

While some settings for the respective 

parameter are displayed for information 

only, the settings for Parameter name, 

Unit and Resolution can also be edited. 

 

 

Service Level / Expert 

• Configuration history is dis-

played under History Informa-

tion. 

 

 

 

 

Configure vali::tool 
 

Pushing the blue 

checkmark of a physical 

parameter opens the 

Configure vali::tool window 

where the specific settings 

for the parameter can be customized.  

 

For the service level Basic this is 

restricted to setting vali::tool’s overall 

sensitivity between 0 and 1 according to 

the specific measuring situation. 

  

Low sensitivity values mean a tolerant 

setting, i.e. little false errors are reported 

but some unreliable data might be 

ignored.  

 

A value of e.g. 0.75 in return increases 

the ability to detect unreliable data but 

might result in a certain number of false alarms. 

 

 

Service Level / Expert 

• Configuration of all vali::tool settings for physical parameters 

• Configuration of virtual parameters 
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The following table provides an overview on the various settings. 

 

 Name Possible Settings Effect Function 

G
E

N
E

R
A

L
 

smoothingPeriod 0 sec. - infinitely 

Default = 1500 

500 = weak smoothing 

1500 = normal smoothing  

4500 = strong smoothing 

Length of the time window used 
for the smoothing of clean data. 

rangeCheckUpper any 

Default = Infinity 

Measurement results above 
this limit will not be used. 

Upper limit for physical / chemical 
plausible measuring results. 

rangeCheckLower any 

Default = -Infinity 

Measurement results below 
this limit will not be used. 

Lower limit for physical / chemical 
plausible measuring results. 

sensitivity 0 - 1 

Default =0,5 

0,25 = tolerant setting 

0,50 = neutral setting 

0,75 = strict setting 

Defines sensitivity of vali::tool in 
general. 

N
O

IS
E

 D
E

T
. NOISEinstrumentN

oise Threshold 
0 - infinitely 

Default = 1000,0 

The smaller the value the more 
sensitive the quantification of 
noise detection. 

Upper limit for normal noise level 
of the parameter. 

NOISEminimumNoi
se Level 

any 

Default = 0 

0 = typical setting 

-1 = setting for very stable 
input values 

Lower limit for normal noise level 
of the parameter. 

 

A specific vali::tool configuration file is stored on the terminal for each parameter from any s::can sensor and for 

specific applications (drinking water, effluent waste water, etc.). These configuration files provide appropriate values 

for the various configuration settings.  

 

For vali::tool to work with highest efficiency, the appropriate configuration file needs to be selected as described below. 

 

• Operate the s::can terminal locally;  

• Open the Configure vali::tool window for the 

parameter that needs to be configured; 

• Push Upload config file; 

• Push Browse and select the appropriate folder  

o Files are stored at 

/persistent/scan/scandata/vali-tool/vali-

tool/STANDARD/  

(until moni::tool V2.5: 

 d:\s-can\vali-tool\vali-tool\STANDARD\); 

o Select the folder corresponding to the 

application, the used spectrometer and the 

needed parameter; 

• Open the file config.txt within the selected folder; 

• Push Save for storing the configuration. 

 

 

Configure ana::tool 
 

Pushing the blue V of a virtual parameter 

opens the configuration window for the 

specific settings of the respective virtual 

parameter, depending on its type (see example on 

the right). 

 

For the service level Basic this is restricted for 

ana::tool alarm parameters to read-only!  

 

Please refer also to the information on ana::tool in 

chapter 6.7.  

 

 

Service Level / Expert 

• Configuration of all ana::tool settings for 
training alarm parameters 
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Configure alarm 
 

This configuration option allows 

specifying under which conditions 

an alarm is triggered by the respective 

parameter.  

 

The available options depend on the 

parameter type (physical or virtual) and 

on the active service level.  

 

Physical parameters: 

• Upper / Lower limit 

 

Service Level / Expert 

• Warning level 

 
 
Virtual parameters:  

• Sensitivity 

 

Service Level / Expert 

• All configuration parameters 

 
 
Remove Parameter 
 

This menu item provides the possibility to 

delete a parameter from the parameter 

list.  

 

After selecting one or several parameters 

and pushing the button Remove 

Parameter a query is displayed if the 

parameter(s) shall really be deleted. 

 

When pushing Delete, the parameter will 

be removed from Values and Time Series 

and no new results will be stored in the 

database. 
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6.4.6 Date & Time 
 

 

 

 

 

 

 

 

 

 

 

 

Time Configuration 
 

This menu provides the possibility for 

configuring NTP (Network Time 

Protocol) server addresses so that the 

system will automatically synchronize its 

time with those servers when the s::can 

terminal is connected to the internet.  

 

Furthermore, the correct time zone for 

the monitoring station can be set, using 

the respective drop down list. 

 

 

 

 

 

 

 Available Quick reference guides: 

Manuals moni::tool / Service_Guides note_moni-toolV2_TimeSync 

 Please refer to the s::can Customer Portal! 

 

 

System Time 
 

This menu item provides the possibility 

to set the con::cube’s system time and 

date manually.  

 

 

 

 

 

6.4.7 Terminal Language 
 

The language of all text in menus and 

graphics can be changed by selecting 

one of the available country flags. 

 

When using a web browser for 

accessing the monitoring system, 

the used browser language can be set 

independently from the general setting 

of the terminal by using the language 

flag in the main frame (see 0.2.1). 
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6.4.8 Display 
 

Various options for adapting the 

moni::tool appearance to specific needs 

can be configured. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Values Layout 
 

This menu allows selecting one of the pre-defined 

lay-outs for the Values tab. 

 

This is of special interest in cases with less than 7 

parameters or when some parameters are of 

special relevance. 

 

 

 

 

 

 

 

 

 

Parameter Display 
 

In this menu the number of parameters to be displayed in Values and Time Series when no user is logged in can be limited. 

This can be used for example to hide parameters which serve as input for virtual parameter. 

 

 

Timeseries Settings 
 

These settings allow the configuration 

and definition of status messages in 

terms of General Status and vali::tool 

Status.  

 

The predefined status messages can be 

edited by pushing the respective Edit 

icon, new messages can be added by 

pushing Add status or Add vali::tool 

status, respectively. 
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Configuring new or existing status 

messages is done by checking one or 

several tick boxes and hence defining 

which kind of information is used to 

trigger the respective status message.  

 

 

 

 

 

 

 

 

 

 

 

 

The order in which status messages are shown can be controlled using the Up and Down buttons. Whether a configured 

status shall be actually shown in time series can be controlled by activating or deactivating the Display icon. 

 

Unused status messages can be marked and removed pushing Delete selected. 

 

 

Contrast Mode 
 

This function helps optimizing display readability by offering various contrast mode options. 

 

• Classic Mode: Attractive moni::tool colors with normal contrast for standard situations  

• Day Mode: A white background with black letters for maximized contrast in bright sunlight 

• Night Mode: A largely black background for good readability in the dark 

 

  
 

This service is available only locally on the con::cube. 

 

 

Custom Screen 
 

The appearance of moni::tool can be 

adapted to specific needs by configuring 

the use of the last entry in the Tab Menu 

on the left side of the screen.  

 

Help 

Per default the last tab is Help. 
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Measurement 

By selecting this point the last tab is set to Measurement. It allows easy switching between the automatic and the manual 

measurement modes (see also chapter 6.4.1). The exact way the manual measurement will be executed and other options 

can be configured. 

 

Camera 

If a camera is part of the monitoring system (see 6.4.9, p. 55) this point sets the last tab to Camera, for which the modes 

Gallery or Livestream can be selected. 

 

Auto sampler 

If an auto-sampler is configured the last tab can be set to Auto-Sampler which allows quick control and easy feedback for 

the auto-sampler function. 

 

While this respective menu allows configuring some predefined screens, new views can be developed as well. Please 

get into contact with s::can on this option! 

 

 
Calibrate Touchscreen 

 

This service is available only locally on the con::cube. 

 

All s::can terminals are delivered with calibrated touch screens. Recalibration can sometimes become necessary due to 

environmental impacts (e.g. after the terminal is exposed to strong variations in temperature during operation). 

 

When selecting this menu item the system will ask to touch the screen in the four corners (red points). Based on these 

inputs the screen will be recalibrated. While in moni::tool versions up to V2.5 this process is terminated automatically after 

some time, from V3.0 on it can be terminated only using an USB-keyboard. 

 

In case the s::can terminal can no longer be operated via its touch screen, the touch calibration procedure can be 

started either remotely via a web browser or locally using a USB mouse. However, the touchscreen calibration itself 

can then be carried out only directly on the touch screen of the terminal. 

 

 

6.4.9 Security 
 

In this menu settings relevant for IT security 

of the con::cube monitoring system can be 

made. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Firewall 
 

A so called firewall controls the way how a 

device can be accessed from the internet 

and how it can communicate to the internet.  

 

 

 

For each communication path a specific 

port can be defined and configured in terms 

of port, protocol and IP version. 
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New ports can be opened and existing ports can be edited or removed by using the respective buttons. 

 

Internet connectivity always bears the risk of unwanted manipulations. Accordingly, these settings should be used 

restrictively and any changes should be done by experienced staff only. Furthermore, disabling the firewall is NOT 

recommended. 

 

 Available Quick reference guides: 

Manuals con::cube / Service_Guides note_moni-tool_Security 

 Please refer to the s::can Customer Portal! 

 

TML Access 
 

TML is a protocol which can be used to transfer 

data from the s::can terminal’s database. For 

details on TML please refer to chapter 0).  

 

An IP Access control list can be used to restrict 

access to the TML server to a list of specific IP 

addresses.  

 

The respective addresses can be entered in this window. The default configuration does not use access restrictions. 

 

 

Web-Browser Authentification 
 

This menu item provides the possibility to set a 

password for a user operating the s::can 

system via web browser.  

 

If a user name and password are set here, 

connection to moni::tool from a remote 

computer is only possible after the correct 

username and password have been entered. 

 

Once authentication is activated, until moni::tool V2.x local access to the system is possible but requires a USB 

keyboard connected to the con::cube. From moni::tool V3.0 on, local access is not possible any longer. This 

might even prevent any further access to the system! 

 

 

Camera Setup 
 

Cameras can be helpful for getting visual 

information from monitoring sites. moni::tool 

provides the option to connect to cameras 

accessible via the internet and to include 

pictures and videos in the collected information 

(see also chapter 4.4.2). 

 

The information required for connecting to a 

given camera safely can be entered in the 

respective fields. Furthermore, it can be 

specified if camera snapshots shall be taken 

and stored automatically at certain intervals. 

 

 

 

 

 

 Available Quick reference guides: 

Manuals con::cube / Service_Guides note_moni-toolV2_Camera_Integration 

 Please refer to the s::can Customer Portal! 
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6.4.10 Extras 
 

In this menu issues dealing with system 

administration are addressed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Io::tool 
 

This menu provides the possibility to start the Io::Tool software for direct operation of the connected spectrometer 

probe V3. This is a local service and can be started only directly on the con::cube. When Io::Tool is started the 

moni::tool software will be shut down and after finishing the service task the complete monitoring system has to be rebooted. 

 

 

ana::pro 
 

This menu item provides the possibility to start the ana::pro software allowing the advanced configuration of spectrometer 

sensors V1 and V2. 

 

This is a local service and can be started only directly on the con::cube. When ana::pro is started the moni::tool 

software will be shut down and after finishing the service task the complete monitoring system has to be rebooted. 

 

After this menu item has been selected a screen will be displayed showing all service tasks currently running in the 

background. Selecting the entry Continue on top of the screen will pop up a warning that all services will be stopped. This 

message has to be confirmed by pushing Yes. 

 

For moni::tool versions up to V2.5:  Pushing the button Permanent will change the startup sequence of the terminal. 

It will deactivate moni::tool and will make ana::pro the active operating software. For undoing this setting the file 

D:\Programme\s-can\monitool.bat.disabled has to be renamed to monitool.bat. 

 

Once started, ana::pro will search for spectrometers. This process should not be interfered with, etc. by touching the screen. 

  

Please refer to the ana::lyte and ana::pro manuals for further details on how to work with ana::pro. 

 

As soon as all service tasks in ana::pro have been finished, using the option Exit windows and reboot will trigger a complete 

system reboot and moni::tool will be started automatically. 
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System Info 
 

Under this point information on the 

currently used terminal resources are 

provided, namely the used shares of 

various memory types as well as the 

CPU load.  

 

Furthermore, all running processes can 

be listed. 

 

 

 

 

 

 

 

 

 

 

 

 

Backup Station to USB Stick 
 

With physical access to the con::cube 

this function facilitates creating a 

backup of the whole monitoring station 

on a USB memory stick. The memory 

stick must be FAT-formatted with at 

least 4 GB capacity. 

 

As a result of the backup procedure an 

xxx.tar.gz-file will be created in the 

stick’s root folder. 

 

 

Restore Station from USB-Stick 
 

When a station’s settings have been 

saved using the function described 

above, it can be restored with this 

respective function. The name of the 

backup-file has to be station.tar.gz and 

must be placed in the root-directory of 

the USB-Stick. 

 

All settings will be overwritten 

during the restore process and a 

station backup should hence be con-

sidered. 

 

 

Software Update 
 

This menu item provides the possibility 

to run update-scripts (for example to 

update the firmware of sensors connec-

ted to the terminal).  

 

The file containing the update-script can 

be selected by pushing the Search-button, Update will start the software guided upgrade procedure. 

 

Update of moni::tool software for Windows OS (V2.0) via this function is possible also. 
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As soon as a USB stick is connected to the con::cube, a 

message pops up, asking if the result files shall be copied 

to the stick.  

 

After pushing No you will see the Select File window. 

Select usb0 on the left side first and then the needed 

update file in the right part of the window. Finally push 

Open. 

 

 

System Live Update 
 

This function provides a 

comfortable way for updating 

the moni::tool software when 

the con::cube is connected to 

the Internet.  

 

All available updates will be 

listed and after selecting the 

appropriate packages and 

pushing “Update” they will be 

downloaded and installed 

automatically. 

 

Alternatively also a USB-

Memory-stick containing the 

update packages can be 

used accordingly. 

 

The Update of moni::tool 

software for Linux OS (V3.0) can 

be performed within this function only. 

The name of the update package has to 

be update.zip. 

 

 

Restore Factory Settings 
 

This menu item provides the possibility 

to reset the internal moni::tool database 

to factory default (i.e. the original 

settings the terminal was delivered 

with).  

 

Restoring to factory settings includes 

measurement results as well as all 

settings related to parameters and 

sensors etc. and will hence lead to a 

loss of all data in the database as well as to a loss of all sensor information.  

 

When the restore has been completed the s::can terminal should be rebooted before any configurations are performed. 

 

It is strongly recommended to perform a Backup Station to USB-Stick as described above before factory settings are 

restored. 

 

Task Manager 
 

This menu item is available only for moni::tool versions up to V2.5 and will start the Windows XP task manager on the 

terminal itself (which is not available under the Linux operating system). 

 

The launched task manager will be visible only on the screen of the s::can terminal and it will block the other applications 

from being visible. 
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6.5 Sensors 

 

 

 

 

 

 

The sensor area of the Service tab 

provides an overview of all installed 

sensors. 

 

 

  

Further configuration and maintenance 

options for each individual sensor are 

launched by pushing the respective 

sensor’s icon. 

 

 

 

 

 

 

6.5.1 Sensor settings 
 

This menu provides the possibility to 

edit the sensor settings that can be 

modified by the user.  

 

Changeable settings include the sensor 

name, the purchase date and the 

warranty expiry date. Settings controlled 

by the system will also be displayed for 

information. 

 

If a spectrometer is used in combination 

with a terminal which has an own 

cleaning valve (e.g. con::nect), entering 

a text in the field Cleaning device 

creates a new cleaning device (see 

6.10) using the URL of this sensor. 

 

Individual settings exist for the different 

sensor types. Please refer to the 

according sensor manuals 

 

 

6.5.2 Remove sensor 
 

This menu removes the sensor and all associated parameters from the monitoring station configuration. Data collected by 

this sensor remain stored in the database and can still be displayed in Time Series and Fingerprint. 

 

After selecting the menu item a user message will be displayed and Delete all has to be confirmed for removing the sensor. 
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6.5.3 Replace Sensor 
 

This menu supports the exchange of a 

sensor with the same type of 

instrument. When using Replace 

Sensor all settings that can be 

configured in moni::tool remain 

unchanged and will be applied to the 

new sensor. 

 

Time series of readings will be 

continued after sensor replacement as 

sensor name and parameter name are 

identical. 

 

If it is not possible to exchange the sensor moni::tool will show the differences between the old and the new sensor and offer 

the possibility to install the replacement sensor as a new one (button Install as new Sensor). 

 

 

 Available Quick reference guides: 

Manuals con::cube / Service_Guides note_moni-toolV2_sensorinstall+replace 

 Please refer to the s::can Customer Portal! 

 

 

6.5.4 Parameters 
 

The information managed in this menu is closely linked and partly identical with the one described under Service / 

Terminal / Parameters. Please refer to chapter 6.4.5 for further details! 

 

The main window provides a list of all 

currently configured parameters 

measured by the respective sensor as 

well as the entry points for further 

configuration steps on the right of the 

table. 

 

Furthermore, parameters which can be 

measured by the sensor but are 

currently not configured are listed in the 

lower part of the window. They can be 

installed by pushing the blue + on the 

right side. 

 

Installed parameters can be selected by 

pushing their name and then be 

removed by pushing Remove Parameter. Thus they become available in the “uninstalled” list afterwards. 

 

 

 

The table below provides an overview on the possibilities for customizing the various parameter settings as well as the 

manual page on which more detail are provided in the Terminal / Parameters chapter. 

 

Edit 
 

Configure general settings (name, unit, resolution) p. 48 

Config 
 

Configure vali::tool (sensitivity, noise detection) p. 48 

Alarm 
 

Configure alarm settings (upper/lower limit, warning level) p. 50 
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6.5.5 Global calibration 
 

This point is valid for spectrometer sensors only. 

 

A global calibration defines for a certain 

setting how measurements from a 

spectrometer are transformed into 

parameter readings. This transformation 

is influenced by the spectrometer type, 

by the path length and by the medium. 

Accordingly, global calibrations exist for 

a variety of settings. 

 

The Global calibration menu provides 

the possibility to select the global 

calibration used by the spectrometer 

from calibrations actually stored on the 

sensor. 

 

For activating one of the listed 

calibrations it is selected by pushing the 

blue triangle symbol on the right side. 

 

Also new global calibrations can be uploaded to the spectrometer. Push the button Browse / Choose File… for searching the 

global calibrations that are available on the terminal. The file name will be displayed beside the button. 

 

When the correct one has been selected it can be uploaded to the spectrometer by pushing the Install GC button. 

 
 

6.5.6 Calibrate sensor 
 

The parameter calibration is closely linked to the taking of samples and relevant information can hence also be found 

in chapter 6.3. Since calibration approaches depend also on the type of sensor, please refer also to the respective 

sensor manual. 

 

The main window shows a list of all 

parameters being measured by this 

sensor. Pushing the blue triangles will 

open more information about actual 

used calibration coefficients for this 

parameter.  

 

The History icon opens a logbook 

showing date and time of all performed 

calibration procedures up to now, 

including the used sample readings and 

the corresponding laboratory values 

(see lower figure on the right).  

 

Historic calibrations can be activated by 

pushing the Use calibration icon if this 

function is supported from the sensor.  

 

 

 

 

Pushing the blue Calibrate icon opens the calibration window which allows actually performing calibrations on 

the basis of samples with sensor readings and corresponding laboratory measurements. Respective details 

have been provided in the chapter on Sample & Calibration (6.3). There also the various types of calibration 

are explained. For detailed information about the calibration of a specific sensor please refer also to the 

manual of this measuring device. 
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When the calibration window is displayed several options exist and a series of steps need to be made:  

 

• The leftmost button in the headline allows toggling the graph view; 

o As Status View the continuously updated readings of the parameter will be displayed numerically and 

graphically which can be helpful to assess the stability of the measurement (e.g. of electrodes). If a quality 

number of the sensor is available additionally (e.g. ammo::lyser) this will also be displayed as a number 

and in a yellow time series; 

o As Samples View the currently selected samples for performing a calibration are displayed (sensor and 

laboratory measurements); 

• A new measurement can be started by pushing the Trigger Measurement button; 

• The button above the graph shows the currently selected  calibration type and allows changing it. 

 

Basically two different groups of calibrations need to be distinguished as is described in the following sections. 
 

 

Calibration with 1 or 2 samples (Offset, Slope, Linear) 
 

The calibration types Offset, Slope and Linear make use of the sample values stored on the respective sensor (please refer 

to chapter 6.3). 

 

The current values of the stored 

samples are displayed and can also be 

edited (e.g. for entering laboratory 

values). By pushing the Sample icon a 

new measurement can be triggered and 

stored onto the sensor. Please note that 

the displayed value is the Raw value 

(e.g. mV in case of electrodes) or based 

on the active global calibration (in case 

of spectrometer), respectively. 

 

The result of the laboratory analysis can 

be entered into the field Laboratory by 

editing the respective sample. Save 

stores the sample values onto the 

sensor and hence replaces the old 

sample values. 

 

Pushing Perform Calibration starts the selected calibration procedure with the two samples as displayed (select Samples 

View for checking graphically). When calibrating is finished a user message will inform if it was successful. In case of an 

error the reason will be displayed to the user in red letters (e.g. Please enter at least lab values for 2 samples). 

 

Under Current Coefficients the actual values are displayed.  

 

Some sensor types also support writing coefficients directly onto the sensor by pushing the Edit icon (none of the 

coefficients can be NaN). Please refer to the sensor manual for respective information. 
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Calibration with more than 2 samples (Multi) 
 

Please note that only parameters from i::scan and spectrometer probes support Multi calibration. 

 

The Multi calibration type makes use of 

several samples based on a statistical 

method. While the calibration types 

Offset and Linear use measurement 

results stored directly on the sensor 

itself and are therefore limited to two 

samples (as explained above), the Multi 

calibration builds on results stored in the 

moni::tool sample database (see also 

chapter 6.3). 

 

The calibration type Multi uses a linear 

fit to obtain a calibration line with the 

smallest possible error between the 

stored sensor readings and the 

laboratory values. Accordingly, the 

calibration screen for Multi looks slightly 

different and offers some additional 

features. 

 

In the Samples area the ID and values of all stored samples valid for the respective sensor / parameter are displayed. 

Pushing the ID number switches to the respective Sample list results as explained in chapter 6.3.3. 

 

When preparing the calibration it is possible to decide which samples shall actually be used by ticking the individual check 

boxes. This has no impact on the samples database but influences only the on-going calibration. As samples are checked or 

unchecked the resulting correlation between laboratory results and raw values in the Sample View is updated automatically. 

Also the resulting values for Mean error and Confidence Interval above the graph are updated automatically. Once the 

calibration results are considered satisfying, pushing Perform calibration finalizes the process. 

 

 Available Quick reference guides: 

Manuals con::cube / Service_Guides note_moni-toolV2.2_sensorcalibration 

 Please refer to the s::can Customer Portal! 

 

 

6.5.7 Optical path length 
 

This function can be used to change the optical path length for spectrometer sensors V2. This function is available only 

when working on a con::cube terminal locally. Please get in contact with your s::can support in case of the need to change 

OPL. 

 

 

6.5.8 Function Check 
 

A detailed step-by-step explanation is 

displayed on the main screen.  

 

Pushing the Execute button starts the 

checking procedure.  

 

Please refer to the manual of the sensor 

for further details on possible results 

and consequences of functional checks. 

 

 

 

This function is available only for spectrometer probes and i::scan sensors. 
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6.6 Sensor installation 

 

The installation of a new sensor is initiated 

by pushing a sensor symbol titled Add new 

sensor on the main Service window.  

 

 

moni::tool will automatically initiate a search 

for connected devices.  

 

 

 

 

Once the search is completed, a list 

showing all connected sensors will be 

displayed and the sensors that need to 

be installed can be added using the 

blue plus symbols in the table.  

 

Detected new sensors can be ignored / 

not installed by pushing the recycle bin 

icon. The search can be interrupted 

using Stop Search.  

 

Basically it is possible to install 

several sensors at the same 

time if they are of different types. When 

installing several sensors of the same 

type they most probably have to be 

installed separately. 

 

 

6.6.1 Installation of s::can sensors 
 

As soon as moni::tool has completed the searched it lists up all found sensors (see image above). The Status column 

informs if the sensor is already installed or if it is new (Found new sensor). Pushing the blue plus icon or the Install All button 

installs the respective new sensors. Once moni::tool has finished the initialization of the new sensor (Status: Installing 

sensor, please wait...) it will switch back to the Service tab and show the new sensor in the system overview. 

 

The automatic sensor installation will search for s::can sensors or s::can terminals connected to COM 1 (plug for 

spectrometer), to COM 4 (sys-plugs) and to COM 5 (terminal connection) (all modbusRTU only). 

 

If the installation shall be performed 

manually (e.g. because a sensor has 

not been found during the automatic 

installation procedure) a manual / 

advanced installation is launched via 

Advanced Search. 

 

After selecting the correct connection 

under Connection method (for s::can 

sensors this will be the default setting 

(via sensor cable plug to terminal 

(s::can Bus)) the correct COM-Port and 

Address have to be entered.  

 

If this information is not available moni::tool will search the complete range as indicated on the screen and no other sensors 

should hence be connected. Pushing Start triggers the search. 
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6.6.2 Installation of non-s::can-sensors via an analog interface 
 

Analog sensors producing a 0/4-20 mA output need to be connected to an analog input module of the con::cube. This can 

either be an internal module (D-315-in-mA) or an external analog input module (D-322-8) connected via COM-port.  

 

Analog input devices are installed by implementing the following steps: 

 

• Selection of the correct connection 

method in Advanced Search (see 

image above; either via internal 

analog-in module to terminal or via 

external analog-in module to 

terminal (ICPCON)); 

• Selection of the correct channel of 

the internal module or entering the 

correct COM-port and address of 

the external module (if no channel 

is displayed it needs to be 

checked if an internal module is 

installed in the menu Service / 

Terminal / con::cube / Internal 

Modules; see chapter 6.4.2,p. 40); 

• Pushing Install Sensor; 

• Entering a sensor name and pushing Save; 

• Configuration of a parameter that shall display and record the data from the analog sensor in the menu Service / 

Terminal / Parameter (see chapter 6.4.5). 

 

If multiple analog input devices need to be installed the steps above have to be repeated for each device. 

 

 
6.6.3 Installation of Sensors and Spectrometer V3 via TCP 
 

Parameters from other s::can terminals (e.g. another con::cube or con::stat), s::can sensors using Modbus TCP or sensors 

connected to a Modbus RTU/TCP gateway can be linked into moni::tool over an Ethernet (TCP) connection by the following 

steps:  

 

• Selection of the correct connection 

method in Advanced Search (see 

image above; via TCP to terminal 

(s::can Bus TCP)); 

• Entering the correct address of the 

sensor (a correct address for TCP 

communication always contains an 

IP address and a port number; an 

RTU address is needed in case of 

having an RTU sensor connected 

to a RTU/TCP gateway, only); For 

con::cube and con::stat the default 

TCP port used is 502. 

• Pushing Start search; 

• When the sensor has been found: checking sensor name and pushing Save. 

 

When installing a spectrometer probe V3 the connection method via TCP to spectro::lyser V3 (s::can REST) has to be 

selected. For further details please refer to Spectrometer V3 manual. 
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6.6.4 Installation of non-s::can sensors via Modbus 
 

It is also possible to connect third party sensors to the s::can terminal either via Modbus RTU or via Modbus TCP. In both 

cases the protocol “mapping” of the sensor has to be configured manually by the customer. The installation itself will be 

performed by the following steps:  

 

• Selection of the correct connection 

method in Advanced Search (via 

sensor cable plug to terminal 

(Modbus RTU) or via TCP to 

terminal (Modbus TCP)); 

• Entering correct COM-Port and 

Address of the sensor (for RTU 

connection) or the correct address 

of the sensor (a correct address for 

TCP communication always 

contains an IP address and a port 

number; an RTU address is 

needed in case of having an RTU 

sensor connected to a RTU/TCP 

gateway, only); 

• Selecting the correct template for 

defining sensor communication 

(note that all templates are stored 

on the terminal and that templates 

can be selected, created or uploaded using the menu Service / Terminal / Settings / Templates; see chapter 6.4.4); 

• If no suitable template is available for the sensor the option “– Standard –“ should be selected. Protocol “mapping” 

details can then be entered later on (additional information is available on the s::can Customer Portal); 

• Pushing Install Sensor; 

• When the sensors has been found: checking sensor name and communication settings (for RTU: Baud-rate, Parity, 

timeout, retries, waiting time; for TCP: timeout) and pushing Save. 

 
 

 Available Quick reference guides: 

Manuals moni::tool / Service_Guides note_moni-tool_Install3rdParty_Modbus_Sensors.pdf 

 Please refer to the s::can Customer Portal! 
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6.7 ana::tool 

 

 

The ana::tool section of the Service tab provides access to all functions of the ana::tool software and to the 

respective virtual parameters.  

 

 

 

6.7.1 General 
 

The upper part of the main window lists 

all currently configured virtual para-

meters handled by ana::tool (for infor-

mation on virtual parameters, please 

refer also to chapter 6.4.5). 

 

As for all parameter three columns 

provide access to various settings and 

options (this is identical with the 

possibilities provided under 

Service/Terminal/Parameters!). 

 

The lower part of the main window allows creating additional alarm parameters based on the principles of spectral or pattern 

alarms. This function corresponds to the Add Parameter function under Service/Terminal/Parameters as described in 

chapter 6.4.5. 

 

 

Edit allows modifying the displayed parameter name, the displayed unit, the used resolution as well as the valid 

measurement range. 

 

Service Level / Expert 

• Configure internal parameter name 

• See configuration history information 

 

 

Config focuses on adapting the automatic training function. Besides generally activating and deactivating it, also the 

used data interval as well as the interval in which automatic trainings will be triggered can be set.  

 

Service Level / Expert 

trainAuto 0 

1 (default) 

OFF 

ON 

Used to switch automatic training on and 

off. 

trainAutoInterval 21 600 - 2 592 000 sec. 

86 400 sec. (default) 

equal to 6 hours - 30 days 

equal to 1 day 

Time interval between automatic trainings. 

trainDataInterval 0 - 2 592 000 sec. 

1 209 600 sec. (default) 

equal to 0 hours - 30 days 

equal to 14 days 

Determines amount of historical data used 

for the training (interval in seconds). 

 

Information on the settings can be displayed by pushing the blue arrows on the right side.  

 

Furthermore, also special configurations can be used by either uploading a configuration file or by entering a respective 

command directly (all service levels). 

 

 

Alarm is used to configure the conditions for actually triggering an alarm with the respective alarm parameter. The 

way the collected information is used is defined mainly by the proxy-indicator sensitivity. It can be set to one, two or 

three, where a higher number means that relatively many situations will be considered as alarms. Accordingly, it is very likely 

that all real alarms will be detected while at the same time the share of false alarms which need to be rejected (see 5.2) will 

increase.  
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The following configuration settings can be used for manually customizing the pattern alarm.  

 

Name 
Possible 

Settings 
Effect Function 

sensitivity 0 

1 

2 (default) 

3 

Alarm switched off 

Low sensitivity 

Medium sensitivity 

High sensitivity 

Used to control the sensitivity of the alarm 

parameter. 

 

Service Level / Expert 

AutoSelectAlarmLimit 0 

 

1 (default) 

Upper alarm limit is controlled 

by option upperAlarmLimit. 

Upper alarm limit is 

determined automatically 

depending on the selected 

sensitivity 

Determines whether the sensitivity settings 

override the settings for the upper alarm 

limit. 

upperAlarmLimit -infinity < upperAlarmLimit < +infinity 

3 = default 

When the alarm value exceeds the 

upperAlarmLimit the parameter triggers an 

alarm. 

upperWarningLimitFactor 0 ≤ upperWarningLimitFactor ≤ 1 

0.9 = default 

When the alarm value exceeds the 

upperWarningLimitFactor the parameter 

triggers a warning. 

 

Besides, also the possibility for uploading information on a special alarm configuration exists. 

 

 

6.7.2 Training 
 

As mentioned already under Alarm (see chapter 5.5), virtual alarm parameters should usually be trained regularly on the 

basis of historical data. This is necessary to train alarm parameters in order to adapt the alarm response to a particular 

application on the basis of feedback given to the system by confirming, rejecting or adding missed events 

 

Pushing Training opens an overview of 

all currently installed trainable alarm 

parameters.  

 

Furthermore, for each parameter time 

and date of the last successful training 

as well as that of the next scheduled 

automatic training are shown.  

 

Per default all alarm parameter algorithms are automatically trained once a day. However, the training frequency can be 

modified under Config as explained above. 

 

If for an alarm parameter automatic training is disabled, the date and time fields for the next scheduled training will show 

only a dash and in the Automatic column it will be marked off.  

 

Trainings can also be started manually by pushing Start in the row of the respective alarm parameter.  

 

Parameters that are currently being training are marked with training in progress in the Next Training column. 

 

 

 

The comprehensive functionalities of ana::tool require well-trained staff for being used according to their full potential.  

Please contact your s::can partner for information on respective training courses! 
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6.8 Digital Inputs 

 

 

The s::can terminal can be equipped with internal digital inputs or an external digital input module can be 

connected to it. Each digital input can be used as an independent sensor.  

 

 

Internal digital inputs will be initialized 

automatically during initial start-up and 

will be listed by pushing the Digital 

Inputs icon beside the Terminal icon in 

the Service tab main window.  

 

If internal digital input modules of the 

con::cube are not detected automati-

cally or when external digital input 

modules shall be used, the inputs have to be initialized manually using the Add digital input-function. 

 

The following steps are needed: 

 

• Selecting the correct connection 

method (e.g. via internal digital-in 

module to terminal)  

• Entering information on the used 

COM Port, Address and Channel 

(please refer to the manual of the 

external input module for the 

correct settings).  

• All settings and modifications will 

be stored when pushing Save. 

 

 

 

 

 

 

All settings can be modified later by pushing the Edit icon. 

 

Once the digital input has been configured, it is possible to test the current state of the device by pushing Get current value. 

The state of the input is then shown by the LED icon and the number next to it where grey and 0 mean the state is LOW 

while bright green and 1 mean the input state is HIGH. 

 

For each digital input a parameter can be defined by pushing Parameter, which will be used to read the input status. 

 

A defined input can be deleted by selecting it in the overview and pushing Remove digital input. 
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6.9 Outputs 

 

 

 

 

 

 

 

Depending on the used terminal, 

moni::tool provides several possibilities 

to transfer measurement results and 

other data and information to external 

devices. 

 

 

 

 

 

 

 

 

6.9.1 Analog Outputs 
 

The s::can terminal can be equipped 

with internal analog outputs or an 

external analog output module can be 

connected to it.  

 

When Analog Outputs is selected, an 

overview shows all configured analog 

output channels. 

 

 

If the internal modules are not detected automatically the function Service / Terminal / con::cube / Internal Modules / 

Search internal modules (see chapter 6.4.2, p. 40) can be used. 

 

 

Service Level / Expert 

• Outputs can be added by selecting New output. 

 

In the configuration window firstly the 

protocol (internal or external module) 

has to be selected.  

 

Afterwards the COM Port, the Address 

and the Channel have to be entered 

(refer to the information provided with 

the external output module for the 

correct settings). 
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To each output channel a single parameter can be assigned by pushing the edit icon (blue cogwheel) on the right hand side 

of the respective channel. The following configuration settings must be made: 

 

• Parameter defines which signal is 

being linked to the analog output 

(available parameters can be 

selected from a drop-down 

selection list); 

• Channel defines which parameter 

information is linked to the analog 

output (e.g. measured or clean 

value); 

• Mode defines if the output signal 

range is 0 - 20 mA or 4 - 20mA; 

• Under Error Mode the mA signal 

for indicating an error (parameter 

value = NaN) can be selected. 

Possible settings are 0 mA, 3.5 

mA, 4 mA, 20 mA or Hold 

(produces 4 mA if no valid 

measurement is available); 

• The parameter results that correspond to an output of 0/4 mA and 20 mA can be set in the following two fields. 

• All settings and modifications will be stored when pushing Save. 

 

 

Service Level / Expert 

• In the field Description additional information can be entered 

• Configuration history can be viewed 

 

 

Assignments can be cancelled by marking the respective line and pushing Delete assignment in the Analog Outputs 

overview. 

 

For testing the functionality of the analog data transmission a mA 

value can be set for each configured output by pushing Test. 

 

 

 

 

 

 

 

Service Level / Expert 

• An analog output can be deleted by selecting it in the overview and pushing the button Delete Output. 
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6.9.2 Digital Outputs 
 

The s::can terminal can be equipped 

with internal digital outputs or an 

external digital output module can be 

connected to it.  

 

When Digital Outputs is selected, an 

overview is displayed that lists all 

available digital output channels, 

together with information on their 

assignment and their current status.  

 

 

 

 

Service Level / Expert 

• Outputs can be added by selecting New output.  

• In the configuration window of the new output firstly the protocol (internal or external module) has to be 

selected. Afterwards the COM Port, the Address and the Channel have to be entered (Please refer to the 

information of the external module for the correct device settings). 

 

 

Status functions can be assigned to the 

output channels by pushing the Edit 

icon (blue cogwheel) on the right hand 

side of the channel.  

 

To each channel one of the following 

functions (Mode) can be assigned which 

will be used to set the status of the 

digital output, which can be either High 

or Low.  

 

 

 

 

 

 

 

 

 

The following modes are possible: 

 

Mode Output = LOW Output = HIGH moni::tool screen 

System error any error reported, system status 

= Error 

Status of all devices (terminal, 

sensors, parameters) is Ok 

Status tab blinking when 

status = LOW 

Service mode Service mode of monitoring 

system is active and 

measurements are interrupted 

Service mode is not active, query 

of readings is running 

Service tab blinking when 

status = LOW 

Event No alarms are pending At least one alarm is pending Alarm tab blinking when 

status = HIGH 

Cleaning Cleaning not active  

(i.e. cleaning valve closed) 

Cleaning active  

(i.e. cleaning valve open) 

Cleaning active indicated 

by Activity  

Time control During “interval” time During “duration” time, 1. cycle 

starts whenever the service mode 

is left 

 

Value Parameter reading within  limits 

(within limits +/- hysteresis when it 

was outside limits before) 

Parameter reading outside  limits  
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For the mode Event the type of the observed event can be specified. 

When Any events ... is selected all possible event types will be 

monitored.  

 

Also the number of measurements which will delay the triggering of the 

output has to be selected.  

 

The logic for setting the output to high is shown on the right. 

 

 

 

 

When the mode Cleaning is selected also the used Cleaning device has 

to be selected.  

 

The logic for setting the output to high is shown on the right. 

 

 
 
 
 

Time control is linked to the automatic measuring interval and will be 

configured by three parameters (refer to example on the left).  

 

The Interval defines den number of measuring cycles before the output 

becomes active. The Duration defines for how long the output is HIGH. 

Outside this phase the status is LOW. Entering a Start Time Offset 

causes a time shift of the HIGH interval related to the start of the 

measurement.  

 

The time control starts with the first measurement after saving the 

settings or after leaving the Service Mode. 

 

The mode Value assigns the digital output to a parameter reading. If the value of the parameter transgresses a configured 

limit, the state of the output will change.  

 

The following properties have to be set:  

 

• Parameter: The parameter the output is assigned to;  

• Channel: Whether the measurement result (value from sensor) or 

the clean result (value from vali::tool) will be used (the latter requires 

vali::tool and is not available for virtual parameters); 

• Upper Limit: The value above which the output status is switched; 

• Upper Hysteresis: The hysteresis defining when the output switches 

back again once the reading has surpassed the upper limit; 

• Lower Limit: The value below which the output is switched; 

• Lower Hysteresis: The hysteresis defining when the output switches 

back again once the reading has been below the lower limit. 

 

 

Service Level / Expert 

• In the field Description additional information can be entered 

• Under Output Inversion the checkbox can be used to invert the logic, i.e. instead of High the output will be Low. 

• Options under Pulse Settings can be used to transform a constant High signal into a pulsed one. 

• Configuration history can be viewed 

 

All settings and modifications will be stored when pushing Save.  

 

Individual assignments can be selected and cancelled in the overview by pushing Delete assignment. In this case the digital 

output will be assigned to “System error” with the next re-start. 
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The specifications of the assignment can be edited by pushing the blue cogwheel in the respective line. Pushing the Test 

icon switches the output status between High and Low. 

 

Service Level / Expert 

• An analog output can be deleted by selecting it in the overview and pushing the button Delete Output. 

 

 

6.9.3 Fieldbus Outputs 
 

moni::tool supports a fieldbus slave 

function which allows transferring up to 

32 parameter readings, one fingerprint 

plus status information to an external 

receiver.  

 

The following protocols are supported: 

 

• Modbus TCP (per default 

active); 

• Modbus RTU (RS485) or 

Profibus or SDI-12 (per default 

deactivated). 

 

Only one of these protocols is supported at a time. For using Modbus RTU on con::cube the COM5 interface is needed 

which then cannot be used for connecting additional sensors.  

 

For Profibus and SDI-12 optional internal modules are needed on the con::cube. These modules (Profibus and SDI-12) 

support the transfer of up to 8 parameter readings. 

 

For Profibus a special firmware for transferring up to 16 parameter readings is available. 

Please get in contact with your s::can support for further information on this option. 

 

Configuring the protocol is initiated by pushing the Setup button. 

 

The Fieldbus Outputs main window lists all available outputs.  

 

Configuring a new assignment is 

initiated by pushing the blue plus icon 

which will open a dialogue window. 

There the parameter and the type of 

reading (measured or clean value) to be 

transferred can be selected. The 

process is finalized by pushing Save. 

 

To change the positions of already 

defined parameters the buttons Up and 

Down can be used after selecting the 

parameter by pushing its name. 

 

Pushing the trash icon on the right side 

of the parameter name removes a parameter from the list. 

 

For more detailed protocol information please refer to the con::cube manual. 

 

 Available Quick reference guides: 

Manuals con::cube / MODBUS MODBUS_Application_Protocol_V1_1A 

Manuals con::cube / MODBUS MODBUS_Protocol_con-cube_BASIC_Datatypes 

Manuals con::cube / MODBUS MODBUS_Protocol_con-cube_BASIC_Mapping 

 Please refer to the s::can Customer Portal! 
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6.9.4 File Output 
 

The File Output function provides the 

possibility to configure how information 

stored in the moni::tool database is 

extracted to ASCII compatible files and 

how these files are transferred from the 

s::can terminal. 

 

Information about the monitoring station 

and the connected sensors stored in the 

moni::tool database includes  

 

• measurement results, 

• information related to sensor 

and station status, 

• data validation results as well 

as  

• detected events.  

 

Furthermore, all maintenance activities that are logged by moni::tool are stored in this SQL-type database. 

 

The data storage capacity is of limited size and can only store a certain amount of results. The available capacity is used as 

circular memory in that respect means that measurements do NOT stop when the maximum size is reached but that the 

oldest data will be removed automatically for making space available for the new measurement results. This concerns the 

database as well as storage for data transfer and storage of images. 

 

Running a typical standard configuration (1 spectrometer, 3 other sensors, 120 sec. measurement interval) the con::cube D-

315 can be operated 4 months without data loss The current status of the circular storage is shown in 

Service/Terminal/Extras/System Info. 

 

As soon as an USB memory stick will be connected to the con::cube, moni::tool recognizes the external storage 

automatically. After confirming a user message all generated files will be copied onto the USB stick. 

 

 

File Generation 
 

Exporting data from the database can 

be triggered manually or automatically. 

In the overview window of file 

generation the actual status of the 

settings is displayed.  

 

When File Generation is activated, the 

software will write measurement results 

into files automatically, hence ensuring 

that the results are available for 

immediate download and data transfer. 

 

 

Service Level / Expert 

• See also aggregation status 

 

 

Before it is possible to change the settings using the Setup button, automatic file generation must be disabled. After 

that all existing files within the transfer folder must be removed (since all readings are still stored within the database 

and can be re-exported anytime using the new setup, no data will get lost by removing these files). 

 

For transferring results by FTP or SSH automatically, Automatic File Generation must be activated (button Enable Export), 

which is the default setting. The automatic export function can be stopped via the button Disable Export. 

 

After (downloading and) deleting the files which have been produced with the old settings, File Generation must be started 

again and Setup can be initiated and the available options for generating files as listed below can be configured. 



Part C – Operation of moni::tool Tab 6 - Service 6.9 Outputs 

© s::can GmbH, www.s-can.at Page 76 / 94 Release 12-2020, moni::tool V4.0 

Options: 

• Types of data (parameter, fingerprints, 

logbook, samples); 

• Timestamp from when the file export will 

start; 

• Data file profile (either CSV or ana::pro or 

a customized profile); 

• Date format (ISO 8601 or ana::pro); 

• Separator between columns (tab, comma 

or semicolon); 

• Decimal separator (Number format dot or 

comma);  

• Maximum file size of a single file (1MB, 

2MB, 8MB, Per day); 

• Detailed header (includes also the 

calibration coefficients, i.e. a new file will 

be created whenever any coefficient has 

changed);  

• Export of status data; 

• Export of tag information;  

 

Using the Aggregation options will reduce the amount of 

exported data compared to the number of real 

measurements performed. 

 

Service Level / Expert 

• Function for aggregating exported data. 

 

After saving the new setup by pushing Save the writing of the files needs to be started by pushing Enable File Generation. 

As all data from the selected starting point will be immediately exported the system can be busy for some time. Remaining 

time shows when the most recent data will be exported. After that new information will be checked and added to the 

respective files in a 60 seconds cycle.  

 

The generated files will be stored within the transfer folder of the terminal and can be downloaded anytime manually via 

Service / Outputs / File Output / Files or automatically transferred (see following sections regarding FTP- and SSH transfer). 

 

The structure of the files names generated automatically and the file contents depend on the used version of 

moni::tool. The differences between version 3.0 (or older) and 3.1 are pointed out below. 

 

Filename: 

 

The file name is created from the station name and the time stamp of the first measurement in the file as well as an 

extension depending on the file content. The file name extension depends on the generated data type. 

Example for filename:   stationname_YYYY-MM-DD_hh-mm-ss_xx.extension 

 

_xx: 

• _fp for files containing fingerprint results of a spectro::lyser  

• _log for files containing logbook entries 

In addition since moni::tool V3.1: 

• _par  for files containing parameter results 

• _ch  for files containing the calibration history 

• _sample  for files containing the sample data 

 

Extension: 

• csv with moni::tool V3.1 fix; for older versions when export profiles CSV or customized have been configured 

Only moni::tool V3.0 or older:  

• par/fp when export profile ana::pro has been configured 
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A new file will be generated each time 

• an entry of the file header changes 

• the maximum file size is reached (in the case of a fingerprint file reaches the maximum file size first, also a new 

parameter file is created at the same time) 

• a re-start of moni::tool 

 

 

Fingerprint Result Files 

 

The fingerprint results files show in their first line the serial number (always 8 places) as well as the identifier for the length of 

the optical path (mm * 10) of the used spectro::lyser.  

 

Optical path length 0.5 mm 1.0 mm 2.0 mm 5.0 mm 15 mm 35 mm 100 mm 

Identifier in file _5 _10 _20 _50 _150 _350 _1000 

 

Also the sensor type (format 0xXXXX), the type name (max. 20 places), the used Global Calibration and the sensor name 

are shown. 

 

The second line of the files state the column titles (date, time, status, wavelength) while actual readings are stored from the 

third line on. Measurements are recorded as absorbance values for the respective wavelengths. The description Source 

within the Status column identifies the type of the stored fingerprint (0 = measured, 1 = turbidity compensated), 

 

 
 

 

Parameter Result Files 

 

The parameter result files show in their first line, starting at the 4. column, the name of the sensor that measured the 

respective parameter.  

 

For each parameter up to four columns are reserved.  

 

• Measured value (Header line: name of the parameter (e.g. DOCeq), unit (e.g. [mg/l]), upper and lower limit of 

measuring range limit and the precision of display.  

• Status of the parameter and calibration coefficients (offset and slope) used for the parameter in case of a local 

calibration (if the parameter is not locally calibrated the values are 0.0000 and 1.0000).  

• Cleaned value of the parameter as calculated by vali::tool (Header line same as above). 

• Status of the cleaned value. 

 

In case a parameter status is not Ok the error code will be displayed. 

 

The values themselves are stored from the third line on, where the first column states the time of measurement. 

 

 
 

In the second column the system status at the time of measurement and in the third column an optional remark (Tag), which 

was created by the operator is stored.  

 

As long as the service mode is active, only the timestamp and the system Status Error 0x0002 in the second column will be 

entered. Within the fingerprint file there are no entries during active service mode. 

 

12150126_350_0x1.1_spectro::lyser_UV_DRINKV170

Measurement interval=120[sec] (Export-Aggregation disabled) Tag Status (Source:0) 200 nm 201 nm 202 nm ... 220 nm 221 nm 222 nm 223 nm ...

16.12.2016 17:34 Tag-name Ok 0x0000.0000 NaN NaN NaN 31.892 31.620 31.496 31.767

16.12.2016 17:36 Ok 0x0000.0000 NaN NaN NaN 31.788 31.335 31.328 31.592

16.12.2016 17:38 Ok 0x0000.0000 NaN NaN NaN 31.748 31.576 31.356 31.592

Timestamp testing spec 12150126 spec 12150126 spec 12150126 spec 12150126

Measurement interval=120[sec] 

(Export-Aggregation disabled) Status Tag

DOCeq - Measured value [mg/l] 

(Limit:0.00-17.14) Status [DOCeq - Measured value]

DOCeq - Clean value [mg/l] 

(Limit:0.00-17.14) Status [DOCeq - Clean value]

16.12.2016 17:34 Error 0x0010 0.34 Ok 0x0000.0000.0000.0000 0.34 Ok 0x0000.0000

16.12.2016 17:36 Error 0x0010 0.34 Ok 0x0000.0000.0000.0000 0.34 Ok 0x0000.0000

16.12.2016 17:38 Error 0x0010 0.34 Ok 0x0000.0000.0000.0000 0.34 Ok 0x0000.0000
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Calibration-History Files 

 

Information of all stored samples and of all performed calibrations are stored within these files. The first line contains the 

header of the columns when using moni::tool V3.0 or an older version. Since moni::tool V3.1 the first line contains the 

information for „filetype“, „parametername“, „sensormodel“ and „serialnumber“. 

 

In the first four columns the time stamp, the user, the calibration type and the entered remark for the calibration are stored. 

The following six columns are reserved for the calibration coefficients, at which only the first two for Offset and Slope are 

used actually. The last four columns contain the measured value and the laboratory value for sample 1 and sample 2. 

 

After each modification (e.g. sampling, performing a calibration) the complete history will be exported into a new file. 

 

 
 

 

Sample Files 

 

These files contain information of the samples taken. The first line contains the header of the columns when using moni::tool 

V3.0 or an older version. Since moni::tool V3.1 the first line contains the information for „filetype“, „paramername”, 

„sensormodel“ and „serialnumber“. Furthermore the used Global Calibration and the optical path length are stored for 

spectrometer probes. 

 

In the first three columns the time stamp, the sample-ID and the sample description are stored. Then for each parameter two 

columns are reserved containing the value measured by the sensor and the value of the reference measurement. The 

fingerprints belonging to the samples are stored in a separate file. 

 

 
 

 

Log File 

 

 

The first line contains the header of the columns (Timestamp, Log level, Log message) when using moni::tool V3.0 or an 

older version. Since moni::tool V3.1 the first line contains the information for „filetype“. 

 

The logbook entries themselves are stored after the header of the columns. 

 

 
 

Log levels are defined as follows: 

 

System:   Information regarding the complete system (SW maintenance and integrity checks) 

User:   Information regarding user login and logout  

Critical:   Information regarding errors in measurements, configuration and security related issues 

User-Interface:  Information regarding the user-interface (frontend).  

TML:   Information regarding data-transfer using TML  

Training:  Information regarding training of alarm parameters in ana::tool 

  

[filetype:calibration 

history]

[parametername:

NH4-N]

[sensorname:

ammo 13350002]

[sensormodel:

ammo::lyserV2]

[serialnumber:

13350002]

Timestamp entered by Type Name Coeff 1 Coeff 2 Coeff 3 Coeff 4 Coeff 5 Coeff 6

Raw value 1 

[mV]

Lab value 1 

[ppm]

Raw value 2 

[mV]

Lab value 2 

[ppm]

10.04.2018 14:10 Administrator Linear TestKal2 NaN NaN NaN NaN NaN NaN 184,85 2,7 153,71 2

10.04.2018 11:21 Administrator Linear Administrator NaN NaN NaN NaN NaN NaN 39,93 6 -24,29 800

21.03.2018 11:15 Unbekannt NaN NaN NaN NaN NaN NaN 39,93 6 -24,29 800

[filetype:

samples]

[sensorname:

spec 11280357]

[sensormodel:

spectro::lyser]

[serialnumber:

11280357]

[GC:

GCHECK00V210]

[OPL:

50]

Timestamp Sample ID Description

CODkhpeq [mg/l] 

Sample

CODkhpeq [mg/l] 

Labor

NO3-Neq [mg/l] 

Sample

NO3-Neq [mg/l] 

Labor

10.04.2018 13:58 1 Probe 1 0,81 110 -3,03 1,5

10.04.2018 14:00 2 Probe 2 1,21 170 -3,18 2,3

[filetype:logbook]

Timestamp Log level Log message

15.03.2018 17:50 CRITICAL

CModbusHelper::ReadHoldingRegisters(): eMBMReadHoldingRegisters() failed (url= modbus_rtu://4/5, name= scangeneric, start= 32768, n= 19, 

ret= MB_EIO).

15.03.2018 23:48 SYSTEM gc.exe: Database size limit for garbage collection not yet reached (size= 30 MiBytes, limit= 900 MiBytes). Only 'VACUUM' and 'ANALYZE' executed.

16.03.2018 09:27 SYSTEM Could not retrieve modem status

16.03.2018 09:36 USER CSecurity::GetLock(): User "Administrator" logged in (read-write access).

16.03.2018 09:38 SYSTEM Could not retrieve modem status

16.03.2018 09:39 SYSTEM Measurement suspended.
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FTP Transfer 
 

For using this function Auto-

Export must be activated under 

File Generation. 

 

This menu provides the possibility to 

define up to three FTP transfer 

processes for transferring the generated files to another computer automatically. Each of the FTP processes can be 

configured by pushing its Edit icon. The Log-Files for already active processes can be stored externally by pushing the 

according icon. 

 

As a first set-up step the automatic FTP 

transfer function needs to be enabled 

for the respective host.  

 

After that the configuration screen 

provides several fields to enter the 

required login data for the target FTP 

server (Host IP address, Username and 

Password). Also a target directory can 

be set.  

 

Furthermore a file prefix can be entered 

to add a fixed text block to the filename. 

This can be used to make it possible to 

recognize the origin of the files when 

data is being transferred from multiple 

stations to the same FTP server.  

 

Additional information on the individual settings can be displayed by pushing the blue arrows on the right hand side. 

 

The name of a file transferred via FTP consists of prefix, date, time, filename and -number (if several files will be transferred; 

x is the number, starting with 2) as well as the original filename extension (PREFIX_DDMMYY_hhmmss_x.EXT). Since 

moni::tool V3.1 the file type is displayed before the extension (PREFIX_YYMMDD_hhmmss_x_TYPE.EXT). 

 

If all required data have been entered correctly, the connection can be tested by pushing Test connection. 

 

Pushing the button Save will store all settings and start the automatic FTP transfer. 

 

Once the process has been initialized, data will be transferred after the end of each measurement if new readings are 

available within the transfer folder. Such new readings will be put into a new file with the current system time in the file name 

and which will then be transferred.  

 

Only after a successful transfer the respective timestamp will be marked as transferred and will hence not be sent again. If 

moni::tool detects a failure during the transfer (e.g. the FTP-Server is not available) all readings which have not been 

transferred will be re-transmitted automatically when the FTP service is available again. Details on the file transfer process 

are recorded in a log-file which can be downloaded by pushing the download icon and then be used for analyzing the 

reasons of failures. 

 

The FTP Transfer can be interrupted by editing the respective host entry and selecting Disable on top of the screen. 
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SSH Transfer 
 

For using this function Auto-Export must be activated under File Generation. 

 

This menu item provides the possibility 

to configure the SSH transfer process 

which will transfer result-files to another 

computer. 

 

The configuration window provides 

several fields for entering the required 

data for login on the target SSH server 

(Host IP address, Username and 

Password). Furthermore a Remote 

directory to which the result files will be 

transferred can be defined. The target 

directory needs full right access (read, 

write, execute). The user needs write 

access to .ssh/authorized_keys also. 

 

If all data are set up correctly, the 

connection can be tested by pushing the button Test connection. If the LED is red either host or user or password is not 

correct. A green LED indicates a working connection to the SSH Server. 

 

 

Pushing the button Save will store all settings and start the automatic SSH transfer.  

 

SSH Transfer uses the function “rsync” which will synchronize the moni::tool transfer folder with the target folder on the SSH 

Server after the end of each measurement. The function “rsync” must be available for the user on the SSH-Server. Rsync 

will automatically transfer any differences between these two folders so that a 1:1 copy of the moni::tool transfer folder is 

built on the server. SSH transfer can hence be used for producing an automatic backup of all moni::tool results on a remote 

server.  

 

When the transferred data shall be removed or deleted from the server target directory, FTP transfer should be used. 

Otherwise SSH would continuously transfer all data from the terminal. 

 

The SSH Transfer can be interrupted by editing it and selecting Disabled on top of the screen. 

 

 Available Quick reference guides: 

Manuals con::cube / Service_Guides note_SSH_transfer 

 Please refer to the s::can Customer Portal! 

 

 

Files 
 

In this menu all files generated 

automatically so far are listed. Pushing 

Refresh will actualize the display. 

 

All (pushing Select all) or single files 

(pushing individual lines) can be 

selected. 

 

Selected files can be downloaded within 

one zip archive (Download Files) to an 

external medium (connected USB-

memory-stick or local PC when using a 

remote browser) or they can be deleted 

(Delete Files). 
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Manual Download 
 

  

As an alternative to automatic File 

Generation, this menu provides the 

possibility to select specific data to be 

exported from the moni::tool database 

into ASCII files for download on 

demand. 

 

 

 

 

 

 

 

 

 

 

 

Parameter 

 

This item can be used to export parameter results from the database to a text file on the basis of a list of criteria:  

 

• Period (Start and End date / time using calendar icon and entry fields) 

• Parameters (Select all button or selecting parameters individually using the tick box - also historic parameters can 

be selected) 

• Export profile (Pull-down menu) 

• Separator for columns 

• Export Aggregation (Enabled / Disabled) 

 

Fingerprint 

 

This item can be used to export fingerprints from the database to a text file on the basis of a list of criteria: 

 

 

• Period (Start and End date / time using calendar icon and entry fields) 

• Parameters (Select all button or selecting fingerprints individually using the tick box - also historic fingerprints can 

be selected) 

• Export profile (Pull-down menu)  

• Separator for columns 

• Export Aggregation (Enabled / Disabled) 

  

Samples 

 

This item can be used to export all sample data from the database to a text file on the basis of a list of criteria: 

 

 

• Export profile (Pull-down menu)  

• Separator for columns 

 

Calibration History 

 

This item can be used to export the calibration history of parameters from the database to a text file on the basis 

of a list of criteria:  

 

• Period (Start and End date / time using calendar icon and entry fields) 

• Parameters (Select all button or selecting parameters individually using the tick box - also historic parameters can 

be selected) 

• Export profile (Pull-down menu) 

• Separator for columns 
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Logbook 

 

 

This item can be used to export the system logbook from the database to a text file on the basis of a list of criteria:  

 

 

• Period (Start and End date / time using calendar icon and entry fields) 

• Log levels (Select all button or selecting parameters individually using the tick box) 

o System:  Information regarding the complete system (SW maintenance and integrity checks) 

o User:  Information regarding user login and logout  

o Critical:  Information regarding errors in measurements, configuration and security related issues 

o User-Interface: Information regarding the user-interface (frontend).  

o TML:  Information regarding data transfer using TML  

o Training: Information regarding training of alarm parameters in ana::tool 

 

• Export profile (Pull-down menu) 

• Separator for columns 

 

In all the cases described above pushing the respective Download button on the top of the screen will download an archive 

file (_.zip) to the web browser. Depending on the web browser setup either a file dialog will pop-up (e.g. for the con::cube 

browser) or files will be downloaded automatically. In the case of a file dialog the archive file will be compiled and transferred 

after selecting the target drive. 

 

Please note that depending on the amount of selected data this process might last several minutes. 

 

 

Log Files 

 

This item can be used to download log-files which have been created by the system on specific issues 

automatically.  

 

When Log Files is selected a list of 

available files is displayed. 

 

Single files can be downloaded by 

pushing the respective Download icon. 

 

 

 

 

 

 

 

 

 

Database Dumps 

 

This item can be used to copy the complete database content into a single file, referred to as a dump. The 

copying process is triggered by pushing the button Dump now on top of the screen. After a dump file has been 

created it is shown in the respective list.  

 

Since moni::tool V3.1 this function is not available anymore but replaced by the function Backup to USB stick. 
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6.9.5 TML 
 

TML is a protocol which can be used to transfer data from the database on the s::can terminal to an external database or 

server. Only data requested from outside is supported, that means the s::can terminal only responds to an external request 

for data by sending an appropriate TML stream.  

 

For communicating via TML port 8083 is needed. TML data can be obtained by http-requests using the GET or PUT method. 

The s::can terminal prepares the requested static data (system configuration) and dynamic data (measured parameters) for 

a specified interval defined by start and end timestamp (ISO8601). A data request has the form: 

 

https://<station>/cgi-bin/data?start=2008-08-01T10:35:00Z&end=2008-08-01T11:35:00Z&hash=0123456789abcdef0123456789abcdefmoni 

 

For further information please refer also to chapter 6.4.9 on security aspects of TML access and on the information provided 

directly in moni::tool! 

 

 

6.9.6 Auto-Sampler 
 

The moni::tool function “Auto-Sampler” allows taking samples automatically from a medium using a minimum of additional 

devices (just valves and bottles). All needed hardware, intelligence and the user interface will be supported by the con::cube 

running moni::tool. Practically, the Auto-Sampler function cascades a number of digital outputs, each representing the status 

“full” or “empty”. Consequently, only the state of the digital out-put with the status “empty” on the top of the list will be 

checked.  

 

If the condition is fulfilled, a valve connected to this digital output will be powered on for the configured duration. A sample 

collection delay can be set to avoid getting multiple samples for the same event. 

 

Additionally, automatic level detection can be used if the con::cube internal digital input module is available. In that case the 

filling of the bottle ends automatically when the level detector indicates that the bottle is full. Using a digital input for level 

detection will change a bottle’s filling status automatically from “full” to “empty” when the bottle is emptied. 

 

Before an auto-sampler can be added it is necessary to make sure that at least one digital output assignment has 

been defined (see chapter 6.9.2) 

 

When digital output(s) have been configured appropriately, the process New Auto-Sampler can be launched and some 

configuration settings can be made: 

 

• Name of the auto-sampler 

• Sample collection delay 

• Digital outputs (“+” symbol) 

• Duration for Stop filling or use Fill 

level detection. 

o The maximal filling duration is 

limited by Sample collection delay 

o If fill level detection is used, a digital 

input and its behaviour must be 

configured  

• Pushing Up and Down can be used 

to bring the selected digital outputs 

in a correct order 

• Save settings 

  

Online help for the individual options 

can be displayed by pushing the blue 

arrows. 
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6.9.7 SMS Notification 
 

With the help of the SMS Notification function a con::cube can use the SMS mobile service for informing about 

programmable conditions directly from the monitoring site in real time. 

 

Requirements: 

• con::cube with internal modem (s::can item No. D-315-3GLX) running moni::tool V2.0 or higher  

• moni::tool SMS notification license (s::can item No. S-11-SMS)  

• SIM card with active SMS service 

• User profile with configured mobile phone number 

 

All modes which can be assigned to a 

digital output (see chapter 6.9.2) can be 

used to trigger SMS notifications. This 

provides a variety of possibilities for 

staying informed about the condition of 

monitoring systems. Typical examples 

for triggering SMS notification are 

parameter values exceeding a 

configured value, parameter alarms, 

system errors or activation of the 

moni::tool Service Mode. 

 

moni::tool can also be controlled 

by SMS remote control using 

specific messages. 

 

For details on how to configure SMS 

functions please refer to the respective 

reference guides! 

 

 Available Quick reference guides: 

Manuals moni::tool / Service_Guides note_moni-toolV2.2_SMS_Notification 

Manuals con::cube / Service_Guides note_concube_SMS_remoteControl_moniV3 

 Please refer to the s::can Customer Portal! 

 

 

6.10 Cleaning Devices 

 

 Cleaning devices manage the automatic cleaning of sensors.  

 

 

All existing cleaning devices can be 

configured with their individual settings. 

All configured cleaning processes are 

performed in sequence before the 

measurement. The process will start 

with the cleaning device that is 

displayed highest in the list. As the list 

is ordered alphabetically, the configured 

name of a cleaning device defines when 

it will be activated. 

 

 

 

An example of a complete cleaning cycle is given below: 

 

Duration Valve1 → Waiting Valve1 → Duration Valve2 → Waiting Valve2 → Measurement 
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The currently running process (e.g. Waiting) is shown as activity in the bottom menu of the moni::tool screen (see also 

chapter 0.2.5). 

 

If the total duration of all actions as displayed above (i.e. cleaning + measurement) is longer than the measurement interval, 

the next cycle will not be started immediately but the beginning will be delayed until the next measuring time point. This 

means that fewer measurements are performed than specified by the measurement interval. The window for setting the 

Measurement Interval (see chapter 6.4.1) will be displayed when this is likely to occur. 

 

New cleaning devices are installed and configured by pushing the New cleaning device button above the list which is 

available when an unassigned cleaning device address exists. This opens a window where the Name and the Type of the 

device can be entered. 

 

Service Level / Expert 

• Add an individual Description 

• Select the Address of the used valve (constat_do://3/33/6 for con::cube cleaning output “Valve 1“ and 

constat_do://3/33/7 for con::cube cleaning output “Valve 2”) 

 

The configuration of already installed devices is shown in the list and can be changed by pushing the respective Edit icon. 

For configuring cleaning devices the following information needs to be provided: 

 

Interval [sec] Time between starts of cleaning As cleaning is always triggered before the measurement, 

the minimum setting is the measurement interval. 

Interval 0 = device disabled 

Duration [sec] Time of active cleaning  Duration 0 = device disabled 

Waiting time 

[sec] 

Time between end of cleaning cycle and 

start of next process (next cleaning process 

or measurement) 

 

 

All settings listed above are available both for the measurement modes “Standard” and “Intensive”. Different values for 

“Intensive” can be set for an intensified cleaning during certain conditions (see also chapter 6.4.1). 

 

Service Level / Expert 

• Durations for pulsed operations (0 = pulsing disabled) 

• Configuration history 

 

All settings and modifications will be stored when pushing Save. Regarding the electrical connection of the cleaning device 

please refer to the s::can manual of the terminal.  

 

 

Configured cleaning devices can be tested by pushing the Test 

icon in the respective row which will activate the automatic 

cleaning until the button Cancel is pushed. 

 

 

 

 

Pushing Delete cleaning device removes the marked device which will then not be available until it is re-installed. 
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7 Help 
 

 

This tab might have been replaced by using the Custom Screen function (see chapter 6.4.8, p. 53) 

 

 

7.1 Version Info 

Pushing Version Info will open a window showing several information. 

 

Version:  version of the software that is installed actually 

Contact:  official possibility to contact s::can 

Terminal: model and serial number of the operating terminal 

LAN:  information of local network connection 

WLAN:  information of local wireless network connection 

 

As an option also information of modem and VPN connection are displayed. 

 

This information can also be accessed directly at any time by pushing the s::can logo in the Bottom Menu (see chapter 

0.2.6). 

 

 

7.2 Software License 

The Software moni::tool consists of basic functionalities that are available to all users and of additional features that are only 

available when the appropriate license has been obtained. In the License window the additional features are listed as well as 

the information on whether they are unlocked and until when. 

 

It is also possible to select (button Browse) and upload (button Enter license) a new license key (file ending “.lic”, you 

receive from s::can). Once the key has been loaded, the additional features are immediately unlocked. 

 

License keys are specific for the serial number or MAC address of your terminal. They can be found in the License 

window right above the Choose License file field. If you want to acquire a new license key, which can be done via the 

s::can Customer Portal directly, these IDs need to be provided to your s::can sales partner. 

 

 

7.3 License Agreement 

Pushing License Agreement will open a window showing the license agreement. 

 

 

7.4 New Features 

Pushing New Features will open a window showing a list of all modifications until the currently used version of moni::tool. Via 

the Edit icon more detailed information about new features provided by new versions can be displayed. 

 

 

7.5 Open Source License Information 

Under this point the valid Open Source License Information can be viewed. 

 

 

7.6 Function Index 

This index lists all moni::tool functions, structured according to their respective tab and menu hierarchy and hence 

corresponds to the structure of this manual. 

 

A search function is included allowing to find the correct position within moni::tool.  
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PART D – ADDITIONAL INFORMATION 

 

1 Function Checks 
 

Checking the correct function of the monitoring system is useful in situations such as  

• initial startup, 

• suspected monitoring system malfunction, 

• modification of the monitoring system (e.g. integration of additional sensor or device) or 

• changed measuring location. 

 

Besides, a regular functional check with weekly to monthly intervals depending on the application (e.g. composition of the 

medium), the types of connected sensors as well as on the environmental conditions is recommended. The following table 

provides an overview of the activities that should be performed for checking the integrity of the individual system 

components as well as possible reasons / countermeasures for frequently happening situations.  

 

Component Checks Measures 

Power supply 

• The LED on the housing cover is on?  

• The moni::tool screen is displayed after 

touching the screen? 

• Check power supply 

Running system  

• The server time and the time stamp of the last 

measurement displayed when pushing the 

clock at the center of the Bottom Menu are 

correct?  

• Current activity displayed on the right of the 

Bottom Menu is changing? 

• Check Measurement setting (see chapter 

6.4.1) 

• Check Date & Time setting (see chapter 

0.2.4 and 6.4.6) 

System status 

• The con::cube LED is blue? 

•  The icon of the Status tab is NOT blinking 

yellow?  

• Open the Status tab and push the symbol 

of the affected component for more 

information (see chapter 4). 

Alarm status 
• The icon of the Alarm tab is NOT blinking 

yellow?  

• Open the Alarm tab for confirming or 

rejecting pending alarms and for clearing 

all warnings (see chapter 5). 

Service mode 
• The icon of the Service tab is Not blinking 

yellow? 

• If the Service icon is blinking, the 

measuring process has been interrupted 

(see chapter 6.2). 

Automatic cleaning 

• Air bubbles are visible when cleaning is 

activated? 

• Sound of the rotating cleaning brush is heard 

when cleaning is activated?  

• Check the Cleaning settings (see chapter 

6.10) and wait for next cleaning cycle  

• Use function Test cleaning device (see 

chapter 6.10). 

Compressed air main  
• No hissing sounds audible? 

• No uncontrolled air bubbles visible? 

• Check tightness of tubes and fittings 

Compressor and air 

storage tank 
• Pressure of compressed air is correct? 

• Check pressure setting 

• Drain condensed water from the 

compressor’s storage tank (not necessary 

for s::can compressor B-32). 

Monitoring by-pass  

• All tubes and fittings are tight? 

• All sensors are supplied with medium? 

• No air bubbles within the tubes? 

• Check valves and pumps 

• Check the geometry of the by-pass tubes 

(e.g. diameter, air traps) 

In-situ installation 

(submersed) 

• Mounting equipment of all devices is ok? 

• All sensors are submersed? 

• Maintain and repair mounting material 

• Adapt installation 

Data transfer 
• Readings on the local terminal correspond to 

readings on the external system. 

• Check settings for the used Outputs (see 

chapter 6.8 and 6.9) 

 

 

For the plausibility of measurement results please refer to the respective information provided for the Values 

(chapter 1) and Status (chapter 4) tabs. In cases of doubt regarding the integrity of a sensor, please refer to the 

section Sensor Integrity in the manual of the respective instrument. 
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2 Troubleshooting 
 

2.1 Known issues 

 

The following situations have occasionally caused difficulties in the past. 

 

 Reason Reaction 

 

The screen saver has been activated.  Touching the screen with a finger or 

the mouse pointer will activate the 

display again.  

 

Another user is currently logged in 

(eventually directly on the terminal 

itself).  

 

 

 

 

 

 

 

Login might be possible at a later 

time. 

  

If the user to be newly logged in 

has the appropriate right, the 

current user can be kicked out by 

ticking the respective check box 

and pushing Login.  

 

 

Parameter reading = NaN  

(“Not a Number”) 

Use the Status-Tab for identifying 

the reason for the error in clear text. 

Pushing the text or the blue arrows 

on the right displays information on 

resolving the issue. 

 

If the issue remains: Download the zip-file from the 

con::cube 

(Status\Terminal\Logbook\Export 

all…) and send it to your s::can 

Customer Support. 

 

 
 

Internal con::cube battery empty. 

Do not use con::cube ana more to 

avoid loss of data. 

Replace con::cube battery. 

Instruction is available on s::can 

Customer Portal. 

 

 
 

con::cube is protected against 

unauthorized usage by customer 

specific password (Web 

Authentification see section 6.4.9) 

Connect to con::cube via Web-

Browser and enter customer 

password. 

 

 
 

Free disc space on con::cube too low 

for safe operation. 

Delete old data from con::cube. 

Enter date by which all data can be 

deleted. 
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2.2 Error and Status Messages 

 

As has already been shown at various occasions (e.g. chapters 1.3.5, 4) moni::tool has the ability to monitor and document 

its own performance as well as that of the system’s various hardware components. The results of this permanent quality 

control are communicated as status messages, both within moni::tool and in the various output files (see below and chapter 

6.9.4). 

 

 

Status messages basically consist of a status code which is the aggregated result of all status information available for the 

respective component as is shown in the example below. 

 

 
 

The specific meaning of the code format depends on the type of the respective system component as shown below.  

The meaning of the different code sections within the code formats is as follows: 

 

Symbol Type 

TTTT System status 

tttt Terminal status 

SSSS Sensor status 

PPPP Parameter status 

pppp Parameter status (type-specific) 

VVVV vali::tool status 

vvvv vali::tool status (extension) 

 

As documented below, status codes start with “0x”, followed by dot-separated groups of four digits. The leading “0x” 

indicates that the following number is displayed in the hexadecimal system. Each of the following four-digits-groups 

represents the status of 16 positions called “bits”. Each bit indicates the status of one specified condition (yes: condition is 

met, bit is set, value 1; no: condition is not met, bit is not set, value 0) and thus it is possible to aggregate the overall 

information and to show all covered aspects simultaneously. The results are sequences of 16 positions, each showing 0 or 1 

for the respective condition (binary system).  

 

However, displaying codes with up to 96 digits would not be convenient and hence the complete binary code is converted 

into the hexadecimal system. The result is a number consisting of groups of four digits for each covered status type because 

the highest hexadecimal number which can be expressed with 16 digits is FFFF. Accordingly, a system status code 0xFFFF 

would (theoretically) mean that all monitored system status properties are active while 0xFFFF.FFFF for a fingerprint 

parameter would indicate that all respective system status and all covered sensor status properties are active 

simultaneously. 

 

For understanding the situation which led to a certain status code it is necessary to understand which positions have been 

set to 1 because the respective condition has been met. For this purpose the hexadecimal code needs to be transformed 

back into the corresponding binary number which can be done by scientific calculators or even by the calculator included in 

MS Windows.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Timestamp testing spec 12150126 spec 12150126 spec 12150126 spec 12150126

Measurement interval=120[sec] 

(Export-Aggregation disabled) Status Tag

DOCeq - Measured value [mg/l] 

(Limit:0.00-17.14) Status [DOCeq - Measured value]

DOCeq - Clean value [mg/l] 

(Limit:0.00-17.14) Status [DOCeq - Clean value]

16.12.2016 17:34 Error 0x0010 0.34 Ok 0x0000.0000.0000.0000 0.34 Ok 0x0000.0000

16.12.2016 17:36 Error 0x0010 0.34 Ok 0x0000.0000.0000.0000 0.34 Ok 0x0000.0000

16.12.2016 17:38 Error 0x0010 0.34 Ok 0x0000.0000.0000.0000 0.34 Ok 0x0000.0000
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Status type Name in file header 
Code format within 

file 
Examples 

System Status 0xTTTT Ok 0x0000; 

Error 0x0010  

(Bit 4 is set => System error) 

Parameter  “parameter name” – 

Measured value [unit] 

(Limit: LL – UL) 

0xtttt.SSSS.PPPP.pppp Ok 0x0000.0000.0000.0000; 

Error 0x0001.0000.0000.0000 

(Bit 0 is set => no communication 
between sensor and terminal) 

Clean value  “parameter name” – 

Clean value [unit] 

(Limit: LL – UL) 

0xVVVV.vvvv Ok 0x0000.0000; 

Error 0x0800.0000 

(Bit 11 is set => maintenance 
necessary) 

Virtual parameter  “parameter name” – 

Result [unit] 

(Limit: LL – UL) 

0xtttt.PPPP.pppp Ok 0x0000.0000.0000; 

Error 0x0001.0000.0000 

(Bit 0 is set => virtual parameter 
reports an error) 

Fingerprint  Status (Source:0) 0xtttt.SSSS Ok 0x0000.0000; 

Error 0x0001.0000 

(Bit 0 is set => no communication 
between sensor and terminal) 

 

 

Example: 

• “Error 0x1801.00a0” has been documented in the status file for “NO3-Neq clean value”. 

• “Clean Value” has the code format VVVV.vvvv 

• VVVV = 0x1801 (hex) = b0001 1000 0000 0001 (binary) => b12, b11 and b0 set. 

 

In general the meaning of a status code 0000 is “OK” – no error has been detected and hence no bit has been set. 

 

The interpretation of error codes generated by set bits as well as the consequent deeper analysis will usually be done by 

s::can service staff. However, for facilitating a basic understanding of the underlying process the following tables show the 

meaning of the individual status bits for various status types as well as the displayed user message and possible reactions. 

 

 

System Status (TTTT) 

Bit no. System Message Reason Removal 

b1 
Service mode is active - all 
measurements are stopped  

No error - service mode is entered 
and measurements are stopped. 

Leave service mode.  

b3 ALARM 
At least one unconfirmed alarm is 
active. 

Confirm all pending alarms. 

b4 System error  

Error - at least one internal check 
failed. 

 

For more information see all additional 
status messages. 

After activating or deactivating vali::tool 
the effect will be visible until end of the 
next measurement. 

b6 
Left free disk space is below 
ALARM limit  

Error – no free disk space available 
anymore - measurements are 
stopped.  

Check and free disk space or perform 
database maintenance. 

b7 
Left free disk space is below 
WARN limit  

Warning – little free disk space 
available – measurements will be 
stopped soon. 

Check and free disk space or do 
database maintenance. 

b8 
Invalid measurement 
interval  

The current measurement interval is 
too short for the current system 
configuration. Measurements might 
be skipped.  

Raise the measurement interval in order 
to ensure continuous measurement. 

Reduce time used for automatic cleaning 
(cleaning duration or waiting time 
between end of cleaning and begin of 
measurement). 

b9 Feature not included 
This feature is not included in the 
current license of moni::tool.  

Please contact your s::can sales partner 
and acquire a license in order to use this 
feature. 
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Terminal Status (tttt) 

Bit no. System Message Reason Removal 

b0 

No communication between 
probe and controller  
 
 
 
Virtual parameter reports an 
error  

Error - Communication between 
sensor and controller failed. 
 
 
 
Error – Virtual parameter do not 
work. 

Check probe cable and connector. Dis- 
and reconnect sensor. Try the same 
sensor with another terminal and another 
sensor on the same terminal. 
 
Check all inputs (if still available). Delete 
and reinstall virtual parameter. 

b1 Invalid Sensor  

Error - Serial number of sensor has 
changed. 

Disconnect new sensor and connect the 
original sensor. 

Use “Replace” function to replace the old 
sensor by the new sensor. 

Install the new sensor (and remove old 
sensor). 

b2 Dependencies error 

Error – For example parameter still 
exists, but sensor has been 
removed. 

See logbook for more information. Undo 
the last change before this failure 
occurred the first time. Remove 
parameter. Reset all settings to default (if 
allowed). 

b3 Manual measurement 
No error - Measurements are 
triggered manually. 

Switch to automatic mode. 

b4 Input NaN One or more inputs are NaN.  Check these input parameters. 

b6 
mA input signal is outside of 
the allowed input range  

 Check the functionality of the input 
device. Check the selected input range. 

b7 Device update required 
 Device software version (firmware) is 

outdated. An update has to be 
performed. 

b9 Feature not included 
Error - this feature needed is not 
included in the current license of 
moni::tool.  

Please contact your s::can sales partner 
and acquire a license in order to use this 
feature. 

 

 

 

 

Sensor Status General (SSSS) 

Bit no. System Message Reason Removal 

Any 
other bit 
is set 

All possible errors regarding 
the device status incl. the 
user messages, the reason 
for the error and notes for 
trouble shooting can be 
found in the manual of the 
specific sensor. 

Sensor status not o.k. or the sensor 
is used outside the specification, for 
example within too hot or too cold 
medium or supplied with too high or 
too low voltage. 

Check installation and perform sensor 
function check. 

B13 Device busy 
Measurement on sensor is still 
running. 

Increase measurement interval or speed-
up measurement duration on sensor. 

 

 

 

 

Parameter Status General (PPPP) 

Bit no. System Message Reason Removal 

b0 General parameter error 

Parameter error Check if another bit is set in addition. 

If no other bit is set: check installation, 
run sensor function check. 

b1 
Parameter error, 
Hardware error 

Sensor/Electrode signal not OK. 

An electrode is missing, too old or 
defect. 

Check the electrode (remove air 
bubbles), run sensor function check 
and/or replace electrode. 
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b2 
Parameter error, 
Configuration error 

 Change the local calibration or switch 
back to the global calibration.  

Change the global calibration.  

Inform s::can service. 

b3 
Parameter error, wrong 
medium 

The probe is outside of the medium 
or in incorrect medium, for example 
too high concentration. 

Check water supply und check whether 
the probe is fully submersed. If medium 
OK, perform system check for further 
information. 

b4 
Parameter error, Incorrect 
calibration 

Most probably something went 
wrong during last user calibration. 

Check readings and lab values, repeat 
calibration. If the values are OK and 
repeating the calibration gives the same 
error: restart the probe (by disconnecting 
and reconnecting the probe). 

If the problem still persists, switch back to 
Global (factory) calibration and repeat 
local calibration. 

b5 Parameter not ready 
Parameter not activated on the 
sensor or sensor still warming up. 

 Activate parameter on probe or wait until 
start-up is completed. 

b11 Maintenance recommended 
 Check installation and sensor condition, 

perform maintenance if necessary. 

b12 Marked as not trustable 
Do not use the parameter reading 
for calibration! 

Check correlation to reference 
measurement.  

b15 
Reading out of measuring 
range 

In case of parameter reading is 
given, this is a warning and so 
linearity to reference measurement 
maybe is not as expected anymore. 

In case of parameter reading is 
NaN, this is an error indicating not 
possible to generate a reading 
anymore. 

Check whether sensor is in the medium 
and clean.  

If yes, perform functional check of the 
instrument and/or recalibrate sensor 
using samples with higher and  / or lower 
concentrations. 

 

 

 

The sensor specific messages of the parameter status (pppp) are described in the according sensor manuals. 

 

 

 

 

 

vali::tool Status (VVVV) 

 

Bit no. System Message Reason Removal 

b2 Configuration error 
Failure within configuration of 
vali::tool 

Check vali::tool configuration 

b6 Not ready 
Clean value cannot be calculated Wait until initialisation of vali::tool has 

been completed. The duration depends 
on the settings. 

b11 Maintenance necessary 

Sensor / installation needs to be 
checked. 

Alternative: vali::tool setup is not 
adapted correctly or vali::tool 
sensitivity is too strict (too high). 

Check sensor and installation according 
to the instruction in the manual. Perform 
maintenance if necessary.  

If sensor / installation is ok, adapt 
vali::tool setup to the application / sensor 
/ parameter or reduce the sensitivity of 
vali::tool. 

b12 Marked as not trustable 
Do not use this measurement for 
calibration! 

Wait for the next measurement without 
status bit. 

b13 Event Alarm 

Alarm condition is fulfilled. No failure 
of monitoring system. Measured 
medium is outside the adjusted 
alarm limits. 

Confirm or reject alarm. Change alarm 
limits if needed. 
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vali::tool Status (vvvv) 

 

 

 

 

Bit no. System Message Reason Removal 

b0 Configuration error Error in configuration Reinstall parameter 

b1 Abnormally high noise level 

The noise of the validated para-
meter is too high. An abnormally 
high noise level can indicate instru-
mental problems. DO NOT USE 
FOR CALIBRATIONS! If the noise 
level is OK, adjust the vali::tool con-
figuration. 

You can either increase the value of 
'NOISEinstrumentNoiseThreshold', to 
selectively increase the tolerance with 
respect to instrument noise or decrease 
the value of 'sensitivity', to decrease the 
overall sensitivity of vali::tool. 

b2 Abnormally low noise level 

The noise of the validated para-
meter is too low. This can be an 
indicator of lost communication or 
sensors operating outside the 
medium. DO NOT USE FOR 
CALIBRATIONS! If the noise level is 
OK, adjust the vali::tool configura-
tion.  

Decrease the value of 'NOISE minimum 
NoiseLevel', to selectively increase the 
tolerance with respect to sensor noise. If 
you see this message although the 
parameter performance is OK and the 
value of 'NOISEminimum NoiseLevel' is 
already 0, this is due to the fact that there 
are periods of very small dynamics in the 
medium, compared to the resolution of 
the parameter. In this case increase the 
values of 'NOISEthresholdRatio' and/or 
'NOISE evaluationPeriod'. If problems 
persist, deactivate the low noise level 
check by setting the value of 'NOISE mi-
nimumNoiseLevel' to a negative number. 

b3 No results available  Wait until vali::tool startup is finished. 

b4 Outlier detected 

Sporadic outliers are a normal fea-
ture in a parameter time series, 
which are usually due to real fluc-
tuations in the medium. Never-
theless, higher frequency or clusters 
of outliers usually indicate an install-
lation problem such as air bubbles. 
If this message appears, although 
the current measurement should not 
be seen as an outlier, adjust the 
vali::tool configuration. 

Increase the value of 'OUTLIER tolerance 
Factor' and/or 'OUTLIER absolute 
Tolerance' to selectively increase the 
tolerance with respect to outliers or de-
crease the value of 'sensitivity' to de-
crease the overall sensitivity of vali::tool. 

b5 Input was NaN  Check input parameter 

b6 Static alarm  Check medium 

b8 Out of reasonable range 

 Parameter readings out of a reasonable 
range are often due to a sensor 
malfunction or due to a bad calibration. 
DO NOT USE FOR CALIBRATIONS! 

If this problem persists, please check 
sensor and calibration. 

b9 
Too many NaN in input 
history 

  

b10 Static warning  Check medium 
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3 Using VNC for Remote Control 
 

 

One of the software components available on a con::cube running moni::tool is a so called VNC server.  

 

VNC stands for Virtual Network Computing and means a platform-independent system for transferring keyboard and mouse 

events as well as screen content between two computers, a VNC server and a VNC client, over a network. 

 

The VNC server is the VNC program on the machine that shall share its screen and will passively allow a VNC client to take 

control of it and such a program is part of con::cube. 

The VNC client (or viewer) is the program that watches, controls, and interacts with a VNC server, i.e. the client controls the 

server. 

 

It is hence possible to control the con::cube remotely via a network or modem connection using the terminal program VNC-

Viewer which is available for free over the internet. Once the VNC connection has been established, keyboard, mouse and 

monitor of the computer running the VNC client can be used for remotely operating the con::cube. 

 

After starting the VNC-Viewer in the appearing dialog window the correct IP address of the con::cube (Server) which shall be 

controlled from remote has to be entered. Please be aware that the IP address of a con::cube can either be fixed or 

dynamically allocated. 

 

In case of a slow connection a reduction of the color depth to minimum is recommended. 

 

After confirming the connection details by pushing Ok the password for the VNC server has to be entered in the pop-up 

window. As a standard for the con::cube this is „scan“ (case-sensitive) but it might have been changed for security reasons. 

 

For moni::tool V3 with OS Linux the Port 5900 has to be opened in the firewall configuration (see section 6.4.9) 

 

After the VNC session has been successfully established the screen content of the con::cube will be displayed on the 

remote notebook / PC in an extra window. As long as the mouse pointer of this computer is located inside this window of the 

VNC application, all mouse-controlled actions will impact directly on the remotely controlled con::cube. However, any action 

taken outside the VNC window will still control the local computer. All available buttons and input boxes in moni::tool can 

hence be operated via the keyboard and mouse of the remote notebook / PC.  

 

When the required activities (such as configuration settings, measurements readings) have been completed the VNC-Viewer 

may be closed using the button x top-right. 
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2 General 

2.1 About this Document 

This manual contains, firstly, general information, safety guidelines and hazard warnings as well as information regarding trans-
port and storage of the product. In further chapters the installation, mounting, initial operation and calibration of the pH::lyser / 
redo::lyser are explained. Furthermore, a technical description as well as technical specifications of the device itself can be 
found in this manual. Information regarding functional check, maintenance and trouble shooting complete the document. 

For proper initial operation of complete s::can measuring systems, the s::can manuals for the controller (con::lyte, 
con::stat or PC / notebook with con::nect), the operating software (ana::lyte and ana::pro) as well as the connected 
probes and sensors have to be consulted. 

2.2 Guidelines for this Document 

All cross references in the text are marked in blue as follows: [Reference]. Each term in this document that is marked italic and 
underlined, can be found on the display of your controller or as lettering on your s::can product. 

In spite of careful elaboration this manual may contain errors or incompletion. s::can does not assume liability for errors or loss 
of data due to such faults in the manual. 

The original manual is published in English (part 1 of this document) and German (part 2 of this document) language by s::can. 
This original manual serves as the reference in case discrepancies occur in versions of the manual after translation into third 
languages. 

2.3 Author’s Rights (Copyright) und Product Names 

This manual and all information and figures contained therein are copyrighted. All rights (publishing, reproduction, printing, 
translation, storage) are reserved by s::can Messtechnik GmbH. Each reproduction or utilisation outside the permitted limits of 
the copyright law is not allowed without previous written consent from s::can Messtechnik GmbH. 

The reproduction of product names, registered trade names, designation of goods etc. in this manual does not imply that these 
names can be used freely by everyone; often these are registered trade marks, even if they are not marked as such. 

2.4 Validity of this Document 

This manual, at the time of its publication (see release date printed on the top right/left of this document), concerns the following 
s::can products: 

Designation Item no as listed in the s::can price list 

pH::lyser II eco E – 514 – 2 (please refer to section [ 4.6]) 
pH::lyser II pro E – 514 – 3 (please refer to section [ 4.6]) 
redo::lyser II eco E – 513 – 2 (please refer to section [ 4.6]) 
redo::lyser II pro E – 513 – 3 (please refer to section [ 4.6]) 
pH and reference electrode E – 514 – 2 pH  
redox and reference electrode E – 513 – 2 ORP  
pH standard solution 4.01 E – 514 – 4.01  
pH standard solution 6.86 E – 514 – 6.86  
pH standard solution 9.18 E – 514 – 9.18  
Redox standard solution 456 mV E – 513 – 456  
Tool for simple electrode replacement E – 532 – tool  
Pressure connection set B – 41 
10 m extension cable C – 210 – sensor  
20 m extension cable C – 220 – sensor  
pH::lyser / redo::lyser carrier F – 12 – sensor  
pH::lyser / redo::lyser flow cell setup tap water F – 44 – three  
pH::lyser / redo::lyser flow cell setup waste water F – 47 – ise  
System panel basis pro for sensor and controller F – 50 – 1 – pro  
System panel pro pH::lyser / redo::lyser F – 50 – x – pro (x = 2, 3, 4) 
System panel basis eco for sensor and controller F – 50 – 1 – eco  
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Designation Item no as listed in the s::can price list 

System panel eco pH::lyser / redo::lyser F – 50 – x – eco (x = 2, 3, 4) 

Information and technical specifications regarding these items in s::can manuals from earlier release dates are herewith re-
placed by this manual. 

2.5 Declaration of Conformity 

The s::can pH::lyser / redo::lyser has been developed, tested and manufactured for electromagnetic compatibility (EMC) and 
according to applicable European standards, as defined in the declaration of conformity. 

The declaration of conformity related to this marking can be requested from s::can or your local s::can sales partner. 

2.6 Product Updates, Other 

The manufacturer reserves the rights to implement, without prior notice, technical developments and modifications in the light of 
continuous product care. 

 

 

 

3 Safety Guidelines and Hazard Warnings 

3.1 General Advice 

Installation, electrical connection, initial operation, operation and maintenance of the pH::lyser / redo::lyser as well as complete 
s::can measuring systems must only be performed by qualified personnel. This qualified personnel has to be trained and 
authorised by the plant operator or s::can for these activities. The qualified personnel must have read and understood this man-
ual and have to follow the instructions contained in this manual. 

Any kind of manipulation of the instrument is strictly prohibited (except for the activities described in this document, such as 
connection of the sensor to the s::can controller, replacement of electrodes). 

3.2 Special Hazard Warnings 

Because the s::can measuring systems are frequently installed in industrial and communal waste water applications, one has to 
take care during mounting and demounting of the system, as parts of the device can be contaminated with dangerous chemicals 
or pathogenic germs. All necessary precautions should be taken to prevent endangering of one’s health during work with the 
measuring device. 

3.3 Improper Usage / Guarantee / Warranty 

All s::can pH::lyser / redo::lyser are leaving our factory in immaculate technical and safety conditions. Inappropriate or not in-
tended use of the sensor, however, can cause danger! 

The manufacturer is not responsible for damage caused by incorrect or unauthorised use. Conversions and changes to the 
device must not be made, otherwise all certifications and guarantee / warranty become invalid. 

For details regarding guarantee and warranty please refer to our general conditions of business. 

3.4 Duties of the Operator 

The operator has to obtain the local operating permits and has to comply with the joint constraints associated with these. Addi-
tionally, the local legal requirements have to be observed (e.g. regarding safety of personnel and means of labour, disposal of 
products and materials, cleaning, environmental constraints). 

Before putting the measuring device into operation, the operator has to ensure that during mounting and initial operation – in 
case they are executed by the operator himself – the local legislation and requirements (e.g. regarding electrical connection) are 
observed. 
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or also provides the temperature and the raw voltage signal as well as a quality value validating 

mpedance of the pH and reference electrode for advanced auto diagnosis, e.g. predic-
tion of remaining life time and more. 

 

 
-value is negative, it has the tendency to lose electrons (e.g. hydrogen sulfide) and thus reduce new species dis-

eloped a potential 
which is equal to the ORP of the solution. The reference electrode is the same as for the pH measurement. 

4 Technical Description 

4.1 Intended Use 

The pH::lyser is an ion-selective measuring device designed for continuous monitoring of the logarithmic concentration of dis-
solved hydrogen ions (H+). The instrument also continuously measures the temperature of the medium and corrects the meas-
ured concentration accordingly.  

The redo::lyser measures the reduction potential of an aqueous solution. The instrument also provides the temperature of the 
medium as an additional parameter. 

For proper usage the s::can pH::lyser / redo::lyser has to be connected to an s::can controller, i.e. a con::stat (item no. D-314-x) 
or con::lyte (item no D-318-x or D-319-x). 

In all types of applications, the respective acceptable limits, which are provided in the Technical Specifications sections in the 
respective s::can manuals, have to be observed. All applications falling outside of these limits, and which are not authorised by 
s::can Messtechnik GmbH in written form, do not fall under the manufacturer’s liability. 

The device must only be used for the purpose mentioned above. Use in applications not described in this s::can manual, or 
modification of the device without written agreement from s::can, is not allowed. s::can is not liable for claims following from 
such unauthorised use. In such a case, the risks are the sole responsibility of the operator. 

4.2 Functional Principle pH::lyser 

Measurements conducted pH::lyser are called potentiometric measurements. This is due to the fact that 
the quantity to determine is related to the potential difference between a reference electrode and the 
measuring pH electrode. The pH::lyser quantifies the logarithmic activity of H+ ions in an aqueous solu-
tion. The principal schema of any potentiometric measurement is displayed on the right hand side. 

The potential measured between the reference electrode and the measurement electrode is simply the 
sum of all potential differences which occur on all liquid-liquid and liquid-solid interfaces. For the meas-
urements to be accurate all such potential differences should be constant with the exception of the po-
tential difference between the inner reference electrolyte of the measurement electrode and the solution. 
This potential difference U correlates with the activity (concentration c) of the H+ ions and can be de-
scribed by the Nernst equation: 

U = U0 + S * log (c) S ........... temperature dependent slope of the electrode 
U0 ........... a constant voltage 

pH = (U0 – U) / S 

A typical curve for the pH and potential difference relationship is shown on the right hand side.  

Additional factors are very important for accurate pH measurement and will be taken into account auto-
matically by the pH::lyser: 

• The temperature dependence of the slope 
• The isothermic intersection point is the point where the potential difference for a given pH value is 

independent of the temperature. 
• Depending on the pH range the slope exhibits a non linear relationship. This is called the alkaline 

and acid error. 
• The possibility for calibration has to be added to the above equations. 
• For auto diagnosis the sens

the stability of the signals. 
• The pH::lyser pro even monitors the i

4.3 Functional Principle redo::lyser 

The Oxidation Reduction Potential (ORP), or also called redox potential, is a quantity for the tendency of the measuring medium
to gain or lose electrons. ORP is measured in mV and the readings are not corrected for temperature. If the ORP value is posi-
tive the medium has the tendency to gain electrons (e.g. chlorinated water) and it will oxidise new species that are dissolved in
it. If the ORP
solved in it.  

The basic setup of the redo::lyser is similar to the one for the pH::lyser, but instead of the pH electrode a platinum electrode is 
used. When the ORP electrode is immersed into aqueous solution it will gain or lose electrons until it has dev
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4.4 Functional Principle Reference Electrode 

The most important task for a reference electrode is to provide a stable reference potential independent of temperature and 
media over a long period of time. The most widely used reference electrodes are Ag/AgCl reference electrodes filled with a KCl 
electrolyte (“single junction electrode”). A porous diaphragm on one end allows contact between the solution and the electrolyte. 

For pH::lyser / redo::lyser a more advanced “double junction electrode” (solid state body) is used. In this case the inner cell (the 
reference) is inserted in an outer tube containing a different electrolyte which is then in contact with the solution. The potential 
difference over the reference layer is minimized and constant by ensuring a constant and equal exchange of ions across the 
interface. 

The used solid state reference electrode does not contain any porous junctions and therefore provides long term stability, 
maintenance free and will not suffer from problems like electrolyte leaking and contamination.  

4.5 Device Typification 

Each instrument is typified by the type labels (item number and type) and the serial number (8-digits), which are located on the 
end of the sensor cable.  

4.6 Device Variants 

The following device variants of the pH::lyser / redo::lyser are available: 

 

4.7 Device Parts - Overview 

 

1 Sensor housing 
 
2 Sensor cable 
 
3 Electrode guard with automatic cleaning connection 
 
4 pH- or ORP-electrode including reference electrode 
 
5 Temperature sensor 

 

Fig.  4-1: pH::lyser / redo::lyser device parts 
 

4.8 Device Dimensions 

 

 

 

 

 

 

Fig.  4-2: pH::lyser / redo::lyser dimensions (dimensions in mm) 
 

 

  pH ORP Temp Advanced diagnosic 

E-514-2 pH::lyser II eco X  X  
E-514-3 pH::lyser II pro X  X X 
E-513-2 redo::lyser II eco  X X  
E-513-2 redo::lyser II pro  X X X 

1

2

3

4

5

1

2

3

4

5



Manual pH::lyser / redo::lyser V20 
January 2010 release 

8/42 Copyright © 2010 by s::can Messtechnik GmbH, Vienna 

E
 n

 g
 l

 i
 s

 h
E

 n
 g

 l
 i
 s

 h
D

 e
 u

 t
 s

 c
 h

D
 e

 u
 t

 s
 c

 h
A

 p
 p

 e
 n

 d
 i

 x
A

 p
 p

 e
 n

 d
 i

 x
E

 n
 g

 l
 i
 s

 h
E

 n
 g

 l
 i
 s

 h
D

 e
 u

 t
 s

 c
 h

D
 e

 u
 t

 s
 c

 h
A

 p
 p

 e
 n

 d
 i

 x
A

 p
 p

 e
 n

 d
 i

 x

5 Storage and Transport 
The temperature limits for device storage and transport, which are described in the section Technical Specifications [ 11], are to 
be observed at all times. The device shall not be exposed to strong impacts, mechanical loads or vibrations. The device should 
be kept free of corrosive or organic solvent vapours, nuclear radiation as well as strong electromagnetic radiation. 

The electrode has to be stored with the protective cap, included in delivery. The cap needs to be filled with KCl 
(approx. 2 molar) or tap water (don’t use distilled water). Drying out of the electrode will reduce measuring quality 
and life time of the electrode significantly. If the electrode is stored on air for longer time (> 48 hours) it will become 
inoperable. 

Transport should be done in the original packaging if possible. 

5.1 Check upon Receipt 

Immediately upon receipt, please check the received consignment for completeness on the basis of the delivery note and check 
for any possible evident damage incurred during shipping. Please inform the delivering dispatcher and s::can immediately in 
case of any damages in transit. 

Following parts should be included in delivery: - s::can pH::lyser (item-no. E-514-2 or E-514-3) or  
  s::can redo::lyser (item-no. E-513-2 or E-513-3) 
- Connection set for automatic cleaning (item-no. B-41) 
- Tool for simple electrode replacement (E-532-tool) 
- s::can manual 

Following parts optional be included in delivery: - Replacement electrode pH and reference (item-no. E-514-2-pH) or  
  Replacement electrode redox and reference (item-no. E-513-2-ORP) 
- pH standard solution for calibration (item-no. E-514-x.xx) 
  redox standard solution for calibration (item-no. E-513-456) 
- Extension cable (item-no. C-210-sensor or C-220-sensor) 
- Probe carrier (item-no. F-12-sensor) 
- Flow cell setup tap water (item-no. F-44-three) 
- Flow cell setup waste water (item-no. F-47) 

In case of incompleteness please contact your s::can sales partner immediately! 

5.2 Return Consignment 

Return consignments of the s::can measuring system, or parts of the system, shall be done in the original packaging. Before 
returning a consignment, you have to contact your s::can sales partner or s::can (sales@s-can.at).  

In case servicing of your s::can system is required, you also have to contact your s::can sales partner or s::can (service@s-
can.at) in advance. You will be assigned an RMA number, without which return consignments for service will not be accepted.  

The customer has always to bear the costs for return consignment. 

 

 

 

6 Installation and Mounting 

6.1 Tool- and Material List 

For mounting and electrical installation of the pH::lyser / redo::lyser, the following tools and materials are necessary: 

• Screwdriver cross and slot (for opening s::can controller and connecting the analogue / digital data transfer) 
• Compressed-air hose (ID 8 to 9 mm) – when using automatic sensor cleaning 
• Probe carrier for pH::lyser / redo::lyser 
• Extension pipe for probe carrier and drill bit 2.5 mm 
• Fixing adapter for extension pipe (item-no. F – 15) 
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6.2 Choice of the Installation Site 

As the correct installation of measuring instruments is an important prerequisite for satisfactory operation, s::can has prepared a 
checklist for the installation. This list can be used to ensure that all sources for potential operational problems can be ruled out 
to the greatest possible extent during installation, allowing the s::can monitoring system to operate properly. 

Installation site: 

• Favourable flow conditions (little turbulence, acceptable flow rate, etc.) 
• Unadulterated measuring medium, no intrusion of contaminating substances (due to nutrient dosage or flocculants) 
• Representative composition of sample with respect to the medium (process, thorough mixing etc.) 
• Measuring medium is in equilibrium state, e.g. no gas release, no precipitation etc. 
• No external interferences (i.e. no electric and electro-magnetic interferences by leakage current, earth fault of pumps, elec-

tric motors, high voltage currents, etc.) 
• Easy accessibility (mounting, sampling, functional check, demounting) 
• Sufficient availability of space (pH::lyser / redo::lyser, installation fitting, controller, etc.) 
• Adherence to limit values (see Technical Specifications [  11]) 

Infrastructure (energy, data and compressed air): 

• Oil- and particle free compressed-air supply 
• Power supply for controller (operational reliability, voltage, power) 
• Best possible weather and splash water proof set-up 
• Minimum distances between system components (probe – controller – compressed-air connection – energy supply) 
• Best possible layout of cables (non-buckling, working dependability, no damage etc.) 

6.3 Special Advice for Installation of the pH::lyser / redo::lyser 

• Remove protection covering from the electrode carefully and store them. 

6.3.1 Installation of pH::lyser / redo::lyser using Probe Carrier 

• Remove retaining clip (2) from the probe 
carrier (1). 

• Put extension pipe OD 50mm (3) – to be 
provided by the customer – into the probe 
carrier. 

• Drill two holes into the correctly positioned 
extension pipe. Use the two existing holes 
for the retaining clip in the probe carrier as 
guiding help (see red arrow in figure on 
right hand side). 

• Snap the retaining clip into both holes. 
Doing this the probe carrier will be fixed 
onto the extension pipe. 

• Properly layout the sensor cable and the air 
hose for automatic probe cleaning within 
the probe carrier. 

• Push the pH::lyser / redo::lyser into the probe carrier as shown in the picture above. 
• Tight the screw on the probe carrier using a screw driver until the ph::lyser / redo::lyser is firmly fixed. 

6.3.2 Installation of pH::lyser / redo::lyser in Flow Cell Setup Tap Water 

• Remove the electrode guard (1) from the 
pH::lyser / redo::lyser and store it.  

• Remove the inner part (3) of the flow cell 
setup (4) by unscrewing the grey connect-
ing nut (2). 

• Screw the pH::lyser / redo::lyser into the 
inner part of the flow cell setup. 

• Make sure that not used holes for further 
sensors are closed with a blanking plug (5) 
included in delivery. 

• Insert the inner part again into the flow cell setup and place it that way the draining screw (6) is situated on the outlet side. 
Finally fasten the inner part by screwing the grey connecting nut (2). 

1
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6.4 Connection of Automatic Cleaning Appliance 

The compressed air connection set supplied with the system contains all components necessary for connector for the probe 
cleaning located on electrode guard of the pH::lyser / redo::lyser to the cleaning valve of the s::can controller. The compressed 
air connection is performed by the following steps (see pictures below): 

• Put the connecting nut (1) and the conical 
part (2) over the cleaning hose. 

• Screw the connection fitting (3) with O-ring 
sealing into the thread hole on the lower 
end of the electrode guard. 

• Turn the electrode guard in that way the 
opening of the fitting is pointing towards the 
electrode. 

• Push the cleaning hose over the connection fitting (warm up with hot water if necessary). 
• Fasten connecting nut by hand. 
• The compressed air hose (provided by customer, ID 8mm to 9mm, UV- / ozone resistance) used for connection cleaning 

appliance to the cleaning valve can be fastened to the connecting fitting on the cleaning valve by means of a commercial 
hose clamp. 

• Another air hose and DIN 7.2 compressed air coupling are required to hook up the compressed air supply to the cleaning 
valve. 

The cleaning valve should never be connected to the compressed air coupling of your compressor directly, i.e. without a pres-
sure hose in between. The total length of hoses should be as short as possible to avoid unnecessary pressure loss. In special 
occasions, drinking water may be used to operate the hydraulic-pneumatic cleaning appliance instead or compressed air – for 
more information please contact your local s::can sales agent. 

Any foreign matter in the compressed air supply may impair the hydraulic-pneumatic cleaning process. If you have 
any doubts about the purity of the air used (contamination by particles, oil, etc.), please install an appropriate filter 
upstream from the solenoid valve. 

In areas with extremely low outside air temperature, s::can recommends laying the compressed air hoses such that they remain 
frost-free to prevent freezing of condensed water in the compressed air hose. 

Please note that de-
pending on the s::can 
probe and sensor type 
you are using, different 
maximum allowed pres-
sures may be specified. 
In case a central pres-
surised air supply is 
used in such a case the 
lowest maximum al-
lowed pressure 
amongst those specified 
for the individual instru-
ments is to be used to 
supply all instruments or 
the use of pressure 
reducing valves to sup-
ply each instrument with the correct pressure is necessary. 

Fig.  6-1: Schematic representation of automatic cleaning system 
 

6.5 Connection of pH::lyser / redo::lyser to the Controller 

The pH::lyser / redo::lyser will be delivered with a plug that can be connected to a compatible socket provided on the controller. 

Ensure that the sensor plug and the connector are dry and clean. Otherwise communication errors and / or device damage 
might occur. 

Using an older version of controller the pH::lyser / redo::lyser can either be connected via an adapter cable (s::can item number 
C-40) or directly in the terminal compartment of the controller. Regarding definition of cable strands please refer to the Technical 
Specifications in chapter [  11], see figure [Fig.  11-1]. 

 

1

2

31

2

3

Adapter Fitting
ID 3/8 Zoll ID 4mm 

Bediengerät

Luftschlauch (ID 3/8 Zoll,
UV-, ozonbeständig)

Sondenkabel

Kompressor

(Druckluft)

Stromversorgung

Luftschlauch und Anschlüsse
(im Lieferumfang inkludiert)

Luftschlauch und Kompressor
(vom Kunden bereitzustellen)

Standard DIN 7,2 Kupplung 3/8 Zoll Schlauchanschluss

Kunststoff-
schlauch
(ID 4mm, 

Länge ~ 3m)

Reinigungssignal

Adapter Fitting
ID 3/8 Zoll ID 4mm 

Bediengerät

Luftschlauch (ID 3/8 Zoll,
UV-, ozonbeständig)

Sondenkabel

Kompressor

(Druckluft)

Stromversorgung

Luftschlauch und Anschlüsse
(im Lieferumfang inkludiert)

Luftschlauch und Kompressor
(vom Kunden bereitzustellen)

Standard DIN 7,2 Kupplung 3/8 Zoll Schlauchanschluss

Kunststoff-
schlauch
(ID 4mm, 

Länge ~ 3m)

Reinigungssignal
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7 Initial Operation 
Once the mounting and installation of the pH::lyser / redo::lyser have been completed and checked (see section [  6]) the initial 
operation of the s::can monitoring system will require the following actions, in the order presented below: 

• Connect s::can controller to the power supply (see s::can manual con::stat or con::lyte) and wait for the software to boot. 
• Perform probe initialisation and parameterisation of pH::lyser / redo::lyser (refer to [  7.2] regarding con::lyte and refer to [  7.3] 

regarding con::stat and con::nect. Additional information can be found in the respective s::can con::lyte or ana::lyte manu-
als). 

• Parameterisation of automatic cleaning (see s::can manual con::lyte or ana::lyte and chapter [  11] regarding cleaning dura-
tion and cleaning interval). 

• Check whether the cleaning system works properly. 
• In case required, configure the digital and analogue outputs of the controller. 
• Check the readings obtained for plausibility after sufficient running-in time (at least 15 minutes). 
• If necessary calibrate the pH::lyser / redo::lyser in stable water quality (see chapter [  8] as well as s::can manual con::lyte or 

ana::lyte). 

7.1 Measuring Parameter pH::lyser / redo::lyser 

The first table (right hand) is an 
overview of the parameters that can 
be measured with the pH::lyser. 

 

 

The second table (right hand) is an 
overview of the parameters that can 
be measured with the redo::lyser. 
Please note that parameter with 
index 0 and index 1 are identical. 

 

s::can recommends to check configuration of any digital and analogue output should the number of decimal places of the pa-
rameters be reconfigured. 

7.2 Probe Operation using the Controller con::lyte (from Version V4.15) 

7.2.1 Probe Search and Probe Initialisation 

For operating of one or several probes using the con::lyte it is necessary to allocate an individual address to every probe. This 
can be done manually (supported by the software) as explained below. The corresponding address will be stored on the re-
spective probe. For s::can probes and sensors, respectively the address can be set between 1 and 10. Be aware the 
procedures required will depend on the configuration of your s::can monitoring system. 

The con::lyte should not be powered down or switched off during the initialisation process. In case of rebooting of the 
con::lyte during the initialisation process (e.g. caused by loss of power supply) the complete procedure of sensor 
initialisation has to be repeated.  

• Establish the power supply to the con::lyte and select the entry Settings / Parameterconfig / Install 
Probes in the main menu. 

• Connect the pH::lyser / redo::lyser to the con::lyte (please refer to section [   0]).  
• Push the button Enter , which starts the automatic search procedure for the connected probe. 

Once the probe is found, address 1 will be allocated. This procedure can last several seconds 
(see figures on right hand side). 

• The successful completion of the initialisation will be displayed over a user message. If this mes-
sage is displayed the initialisation procedure can be finished by pushing the button Esc.  

A user message will also be displayed when no probe is detected. In this case please check the fol-
lowing before repeating the procedure for sensor initialisation: 

• Is only one probe connected to the con::lyte? 
• Is the probe connected in properly (see the s::can manual of your probe)? 

Parameter Parameterindex Name Unit Decimal places (default) 

pH 0 pH  2 
pH-mV 1 pH-mV mV 1 
Temperature 2 Temp. °C 1 

Parameter Parameterindex Name Unit Decimal places (default) 

ORP 0 ORP mV 0 
ORP-mV 1 ORP-mV mV 0 
Temperature 2 Temp. °C 1 

Install probe 1
Connect only
probe 1
Continue with ENTER
Stop with ESC

Install probe 1
Searching for probe

Install probe 1
Probe search finish
ise::lyser found
Continue with ENTER
Stop with ESC

Install probe 1
Connect only
probe 1
Continue with ENTER
Stop with ESC

Install probe 1
Connect only
probe 1
Continue with ENTER
Stop with ESC

Install probe 1
Searching for probe

Install probe 1
Probe search finish
ise::lyser found
Continue with ENTER
Stop with ESC
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7.2.2 Parameterisation 

After successful probe initialisation the measuring parameters of the pH::lyser / redo::lyser will be displayed on the display of the 
con::lyte automatically. If needed the measuring parameters can be configured individually using the menu item Settings / Pa-
rameterconfig / Parameter n. 

The name of the Probe or sensor used as a source of the parameter is displayed in the upper line 
(e.g. ise::lyser). If several probes or sensors are installed the instrument from which a parameter 
needs to be displayed can be selected here. Under the entry Probe the Address that has been allo-
cated to that probe is displayed as an additional information. The Index specifies the place of the 
corresponding parameter onto the allocated probe. The Unit of the selected parameter can be chosen 
in the line below (see section [   7.1]). 

7.3 Probe Operation using the Operating Software ana::lyte / ana::pro  
(from Version V5.9) 

7.3.1 Probe Search / Parameterisation 

If only an pH::lyser / redo::lyser will be operated the Global Cali-
bration SENSOR00V150.glb can be used. 

In the operating software ana::xxx the parameters of the 
pH::lyser / redo::lyser can be selected and parameterised. This is 
done in the advanced mode of ana::lyte or in ana::pro over the 
menu item Parameter / Settings. In case the parameters of inter-
est are not yet displayed by default in the Parameter Settings 
window, they can be selected as follows: double click on the 
parameter field that you want to correspond with the parameter 
to be displayed. After double clicking, the window will enlarge 
and show detailed information belonging to this parameter. Now 
select Non-spectral parameter in the upper selection bar and 
select ammo/chlori/ise::lyser under Device. The COM-Port is the 
interface to which the pH::lyser / redo::lyser is connected. The 
appropriate port should be selected here (COM 4 in case of con::stat D-314-x with plug connection). Finally, under the entry 
Address the address allocated to the instrument in the RS 485 network has to be entered (default setting = 10). 

When the button Search… is pressed, the software will search for the instrument at the selected COM-Port and when the in-
strument is found information about the instrument will be shown in the grey text field in the lower part of the dialogue window 
(model and serial number, version, electrodes and measuring range). 

When an incorrect COM port and / or sensor address are selected, the Search… function will still find the probe if only one in-
strument is connected to the controller. 

Under Parameterindex the parameter read out from the pH::lyser / redo::lyser is selected (regarding allocation of the parameter 
please refer to the table in section [  7.1]). Under Digits of precision the number of decimal places for displaying the parameter 
readings can be set. 

The button Calibrate… provides access to the windows that will guide you through the calibration process of the parameters 
measured by the pH::lyser / redo::lyser (please refer to chapter [  8] for details about calibration). The button Config… provides 
access to the dialogue window where basic settings of the pH::lyser / redo::lyser can be changed. As this can affect the per-
formance of your instrument, changes in these settings should only be made after consulting s::can or your local s::can sales 
partner (see section [  12.2]). 

 

 

 

8 Calibration 
The pH::lyser / redo::lyser is precalibrated in the factory and as such can be used immediately after delivery. However, for the 
best possible results, s::can recommends to check the calibration when commencing operation in the specified application and 
subsequently perform a check for validity and correctness on a regular basis (please refer to section [  9.1]). 

8.1 General Notes for Performing the Calibration 

• The pH::lyser / redo::lyser is equipped with different types of sensors (see section [  4.6]), which have to be calibrated indi-
vidually. 

• Because of the dependence of the measuring parameters the temperature sensor has to be calibrated at first. 
• For all measuring parameters a single point calibration (OFFSET) can be performed. Therefor only sample 1 will be used. 

Parameter 1
Probe:  ise::lyser
Address:        1
Index  :        1
Unit   :       mV

Parameter 1
Probe:  ise::lyser
Address:        1
Index  :        1
Unit   :       mV
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• For all measuring parameters (except for the ORP sensor) also a 2-point calibration (LINEAR) can be performed. Therefor 
sample 1 and sample 2 will be used. 

• For each parameter both samples i.e. the two measuring values and the two corresponding reference values (laboratory 
values) as well as the actual calibration coefficients (offset and slope) are stored onto the pH::lyser / redo::lyser. 

• The measurement results of pH and ORP shown during the calibration procedure and stored onto the sensor are the raw 
signals (mV values) of the electrodes. Therefore they can be negative numbers. 

• Check if the protective covering has been removed from the electrode before the calibration and clean the pH::lyser / 
redo::lyser carefully if necessary (see section [ 9.2]). 

• During calibration the entire measuring head has to be submersed in the calibration medium, even when only a single elec-
trode is calibrated. 

• The flow- and temperature conditions shall be constant during calibration procedure and the temperature shall correspond to 
that on the installation site if possible. 

• A sample measurement shall only be done when the pH::lyser / redo::lyser is adapted to the calibration medium and the 
displayed quality value is larger than 0.9 (greater than 0.95 in case of laboratory measurements). 

• Existing (stored) readings (Samples) are overwritten whenever a new sample measurement is triggered. 
• The corresponding value (laboratory value) can also be entered later.  
• The calibration will not be executed till the menu item Calibrate! is selected. 
• A calibrated parameter can be reset to the factory settings (Global). This is recommended after exchange of an aged elec-

trode until a new calibration is performed. This can also be helpful in case of an improper local calibration. 
• Regarding further information for checking the calibration please refer to section [  9.1]. 

8.2 Sensor Specific Notes for Performing the Calibration 

8.2.1 Temperature 

Adjustment of the temperature calibration is best performed in-situ against a suitable reference thermometer. The temperature 
sensor is the only one that can also be calibrated on air. 

For most of the applications a single point calibration of the temperature sensor is adequate. 

8.2.2 pH Sensor 

Adjustment of the pH calibration is best in s::can standard solutions (please refer to section [ 0]). 

The pH::lyser automatically detects the used buffer and proposes a value for the most common buffer solutions. In case of a 
wrong detection or the availability of lab values the laboratory value can be overwritten. 

The recommended calibration type is a single point calibration at the mean value of the application. For higher accuracy a 2-
point calibration can be performed where on pH buffer should have a pH value of 7. 

8.2.3 ORP Sensor 

As the ORP value is displayed as mV normally no calibration is needed. In case a calibration is desired a single point calibration 
is recommended. This is best performed using s::can standard solution (please refer to section [ 0]). 

8.3 Calibration using the Controller con::lyte (from Version V4.15) 

The Calibration entry in the con::lyte main menu leads you into the menu that enables the calibration 
of the pH::lyser / redo::lyser. When Calibration is selected a password must be entered (password = 
1) before the calibration can be started. The next step is selection of the parameter to be calibrated 
(e.g. pH) in the selection field Param Calibration. 

Now the menu for local calibration will appear as displayed on the right hand side.  
The entry Calib. shows whether the parameter is local calibrated (local) or the factory setting (global) 
is used. A modification of this setting will only become active after confirming the entry Calibrate! 

For single-point calibration of the sensor the entry Offset has to be selected from the calibration menu 
(Type). 

The display shows the reading actually stored onto the sensor and used for the single-point calibra-
tion (Sample 1). If no measurement was carried out or if the measurement was invalid, the display will 
show dashes.  

The actual reading will be displayed on the entry Act. Value and the quality of this reading will be 
displayed on the entry Quality 1. Both values will be actualised continuously. When Enter is pushed, 
the actual measured value (raw value) will be stored on the sensor and displayed on the entry Sam-
ple 1. 

Param Calibration
Local cal.:  pH
Local cal.:  Temp.

Local cal. pH
Calib.  :   global
Type:         None
Calibrate!

Local cal. pH

Calib.  :    local
Type:       Offset
Sample 1:     1.23
Quality 1:    1.00
Act. Value:   6.57
Lab    1:     6.86
Calibrate!

Param Calibration
Local cal.:  pH
Local cal.:  Temp.

Param Calibration
Local cal.:  pH
Local cal.:  Temp.

Local cal. pH
Calib.  :   global
Type:         None
Calibrate!

Local cal. pH
Calib.  :   global
Type:         None
Calibrate!

Local cal. pH

Calib.  :    local
Type:       Offset
Sample 1:     1.23
Quality 1:    1.00
Act. Value:   6.57
Lab    1:     6.86
Calibrate!

Local cal. pH

Calib.  :    local
Type:       Offset
Sample 1:     1.23
Quality 1:    1.00
Act. Value:   6.57
Lab    1:     6.86
Calibrate!
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On the entry Lab 1 the results corresponding to the readings stored under Sample 1 can be entered here. The unit has to be in 
accordance with the measuring parameter. 

When the entry Calibrate! is confirmed by pushing Enter, a calibration is performed. Successful cali-
bration is shown in a user message (o.k.). If the calibration was not successful (user message Error) 
the calibration used up to now will be used further on. 

For 2-point calibration of the sensor the entry Linear has to be selected from the calibration menu 
(Type).  
The display shows the values of the 2nd calibration point (Sample 2 and Lab 2) additionally to the 
information for the single-point calibration. 

To switch back to factory default on the entry Calib. the option global has to be selected and the entry 
Calibrate! has to be confirmed. 

8.4 Calibration using the Operating Software ana::lyte / ana::pro (from Version V5.9) 

The calibration of the measuring parameters of the pH::lyser / redo::lyser can be performed directly in the measuring screen via 
the menu entry Local Calibration. After selecting this menu entry, a user window appears which shows all parameters. Besides 
the parameter name (Name) also the unit of the parameter (Unit), the probe used to measure this parameter (Device), the COM 
port to which the probe is connected and the address of the probe (Address) are displayed. The parameter selected for calibra-
tion has a blue background and can be confirmed with the Ok button. 

Furthermore the local calibration can also be started in advanced mode of ana::lyte and ana::pro, respectively using the menu 
entry Parameter / Settings. Access to the calibration screens is achieved by selecting the parameter to be calibrated by double 
clicking on it. In the window that opens, the button Calibrate… should be selected to start the calibration procedure. 

Once the calibration window is opened the current readings of the selected parameter will be displayed in the upper right hand 
side of the calibration screen. The values are actualised automatically and furthermore, the readings are displayed graphically in 
the time series (black line) as an indication of the measurement stability. 

In addition to the measured values in this figure a red line will indicate 
the quality of the measurements (labelled Quality). The value for the 
quality can vary from 0 (bad) to 1 (good). As soon as quality has 
reached a value larger than 0.9 the Parameter-Quality indication 
switches from FAILURE to OK. 

Via the selection bar Calibration either factory default (GLOBAL) or local 
calibration (LOCAL) can be selected. Please be aware that changes in 
this selection bar will only modify the display of the calibration screen. 
The selected calibration will be performed after pushing the button 
Calibrate! 

With the pull-down menu Calib Type the type of calibration (OFFSET or 
LINEAR) can be selected. 

When selecting OFFSET for single-point calibration a table with the 
columns Sample ID, Probe result and Laboratory result is displayed on 
the right lower side of the calibration screen. 

Now the actual reading will be stored when pushing the button Sample 
1. The corresponding value (Laboratory result) can be entered using the 
n-button on the right hand of the reading display. Pushing the button 
Calibrate! will start the calibration procedure. 

When selecting LINEAR for 2-point calibration the table on the right 
lower side will be expanded with the second calibration point (Sample2). 
Repeat the procedure for sample2 as already explained above for sin-
gle-point calibration. 

The coefficients of the actual used calibration will be displayed in the 
lower left after the calibration has finished (Offset and Slope). Using the 
Back button the calibration window is closed. 

 

 

 

 

 

Local cal. pH

Calib.  :    local
Type:       Linear
Sample 1:     1.23
Quality 1:    0.99
Act. Value:   9.54
Lab    1:     6.86
Sample 2:   128.13
Quality 2:    0.99
Act. Value:   9.54
Lab    2:     9.18 
Calibrate!

Local cal. pH

Calib.  :    local
Type:       Linear
Sample 1:     1.23
Quality 1:    0.99
Act. Value:   9.54
Lab    1:     6.86
Sample 2:   128.13
Quality 2:    0.99
Act. Value:   9.54
Lab    2:     9.18 
Calibrate!
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9 Functional Check / Maintenance 
Depending on the application (water composition) a regular functional check (every week after initial operation, later every 
month) is recommended. The following list provides an overview of all the actions that have to be performed in a functional 
check. 

Using ana::lyte / ana::pro: - System status displayed on measuring screen ok?  
- Activate “Show context help” if not ok and find reason. 
- Time stamp of the last measurement is current? 
- Parameter status of displayed parameters ok? 
- Activate “Show context help” if grey background or NaN and find reason. 

Using con::lyte: - The system time displayed is current and is updated every second? 
- Error messages (symbol !) displayed? 
- Check logbook entries since last functional check 

Displayed readings: - Readings displayed completely? 
- Readings actualised on regularly base? (consider measuring interval and smoothing) 
- Readings plausible? Check historical data (time series) 

Automatic probe cleaning: - Function of automatic probe cleaning 
- Function of compressed air supply (compressor) 
- Tubes and fittings are tight 

9.1 Check of Calibration 

To verify the accuracy of the displayed readings only a reliable comparison method shall be used. In case of a significant differ-
ence between the laboratory values and the readings of the pH::lyser / redo::lyser, a single-point calibration (offset) has to be 
performed (please refer to chapter [  8]).  

On a half year interval the slope of the pH::lyser should be checked and – if necessary – calibrated (please refer to chapter [  8]). 
To do this the pH::lyser has to be demounted and cleaned carefully before a calibration will be performed in pH standards. 
During this calibration the electrode slope will be recalculated and the function of the electrode will be checked. 

9.2 Cleaning 

During routine operation the cleaning of the pH::lyser / redo::lyser is performed using the automatic pressurised air system. To 
clean the sensor manually the following is recommended: 

• Rinse sensor with hand-hot drinking water to remove course deposits. 
• Put the sensor in a bucket of hand-hot drinking water for several minutes to remove deposits on the electrode. 
• To clean the electrode screw off the electrode guard and use a soft cloth, tissue or a soft brush. 
• Resistant deposits can be treated with a 2% aqueous solution of hydrochloric acid (HCl) or a 2% aqueous solution of sodium 

hydroxide (NaOH). 
• Closing the sensor has to be rinsed with drinking water. 
• The demounted electrode itself can be cleaned as following in case of extreme deposits: 

Max. 30 minutes in 10% HCl and then max. 30 minutes in NaOH 0.1 mol/l (=4g/l). 
Finally the electrode has to be rinsed in drinking water for at least one hour before being calibrated. 

When using concentrated cleaning solutions be aware of safety precautions (safty gloves, safty glasses, etc.).  
Ultrasonic cleaning is not recommended 

9.3 Replacement of Electrode 

When electrodes do need to be replaced, special care has to be taken not to damage the sensor. It is of the utmost 
importance that the complete part of the electrode holder and especially the electrode plugs of the pH::lyser / 
redo::lyser remain dry and clean during the replacement operation.  

Any damage to the instrument due to ingress of moisture or water after failing to observe the required precautions during elec-
trode change is not covered by manufacturer guarantee and warranty. 

Do not tilt the tool for electrode replacement when unscrewing and screwing the electrode because the temperature sensor can 
be damaged! 

Regarding replacement of electrode please have also a look to the pictures in the appendix, which illustrate the complete re-
placement procedure (see section [ 13]). 
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10 Spare Parts / Accessories 

10.1 Replacement Electrode 

The pH electrode for pH::lyser as well as the ORP electrode 
for redo::lyser are available as spare parts. Both electrodes 
are combined electrodes which means they already include 
the reference electrode. 

 

10.2 Tool for Electrode Replacement 

For demount and re-assembly of com-
plete electrodes of the pH::lyser / 
redo::lyser a specific tool is available. 

10.3 pH Standard Solution for Calibration 

For calibration of the pH::lyser three specific standard solutions 
in three different concentrations are available (according DIN 
19266). One bottle of standard solution (item-no. E – 514 – 
x.xx) contains 500 ml of calibration standard. In the table on the 
right hand side the different concentrations against the tem-
perature are displayed. 

 

 

10.4 Redox Standard Solution for Calibration 

For calibration of redo::lyser a specific standard solution (Ag/AgCl) is 
available. 

 

 

10.5 Pressure Connection Set 

For connection of the automatic air cleaning 
system of the pH::lyser / redo::lyser a specific 
pressure con-
nection set is 
available. 

 

 

 

10.6 Extension Cable 

The cable of the pH::lyser / redo::lyser can be 
elongated when necessary with an extension 
cable (10 m or 20 m length). The extension cable 
is attached 
using the sensor 
connector plug. 

 

 

 

Name Specification Remark 

Item-no. E – 514 – 2 pH  
Item-no. E – 513 – 2 ORP  

Name Specification Remark 

Item-no. E – 532 – tool   

°C E – 514 – 4.01 E – 514 – 6.86 E – 514 – 9.18 

5 4.00 6.95 9.40 
10 4.00 6.92 9.33 
20 4.00 6.87 9.23 
25 4.01 6.86 9.18 
30 4.02 6.85 9.14 
40 4.04 6.84 9.07 

Name Specification Remark 

Item-no. E – 513 – 456   
Standard 456 mV at 25 °C 
Accuracy + / - 5 mV   
Volume 500 ml   

Name Specification Remark 

Item-no. B – 41  
Cable length 3 m  
Assembling ex works  
Material PU 

Nickel-plated brass 
tube 
connection fitting 

Process connection 3/8 inch  
Operating pressure 14.5 to 87 psi 1 to 6 bar 

Name Specification Remark 

Item-no. C – 210 – sensor  
C – 220 – sensor  

 

Cable length 10 m 
20 m 

C – 210 – sensor  
C – 220 – sensor  

Assembling ex works  
Material PU cable sheathing 
Housing environment 
rating 

IP 68  

Interface connection IP 68, RS485, 12 VDC to s::can sensors 



Manual pH::lyser / redo::lyser V20  
January 2010 release 

Copyright © 2010 by s::can Messtechnik GmbH, Vienna  17/42 

E
 n

 g
 l

 i
 s

 h
E

 n
 g

 l
 i
 s

 h
D

 e
 u

 t
 s

 c
 h

D
 e

 u
 t

 s
 c

 h
A

 p
 p

 e
 n

 d
 i

 x
A

 p
 p

 e
 n

 d
 i

 x
E

 n
 g

 l
 i
 s

 h
E

 n
 g

 l
 i
 s

 h
D

 e
 u

 t
 s

 c
 h

D
 e

 u
 t

 s
 c

 h
A

 p
 p

 e
 n

 d
 i

 x
A

 p
 p

 e
 n

 d
 i

 x

vailable. 

 

 

installa-
on is available. 

 

nitoring 

w cell setup) a separate 
ystem panel is available. 

 

h 

anel Basis a separate system panel is avail-
ble. 

 

10.7 pH::lyser / redo::lyser Probe Mounting 

For proper and easy submersed 
installation of the pH::lyser / 
redo::lyser a separate probe 
mounting is available. This part 
can be fixed to the probe directly 
and can be extended by a pipe 
(to be provided by the customer). 

 

 

10.8 Flow Cell Setup Tap Water 

For measurement of 
sample stream outside the 
medium a separate flow –
through installation is 
a

 

 

 

 

 

10.9 Flow Cell Setup Waste Water 

For measurement of waste
water sample stream out-
side the medium a sepa-
rate flow-through 
ti

 

10.10 System Panel Basis 

For easy attachment of a complete s::can mo
system (Controller con::stat or con::lyte with 
pH::lyser / redo::lyser in flo
s

 

10.11 System Panel s::can Sensor 

For easy attachment of s::can sensor in flow-throug
installation (F-44-three) or for extension of the Sys-
tem P
a

 

 

Name Specification Remark 

Item-no. F – 12 – sensor  
Material PVC, stainless steel  
Dimensions 60 / 91 mm diameter / height 
Weight approx. 150 g  
Process connection DN 50 inside for extension pipe 
Installation / mounting submersed  

Name Specification Remark 

Item-no. F – 44 – three   
Material POM-C  
Dimensions 106 / 106 / 155 mm L / W / H 
Weight mind. 600 g  
Process connection ½ inch inside  
Installation / mounting flow-through  
Operating 
temperature 

0 to + 50 °C 32 to + 122 °F 

Operating pressure 0 to 145 psi 0 to 10 bar 
Accessories Hose nozzle 12 mm F – 47 – process  

Name Specification Remark 

Item-no. F – 47 – sensor  
Material PVC  
Dimensions 170 / 177 mm eight / length h
Process connection ID 40 mm  
Installation / mounting Flow-through  

Name Specification Remark 

Item-no. 
0 – 1 – eco  

l. by-pass 
ipes 

F – 50 – 1 – pro  
F – 5

pro: inc
p

Material PP  
Dimensions 3 mm  / H / D 400 / 750 / 10 W
Weight mind. 3.5 kg  

Name Specification Remark 

Item-no. 
0 – x – eco  

incl. by-pass pipes F – 50 – x – pro  
F – 5

Housing material PP  
Dimensions 3 mm  / H / D 195 / 750 / 10 W
Weight mind. 2.3 kg  
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11 Technical Specifications 

Name Specification Remark 

Item-no. E – 513 – 2 (redo::lyser eco) 
E – 513 – 3 (redo::lyser pro) 
E – 514 – 2  (pH::lyser eco) 
E – 514 – 3  (pH::lyser pro) 

see section [ 4.6] 

Measuring parameter ORP, temperature 
pH, temperature 

redo::lyser 
pH::lyser 

Measuring principle potentiometric, 
non-porous reference electrode 

 
combined 

Temperature sensor Pt100 (class B) stainless steel 
Measuring range application pH: 2 to 12 pH 

 0 to 14 pH 
ORP: -2000 to +2000 mV 
Temp.: 0 to 70 °C  (32 to 158 °F) 
 0 to 90 °C  (32 to 194 °F) 

eco 
pro 
 
eco 
pro 

Resolution pH: 0.01 pH 
ORP: 1 mV 
Temp.: 0.1 °C 

 

Response time 30 seconds  
Accuracy pH: +/- 0.01 pH 

ORP: +/- 10 mV 
Temp.: +/- 0.3 °C 

in standard solution 
 

Automatic compensation Temperature only for pH::lyser 
Power supply 9 to 18 VDC  
Power consumption < 1 W  
Length of sensor cable 10 m  
Type of sensor cable polyurethane jacket, 2 x 2 x 0.25  
Interface connection System plug, IP 68, RS 485, 12 VDC to s::can controller 
Minimum MODBUS request timeout 400 ms  
Housing material stainless steel 1.4571, POM-C 

glass electrode 
detailled list of chemical resistance of 
the electrode can be ordered by s::can 
sales partner. 

Weight min. 0.4 kg  
Dimensions 33 / 253 mm diameter / length 
Operating temperature limits 0 to +70 °C (32 to +158 °F) 

0 to +90 °C (32 to +194 °F) 
eco 
pro 

Operational pressure limits  
Submersed depth 

max. 10 bar (max. 145 psi) 
max. 100 m 

 

Storage temperature limits 0 to +90 °C (32 to + 194 °F)  
Mounting F-11-ise or M 30x2  
Flow rate min. 0.01 m/s 

max. 3.0 m/s 
Measurement in non flowing water (e.g. 
lakes) possible. 

Housing environment rating IP 68  
Automatic cleaning (medium) compressed air  
Automatic cleaning (connection probe) G 1/8 inch for air hose OD 6 mm  
Automatic cleaning (allowed pressure) min. 3 bar (43.5 psi) 

max. 6 bar (87 psi) 
at probe’s cleaning connection 

Automatic cleaning (duration) 2 to 12 sec.  
Automatic cleaning (interval) 5 minutes to 4 hours depending on application 
Automatic cleaning (delay) 10 to 30 sec. Time between end of cleaning and first 

correct reading 
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Name Specification Remark 

Conformity EMC EN 50011: 2007, Class 
EN 61326-1: 2006 
EN 61000-4-2: 1995+A1:1998+A2:2001
EN 61000-4-3: 2006 
EN 61000-4-4: 2004 
EN 61000-4-5: 2006 
EN 61000-4-6: 2007 

 

Conformity - safety EN 61010-1: 2001, UL508  
Typ. lifespan (application) 2 years  
Max. shelf time (storage) 2 years with filled protective cap absolute 
 

 

Fig.  11-1:  
 

Assignment  
of sensor cable 
 

The wiring should be done in the following order; the shielding and grounding wires first, followed by the RS 485 wires and fi-
nally the power supply. 

 

 

 

12 Trouble Shooting / Service 

12.1 General Error Messages 

During execution of a measurement or a parameter calibration the device itself and the result will be checked for possible errors 
and for plausibility. In case of an error a user message will be displayed to the operator. There are error- and status messages 
belonging to the device itself (device status) as well as error- and status messages belonging to the individual parameter (Para 
status). The parameter status is seperated into a general part (public, valid for all sensors) and an individual part (private, valid 
for the respective sensor). In case of faulty calibration an error message will be displayed to the operator. 

Depending on the used controller this message will be shown on the display (Show Context Help and System-Status in case of 
ana::xxx or logbook in case of con::lyte) and stored in the logfile (in case of ana::xxx). Additional to the general error reason the 
detailled error code (status code) will be displayed in binary form or as a hex number.  

If several errors occur at the same time the con::lyte will add up all the status codes  
(status code 0003 0000 means that error 0001 0000 and error 0002 0000 have occured at the same time). 

The table below shows all possible errors incl. the user message, the reason of the error and notes for trouble shooting. If the 
error can’t be removed although the suggested procedure was executed several times please contact your s::can sales partner. 

Error Display con::lyte Message ana::xxx Reason Removal 

ES 006 Protocol failure. 
Code: 
Probe with RS485? 
Reset your probe! 

 Communication error 
between sensor and 
controller. 

Check compatibility of 
sensor and controller.  
Check sensor cable and plug 
connection.  
Dis- and reconnect sensor. 

ES 007 Probe not detected. 
Check power-supply 
and connection cable 

Unknown on Com…, 
address…, 
Com_Status d5000, 
MB no answer 

No communication between 
sensor and controller. 
Replacement sensor was not 
installed correctly. 

Check sensor cable and plug 
connection.  
Dis- and reconnect sensor. 

ES 100 0001 yyyy zzzz 
(b0) 

Device error 
0000 0000 0000 0001 

Hardware error Dis- and reconnect sensor. 

ES 100 0002 yyyy zzzz 
(b1) 

Device misuse 
0000 0000 0000 0010 

Device operation outside the 
specification (temperature 
too low / too high or power 
supply too low / too high) 

Check measuring medium. 
Check power supply of 
sensor (specification limits 
see section [ 11]). 

Pin 1 2 3 4 6 
Colour cable strand Green Yellow White Brown Blank 
Assignment Data -  Data +  9 to 18 VDC Ground Shielding 
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Error Display con::lyte Message ana::xxx Reason Removal 

ES 100 0004 yyyy zzzz 
(b2) 

Device replace 
0000 0000 0000 0011 

Device error (e.g. 
temperature sensor, 
electronic) 

Dis- and reconnect sensor. 

ES 100 0008 yyyy zzzz 
(b3) 

Logger error 
0000 0000 0000 0100 

Internal data logger corrupt. Deactivate data logger and 
reactivate again if necessary. 
Perform firmware update. 

ES 100 8000 yyyy zzzz 
(b15) 

Device maintenance 
required 
1000 0000 0000 0000 

General device error. At 
least one internal system 
check faulty. 

Note error code and 
additional message. 

EP 100 xxxx 0001 zzzz 
(b0) 
Param.Status error. 
Status Code: …. ….  

Parameter error: 
general 
0000 0000 0000 0001 

General parameter error. At 
least one internal parameter 
check faulty. 

Note error code and 
additional message. 

EP 100 xxxx 0002 zzzz 
(b1) 

Parameter error: 
hardware error 
0000 0000 0000 0010 

Temperature sensor defect 
or ISE electrode faulty. 

Check temperature sensor 
for damage.  
In case of ISE electrode: 
Note error code and additio-
nal message. Perform new 
calibration or repeat calibra-
tion. Replace electrode. 

EP 100 xxxx 0010 zzzz 
(b4) 

Parameter error: 
calibration not o.k. 
0000 0000 0001 0000 

At least one calibration 
coefficient faulty (NaN). 

Set back to factory settings 
(Global). Perform new 
calibration. 

EP 100 xxxx 8000 zzzz 
(b15) 

out of range 
1000 0000 0000 0000 

Reading outside the 
measuring range. 

Check measuring medium 
and calibration. 

EP 100 xxxx yyyy 0001 
(b0) 

Electronic failed 
0000 0000 0000 0001 

ISE hardware error Dis- and reconnect sensor. 

EP 100 xxxx yyyy 0002 
(b1) 

Electrode replacement 
0000 0000 0000 0010 

ISE electrode defect Replace electrode. 

EP 100 xxxx yyyy 0004 
(b2) 

Electrode cleaning 
0000 0000 0000 0011 

ISE electrode contaminated Clean electrode (see section 
[ 9.2]). 

EP 100 xxxx yyyy 0008 
(b3) 

Ion selective electrode 
missing 
0000 0000 0000 0100 

ISE electrode not detected Check ISE electrode. 
Demount electrode, check 
electrode plug and remount 
electrode again. 

xxxx ….. Device Status (bmDeviceStatus) 
yyyy ….. Parameter Status general (bmParaXStatus) 
zzzz ….. Parameter Status individual (bmParaXPrivStatus) 

 

12.2 Check / Modification of advanced Sensor Settings 

The ana-xxx operation software enables you to reconfigure internal 
sensor settings. This should only be done by s::can Service or after 
instruction from s::can. 

• Push button Config… in menu entry Parameter / Settings. 
• Push button Search in register card Com. As soon as probe will 

be detected the status source is ok (green check mark) and 
register card Device desc can be selected. 

• Now the other register cards become visible also (Results, 
Device config, Para config and ise::status). 

• In register card Device config the sensor type (abModel), the 
serial number of the sensor (abSerialNumber) and the actual 
software version (abSWRelease) is displayed. 

• You can finish the configuration menu by pushing the button 
Exit. 
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All changes in the register card (e.g. new 
address) shall be done directly in the 
display field using the mouse and the 
keyboard. The scrollbar labelled with two 
small triangles beside the display field 
shall not be used.  
After a value has been changed the 
mouse cursor has to be positioned out-
side the according entry field onto any 
place of the register card before selecting 
another register card. Only then the 
modifications will be stored onto the 
probe automatically. This procedure can 
also be recognized by the user message 
“Please wait while settings will be written to the sensor…” on top of the selected registe
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12.2.1 Changing Sensor Address 

• Enter the configuration menu as explained in section [ 12.2].  
• Select the register card Device config. 
• Enter the new address in field uiAddress on top left hand side using the con-

nected keyboard. Using the scrollbar labelled with two small triangles besides will 
only enalbe you to increase or decrease the number by one. 
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• As soon as the address has been changed the new address will be stored onto 
the sensor automatically. 

• Select the register card Com, enter the new address in the field Address and 
connect to the sensor by pushing the button Search. 

• Push button Exit to finish the configuration menu. 
 

12.3 Instruction for Sensor Software Update (Firmware update) 

The following section explains the procedure for updating the operating software of the pH::lyser / redo::lyser using a PC / note-
book and a s::can connect. 

• Connect the con::nect to the power supply. 
• Connect the con::nect to your host computer using the supplied USB cable. 
• Connect the pH::lyser / redo::lyser to the con::nect. 
• Check to which COM-port the con::nect has been allocated (e.g. via Start / Settings / Control Panel / Device Manager). 
• Copy the supplied firmware update file (file with extension *.hex) to your desktop. 
• Copy the firmware update-utility called avrdude.exe and avrdude.conf to your desktop. 
• Start a command line shell by executing Start / 

Execute and enter “cmd” and confirm with Enter.  
• Change to your desktop directory by entering “cd 

Desktop”. 
• Start the firmware update utility with the command 

“avrdude -c stk500v2 -p atmega328p -P com3 -U 
f:w:ise.hex“. Please replace com3 by the COM-
port number you are using. 

• As an alternative you can use the batchfile *.bat 
(see upper figure on the right hand side). Before 
executing the file replace the COMPORT in the 
file by the correct one you are using. 

• The firmware update-utility will then recognize the 
sensor and will start the update. This will take 
approx. 10-20 seconds (see lower figure on the 
right hand side). 

• After the firmware update the sensor has to be 
power cycled by dis- and reconnecting the sensor. 

• Then close the windows command line and start 
ana::xxx. Search the sensor and continue normal 
operation. 

In case of any problems during the software update or any other questions please contact your local s::can sales partner. 
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2 Allgemeines 

2.1 Zweck dieses Dokuments 

Dieses Handbuch enthält zu Beginn allgemeine Hinweise, Sicherheits- und Gefahrenhinweise sowie Informationen zu Transport 
und Lagerung des Produktes. In weiterer Folge werden die Installation bzw. Montage, die Inbetriebnahme und die Kalibration 
des pH::lyser / redo::lyser beschrieben. Eine Technische Beschreibung inkl. aller technischen Daten des Gerätes selbst befindet 
sich ebenfalls im Handbuch. Hinweise zur Funktionskontrolle / Wartung und zur Behebung von Störungen ergänzen das Doku-
ment. 

Zur ordnungsgemäßen Inbetriebnahme von kompletten s::can Messsystemen sind auch die s::can Handbücher der 
Bediengeräte (con::lyte, con::stat oder PC / Notebook mit con::nect), der Bediensoftware (ana::lyte und ana::pro) 
sowie aller angeschlossenen Sonden und Sensoren einzusehen. 

2.2 Hinweise zu diesem Dokument 

Alle Querverweise im Text sind wie folgt blau markiert: [Verweis]. Jeder Ausdruck, der in diesem Dokument kursiv und unterstri-
chen dargestellt wird, ist am Display Ihres Bediengerätes oder als Beschriftung Ihres s::can Produktes zu finden. 

Trotz sorgfältiger Ausarbeitung kann dieses Handbuch Fehler oder Unvollständigkeiten enthalten. Es wird keinerlei Haftung für 
Fehler oder Datenverlust hieraus übernommen. 

Das Originalhandbuch wird von s::can in englischer (Teil 1 dieses Dokuments) und deutscher (Teil 2 dieses Dokuments) Spra-
che aufgelegt. Dieses Originalhandbuch ist als Grundlage heranzuziehen, falls Unstimmigkeiten bei, in andere Sprachen über-
setzten, Versionen auftreten. 

2.3 Urheberrecht (Copyright) und Gebrauchsnamen 

Dieses Bedienhandbuch und alle darin enthaltenen Informationen und Abbildungen sind urheberrechtlich geschützt. Alle Rechte 
(Veröffentlichung, Wiedergabe, Nachdruck, Übersetzung, Speicherung) liegen bei s::can Messtechnik GmbH. Jede Wiedergabe 
oder Verwertung außerhalb der durch das Urheberrechtsgesetz erlaubten Grenzen ist ohne vorherige schriftliche Zustimmung 
von s::can Messtechnik GmbH unzulässig. 

Die Wiedergabe von Gebrauchsnamen, Handelsnamen, Warenbezeichnungen und dgl. in diesem Heft berechtigt nicht zu der 
Annahme, dass solche Namen ohne weiteres von jedermann benutzt werden dürfen; oft handelt es sich um gesetzlich ge-
schützte eingetragene Warenzeichen, auch wenn sie nicht als solche gekennzeichnet sind. 

2.4 Gültigkeit dieses Dokuments 

Dieses Bedienhandbuch bezieht sich auf folgende s::can Produkte zum Zeitpunkt der Veröffentlichung (siehe Versionsdatum 
dieses Dokumentes rechts/links oben): 

Bezeichnung Artikelnummer lt. s::can Preisliste 

pH::lyser II eco E – 514 – 2 (siehe Kapitel [ 4.6]) 
pH::lyser II pro E – 514 – 3 (siehe Kapitel [ 4.6]) 
redo::lyser II eco E – 513 – 2 (siehe Kapitel [ 4.6]) 
redo::lyser II pro E – 513 – 3 (siehe Kapitel [ 4.6]) 
pH und Referenz Elektrode E – 514 – 2 – pH  
Redox und Referenz Elektrode E – 513 – 2 – ORP  
pH Standardlösung 4,01 E – 514 – 4.01  
pH Standardlösung 6,86 E – 514 – 6.86  
pH Standardlösung 9,18 E – 514 – 9.18  
Redox Standardlösung 456 mV E – 513 – 456 
Werkzeug zum einfachen Elektrodentausch E – 532 – tool  
Druckanschluss Set B – 41 
10 m Verlängerungskabel C – 210 – sensor 
20 m Verlängerungskabel C – 220 – sensor 
Halterung pH::lyser / redo::lyser F – 12 – sensor 
Durchfluss Vorrichtung pH::lyser / redo::lyser Reinwasser F – 44 – three 
Durchfluss Vorrichtung pH::lyser / redo::lyser Abwasser F – 47 – ise  
System Panel Basis pro für Sensor und Bediengerät F – 50 – 1 – pro 
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Bezeichnung Artikelnummer lt. s::can Preisliste 

System Panel pro pH::lyser / redo::lyser F – 50 – x – pro (x = 2, 3, 4) 
System Panel Basis eco für Sensor und Bediengerät F – 50 – 1 – eco 
System Panel eco pH::lyser / redo::lyser F – 50 – x – eco (x = 2, 3, 4) 

Angaben aus s::can Handbüchern und technischen Dokumentationen früheren Erscheinungsdatums werden durch dieses 
Handbuch ersetzt. 

2.5 Konformitätserklärung 

Der s::can pH::lyser / redo::lyser ist entwickelt, getestet und produziert auf elektromagnetische Verträglichkeit (EMV) und ent-
sprechend der anzuwendenden Europäischen Standards, wie in der Konformitätserklärung beschrieben. 

Die Konformitätserklärung kann bei s::can oder dem lokalen s::can Vertriebspartner angefordert werden. 

2.6 Produktpflege, Sonstiges 

Der Hersteller behält sich das Recht vor, technische Entwicklungen und Änderungen im Rahmen der kontinuierlichen Produkt-
pflege auch ohne vorherige Bekanntgabe durchzuführen. 

 

 

 

3 Sicherheits- und Gefahrenhinweise 

3.1 Allgemeine Hinweise 

Montage, elektrischer Anschluss, Inbetriebnahme, Bedienung und Wartung des pH::lyser / redo::lyser sowie des gesamten 
s::can Messsystems dürfen nur durch ausgebildetes Fachpersonal erfolgen. Dieses Fachpersonal muss vom Anlagenbetreiber 
bzw. s::can für die genannten Tätigkeiten ausgebildet und autorisiert sein. Das Fachpersonal muss dieses Handbuch gelesen 
und verstanden haben und die Anweisungen des Handbuches befolgen. 

Jede Art der Manipulation am Gerät ist verboten (ausgenommen die in diesem Dokument beschriebenen Tätigkeiten wie z.B. 
Anschluss des Sensors an das s::can Bediengerät, Austausch der Elektroden). 

3.2 Spezielle Gefahrenhinweise 

Auf Grund der häufigen Anwendung des s::can Messsytems im industriellen und kommunalen Abwasserbereich ist bei Montage 
und Demontage des Systems zu beachten, dass Geräteteile mit gefährlichen Chemikalien oder Krankheitskeimen belastet sein 
können. Es sind entsprechende Vorsichtsmaßnahmen zu treffen, um gesundheitliche Gefährdungen beim Arbeiten mit der 
Messtechnik auszuschließen. 

3.3 Unsachgemäße Verwendung / Garantie 

Alle s::can pH::lyser / redo::lyser verlassen unsere Produktion in sicherheitstechnisch einwandfreiem Zustand. Unsachgemäße 
oder nicht vorgesehene Verwendung des Sensors kann Gefahren verursachen! 

Der Hersteller ist nicht verantwortlich für Schäden durch unsachgemäße oder unbefugte Verwendung. Umbauten und Änderun-
gen am Gerät dürfen nicht durchgeführt werden; andernfalls erlöschen sämtliche Zertifizierungen, Garantien und Gewährleis-
tungen. 

Details zu Garantie und Gewährleistung entnehmen Sie bitte unseren allgemeinen Geschäftsbedingungen (AGB). 

3.4 Pflichten des Betreibers 

Der Betreiber muss sich die örtliche Betriebserlaubnis einholen und die damit verbundenen Auflagen beachten. Zusätzlich muss 
es die örtlichen gesetzlichen Bestimmungen einhalten (z.B. Sicherheit des Personals und der Arbeitsmittel, Produkt- bzw. Mate-
rialentsorgung und Reinigung, Umweltschutzauflagen). 

Vor dem Betrieb des Messgerätes ist vom Betreiber sicherzustellen, dass bei der Montage und Inbetriebnahme, sofern diese 
vom Betreiber selbst durchgeführt werden, die örtlichen Vorschriften (z.B. für den Elektroanschluss) beachtet werden. 
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4 Technische Beschreibung 

4.1 Bestimmungsgemäße Verwendung 

Der pH::lyser ist ein ionen-selektives Messgerät welches zur kontinuierlichen Messung der logarithmischen Konzentration von 
gelösten Wasserstoffionen (H+) dient. Für die automatische Korrektur der Konzentration wird zudem die Mediumstemperatur 
erfasst. 

Der redo::lyser misst das Reduktionspotential einer wässrigen Lösungen. Zusätzlich wird die Temperatur des Mediums als 
weiterer Parameter geliefert. 

Zum ordnungsgemäßen Betrieb ist der pH::lyser / redo::lyser entweder an einen s::can con::stat (Artikel Nr. D-314-x) oder einen 
s::can con::lyte (Artikel Nr. D-318-x oder D-319-x) anzuschließen. 

In allen Applikationsfällen sind die in den jeweiligen s::can Handbüchern unter Kapitel Technische Daten angeführten, zulässi-
gen maximalen Grenzwerte unbedingt zu beachten. Sämtliche von diesen Grenzwerten abweichenden Einsatzfälle, die nicht 
von s::can Messtechnik GmbH in schriftlicher Form freigegeben sind, entfallen aus der Haftung des Herstellers. 

Das Gerät ist ausschließlich zum oben angeführten Zweck bestimmt. Eine andere, darüber hinausgehende Benutzung oder ein 
Umbau des Gerätes ohne schriftliche Absprache mit s::can gilt als nicht bestimmungsgemäß. Für hieraus resultierende Schä-
den haftet s::can nicht. Das Risiko trägt allein der Betreiber. 

4.2 Funktionsprinzip pH::lyser 

Das angewandte Prinzip entspricht einer potentiometrischen Messung. Zur quantitativen Messung der 
logarithmischen Aktivität der H+ Ionen in einer wässrigen Lösung wird die Potentialdifferenz zwischen 
einer Referenzelektrode und der Messelektrode ermittelt. Der schematische Aufbau einer potentiometri-
schen Messung ist rechts abgebildet. 

Das gemessene Potential entspricht der Summe aller Potentialdifferenzen, die an den Phasengrenzen 
flüssig-flüssig bzw. flüssig-fest ausgebildet werden. Idealerweise sind alle Potentialdifferenzen mit Aus-
nahme jener zwischen der Messlösung und dem inneren Elektrolyten der Messelektrode konstant. Diese 
Potentialdifferenz U entspricht der Aktivität (Konzentration c) der H+ Ionen und kann mittels der 
Nernst’schen Gleichung beschrieben werden: 

U = U0 + S * log (c)   S  ........... temperaturabhängige Steilheit der Elektrode 
U0  ........... konstante Spannung 

pH = (U0 – U) / S 

Eine typische Beziehung zwischen pH-Wert und Potentialdifferenz ist im Diagramm rechts dargestellt.  

Folgende Faktoren sind für eine genaue pH Messung zu beachten und werden vom pH::lyser automa-
tisch berücksichtigt: 

• Temperaturabhängigkeit der Steilheit. 
• Der Isothermenschnittpunkt ist jener Punkt, an welchem die Potentialdifferenz für einen gegebenen 

pH-Wert unabhängig von der Temperatur ist. 
• Die Steilheit zeigt eine nicht-lineare Abhängigkeit vom pH Bereich. Man spricht vom so genannten Basen- bzw. Säurefehler. 
• Die oben genannten Gleichungen müssen um die Möglichkeit der Kalibration erweitert werden. 
• Als Selbstdiagnose-Funktion werden außerdem die Temperatur, das Rohspannungssignal sowie die Qualitätszahl zur 

Beschreibung der Stabilität des Signals angegeben. 
• Überwachung der Impedanz der pH- und Referenzelektrode zur erweiterten Selbstdiagnose, z.B. zur Vorhersage der restli-

chen Lebensdauer (nur bei pro-Variante). 

4.3 Funktionsprinzip redo::lyser 

Das Oxidations – Reduktions – Potential (ORP), auch Redoxpotential genannt, ist ein Maß für die Tendenz des Messmediums 
Elektronen aufzunehmen oder abzugeben. Das ORP wird in mV gemessen, wobei der Messwert nicht Temperatur kompensiert 
ist. Bei positivem ORP Wert hat das Messmedium die Tendenz zur Aufnahme von Elektronen (z.B. in chloriertem Wasser) und 
oxidiert in ihm gelöste Substanzen. Bei negativem ORP Wert besteht die Tendenz zur Abgabe von Elektronen (z.B. Schwefel-
wasserstoff) und daher werden gelöste Substanzen reduziert.  

Der Aufbau des redo::lyser ist mit jenem des pH::lyser vergleichbar, anstelle der pH Elektrode befindet sich jedoch ein Platinstift 
(Platinelektrode). Bei Eintauchen des Sensors in das Messmedium werden so viele Elektroden von ihm aufgenommen oder 
abgegeben, bis sich ein Potential gebildet hat, welches dem des Messmediums entspricht. Als Referenzelektode wird die glei-
che wie für die pH Messung verwendet. 
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4.4 Funktionsprinzip Referenzelektrode 

Die Referenzelektrode soll ein langzeitstabiles Potential liefern, das unabhängig von Temperatur und Messmedium ist. Die 
typische Ag/AgCl-Referenzelektrode besitzt einen KCl-Innenelektrolyten („single junction“ Elektrode). Der Kontakt zwischen der 
Elektrode und dem Messmedium wird über ein poröses Diaphragma hergestellt.  

Beim pH::lyser / redo::lyser werden s.g. „double junction“ Elektroden (Festkörperelektroden) verwendet. Dabei befindet sich die 
eigentliche Referenzelektrode, in einer ebenfalls mit einem Elektrolyten gefüllten äußeren Hülse, welche in Kontakt mit der 
Messlösung steht. Da der Innenelektrolyt sein Potential nicht ändert, bleibt dieses konstant. Die Potentialdifferenz über die Re-
ferenzschicht ist minimiert und konstant, da ein gleichmäßiger Austausch von Ionen gewährleistet wird. 

Bei der verwendeten Festkörperelektrode wird kein poröses Diaphragma verwendet, was Langzeitstabilität und Wartungsfreiheit 
garantiert und Probleme wie Ausbluten des Elektrolyten und Verunreinigung ausschließt.  

4.5 Gerätekennzeichnung 

Die Gerätebezeichnung (Artikelnummer bzw. Typ) und die Seriennummer (8-stellig) sind am Ende des Sensorkabels ange-
bracht. 

4.6 Gerätevarianten 

Der pH::lyser / redo::lyser ist in folgenden Gerätevarianten erhältlich: 

 

4.7 Geräteteile Übersicht 

 

1 Sensorgehäuse 
 
2 Sensorkabel 
 
3 Elektrodenschutzkorb mit Anschluss für automatische Reinigung 
 
4 pH- oder ORP-Elektrode mit integrierter Referenzelektrode 
 
5 Temperatursensor 

 

Fig.  4-1: pH::lyser / redo::lyser Geräteteile 
 

4.8 Geräteabmessungen 

 

 

 

 

 

 

 

Fig.  4-2:  Abmessungen pH::lyser / redo::lyser (Maße in mm) 
 

 

  pH ORP Temp Selbstdiagnosefunktion 

E-514-2 pH::lyser II eco X  X  
E-514-3 pH::lyser II pro X  X X 
E-513-2 redo::lyser II eco  X X  
E-513-3 redo::lyser II pro  X X X 

1

2

3

4

5

1

2

3

4

5
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5 Lagerung und Transport 
Die in den Technischen Daten [ 11] angeführten maximal zulässigen Grenzwerte hinsichtlich Temperatur sind einzuhalten. Das 
Gerät sollte keinen starken Stößen, Schlägen, Erschütterungen oder Vibrationen ausgesetzt werden. Das Gerät ist vor korrosi-
ven oder organischen Lösungsmitteldämpfen, radioaktiver Strahlung sowie starken elektromagnetischen Strahlungen geschützt 
aufzubewahren. 

Die Elektrode soll immer mit der mitgelieferten Schutzkappe gelagert werden. Diese ist mit KCl (ca. 2 molar) oder 
Trinkwasser (kein destilliertes Wasser verwenden!) zu befüllen. Ein Austrocknen der Elektrode reduziert die Mess-
qualität und Lebensdauer der Elektrode deutlich. Eine längerer Lagerung der Elektrode im Trockenen (> 48 Stunden) 
führt zur Funktionsunfähigkeit die Elektrode. 

Der Transport sollte nach Möglichkeit in der Originalverpackung erfolgen. 

5.1 Eingangskontrolle 

Bitte kontrollieren Sie die empfangene Lieferung anhand des Lieferscheines unmittelbar nach Erhalt auf Vollständigkeit und 
augenscheinliche Unversehrtheit. Eventuell festgestellte Transportschäden bitten wir unverzüglich dem anliefernden Transport-
unternehmen und s::can zu melden. 

Folgende Teile sind in Ihrer Lieferung enthalten: - s::can pH::lyser (Artikel Nr. E-514-2 oder E-514-3) 
   s::can redo::lyser (Artikel Nr. E-513-2 oder E-513-3) 
- Set für Spülanschluss (Artikel Nr. B-41) 
- Werkzeug zum einfachen Elektrodentausch (E-532-tool) 
- s::can Handbuch 

Folgende Teile sind optional enthalten: - Ersatzelektrode pH und Referenz (Artikel Nr. E-514-2-pH) 
  Ersatzelektrode redox und Referenz (Artikel Nr. E-513-2-ORP) 
- pH Standardlösung zur Kalibration (Artikel Nr. E-514-x.xx) 
  Redox Standardlösung zur Kalibration (Artikel Nr. E-513-456) 
- Verlängerungskabel (Artikel Nr. C-210-sensor oder C-220-sensor) 
- Sensorhalterung (Artikel Nr. F-12-sensor) 
- Durchfluss Vorrichtung Reinwasser (Artikel Nr. F-44-three) 
- Durchfluss Vorrichtung Abwasser (Artikel Nr. F-47) 

Bei Unvollständigkeit kontaktieren Sie bitte umgehend Ihren s::can Vertriebpartner! 

5.2 Rücksendungen 

Die Rücksendung des s::can Messsystems oder Teilen davon sollte in der Originalverpackung erfolgen. Vorab ist immer mit 
Ihrem s::can Vertriebspartner oder s::can direkt (sales@s-can.at) Kontakt aufzunehmen.  

Im Servicefalle ist, zur Vergabe einer RMA Nummer, ebenfalls mit Ihrem s::can Vertriebspartner oder s::can direkt (service@s-
can.at) Kontakt aufzunehmen. Rücksendungen zur Reparatur ohne ausgefülltes RMA Formular können nicht angenommen 
werden.  

Der Kunde hat immer die Kosten der Rücksendung zu übernehmen. 

 

 

 

6 Installation und Montage 

6.1 Werkzeug- und Materialliste 

Zur Montage und elektrischen Installation des pH::lyser / redo::lyser benötigen Sie folgendes Werkzeug bzw. Material: 

• Schraubendreher Kreuz u. Schlitz (zum Öffnen des Bediengerätes u. Anschluss der analogen / digitalen Signalübertragung) 
• Druckluftschlauch (ID 8 bis 9 mm) -  bei Verwendung der automatischen Sensorreinigung 
• Sondenhalterung für pH::lyser / redo::lyser 
• Verlängerungsrohr für Sondenhalterung und 2,5 mm Bohrer 
• Befestigungsadapter für Verlängerungsrohr (Artikel Nr. F – 15) 
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6.2 Auswahl der Einbaustelle 

Da der korrekte Einbau von Messgeräten für deren zufrieden stellende Funktion eine wichtige Voraussetzung ist, stellt Ihnen 
s::can eine Checkliste für die Installation zur Verfügung. Damit soll sichergestellt werden, dass im Rahmen der Installation alle 
denkbaren Fehlerquellen soweit als möglich ausgeschlossen werden und das s::can Messsystem ordnungsgemäß seinen Be-
trieb aufnehmen kann. 

Einbaustelle: 

• Günstige Strömungsverhältnisse (keine Turbulenzen, zulässige Fließgeschwindigkeit, etc.) 
• Unverfälschtes Messmedium, kein Stoffeintrag (durch Nährstoffdosierung oder Flockungsmittel) 
• Repräsentative Zusammensetzung des Mediums (Prozess, Durchmischung etc.) 
• Messmedium im Gleichgewichtszustand, kein Ausgasen, kein Ausfällen etc. 
• Keine externen Störungseinflüsse (d.h. keine elektrische und elektromagnetische Störungen durch Kriechströme, 

Erdschlüsse von Pumpen, Elektromotoren, Starkstromleitungen, etc.) 
• Gute Zugänglichkeit (Montage, Probenahme, Kontrolle, Demontage) 
• Ausreichendes Raumangebot (pH::lyser / redo::lyser, Einbauarmatur, Bediengerät, etc.) 
• Grenzwerte werden eingehalten (siehe Technische Daten [  11]) 

Infrastruktur (Energie, Daten und Druckluft): 

• Öl- und partikelfreie Druckluftversorgung 
• Stromversorgung für Bediengerät (Betriebssicherheit, Spannung, Leistung) 
• Witterungs- und Spritzwasserschutz soweit als möglich 
• Distanzen (Sonde – Bediengerät – Druckluftanschluss – Energieversorgung) 
• Günstiger Leitungsverlauf (knickfrei, Arbeitssicherheit, Beschädigung etc.) 

6.3 Spezielle Einbauhinweise für pH::lyser / redo::lyser 

• Schutzkappe von Elektrode vorsichtig entfernen und aufbewahren. 

6.3.1 Einbau des pH::lyser / redo::lyser mit Sondenhalterung 

• Sicherungsbügel (2) aus Sondenhalterung 
(1) entfernen. 

• Verlängerungsrohr AD 50mm (3) – dieses 
ist vom Kunden bereitzustellen – in 
Sondenhalterung schieben. 

• 2 Löcher in das korrekt positionierte Verlän-
gerungsrohr bohren. Als Führungshilfe 
werden die vorhandenen Löcher für den Si-
cherungsbügel in der Sondenhalterung 
verwendet (siehe roter Pfeil in Abb. rechts). 

• Sicherungsbügel auf beiden Seiten einras-
ten. Dadurch wird Sondenhalterung fix mit 
dem Verlängerungsrohr verbunden. 

• Das Sensorkabel u. den Druckluftschlauch 
für die automatische Sondenreinigung 
mittig durch die Sondenhalterung führen. 

• pH::lyser / redo::lyser bis zum Anschlag in die Sondenhalterung stecken (siehe Abbildung oberhalb). 
• Die Schraube an der Sondenhalterung mit einem Schraubenzieher anziehen, sodass der Sensor gut fixiert ist. 

6.3.2 Einbau des pH::lyser / redo::lyser in Durchflussvorrichtung Reinwasser 

• Schutzkorb (1) vom pH::lyser / redo::lyser 
abschrauben und aufbewahren. 

• Innenteil (3) durch lösen der grauen Über-
wurfmutter (2) aus Durchflussvorrichtung 
(4) herausnehmen. 

• pH::lyser / redo::lyser in den Innenteil der 
Durchflussarmatur einschrauben.  

• Nicht benutzte Bohrungen für weitere Sen-
soren sind durch die mitgelieferten Blind-
stopfen (5) abzudichten. 
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ür verschiedene s::can Sonden und Sensoren unterschiedliche max. zulässige Drücke für die automa-

-

 

Fig.  6-1: Prinzipskizze Anschluss automatische Reinigung 

6.5 Anschluss an das Bediengerät 

Der pH::lyser / redo::lyser wird mit Stecker ausgeliefert. Dieser k
werden. 

ker und Buchse trocken und sauber sind. Andernfalls besteht die Ge-

ndung eines Bediengerätes älterer Bauart kann der pH::lyser / redo::lyser entweder über ein Adapterkabel (s::can 
 

 

• Innenteil wieder in Durchflussvorrichtung stecken und so positionieren, dass Entwässerungsschraube (6) auf Seite des 
Ablaufes zu liegen kommt. Anschließend graue Überwurfmutter (2) festziehen. 

6.4 Anschluss der automatischen Reinigung 

Das mitgelieferte Druckanschluss-Set enthält notwendige Komponenten für den Anschluss der Sondenreinigung an den 
Schutzkorb des pH::lyser / redo::lyser einerseits und an das Reinigungsventil des s::can Bediengerätes andererseits. Der An-
schluss erfolgt wie nachfolgend beschrieben (siehe auch Bilder unterhalb): 

• Überwurfmutter (1) und konisches Zwisch-
enstück (2) über den Spülschlauch stecken. 

• Anschlussfitting (3) mit O-Ring in Gewinde-
bohrung am unteren Ende des Schutzkor-
bes drehen. 

• Schutzkorb so verdrehen, dass Öffnung 
des Anschlussfittings auf Elektrode 
gerichtet ist. 

• Spülschlauch über Anschlussfitting schieben (falls erforderlich Spülschlauch mit heißem Wasser erwärmen).  
• Überwurfmutter von Hand festziehen. 
• Druckschlauch (kundenseitig, ID 8mm bis 9mm, UV- / ozonbeständig) zwischen dem Übergangsfitting des Druckanschluss-

Set und dem Reinigungsventil mit handelsüblichen Schlauchklemmen befestigen. 
• Die Verbindung der Druckluftversorgung mit dem Reinigungsventil erfolgt ebenfalls über einen Druckluftschlauch mittels DIN 

7,2 Druckluftkupplung. 

Das Reinigungsventil sollte nie direkt an die Druckluftkupplung des Kompressors angeschlossen werden. Die Gesamtlängen 
der Schläuche ist so kurz wie möglich zu halten, um unnötige Druckverluste zu vermeiden. Alternativ zur Druckluft kann im 
Ausnahmefall auch Trinkwasser zum Betrieb der hydraulisch-pneumatischen Reinigungsvorrichtung herangezogen werden – 
wenden Sie sich diesbezüglich bitte an Ihren s::can Vertriebspartner. 

Alle Fremdkörper in der Druckluftversorgung können die Funktion der hydraulisch-pneumatischen Reinigung herabsetzen. Falls 
bezüglich der Reinheit der verwendeten Druckluft Zweifel bestehen, empfehlen wir entsprechend geeignete Filter (Partikel, Öl 
etc.) dem Reinigungsventil vorzuschalten. 

In Regionen mit extrem niedrigen Außentemperaturen empfiehlt s::can eine frostfreie Verlegung des Druckluftschlau-
ches, um ein Gefrieren allfällig vorhandenen Kondenswassers im Druckluftschlauch zu vermeiden. 

Bitte beachten Sie, dass f
tische Reinigung spezi-
fiziert sein können. 
Deshalb ist bei Verwen
dung einer zentralen 
Druckluftversorgung im 
Bedarfsfall die kleinste 
Druckangabe maßgeb-
lich oder es sind ent-
sprechende Druckredu-
zierungen zu verwen-
den um die Instrumente
mit dem korrekten 
Druck versorgen zu 
können. 
 

ann in die kompatible Buchse des Bediengerätes gesteckt 

Vor dem Anstecken ist sicherzustellen, dass Sondenstec
fahr von Kommunikationsfehlern und / oder Geräteschäden. 

Bei Verwe
Artikelnummer C-40) angeschlossen oder direkt im Anschlussraumes der Bediengerätes verdrahtet werden. Die Belegung des
Sensorkabels kann den Technischen Spezifikationen in Kapitel [  11] entnommen werden (siehe Abbildung [Fig.  11-1]).  
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H::lyser 
redo::lyser (siehe Kapitel [  6]) in folgender Reihenfolge. 

tromversorgung (siehe s::can Handbuch con::stat bzw. con::lyte) und warten 

redo::lyser wenn die Wasserqualität stabil ist (siehe Kapitel [  8] sowie s::can 

des pH::lyser. 

hen Messparameter 
es redo::lyser. Bitte beachten Sie, 
ass Parameter Index 0 und Index 1 
erbei ident sind. 

nzah ngezeigte ezimalstellen eine mete  Eins ungen der digitalen 
en. 

.2 Sondenbetrieb mit Bediengerät con::lyte (ab Version V4.15) 

Für den Betrieb des con::lyte mit einer oder mehreren Sonden ist es notwendig, dass jeder Sonde eine eigene Adresse zuge-
se wird auf der jeweiligen 
n werden. Die erforderlichen 

 s::can Messsystems. 

 muss im Haupt-

 n
 d

 i
 x

 n
 d

 i
 x

 

7 Inbetriebnahme 
Die Inbetriebnahme des s::can Messsystems erfolgt nach Fertigstellung und Prüfung der Montage und Installation des p
/ 

• Anschluss des s::can Bediengerätes an die S
bis die Betriebssoftware hochgefahren ist. 

• Sondeninitialisierung und Parametrierung des pH::lyser / redo::lyser (siehe Kapitel [  7.2] für con::lyte, siehe Kapitel [  7.3] für 
con::stat bzw. con::nect. Weitere Informationen sind in den s::can Handbüchern con::lyte bzw. ana::lyte enthalten). 

• Parametrierung der Druckluftreinigung (siehe s::can Handbuch con::lyte oder ana::lyte und Kapitel [  11] hinsichtlich 
Reinigungsdauer und Reinigungsintervall). 
Kontrolle der Funktionsfähigkeit des Reinigu• ngssystems. 

• Konfiguration der digitalen und analogen Ausgänge des Bediengerätes falls erforderlich. 
• Beurteilung der Messwerte auf Plausibilität nach ausreichender Einlaufzeit (mind. 15 Minuten). 
• Falls erforderlich Kalibration des pH::lyser / 

Handbuch con::lyte oder ana::lyte). 

7.1 Messparameter pH::lyser / redo::lyser 

Die Tabelle rechts gibt einen Über-
blick der möglichen Messparameter 

 

Die Tabelle rechts gibt einen Über-
blick der möglic
d
d
hi

 

s::can empfiehl nach Änderung der A
und analogen Ausgänge zu kontrollier

l der a n D s Para rs die tell

7

7.2.1 Sondensuche und Sondeninitialisierung 

wiesen wird. Dies erfolgt softwareunterstützt wie unterhalb beschrieben. Die entsprechende Adres
Sonde gespeichert. Für die s::can Sonden bzw. Sensoren können Adressen von 1 bis 10 vergebe
Vorgänge erfolgen in Abhängigkeit der Konfiguration Ihres

Während des Installationsvorganges darf der con::lyte nicht abgeschaltet werden. Falls während des Installationsvor-
ganges der con::lyte z.B. auf Grund eines Stromausfalles neu startet, muss der gesamte Vorgang zur Sensorinitiali-
sierung wiederholt werden. 

• Nachdem der con::lyte mit der erforderlichen Betriebsspannung versorgt wird,
menü der Eintrag Einstellungen / Parameterkonfig / Install Sonden ausgewählt werden. 

• Schließen Sie nun den pH::lyser / redo::lyser an den con::lyte an (siehe Kapitel [   6.5]). 
• Ein Tastendruck auf Enter startet die automatische Suche nach der angeschlossenen Sonde. 

ezeigt. 

Wird diese gefunden, wird ihr die Adresse 1 zugewiesen. Dieser Vorgang kann einige Sekunden 
dauern (siehe Abbildungen rechts). 
Der erfolgreiche Abschluss der Initialisierung wird in einer eigenen Benutzermeldung ang• 
Nun kann die Sondeninitialisierung mit einem Tastendruck auf Esc beendet werden. 

Eine Benutzermeldung wird auch angezeigt, wenn kein Sensor gefunden wird. In diesem Fall prüfen 
Sie bitte folgende Punkte bevor Sie den Vorgang zur Sensorinitialisierung wiederholen: 

• Ist nur eine Sonde an den con::lyte angeschlossen? 
• Ist diese Sonde ordnungsgemäß angeschlossen (siehe entsprechendes s::can Handbuch)? 
 

Parameter Parameterindex Name Einheit Dezimalstellen (Default) 

pH 0 pH  2 
pH-mV 1 pH-mV mV 1 
Temperatur 2 Temp. °C 1 

Parameter Parameterindex Name Einheit Dezimalstellen (Default) 

ORP 0 ORP mV 0 
ORP-mV 1 ORP-mV mV 0 
Temperatur 2 Temp. °C 1 

Install Sonde 1
Alle Sonde
Sonde 1 ab
Weiter mi

n
st
t E

Abbrechen mit ESC

 ausser
ecken.
NTER

Install Sonde 1
Suche nach Sonde

Install Sonde 1
Sondensuche beendet
ise::lyser gefunden
Weiter mit ENTER
Abbrechen mit ESC

Install Sonde 1
Alle Sonde
Sonde 1 ab
Weiter mi

n
st
t E

Abbrechen mit ESC

 ausser
ecken.
NTER

Install Sonde 1
Suche nach Sonde

Install Sonde 1
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ise::lyser gefunden
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ach erfolgreich durchgeführter Sondeninitialisierung werden die Messparameter des pH::lyser / redo::lyser automatisch am 
en die Messparameter über den Menüeintrag Einstellungen / Parameterkonfig / 

7.2.2 Parametrierung 

N
Display des con::lyte angezeigt. Bei Bedarf könn
Parameter n individuell konfiguriert werden. 

Der Name der Sonde oder des Sensors der als Quelle des Parameters dient wird in der obersten 
Zeile angezeigt (z.B. ise::lyser). Sind mehrere Sonden oder Sensoren installiert, kann hier das ge-
wünschte Messgerät von dem ein Parameter angezeigt werden soll, ausgewählt werden. Darunter 
wird - als zusätzliche Information - die der ausgewählten Sonde zugewiesene Adresse angezeigt. 
Index gibt die Reihenfolge des Parameters auf der zugewiesenen Sonde an. Die Einheit für den ge
wählten Parameter wird in der Zeile darunter angezeigt (siehe Kapitel [   7.1]). 

7.3 Sondenbetrieb mit der Bediensoftware ana::lyte / ana::pro (ab 

Der 
-

Version V5.9) 

7.3.1 Sondensuche / Parameterierung 

Beim alleinigen Betrieb eines pH::lyser / redo::lyser kann die 
Globale Kalibration SENSOR00V150.glb verwen

Mit der Bediensoftware ana::xxx können die Parameter d

det werden.  

es 

n 
pH::lyser / redo::lyser ausgewählt und parametrisiert werden. 
Dies erfolgt in ana::lyte advanced mode bzw. ana::pro über de
Menüeintrag Parameter / Settings. Falls der entsprechende P
rameter nicht im Parameter Settings Fenster angezeigt wird ka
er wie folgt gewählt werden: Nach einem Doppelklick auf den 
Parameter, an dessen Stelle der entsprechende Parameter an-
gezeigt werden soll vergrößert sich das Fenster. Im oberen Aus-
wahlfeld ist 

a-
nn 

Non-spectral parameter und als Device der Eintrag 
ammo/chlori/ise::lyser auszuwählen. Unter COM-Port ist die 
entsprechende Schnittstelle, an der der pH::lyser / redo::lyser 
angeschlossen ist, auszuwählen (COM 4 im Falle eines con::stat
D-314-x mit Steckverbindung) und unterhalb von 

 
Address ist die

redo::lyser einzutragen (Werkseinstellung = 10).  

Bei Betätigung der Schaltfläche 

 im RS 485 Netzwerk zugewiesene Adresse des pH::lyser / 

Search… wird von der Software a
grauen Feld unten eine entsprechende Benutzermeldung angezeigt (Model und Seriennummer, Version, Elektrode und Mess
bereich). 

m
-

 eingestellten COM-Port nach der Sonde gesucht und im 

Falls ein anderes COM Port und / oder eine falsche Sensoradresse angegeben werden, kann die Search… Funktion trotzdem
die Sonde finden sofern keine andere Sonde an das Bediengerät angesteckt ist. 

Über den 

 

Parameterindex wird festgelegt, welcher Messparameter des pH::lyser / redo::lyser übertragen wird (Zuordnung der 
Parameter siehe Tabelle in Kapitel [  7.1]). Neben der Anzeige Digits of precision kann die Anzahl der Dezimalstellen eingestellt 
werden, mit der die Messergebnisse angezeigt werden. 

Die Schaltfläche Calibrate… ermöglicht Zugriff auf ein Benutzerfenster in dem die vom pH::lyser / redo::lyser gemessenen Pa-
rameter lokal kalibriert werden können (siehe Kapitel [  8] für nähere Details zur Kalibration). Über die Schaltfläche Config… 
können grundlegende Einstellungen auf dem pH::lyser / redo::lyser durchgeführt werden. Da dies die Funktion des Messgerätes 

 Kalibration 
er pH::lyser / redo::lyser ist ab Werk vorkalibriert und somit sofort einsatzbereit. s::can empfiehlt zur Erzielung optimaler Mess-

 / redo::lyser zu Beginn der Messung in der vorgesehenen Applikation zu prüfen. Eine 
eiheit sollte dann in regelmäßigem Abstand erfolgen (siehe Kapitel [  9.1]). 

en, die 

sor immer zuerst kalibriert werden. 

beeinflusst, sollten derartige Änderungen nur nach Absprache mit s::can bzw. Ihrem s::can Vertriebspartner erfolgen (siehe 
Kapitel [  12.2]). 

 

 

 

8
D
ergebnisse die Kalibration des pH::lyser
Überprüfung der Gültigkeit und Fehlerfr

8.1 Allgemeine Hinweise zur Durchführung der Kalibration 

• Der pH::lyser / redo::lyser enthält, abhängig vom Gerätetyp (siehe Kapitel [ 4.6 4.6]), verschiedene Messsensor
individuell zu kalibrieren sind. 

• Aufgrund der gegenseitigen Abhängigkeit der Messparameter muss der Temperatursen
• Für alle Messparameter kann eine Einpunkt Kalibration (OFFSET) durchgeführt werden. Dabei wird immer Sample 1 

verwendet. 

Parameter 1
Sonde:  ise::lyser
Adresse:        1
Index  :        1
Einheit:       mV

Parameter 1
Sonde:  ise::lyser
Adresse:        1
Index  :        1
Einheit:       mV
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• Für alle Messparameter, mit Ausnahme des ORP Sensors, kann auch eine 2-Punkt Kalibration (LINEAR) durchgeführt
werden. Dab

 
ei werden Sample 1 und Sample 2 verwendet. 

ell 
rden pro Parameter auf dem pH::lyser / redo::lyser 

ndelt es 
signale (mV Werte) der Sensoren. Daher können dies auch negative Zahlenwerte sein. 

r 

Messstelle entsprechen. 
 

alle von Labormessungen größer als 0,95) sein.  
r-

wird erst durch Auswahl der Menüeintrages Kalibriere!

• Die beiden Samples, d.h. die zwei Messwerte und die zwei dazugehörigen Vergleichswerte (Laborwerte) sowie die aktu
verwendeten Kalibrationskoeffizienten (Offset und Slope) we
abgespeichert. 

• Bei den im Kalibrationsablauf angezeigten und auf dem Sensor abgespeicherten Messwerten für pH und ORP ha
sich um die Roh

• Vor Durchführung einer Kalibration prüfen, ob die Schutzkappe von der Elektrode entfernt ist und den pH::lyser / redo::lyse
falls erforderlich gründlich reinigen (siehe Kapitel [  9.2]. 

• Zur Kalibration muss immer der gesamte Messkopf in das Kalibrationsmedium getaucht werden, auch wenn nur ein einzel-
ner Sensor kalibriert wird. 

• Die Strömungs- und Temperaturverhältnisse während der Kalibration sollen möglichst konstant sein und die Temperatur 
wenn möglich jener an der 

• Vor Durchführung eine Sample-Messung muss der pH::lyser / redo::lyser ausreichend an das Kalibriermedium angepasst
und die angezeigte Qualitätszahl größer als 0,9 (im F

• Ein bereits bestehender (abgespeicherter) Messwert (Sample) wird mit jeder neuen Auslösung einer Sample-Messung übe
schrieben. 

• Die Vergleichswerte (Laborwerte) können auch zu einem späteren Zeitpunkt eingetragen werden. 
• Die Kalibration  durchgeführt. 

h Austausch einer 
lle einer ungeeigneten lokalen Kalibra-

ibration 

n in-situ mit einem geeichten Vergleichsthermometer. Der Temperatursensor kann 
 Luft kalibriert werden. 

am Besten mit s::can Standard Lösungen (siehe Kapitel [ 0]). 

rt und macht einen Vorschlag für den 
hsergebnissen überschrieben wer-

ten Genauigkeitanforderungen kann auch eine 2-Punkt Kalibration durchgeführt werden, wobei ein pH Buffer den 

egeben wird ist normalerweise keine Kalibration notwendig. Falls dennoch eine Kalibration ge-
e Einpunkt Kalibration durchzuführen. Diese erfolgt am Besten mit s::can Standard Lösungen 

ung mit Bediengerät con::lyte (ab Version V4.15) 

• Ein kalibrierter Parameter kann auf die Werkseinstellung (Global) zurückgestellt werden. Dies wird nac
Elektrode empfohlen bis eine neue Kalibration durchgeführt wird. Es kann auch im Fa
tion hilfreich sein. 

• Weitere Hinweise zur Überprüfung der Kalibration entnehmen Sie bitte Kapitel [  9.1]. 

8.2 Sensorspezifische Hinweise zur Durchführung der Kal

8.2.1 Temperatur 

Die Temperaturkalibration erfolgt am Beste
als einziger Sensor auch an

Für die meisten Anwendungen ist eine Einpunkt Kalibration des Temperatursensors ausreichend. 

8.2.2 pH Sensor 

Die pH Kalibration erfolgt 

Der pH::lyser erkennt selbstständig bei der Verwendung von gängigen Buffern dessen We
Laborwert. Dieser Wert kann im Falle einer Fehlerkennung oder bei vorliegen von Vergleic
den. 

Für den pH Sensors wird eine Einpunkt Kalibration im Bereich des zu erwartenden Messwertes des Mediums empfohlen. Bei 
erhöh
pH Wert 7 haben sollte. 

8.2.3 ORP Sensor 

Da der ORP Wert in mV ang
wünscht wird ist lediglich ein
(siehe Kapitel [ 0]). 

8.3 Kalibrier
Param KalibratiParam KalibratiParam Kalibrati

Über den Punkt Kalibration im con::lyte Hauptmenü gelangt man in die Menüauswahl zur Kalibratio
des pH::lyser / redo::lyser. Nach Auswahl des Eintrages 

n 
Kalibration erfolgt zunächst eine Passwort-

abfrage (Passwort = 1) bevor die Kalibration gestartet werden kann. Der nächste Schritt ist die Aus-
wahl des Parameters, der kalibriert werden soll (z.B. pH) im Auswahlfeld Param Kalibration.  

Nun erscheint das Menü zur lokalen Kalibration wie rechts abgebildet. 

Neben dem Eintrag Kalib. wird angezeigt, ob der Parameter lokal kalibriert ist (Lokal) oder die 
Werkseinstellung (Global) verwendet wird. Eine Änderung dieser Einstellung erfordert auch die Bes-
tätigung des Eintrages Kalibrieren! damit die neue Kalibration tatsächlich zur Anwendung komm

Zur Durchführung einer Einpunkt Kalibration ist der Eintrag 

t. 

Offset im Kalibrationsmenü (Type) aus 
zuwählen. 

Lokale Kal. pH
Kalib.  :   Global
Type:        Keine
Kalibrieren!

on
Lokale Kal.: pH
Lokale Kal.: Temp.

Lokale Kal. pH
Kalib.  :   Global
Type:        Keine
Kalibrieren!

Lokale Kal. pH
Kalib.  :   Global
Type:        Keine
Kalibrieren!

on
Lokale Kal.: pH
Lokale Kal.: Temp.

on
Lokale Kal.: pH
Lokale Kal.: Temp.

Lokale Kal. pH

Kalib.  :    Lokal
et
23

Quality 1:    1,00
Istwert:      6,57
Laborwert1:   6,86
Kalibrieren!

Type:       Offs
Messwert 1:   1,

Lokale Kal. pH

Kalib.  :    Lokal
et
23

Quality 1:    1,00
Istwert:      6,57
Laborwert1:   6,86
Kalibrieren!

Type:       Offs
Messwert 1:   1,
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npunkt Kalibration 
ird (Messwert 1

Nun wird am Display der aktuell auf dem Sensor abgespeicherte Messwert angezeigt, der für die Ei
verwendet w ). Wurde noch keine Messung ausgeführt oder ist die Messung ungültig, erscheinen an Stelle eines 
Zahlenwertes nur Striche.  

Der aktuelle Messwert wird neben dem Eintrag Istwert und die Qualität dieser Messung neben dem Eintrag Quality 1 angezeigt 
und laufend aktualisiert. Mit einem Tastendruck auf Enter wird der aktuelle Messwert (Rohwert) auf dem Sensor abgespeichert 
und neben dem Eintrag Messwert 1 angezeigt. 

Neben dem Eintrag Laborwert 1 wird der zugehörige Vergleichswert für Messwert 1 eingetragen. Die Einheit hat dabei dem 
Messparameter zu entsprechen. 

Bei Bestätigung des Eintrages Kalibrieren! mit Enter wird die Kalibration durchgeführt. Die erfolgrei-
che Durchführung der Kalibration wird über eine Benutzermeldung (o.k.) angezeigt. Falls die Durch-
führung der Kalibration fehlerhaft war (Benutzermeldung Fehler) wird die bisher verwendete Kalibra-
tion weiter verwendet. 

Zur Durchführung einer 2-Punkt Kalibration ist der Eintrag Linear im Kalibrationsmenü (Type) auszu-
wählen.  
Nun werden am Display zusätzlich zu den Informationen zur Durchführung einer Einpunkt Kalibration
auch die W

 
erte für den 2. Kalibrationspunkt (Messwert 2 und Laborwert 2) angezeigt. 

Zur Rückstellung auf der Werkseinstellung ist im Anzeigefeld Kalib. der Eintrag Global auszuwählen 
und diese Änderung mit Kalibrieren! zu betätigen. 

8.4 Kalibrierung mit der Bediensoftware ana::lyte / ana::pro (ab Version V5.9) 

Die Kalibrierung der Messparameter des pH::lyser / redo::lyser erfolgt direkt im Messbildschirm über den Menüeintrag Local 
Calibration. Nach Auswahl des Menüeintrages erscheint ein Übersichtsfenster in dem alle Parameter aufgelistet sind. Neben 
dem Parameternamen (Name) sind auch die Einheit (Unit) des Parameters, die Sonde mit der dieser Parameter gemessen w
(

ird 
Device), das COM Port an dem die Sonde angeschlossen ist und die Adresse der Sonde (Address) angegeben. Der zur Ka-

libration ausgewählte Parameter ist blau hinterlegt und ist mit Ok zu bestätigen.  

Außerdem kann die Kalibration in ana::lyte advanced mode bzw. ana::pro auch im Hauptmenü über den Menüeintrag Parame-
ter / Settings aufgerufen werden. Der Zugriff zum Kalibrationsmenü erfolgt in diesem Fall durch einen Doppelklick auf den zu 
kalibrierenden Parameter. In den sich öffnenden Benutzerfenster ist die Schaltfläche Calibrate… zu drücken. 

Sobald der Kalibrationsbildschirm geöffnet wird, werden die aktuellen Messwerte des ausgewählten Parameters im rechten 
oberen Bereich des Bildschirmes angezeigt. Die Werte werden automatisch aktualisiert und darüber hinaus als Zeitreihe 
(schwarze Linie) dargestellt, um die Stabilität der Messung besser beurteilen zu können. 

Zusätzlich zu den Messwerten wird in diesem Diagramm als rote Linie 
die Qualität des Parameters (Quality) angezeigt. Diese kann zwischen 0 
(schlecht) und 1 (gut) schwanken. Sobald die Qualität des Parameters 
einen Wert > 0,9 erreicht hat, wechselt die Anzeige Parameter-Quality 
von FAILURE auf OK. 

Über das Auswahlfeld Calibration kann zwischen Werkseinstellung 
(GLOBAL) und lokaler Kalibration (LOCAL) gewechselt werden. Ein 

rten 
 

Wechsel in diesem Auswahlfeld führt zunächst nur zu einer verände
Anzeige des Kalibrationsbildschirmes. Die tatsächliche Durchführung
der Kalibration erfolgt erst mit Betätigung der Schaltfläche Calibrate! 

Über die Schaltfläche Calib Type links kann die Art der Kalibration 
(OFFSET oder LINEAR), die durchgeführt werden soll ausgewählt 
werden. 

Bei Auswahl von OFFSET zur Einpunkt Kalibration erscheint im rec
unteren B

hten 
ereich des Kalibrationsbildschirmes eine Tabelle mit den 

Spalten Sample ID, Probe result und Laboratory result. 

Nun kann der aktuelle Messwert über die Schaltfläche Sample1 
abgespeichert werden. Rechts davon kann über die Schaltfläche n der 

er Vergleichswert (Laborwert) eingegeben werden. Mit Betätigung d
Schaltfläche Calibrate! wird der Kalibrationsprozess gestartet. 

Bei Auswahl von LINEAR zur 2-Punkt Kalibration wird die Tabelle im
rechten unteren Bereich um einen zweiten Kalibrationspunkt (

 
ample2S ) 

erweitert. Wiederholen Sie nun den Vorgang für Sample2 so wie bere
oberhalb für die Einpunkt Kalibration beschrieben. 

Die Koeffizienten der aktuell verwendeten Kalibration werden links unten 
angezeigt (Offset und Slope). Über die Schaltfläche

its 

 Back wird der 
Kalibrationsbildschirm verlassen. 

Lokale Kal. pH

Kalib.  :    Lokal
Type:       Linear
Messwert 1:   1,23
Quality 1:    0,99
Istwert:      9,54
Laborwert1:   6,86
Messwert 2: 128,13
Quality 2:    0,99
Istwert:      9,54
Laborwert2:   9,18
Kalibrieren!

Lokale Kal. pH

Kalib.  :    Lokal
Type:       Linear
Messwert 1:   1,23
Quality 1:    0,99
Istwert:      9,54
Laborwert1:   6,86
Messwert 2: 128,13
Quality 2:    0,99
Istwert:      9,54
Laborwert2:   9,18
Kalibrieren!
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ige Funktionskontrolle (zu Beginn der Inbetriebnahme 
ersicht aller im Zuge einer Funktionskontrolle / Wartung 

 p
 p

 e
 p

 p
 e

9 Funktionskontrolle / Wartung 
In Abhängigkeit der Applikation (Wasserinhaltsstoffe) wird eine regelmäß
wöchentlich, dann monatlich) empfohlen. Die folgende Liste gibt eine Üb
durchzuführenden Tätigkeiten an. 

Verwendung von ana::lyte / ana::pro: - Systemstatusanzeige im Bildschirm ok? 
- „Show context help“ aktivieren falls nicht ok und Ursache feststellen. 

 - Zeitstempel der letzten Messung aktuell?
- Parameterstatus der angezeigten Parameter ok? 
- „Show context help“ aktivieren falls grau hinterlegt od. NaN und Ursache feststellen. 

Verwendung von con::lyte: ndenschritten weiter? - Angezeigte Systemzeit ist aktuell und läuft in Seku
- Fehlermeldungen (Symbol !) angezeigt? 
- Logbuch Einträge seit letzter Funktionskontrolle kontrollieren 

Angezeigte Messwerte: 
de Mittelung beachten) 

esswerte (Zeitreihen) kontrollieren 

Automatische Sondenreinigung

- Messwerte vollständig angezeigt? 
- Messwerte regelmäßig aktualisiert? (Messintervall und gleiten
- Messwerte plausibel? Historische M

: 

schlüsse 

9.1 Kontrolle der Kalibr

esswertes sollte immer mittels zuverlässiger Vergleichsmethoden erfol-
ischen dem Laborergebnis und den Messwerten des pH::lyser / 

ert 
libration in pH-Standards 

es pH::lyser / redo::lyser durch die automatische Druckluftreinigung. Zur manuellen Reini-
s empfohlen: 

it Hand warmen Trinkwasser stellen um Verschmutzungen an der Elektrode zu 

bst kann bei extremer Verschmutzung wie folgt gereinigt werden:  
 0,1 mol/l (=4g/l).  

hließend zu kalibrieren.  

 (Schutzhandschuhe, Schutzbrille, 

rzugehen um eine Beschädigung des Sensors zu vermeiden. Es ist 
reich zur Aufnahme der Elektrode und im besonderen die Elektro-

usc

r 
! 

[ 13]). 

 

- Funktion der Sondenreinigung 
- Funktion der Druckversorgung (Kompressor) 
- Dichtheit der Schläuche und An

ation 

Eine Überprüfung der Genauigkeit des angezeigten M
gen. Im Falle einer unzulässig großen Abweichung zw
redo::lyser ist eine Einpunkt Kalibration (Offset) direkt im Medium durchzuführen (siehe Kapitel [  8]). 

In ca. halbjährlichem Abstand sollte beim pH::lyser die Elektrodensteigung überprüft und – falls erforderlich - neu kalibri
werden (siehe Kapitel [  8]). Dazu ist der pH::lyser auszubauen und gründlich zu reinigen bevor die Ka
durchgeführt wird. Dadurch wird die Elektrodensteigung neu festgelegt und gleichzeitig die Funktion der Elektrode selbst 
überprüft. 

9.2 Reinigung 

Im Prozess erfolgt die Reinigung d
gung des Sensors wird folgende

• Sensorgehäuse mit Hand warmen Trinkwasser von groben Verunreinigungen abspülen. 
• Sensor für einige Minuten in einen Kübel m

entfernen. 
• Zur Reinigung der Elektrode kann der Elektrodenschutzkorb abgeschraubt und ein weiches Tuch oder eine weiche Bürste 

verwendet werden. 
• Starke Verschmutzungen können mit milden Reinigungsmittel, 2% iger Salzsäure (HCl) oder schwacher Lauge (2% ige 

NaOH), entfernt werden. 

• Abschließend ist der Sensor ausgibig mit reinem Wasser zu spülen. 

• Die ausgebaute Elektrode sel
Max. 30 Minuten in 10% iger HCl und dann max. 30 Minuten in NaOH
Anschließend ist die Elektrode für mind. 1 Stunde im fließenden Reinwasser zu spülen und ansc

Bei Anwendung konzentrierter Reinigungsmittel sind unbedingt die Sicherheitsvorkehrungen
etc.) zu beachten. Ultraschallbäder sind zur Reinigung nicht geeignet. 

9.3 Austausch der Elektrode 

Beim Austausch von Elektroden ist sorgfältig vo
unbedingt sicherzustellen, dass der gesamte Be
denanschlüsse des pH::lyser / redo::lyser während dieser Tätigkeit trocken und sauber bleiben.  

Schäden durch Eintritt von Feuchtigkeit oder Wasser auf Grund von nicht Beachtung der Anweisungen beim Austa
Elektroden fallen nicht unter die Garantie. 

h von 

Beim Ein- und Ausschrauben der Elektrode darf das Werkzeug zum Elektrodentausch auf keinen Fall verkanten, da sonst de
Temperatursensor beschädigt werden kann

Bezüglich Austausch der Elektroden beachten Sie bitte auch die Abbildungen im Anhang (Appendix), die den gesamten Aus-
tauschvorgang bildlich darstellen (siehe Kapitel 
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0.1 Austauschelektroden 

 des 
ich. 

lten bereits 

um einfachen Aus- und wieder Einbau 
einer kompletten Elektrode des pH::lyser 

 z

Zur Kalibration des pH::lyser sind Standard Lösungen in drei 
verschiedenen pH Konzentrationen nach DIN 19266 erhältlich. 

0.4 Redox Standard Lösung zur Kalibration 

ur Kalibration des redo::lyser ist eine Standard Lösungen (Ag/AgCl) 
erhältlich. 

Druckanschluss Set 

Zum Anschluss der automatischen Druckluft Reini-
gung des pH::lyser / 

el des pH::lyser / redo::lyser kann im Be-
darfsfall mit einem Verlängerungskabel (Länge 10 m 
oder 20 m) verlängert 

gerungskabels erfolgt 
über die Steckver-
bindung des Sen-
sors. 

 

10 Ersatzteile / Zubehör 

1

Die pH-Elektrode des pH::lyser und die ORP-Elektrode
redo::lyser sind komplett als Austauschelektrode erhältl
Beide sind kombinierte Elektroden, d.h. sie beinha
die Referenzelektrode. 

 

10.2 Werkzeug zum Elektrodentausch 

Z

/ redo::lyser ist ein eigenes Werkzeug 
erhältlich. 

10.3 pH Standard Lösung ur Kalibration 

Eine Standard Lösung (Artikel Nr. E – 514 – x.xx) enthält 
500 ml Kalibrierstandard. Die unterschiedlichen Konzentra-
tionen können, in Abhängigkeit der Temperatur, der Tabelle 
rechts entnommen werden. 

 
 

1

Z

 

 

10.5 

redo::lyser ist ein 
eigenes Druckan-
schluss Set erhält-
lich. 

 

 

10.6  Verlängerungskabel 

Das Kab

werden. Der An-
schluss des Verlän-

Bezeichnung Spezifikation Anmerkung 

Artikelnummer E – 514 – 2 pH   
Artikelnummer E – 513 – 2 ORP   

Bezeichnung Spezifikation Anmerkung 

Artikelnummer E – 532 – tool  

°C E – 514 – 4.01 E – 514 – 6.86 E – 514 – 9.18 

5 4,00 6,95 9,40 
10 4,00 6,92 9,33 
20 4,00 6,87 9,23 
25 4,01 6,86 9,18 
30 4,02 6,85 9,14 
40 4,04 6,84 9,07 

Bezeichnung Spezifikation Anm g erkun

Artikelnummer E – 513 – 456  
Standard 456 mV  bei 25 °C 
Genauigkeit + / - 5 mV   
Menge 500 ml   

Bezeichnung Spezifikation Anme ung rk

Artikelnummer  – 41  B
Kabellänge 3 m  
Konfektionierung ab Werk  
Material PU 

Messing vernickelt 
chlauch 
nschlussfitting 

S
A

Prozessanschluss 3/8 Zoll  
Einsatzbereich Druck  6 bar 1 bis  

Bezeichnung Spezifikation Anmerkung 

Artikelnummer C – 210 – sensor  
C – 220 – sensor  

 

Kabellänge 10 m 
20 m 

C – 210 – sensor  
 – 220 – sensor C

Konfektionierung  ab Werk 
Material PU Mantel 
Schutzart IP 68  
Steckverbindung IP 68, RS485, 12VDC u s::can Sensoren z
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ur ordnungsgemäßen und einfa-
hen, getauchten Installation des 

pH::lyser / redo::lyser ist eine ei-
g erhältlich. 
die Sonde 

m 
en Rohr ver-

ch

ung eines Proben-
tromes außerhalb des 

ums ist eine 
gene Durchflussarmatur 

erhältlich. 

0.9 Durchfluss Vorrichtung 
Abwasser 

ur Messung eines Abwas-
erstromes außerhalb des 

ums ist eine 
gene Durchfluss Vorrich-

tung erhältlich. 

e

e
t c lyte 
 D htung) 

ystem Panel 

rweiterung 
es System Panel Basis ist ein eigenes System 
anel erhältlich. 

 n
 d

 i
 x

 n
 d

 i
 x

 

 

10.7 Halterung pH::lyser / redo::lyser 

Z
c

gene Sondenhalterun
Diese kann direkt auf 
geschraubt und mit einem vo
Kunden bereitgestellt
längert werden. 

 

 

10.8 Durchfluss Vorri
Reinwasser 

Zur Mess

tung 

s
Messmedi
ei

 

 

 

1

Z
s
Messmedi
ei

 

10.10 System Pan

Zur einfachen Befestigung d
Mess-Systems (Bediengerä
mit pH::lyser / redo::lyser in
ist ein eigenes S

l Basis 

s kompletten s::can 
on::stat oder con::
urchfluss Vorric
erhältlich. 

 

 

10.11 System Panel s::can Sensor 

Zur einfachen Befestigung der s::can Sensor Durch-
fluss Vorrichtung (F-44-three) oder zur E
d
P

 

 

Bezeichnung Spezifikation Anmerkung 

Artikelnummer F – 12 – sensor   
Material PVC, Edelstahl  
Abmessungen 60 / 91 mm Durchmesser / Höhe 
Gewicht ca. 150 g  
Prozessanschluss r Halterohr DN 50 innen fü
Installation getaucht  

Bezeichnung Spezifikation Anmerkung 

Artikelnummer F – 44 – three   
Material POM-C  
Abmessungen 106 / 106 / 155 mm L / B / H 
Gewicht mind. 600 g  
Prozessanschluss ½ Zoll innen  
Installation / Montage Durchfluss  
Einsatzbereich 
Temperatur 

0 bis + 50 °C  

Einsatzbereich Druck 0 bis 10 bar  
Zubehör Schlauchtülle 12 mm  – 47 – process  F

Bezeichnung Spezifikation Anmerkung 

Artikelnummer F – 47 – sensor   
Material PVC  
Abmessungen 170 / 177 mm Höhe / Länge 
Prozessanschluss ID 40 mm  
Installation / Montage Durchfluss  

Bezeichnung Spezifikation Anmerkung 

Artikelnummer F – 50 – 1 – pro  
F – 50 – 1 – eco  

ss 
errohrung 

pro: inkl. by-pa
V

Material PP  
Abmessungen 400 / 750 / 103 mm T B / H / 
Gewicht mind. 3,5 kg  

Bezeichnung Spezifikation Anmerkung 

Artikelnummer 0 – 3 – pro  
0 – 3 – eco  

ro: inkl. by-pass 
errohrung 

F – 5
F – 5

p
V

Material PP  
Abmessungen 3 mm  / H / T 195 / 750 / 10 B
Gewicht mind. 2,3 kg  
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nische Daten 11 Tech

Bezeichnung Spezifikation Anmerkung 

Artikelnummer E – 513 – 2  (redo::lyser) 
E – 513 – 3  (redo::lyser) 
E – 514 – 2  (pH::lyser) 
E – 514 – 3  (pH::lyser) 

Siehe Kapitel [ 4.6] 

Messparameter ORP, Temperatur 
pH, Temperatur 

redo::lyser 
pH::lyser 

Messprinzip Potentiometrisch,  
nicht poröse Referenzelektrode 

 
kombiniert 

Temperaturfühler Pt100 (Klasse B) Edelstahl 
Messbereich in Anwendung pH: 2 bis 12 pH 

 0 bis 14 pH 
ORP: -2000 bis +2000 mV 
Temp.: 0 bis 70 °C 
 0 bis 90 °C 

eco 
pro 
 
eco 
pro 

Auflösung pH: 0,01 pH 
ORP: 1 mV 
Temp.: 0,1 °C 

 

Antwortzeit 30 Sekunden  
Genauigkeit pH: +/- 0,01 pH 

ORP: +/- 10 mV 
Temp.: +/- 0,3 °C 

in Standardlösung 

Automatische Kompensation Temperatur nur bei pH::lyser 
Stromversorgung 9 bis 18 VDC  
Leistungsaufnahme < 1 W  
Länge Sensorkabel 10 m  
Type Sensorkabel Polyurethanmantel, 2 x 2 x 0,25  
Steckverbindung Systemstecker, IP 68, RS 485, 12 VDC zu s::can Bediengeräten 
Minimale MODBUS Antwortzeit 400 ms  
Gehäusematerial Edelstahl 1.4571, POM-C 

Glaselektroden 
Detaillierte Liste zur chemischen 
Beständigkeit der Elektrode ist bei 
s::can Vertriebspartner erhältlich. 

Gewicht mind. 0,4 kg  
Abmessung 33 / 253 mm Durchmesser / Länge 
Einsatzbereich – Temperatur 0 bis +70 °C  

0 bis +90 °C 
eco 
pro 

Einsatzbereich – Druck  
Tauchtiefe 

max. 10 bar 
max. 100 m 

 

Lagerung – Temperatur 0 bis + 90 °C  
Montage F-11-ise oder M 30x2  
Fließgeschwindigkeit min. 0,01 m/s 

max. 3,00 m/s 
Messung in stehendem Gewässer 
möglich 

Schutzart IP 68  
Automatische Reinigung (Medium) Druckluft  
Automatische Reinigung  
(Anschluss Sonde) 

G 1/8 Zoll für Luftschlauch AD 6 mm  

Automatische Reinigung (zul. Druck) min. 3 bar 
max. 6 bar 

 

Automatische Reinigung (Dauer) 2 – 12 Sek.  
Automatische Reinigung (Häufigkeit) 5 Min. bis 4 Std. abhängig von Anwendung 
Automatische Reinigung (Verzögerung) 10 bis 30 Sek. Zeit zwischen Ende der Reinigung und 

erstem korrekten Messwert 
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Bezeichnung Spezifikation Anmerkung 

Konformität - EMV EN 50011: 200
EN 61326-1: 20

7, Class 
06 

A2:2001EN 61000-4-2: 1995+A1:1998+
EN 61000-4-3: 2006 
EN 61000-4-4: 2004 
EN 61000-4-5: 2006 

7 EN 61000-4-6: 200

 

Konformität - Sicherheit  UL508 EN 61010-1: 2001,  
Typ. Lebensdauer (Einsatz) 2 Jahre  
Max. Lagerzeit it gefüllter Schutzkappe 2 Jahre unbedingt m
 

Fig.  11-1:  
 

Belegung Sonden- 
kabel 
 

fiehlt, zuerst die Schirmung und  di  Stromversorgung anzuschließen. 

 

ehebung von Stö gen / S  

12.1 Allgemeine Fehlermeldungen 

iner Messung oder eine ibration werden das Messgerät selbst und das Ergebnis auf mögliche 
usibilität überprüft. Im Fe e Meldung an den Benutzer gegeben, wobei zwischen Fehler- 

n die das Messgerät etreffen (Device Status

s::can emp  die Erdung, dann die RS 485 und zuletzt e

 

12 B run ervice

Bei Durchführung e
Fehler und auf Pla

r Parameterkal
hlerfall wird ein aus

bzw. Statusmeldunge selbst b ) und Fehler- bzw. Statusmeldungen die den einzel-
betreffen (Para Statusnen Messparameter ) zu unterscheiden ist. Der Parameter Status (Para Status) wird in einen allgemeinen 
ensoren gültig) und ei duellen Teil (private, nur für den je eiligen Sensor gültig) aufgeteilt. 

endeten Bediengerät w  Cont

Teil (public, für alle S nen indivi w

Abhängig vom verw erden diese Meldungen am Display (Show ext Help und System-Status bei 
buchana::xxx bzw. Log  bei con::lyte) angez er Fehlerursache 

ode (Status Code) in binärer Form bzw. als Hex-Zahl angezeigt.  

eldungen gleichze te der Status Co
(Status Code 0003 0000 bedeutet, dass Fe nd Fehler 0002 0000 gleic

In der folgenden Tabelle sind alle möglichen Fehler inkl. Benutzermeldung, deren Ursa nge-
te sich ein Fehler trotz mehrfache g der empfohlenen Massnahm ht beheben lassen kontaktieren 

spartner. 

eigt und im Logfile (ana::xxx) abgespeich t. Neben der allgemeinen 
wird auch der detaillierte Fehler C

Treten mehrere Fehlerm itig auf, so wird beim con::ly
hler 0001 0000 u

de aufsummiert  
hzeitig aufgetreten sind). 

che und Hinweise zur Behebung a
führt. Soll r Durchführun en nic
Sie bitte Ihren s::can Vertrieb

Fehler Anzeige con::lyte Meldung ana::xxx Ursache Behebung 

ES 006 Protokoll Fehler. 

Sonde RS485? 
Anstecken 

 Kommunikationsfehl
zwischen Sensor und 
Bediengerät. 

Kompatibilität Sensor 
Bediengerät prüfen. 
Sensorkabel und Steckver-
bindung prüfen. Sensor ab- 
und wieder anstecken. 

Code: 

Sonde Ab/

er 

ES 007 Sonde nic
Stromve

ht gefunden 
rsorgung und 

Sonden/Verbindungs-
kabel prüfen. 

Unkno
add
Com ,  
MB no answer 

Keine Kommunikation 
zwischen Sensor un
Bediengerät. Austau
Ersatzsensor wurde 
neu initialisiert. 

Sensor ab- und wieder 
anstecken. 

wn on Com…, 
ress…,  
_Status d5000

d 
sch- / 

Sensorkabel und Steckver-
bindung prüfen.  

nicht 

ES 100 0001 yyyy zzzz
(b0) 

 Device error 
000

Sensor ab- und wieder 
anstecken. 0 0000 0000 0001 

Hardwarefehler 

ES 100 0002 yyyy zzzz 
(b1) 

Dev
000  0010 

Gerät wird außerhalb der 
Spezifikation betrieb n 
(Temperatur zu gering / zu 
hoch oder Stromversorgung 
zu gering / zu hoch)

Temperatur des Mess-
medium prüfen. 
Versorgungsspannung 
Sensor prüfen (zul. Werte 

1]). 

ice misuse 
0 0000 0000 e

. siehe Kapitel [ 1
ES 100 0004 yyyy zzzz D

(b2) 
ev

0000 0000 0000 0011 
Gerätefehler (z.B. T
tursensor, Elektronik

ice replace empera-
) 

Sensor ab- und wieder 
anstecken. 

Anschluss (PIN) 1 2 3 4 6 
Farbe Kabellitze Grün Gelb Weiß Braun Blank 
Zuordnung Data - Data + 9 bis 18 VDC Masse Schirmung 
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Fehler Anzeige con::lyte Meldung ana::xxx Ursache Behebung 

ES 100 0008 yyyy zzzz 
(b3) 

Log
000

terner Datenspeic
defekt 

Datenlogger deaktivieren 
und falls erforderlich wieder 
reaktivieren. Firmware 
update durchführen. 

ger error 
0 0000 0000 0100 

In her 

ES 100 8000 yyyy zzzz 
(b15) 

Dev
req
100

Allgemeiner Gerätefehler. 
Zumindest eine interne 
Systemprüfung fehlerhaft. 

Fehlercode und Zusatz-
meldung beachten. 

ice maintenance 
uired 
0 0000 0000 0000 

EP 100 xxxx 0001 zzzz 

ram.Status Fehler.
Status Code: …. ….  

Par
gen
000 00 0001 

ner Parameter 
Fehler. Zumindest eine 
interne Parameterpr
fehlerhaft. 

Fehlercode und Zusatz-
meldung beachten. (b0) 

Pa

ameter error: Allgemei
eral 
0 0000 00 üfung 

EP 100 xxxx 0002 zz
(b1) 

zz Paramete rror: 
are err
00  0010 

mperatursen  defekt 

haft. 

mperatursens  auf 
digung über n. 
 Elektrod

d 
meldung beachten. Neue 

zw. 

Elektrode tauschen. 

r e
hardw
0000 0

or 
0 0000

Te sor
oder ISE Elektr
fehler

ode 
Te or
Beschä
Bei ISE

prüfe
e:  

Fehlercode un Zusatz-

Kalibration durchführen b
Kalibration wiederholen. 

EP 100 xxxx 0010 zzzz Parameter error: Zumindest ein Kalibrations-
nten fehlerhaft 

Rückschalten auf Werksein-
stellung (Global). Neue 
Kalibration durchführen. 

(b4) calibration not o.k. 
0000 0000 0001 0000 

koeffizie
(NaN). 

EP 100 xxxx 8000 zzzz out of range 
00 

Parameterwert außerhalb 
des Messbereiches. 

Medium und Kalibration 
prüfen. (b15) 1000 0000 0000 00

ES 100 xxxx yyyy 0001 
(b0) 

Electronic failed 
0000 0000 0000 0001 

ISE Hardwarefehler Sensor ab- und wieder 
anstecken. 

EP 100 xxxx yyyy 0002 
(b1) 

Electrode replacement 
0000 0000 0000 0010 

ISE Elektrode defekt Elektrode austauschen. 

EP 100 xxxx yyyy 0004 
(b2) 

Electrode cleaning 
0000 0000 0000 0011 

ISE Elektrode verschmutzt Elektrode reinigen (sieh
Kapitel [ 9.2]). 

e 

EP 100 xxxx yyyy 0008 Ion selective electrode ISE Elektrode wurde nicht IS
(b3) missing 

0000 0000 0000 0100 
gefunden Elektro

denstecker prü
Elektrode wied

E Elektrode prüfen. 
de ausbauen, Elektro-

fen und 
er einbauen. 

xxxx ….. Device Status (bm DeviceStatus) 
yyyy ….. Parameter Status allgemein (bmParaXStatus) 
zzzz ….. Parameter Staus individuell (bmParaXPrivStatus) 

Kontrolle / Änderungen der er

Mit der Bedien e ana-xxx können interne Einstellungen des 
Sensors rekon ur durch s:.can Servic
oder nach An lgen. 

• Schaltfläche Config…

12.2 weiterte Sensoreinstellungen 

softwar
figuriert werden. Dies sollte n

weisung von s::can erfo
e 

 im Menü Parameter / Settings betätigen. 
giste• Im Re rfenster Com Schaltfläche Search drücken. Soba

urce
ld 

Sonde gef sounden wurde ist status  auf ok (grüner Ha
t 

-
cken) und at es kann auf Registerbl Device desc gewechselt 
werden. 

werde ren Register• Nun n auch die ande blätter (Results, Device 
config, Para config und ise::status) 

• Im Registerfenster Device desc
angezeigt. 

 wir Mo-d u.a. der Sensortyp (ab
del), die S  Senso ereriennummer des rs (abSerialNumb ) und di

le S WRe
e 

aktuel oftwareversion (abS lease) angezeigt. 
• Das Konfigurationsmenü kann über die Schaltfläche Exit verla

Alle Änderungen in den Registerkarten (z.B. neue Adresse) sind di er
. Die ecken m wahlbalken n rden. 

ssen werden. 

rekt in den Anzeigefeldern üb  Maus und Tastatur durch-
zuführen mit zwei kleinen Drei arkierten Aus eben den Anzeigefeldern sollen nicht verwendet we
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 ein 
Curs

 Eing r belieb
gen Stelle des Registerblattes zu positi
nieren, bevor in ein anderes Registerblatt 
gewechselt wird. Erst dann wird die 

ührte m Sens
automatisch a ichert. Dieser Vor
gang ist auch a utzermeldung 

ait while s  be written 

Nachdem Wert geändert wurde, ist 
s entspre-der Maus-

chenden
or außerhalb de

abefeldes an eine i-
o-

durchgef  Änderung auf de or 
-bgespe

n der Ben
„Please w ettings will
to the sensor…“ am oberen Ende des 
Registerblattes erkennbar. 

 

Änd dresse

• Einstieg in das Konfigurationsmenü sch
• Registerblatt Device config

12.2.1 erung Sensora  

, wie in Kapitel [ 12.2] be rieben.  
 auswählen. 

• Im Feld uiAddress links oben die neue Adresse über die angeschlossene Tasta-
tur eingeben. Mit Hilfe der kleinen Pfeiltasten links vom Eingabefeld kann die 
aktuelle Adresse nur um jeweils eine Stelle erhöht oder erniedrigt werden. 

ld die rt wurde resse au
or ge

• In das Reg blatt Com

• Soba
Sens

 Adresse geände
speichert. 
ister

, wird die neue Ad tomatisch am 

 wechseln eld , die neue Adresse im F Address eingeben 
und die Verbindung zum Sensor du ltfläche rch Betätigung der Scha Search wie-

erste
• Konfigurati nü über die Schal

der h llen. 
onsme tfläche Exit beenden. 

12.3 An ng für Updat ware (Firmware Update) 

 Kap wie ein wa ::lyser mi nd 
s::can con::ne chgeführt werden k

eßen t an die . 
• Schließen as con::nect mit de l an den PC / Notebook an. 

eßen r / redo: n. 
• Überprüfe welcher COM-Port eo e (z.B. über Start / Ei

leitu e der Sensorsoft

In diesem itel wird erläutert,  Update der Betriebssoft re des pH::lyser / redo ttels PC oder Notebook u
ct dur ann. 

• Schli  Sie das con::nec  Stromversorgung an
 Sie d m mitgelieferten USB Kabe

• Schli  Sie den pH::lyse :lyser an das con::nect a
dem s::can con::nect zugn Sie rdnet wurd nstellungen / Systemsteue-

rung / Gerätemanager). 
weiterung *.hex• Kopieren Sie das Firmware Update (File mit Er ) auf Ihren Desktop. 

e• Kopieren Sie das Firmware Update-Utility avrdude.ex  und avrdude.conf auf Ihren Desktop. 
• Starten Sie eine Eingabeaufforderung durch “Start 

/ Ausführen” und der Eingabe von “cmd” gefolgt 
von Enter.  

• Wechseln Sie auf Ihren Desktop durch die Ein-
gabe von “cd Desktop”. 

• Starten Sie das Firmware Update-Utility durch 
Eingabe von „avrdude -c stk500v2 -p atmega328p 
-P com3 -U f:w:ise.hex“. Ersetzen Sie in diesem 
Schritt com3 durch Ihren tatsächlichen COM Port. 

• Alternativ können Sie auch das Batchfile *.bat 
(siehe obere Abbildung rechts) verwenden und 
vor dessen Ausführung den COMPORT im File 
entsprechend editieren. 

• Nun erkennt das Firmware Update-Utility, dass 
ein Sensor angeschlossen ist und startet das 
Firmware Update. Dies dauert ca. 10-20 Sekun-
den (siehe untere Abbildung rechts). 
Nachdem die Firmware aktualisiert ist starten Sie • 
den Sensor neu durch ab- und wieder anstecken. 

• Schließen Sie die Eingabeaufforderung (cmd) und 
starten sie ana::xxx. Suchen Sie dort den Sensor 
und nehmen Sie den normalen Betrieb wieder auf. 

Sollte es im Zuge des SW-Update zu Problemen kommen oder Fragen auftreten kontaktieren Sie Ihren lokalen s::can Partner. 
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Anhang 13 Appendix 
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14 Contact Addre Kontaktadress sse 
 

Please do not hesitate to contact your local s::can sales 
partner or s::can if you have any questions: 

 

s::can 

Email: office@s-can.at 
Phone.: +43 1 219 73 93 – 0  
Fax: +43 1 219 73 93 – 12  

Web : www.s-can.at 
Brigittagasse 22 – 24  

1200 Vienna, AUSTRIA 

 

Local s::can sales partner 

 
 
 
 
 
 
 
 

 

Bei Fragen kontaktieren Sie bitte Ihren lokalen s::can 
Vertriebspartner oder direkt s::can 

 

s::can 

Email: office@s-can.at 
Tel.: +43 1 219 73 93 – 0  
Fax: +43 1 219 73 93 – 12  

Web : www.s-can.at 
Brigittagasse 22 – 24  
1200 Wien, AUSTRIA 

 

Lokaler s::can Vertriebspartner 
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1 General

This	manual	contains,	firstly,	general	 information	 (chapter	1)	and	safety	guidelines	 (chapter	2).	The	next	chapter	 (chapter	
3)	provides	a	technical	description	of	the	s::can	product	itself	as	well	as	information	regarding	transport	and	storage	of	the	
product.	In	further	chapters	the	installation	(chapter	4)	and	the	initial	startup	(chapter	5)	are	explained.	Furthermore	information	
regarding	calibration	of	the	device	(chapter	6),	data	management	(chapter	7),	how	to	perform	a	functional	check	(chapter	8)	
and	maintenance	(chapter	9)	can	be	found	in	this	manual.	Information	regarding	troubleshooting	(chapter	10),	the	available	
accessories	(chapter	11)	and	the	technical	specifications	(chapter	12)	complete	the	document.

Each term in this document that is marked italic and underlined,	can	be	found	on	the	display	of	your	controller	for	operation	
or as lettering on your s::can product. 

In spite of careful elaboration this manual may contain errors or incompletion. s::can does not assume liability for errors or 
loss of data due to such faults in the manual. The original manual is published in English and German by s::can. This original 
manual serves as the reference in case discrepancies occur in versions of the manual after translation into third languages.

This	manual	and	all	 information	and	figures	contained	therein	are	copyrighted.	All	rights	(publishing,	reproduction,	printing,	
translation,	storage)	are	reserved	by	s::can	Messtechnik	GmbH.	Each	reproduction	or	utilisation	outside	the	permitted	limits	of	
the copyright law is not allowed without previous written consent from s::can Messtechnik GmbH. The reproduction of product 
names,	registered	trade	names,	designation	of	goods	etc.	in	this	manual	does	not	imply	that	these	names	can	be	used	freely	
by	everyone;	often	these	are	registered	trade	marks,	even	if	they	are	not	marked	as	such.

This	manual,	at	the	time	of	its	publication	(see	release	date	printed	on	the	top	of	this	document),	concerns	the	s::can	products	
listed	in	chapter	3.	Information	and	technical	specifications	regarding	these	items	in	s::can	manuals	from	earlier	release	dates	
are herewith replaced by this manual.

The	 electronic	 version	 (pdf-document)	 of	 this	 manual	 is	
available	on	the	Customer	Portal	(Services	for	Customers)	of	
the	s::can	website	(www.s-can.at).
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2 Safety Guidelines

Installation,	electrical	connection,	initial	startup,	operation	and	maintenance	of	any	s::can	product	as	well	
as	complete	s::can	measuring	systems	must	only	be	performed	by	qualified	personnel.	This	qualified	
personnel has to be trained and authorised by the plant operator or by s::can for these activities. The 
qualified	 personnel	must	 have	 read	 and	 understood	 this	manual	 and	 have	 to	 follow	 the	 instructions	
contained in this manual.

For	 proper	 initial	 startup	 of	 complete	 s::can	measuring	 systems,	 the	manuals	 for	 the	 controller	 and	
software	used	for	operation	(e.g.	con::lyte,	con::cube,	con::nect,	moni::tool),	the	connected	probes	and	
sensors	as	well	as	the	used	additional	devices	(e.g.	compressor)	have	to	be	consulted.

The operator has to obtain the local operating permits and has to comply with the joint constraints associated with these. 
Additionally,	 the	 local	 legal	 requirements	 have	 to	 be	 observed	 (e.g.	 regarding	 safety	 of	 personnel	 and	means	 of	 labour,	
disposal	of	products	and	materials,	cleaning,	environmental	constraints).	Before	putting	the	measuring	device	into	operation,	
the operator has to ensure that during mounting and initial startup – in case they are executed by the operator himself – the 
local	legislation	and	requirements	(e.g.	regarding	electrical	connection)	are	observed.

All s::can products are leaving our factory in immaculate technical and safety conditions. Inappropriate or not intended use of 
the	product,	however,	can	cause	danger!	The	manufacturer	is	not	responsible	for	damage	caused	by	incorrect	or	unauthorised	
use. Any kind of manipulation of the instrument is strictly prohibited - except for the activities described in this document.
Conversions	and	changes	 to	 the	device	must	not	be	made,	otherwise	all	 certifications	and	guarantee	 /	warranty	become	
invalid. For details regarding guarantee and warranty please refer to our general conditions of business.

2.1 Declaration of Conformity

This	s::can	product	has	been	developed,	tested	and	manufactured	for	electromagnetic	compatibility	(EMC)	and	according	to	
applicable	European	standards,	as	defined	in	the	declaration	of	conformity.

CE-marks are applied on the device. The declaration of conformity related to this marking can be requested from s::can or your 
local s::can sales partner or can be downloaded from the s::can Customer Portal.

2.2 Special Hazard Warning

Because	the	s::can	measuring	systems	are	frequently	installed	in	industrial	and	communal	waste	water	applications,	
one	has	to	take	care	during	mounting	and	demounting	of	the	system,	as	parts	of	the	device	can	be	contaminated	
with dangerous chemicals or pathogenic germs. All necessary precautions should be taken to prevent endangering of 
one’s health during work with the measuring device.
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3 Technical Description
3.1 Intended Use

The	 ammo::lyser	 /	 fluor::lyser	 is	 an	 ion	 selective	 sensor	 designed	 for	 the	 continuous	monitoring	 of	 dissolved	Ammonium	
Nitrogen	(NH4-N)	or	Fluoride	(F)	respectively	in	waste	water,	surface	water	or	drinking	water.	Depending	on	the	sensor	type	
different electrodes will be used. The measured value is displayed in mg/l.

Optional the sensor can be equipped with additional ion selective electrodes that measure the concentration of Nitrate Nitrogen 
(NO3-N),	Chloride	(Cl),	Potassium	(K)	or	the	pH-value.	The	last	two	parameters	(K,	pH)	can	be	used	to	compensate	cross	
sensitivities of the ammonium measurement. In that way a higher measuring accuracy can be reached compared to traditional 
ion selective sensors without such compensations for cross sensitivities. 

The temperature of the medium will be measured continuously and is available as an additional parameter. Temperature will 
be used for correction of measured readings during the local calibration process.

In	all	types	of	applications,	the	respective	acceptable	limits,	which	are	provided	in	the	technical	specifications	in	the	respective	
s::can	manuals,	have	to	be	observed.	All	applications	falling	outside	of	these	limits,	and	which	are	not	authorised	by	s::can	
Messtechnik	GmbH	in	written	form,	do	not	fall	under	the	manufacturer’s	liability.

The	device	must	only	be	used	for	the	purpose	described	in	this	manual.	Use	in	applications	not	described	in	this	manual,	or	
modification	of	the	device	without	written	agreement	from	s::can,	is	not	allowed.	s::can	is	not	liable	for	claims	following	from	
such	unauthorised	use.	In	such	a	case,	the	risks	are	the	sole	responsibility	of	the	operator.

3.2 Functional Principle

The	ammo::lyser	 /	 fluor::lyser	measures	 the	potential	 difference	between	 the	 ion	 selective	
measuring	electrode	(ISE)	and	the	reference	electrode	(see	figure	on	the	right).	The	voltage	
circuit is closed via the measuring medium. 

The	measuring	electrode	is	equipped	with	a	selective	membrane	(polymer,	single	crystal	or	
glass)	which	measures	changes	of	specific	ion	activity.	The	difference	in	specific	ion	activities	
generates a potential at the membrane interface. This potential is then measured against the 
stable potential of the reference electrode. 

According to the Nernst equation the measured potential [mV] is proportional to the 
concentration	of	the	specific	ion.	

In	addition,	 the	ammo::lyser	can	be	equipped	with	 functionalities	 to	compensate	 the	Ammonium	measurement	 for	pH	and	
Potassium.
 
 pH compensation:  

 
Increasing	concentrations	of	NH3-N	(Ammonia)	at	pH	>	7.5	(see	figure	on	the	right)	
cannot be detected by the ion selective electrode. Therefore the NH4-N reading is 
below	the	real	concentration.	In	order	to	eliminate	this	effect,	the	ammo::lyser	can	
be equipped with a pH electrode. 
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 Potassium compensation:  
 
The	 ion	selective	electrodes	are	specific	for	only	one	type	of	 ion.	Potassium	ion	
has	the	same	charge	and	similar	size	as	Ammonium,	therefore	it	will	be	detected	
by	the	measuring	electrode	and	give	less	accurate,	increased	readings	(see	figure	
on	the	right).	

  
In	case	of	high	and	/	or	fluctuating	Potassium	concentration,	the	usage	of	a		seperate	
Potassium electrode for  compensation of Ammonium reading can be used.

3.3 Product

The	 following	device	 variants	 of	 the	ammo::lyser	 /	 fluor::lyser	 are	 available.	Regarding	detailed	 information	 of	 the	device	
variants	please	refer	to	the	technical	specifications	located	at	the	end	of	this	manual.

Type Specification

N
H

4-
N

N
O

3-
N

K C
l

F pH Te
m

p.

E-532-PRO-075 ammo::lyser	 with	 7.5m	 fixed	 cable	 and	
Potassium compensation X X X

E-532-PRO-000 ammo::lyser with plug connection and 
Potassium compensation X X X

E-532-PRO-pH-075 ammo::lyser	with	7.5m	fixed	cable,	Potassium-	
and pH-compensation X X X X

E-532-PRO-pH-000 ammo::lyser	with	plug	connection,	Potassium-	
and pH-compensation X X X X

E-532-PRO-NO3-075 ammo::lyser	with	7.5m	fixed	cable,	Potassium	
compensation and Nitate electrode X X X X

E-532-PRO-NO3-000 ammo::lyser	with	plug	connection,	Potassium	
compensation and Nitate electrode X X X X

E-532-ECO-075 ammo::lyser	with	7.5m	fixed	cable X X
E-532-ECO-000 ammo::lyser with plug connection X X
E-532-ECO-pH-075 ammo::lyser	 with	 7.5m	 fixed	 cable	 and	 pH-

compensation X X X

E-532-ECO-pH-000 ammo::lyser with plug connection and pH-
compensation X X X

E-532-ECO-NO3-075 ammo::lyser	with	7.5m	fixed	cable	and	Nitate	
electrode X X X

E-532-ECO-NO3-000 ammo::lyser with plug connection and Nitate 
electrode X X X

E-532-ECO-CL-075 ammo::lyser	with	7.5m	fixed	cable	and	Chloride	
electrode X X X

E-532-ECO-CL-000 ammo::lyser with plug connection and Chloride 
electrode X X X

E-532-ECO-NO3-
pH-075

ammo::lyser	 with	 7.5m	 fixed	 cable,	 pH-	 and	
Nitate electrode X X X X

E-532-ECO-NO3-
pH-000

ammo::lyser	 with	 plug	 connection,	 pH-	 and	
Nitate electrode X X X X

E-532-ECO-CL-pH-075 ammo::lyser	 with	 7.5m	 fixed	 cable,	 pH-	 and	
Chloride electrode X X X X

E-532-ECO-CL-pH-000 ammo::lyser	 with	 plug	 connection,	 pH-	 and	
Chloride electrode X X X X

E-542-075 fluor::lyser	with	7.5m	fixed	cable X X
E-542-000 fluor::lyser	with	plug	connection X X
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Single electrodes
(spare	part)

New
Version V2

Refurbished
Version V2

New
Version V11)

Refurbished
Version V11)

Ammonium NH4-N E-533-ISE-NH4 E-633-ISE-NH4 E-532-ISE-NH4 E-632-ISE-NH4
Ammonium NH4-N 2) E-535-ISE-NH4 E-635-ISE-NH4 E-534-ISE-NH4 E-634-ISE-NH4
Nitrate NO3 E-533-ISE-NO3 E-633-ISE-NO3 E-532-ISE-NO3 E-632-ISE-NO3
Potassium	K E-533-ISE-K E-633-ISE-K E-532-ISE-K E-632-ISE-K
Chloride CL E-533-ISE-CL E-532-ISE-CL
Fluoride F E-543-ISE-F E-542-ISE-F
pH E-533-ISE-pH E-532-ISE-pH
Reference E-533-ISE-ref E-532-ISE-ref

1)	 Previous	version	V1	of	ammo::lyser	(was	delivered	by	s::can	until	2006)
2)	 Current	membrane	version	(delivered	since	2018)

The	device	is	typified	by	a	type	label,	as	shown	on	the	right,	that	contains	the	following	information:

 Manufacturer‘s name and country of origin
	 Several	certification	marks
 Device name
	 Bar	code
	 Device	serial	number	(S/N)
 Information on power supply
 Acceptable temperature limits
	 Environment	rating	(IP)
	 Item	number	(Type)
	 QR	code	to	s::can	Support
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Reference	electode	(always	slot	position	1)

Ammonium	or	Fluoride	electrode	(in	most	cases	slot	position	2)

pH	electrode,	ISE-electrode	or	empty	(depending	on	type)

Potassium	or	another	ISE-electrode	or	empty	(depending	on	type)

Temperature sensor

Cleaning nozzle

Sensor cable

Connection for automatic cleaning

Connection	thread	for	sensor	mounting	(11/2	inch	outside)

Sensor housing

Dimensions	of	ammo::lyser	/	fluor::lyser	in	mm
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3.4 Storage and Transport

The	temperature	limits	for	device	storage	and	transport,	which	are	described	in	the	section	technical	specifications,		have	to	be	
observed	at	all	times.	The	device	shall	not	be	exposed	to	strong	impacts,	mechanical	loads	or	vibrations.	The	device	should	be	
kept	free	of	corrosive	or	organic	solvent	vapours,	nuclear	radiation	as	well	as	strong	electromagnetic	radiation.	

The reference- and pH-electrode have to be protected from drying out. Drying out of both electrode types will result in reduced 
measuring	quality	at	the	beginning	and	reduced	life	span	up	to	complete	loss	of	function	(>	48	hours).	For	wetted	storage	of	
the reference and pH-electroden the delivered protective cap can be used. Moreover both electrode types should be stored 
vertically	with	the	membrane	downwards	and	the	plug	upwards,	to	ensure	complete	wetting	of	the	inside.

For	long	term	storage	without	reducing	the	life	time	of	the	electrode,	a	3	M	Potassiumchloride	solution	(KCl)	has	to	be	used.	
For	short	term	the	electrode	storage	can	be	done	in	drinking	or	tap	water	(never	use	distilled	or	demineralised	water!).	In	this	
case an aging of the electrode occurs similar to the normal operation.

The	Ammonium-,	 Fluoride-,	 Potassium-,	 Chloride-	 and	Nitrate	 electrode	will	 be	 stored	 on	 air	 dry.	 Before	 initial	 startup	 a	
conditioning is needed.

For	information	about	maximal	storage	duration	please	refer	to	the	technical	specifications	located	at	the	end	of	this	manual.

Damage to the sensor and the electrodes caused by wrong storage will not be covered by warranty.

Transport	should	be	done	in	a	packaging	that	protects	the	device	(original	packaging	or	protective	covering	if	possible).

This product is marked with the WEEE symbol to comply with the European Union’s Waste Electrical & Electronic 
Equipment	(WEEE)	Directive	2012/19/EC.	The	symbol	indicates	that	this	product	should	not	be	treated	as	household	
waste. It must be disposed and recycled as electronic waste. Please assist to keep our environment clean.

3.5 Scope of Delivery

Immediately	upon	receipt,	please	check	the	received	consignment	 for	completeness	on	the	basis	of	 the	delivery	note	and	
check for any possible damage incurred during shipping. Please inform the delivering dispatcher and s::can immediately in 
case of any damages in transit.

The following parts should be included in the delivery:

	 s::can	ammo::lyser	/	fluor::lyser	(part-no.	E-532-x-0xx	or	E-542-x-0xx)
	 Connection	cable	(part-no.	C-1-010-SENSOR)	in	case	of	plug	version	(-000)
	 Tool	for	electrode	replacement	(part-no.	E-532-TOOL)
	 s::can	manual	ammo::lyser	/	fluor::lyser	(part-no.	S-23-M)

The following parts could be included in the delivery if ordered as an option:

	 Set	for	cleaning	connection	(part-no.	B-41-SENSOR)
	 Extension	cable	(part-no.	C-210-SENSOR,	C-220-SENSOR	or	C-230-SENSOR)
	 Mounting	for	ammo::lyser	/	fluor::lyser	(part	no.	F-11-OXI-AMMO)
	 Flow	cell	setup	tap	water	for	ammo::lyser	/	fluor::lyser	(part-no.	F-45-AMMO)
	 Flow	cell	setup	waste	water	for	ammo::lyser	/	fluor::lyser	(part-no.	F-48-AMMO)

In	case	of	incompleteness	please	contact	your	s::can	sales	partner	immediately!

3.6 Product Updates and Other

The	manufacturer	reserves	the	rights	to	implement,	without	prior	notice,	technical	developments	and	modifications	in	the	light	
of continuous product care.
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4 Installation
4.1 Environment

The correct installation of measuring instruments is an important prerequisite for satisfactory operation. Therefore the following 
checklist for the installation can be used to ensure that all sources for potential operational problems can be ruled out to the 
greatest	possible	extent	during	the	installation,	allowing	the	monitoring	system	to	operate	properly.

	 Favourable	flow	conditions	(little	turbulence,	acceptable	flow	rate,	pressure,	etc.)
	 Unadulterated,	representative	measuring	medium
	 Measuring	medium	is	in	equilibrium	state	(no	gas	release,	no	precipitation,	etc.)
	 No	external	interferences	(no	electric	and	electro-magnetic	interferences	by	leakage	current,	earth	fault	of	pumps,	
	 electric	motors,	electric	power	lines,	etc.)
	 Easy	accessibility	(mounting,	sampling,	functional	check,	demounting)
	 Availability	of	sufficient	space	(probe	/	sensor,	installation	fitting,	controller,	etc.)
	 Adherence	to	limit	values	(see	technical	specifications	located	at	the	end	of	this	manual)

	 Power	supply	for	controller	(operational	reliability,	voltage,	power,	peak	free)
	 Oil-	and	particle	free	compressed-air	supply	(optional	for	automatic	probe	/	sensor	cleaning)
	 Best	possible	weather	and	splash	water	proof	conditions
	 Shortest	possible	distances	between	system	components	(probe	/	sensor	–	controller	–	compressed-air	supply	–	energy	
supply)

	 Correct	dimensioning,	mounting	and	protection	of	all	 cables	and	 lines	 (non-buckling,	no	 risk	of	stumbling,	no	damage	
etc.)

4.2 Installation Notes for ammo::lyser / fluor::lyser

For correct and low-maintenance operation of the sensor please keep the following notes in mind.

 Never hang the sensor into the water on the sensor cable only or pull it out on the cable only.

 Protective caps have to be removed from the reference- and pH-electrode before installation and shall be stored for later 
storage or shipment.

	 Because	 each	measured	medium	has	 a	 different	 ion	 composition	 and	 ion	 concentration,	 the	 electrodes	 need	 time	 to	
adapt	 to	 the	particular	medium	(conditioning).	Therefore	storage	of	 the	sensorhead	 (or	of	 the	 replacement	electrodes)	
in the measured medium is recommended already several hours before initial startup. Too short conditioning time of the 
electrodes can result in drifting  readings.

 The sensor head has to point downwards when installed. This ensures that no air bubbles inside the electrode will falsify the 
measured	readings.	Air	bubbles	that	accumulate	on	the	membrane	(both	inside	and	outside)	will	lead	to	false,	sometimes	
unstable or jumping readings.

 To remove air bubbles 
inside the electrodes 
caused by transport or 
handling,	the	sensor	has	
to	be	knocked	onto	a	flat	
and hard surface several 
times carefully straight 
before installation or any 
reinstallation	(see	figures	
on	the	right).
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4.3 Mounting with Sensor Carrier

This	section	explains	how	the	ammo::lyser	/	fluor::lyser	can	be	installed	in	the	sensor	carrier	
(part-no.	F-11-OXI-AMMO).	Regarding	the	dimensions	of	this	installation	accessories	please	
refer to section 11.1.3. 

The installation of the sensor with this carrier is performed by the following steps:

 Separate the sensor carrier into different parts by unscrewing the union nut [2].

	 Fix	the	insert	part	of	the	sensor	carrier	without	thread	[1]	to	the	extension	pipe	[4]	(OD	50	
mm or 11/2	inch	-	has	to	be	provided	by	customer)	firmly	(e.g.	using	a	PVC	glue).

 Lead the sensor cable and the air hose for automatic sensor cleaning through the sensor 
carrier.

 The part of the sensor carrier with double thread [3] will be screwed on top of the sensor 
(cable	side).

 Lead the sensor cable and the air hose for automatic sensor cleaning through the prepared 
extension pipe.

	 Mount	the	ammo::lyser	/	fluor::lyser	onto	the	sensor	carrier	with	the	extension	pipe	using	
the union nut [2].

4.4 Mounting in Flow Cell

The	following	sections	explain	how	the	ammo::lyser	/	fluor::lyser	can	be	installed	in	a	flow	cell.	There	are	two	types	of	flow	
cell	available,	one	for	tap	water	(part-no.	F-45-AMMO)	and	one	for	waste	water	(part-no.	F-48-AMMO).	For	both	flow	cells	a	
specific	adapter	has	to	be	mounted	onto	the	ammo::lyser	/	fluor::lyser	(see	section	4.4.1).	Regarding	the	dimensions	of	these	
flow	cells	please	refer	to	section	11.1.4	and	11.1.5.

4.4.1 Mounting Adapter of Flow Cell

The	mounting	of	the	flow	cell	adapter	on	the	sensor	is	performed	by	the	following	steps:

	 Unscrew	both	slotted	screws	[1]	from	the	measuring	head.	Do	not	screw	out	the	red,	sealed,	hex	socked	screws.

	 Place	the	adapter	[2]	over	the	measuring	head.	Align	the	holes	for	the	fixing	screws	with	the	holes	in	the	sensor	(see	yellow	
mark	in	the	figure	below).	Also	ensure	the	correct	fit	of	the	o-ring	sealing.

	 Fix	the	sensor	with	two	flat	head	slotted	screws	[3]	which	are	included	in	the	delivery	of	the	flow	cell	setup.
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4.4.2 Mounting in Flow Cell for Tap Water

The	following	parts	are	included	in	the	delivery	of	the	flow	cell	F-45-AMMO:

Flow cell for tap water

Adapter	for	flow	cell

2 screws for adapter mounting

2	fixing	holders	for	panel	mounting

Metal	bracket	for	flow	cell	fixation	on	panel

Once	the	flow	cell	adapter	is	fixed	on	the	sensor	(see	section	4.4.1)	the	installation	of	the	flow	
cell is performed by the following steps:

 Place the sensor in the 
opening	of	 the	flow	cell	 in	
that	 way,	 the	 grooves	 of	
the	 flow	 cell	 adapter	 are	
aligned with the four metal 
pins	 of	 the	 flow	 cell	 (see	
yellow	 mark	 in	 the	 figure	
on	the	right).

 Now push the sensor down 
and	turn	it	clockwise	to	fix	
it into the bayonet lock.

	 If	needed	the	flow	cell	can	
be mounted onto an s::can 
panel	 or	 a	 flat	 wall	 using	
the	2	fixing	holders	and	the	
metal bracket.

4.4.3 Mounting in Flow Cell for Waste Water

The	following	parts	are	included	in	the	delivery	of	the	flow	cell	F-48-AMMO:

Flow cell for waste water

Adapter	for	flow	cell

2 screws for adapter mounting
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Once	 the	flow	cell	adapter	 is	fixed	onto	 the	sensor	 (see	section	4.4.1)	 the	 installation	of	 the	flow	cell	 is	performed	by	 the	
following steps:

 Place the sensor in the 
opening	 of	 the	 flow	 cell	
in	 that	way,	 the	grooves	
of	 the	 flow	 cell	 adapter	
are aligned with the four 
metal	pins	of	the	flow	cell	
(see	 yellow	 mark	 in	 the	
figure	on	the	right).

 Now push the sensor 
down and turn it 
clockwise	to	fix	it	into	the	
bayonet lock.

4.5 Connection of automatic Cleaning

The	compressed	air	connection	set	(B-41)	contains	components	necessary	to	connect	the	sensor	cleaning	located	on	top	of	
the	ammo::lyser	/	fluor::lyser	to	the	cleaning	valve.	The	compressed	air	connection	is	performed	by	the	following	steps	(see	
figures	below	also):

	 Remove	dummy	insert	[1]	from	pressure	connection	on	top	of	the	sensor	by	unscrewing	the	union	nut	[2]	and	removing	the	
conical part [3]. 

 Put the union nut [2] and the conical part [3] over the cleaning hose.

	 Push	the	cleaning	hose	over	the	pressure	connection	(warm	up	with	hot	water	if	necessary).

 Fasten union nut [2] by hand.
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The connection to the cleaning valve depends on the used type of cleaning 
valve.

	 Cleaning	valve	B-44

A	compressed	air	hose	(to	be	provided	by	customer,	ID	8	mm	to	9	mm,	UV-	/	
ozone	 resistant)	must	be	used	 to	connect	 the	adapter	fitting	of	 the	pressure	
connection	set	to	the	output	side	of	the	cleaning	valve	(marked	with	A).	Fasten	
the air hose with hose clamps.

Another air hose and DIN 7.2 compressed air coupling are required to hook up 
the	compressed	air	supply	to	the	input	side	of	the	cleaning	valve	(marked	with	
P).

	 Cleaning	valve	B-44-2

The	adapter	fitting	of	the	pressure	connection	set	can	be	removed	to	connect	
the	blue	tube	directly	to	the	push-pull	fitting	of	the	cleaning	valve.	The	same	type	
of tube can be used to connect the cleaning valve to the s::can compressor.

The cleaning valve should never be connected to the compressed air coupling 
of	your	compressor	directly,	i.e.	without	a	pressure	hose	in	between.	The	total	length	of	hoses	should	be	as	short	as	possible	
to	avoid	unnecessary	pressure	 loss.	 In	special	occasions,	drinking	water	may	be	used	to	operate	the	hydraulic-pneumatic	
cleaning appliance instead or compressed air.

Any foreign matter in the compressed air supply may impair the hydraulic-pneumatic cleaning process. If you have any doubts 
about	the	purity	of	 the	air	used	(contamination	by	particles,	oil,	etc.),	please	install	an	appropriate	filter	upstream	from	the	
solenoid valve.

In	areas	with	extremely	 low	ambient	air	 temperature,	s::can	recommends	 laying	 the	compressed	air	hoses	such	 that	 they	
remain frost-free to prevent freezing of condensed water in the compressed air hose.

Please	note	that	depending	on	the	s::can	probe	and	sensor	type	you	are	using,	different	maximum	allowed	pressures	may	be	
specified.	In	case	a	central	pressurised	air	supply	is	used	in	such	a	case	the	lowest	maximum	allowed	pressure	amongst	those	
specified	for	the	individual	instruments	is	to	be	used	to	supply	all	instruments	or	the	use	of	pressure	reducing	valves	to	supply	
each instrument with the correct pressure is necessary.

In order to ensure proper operation of the automatic cleaning s::can highly recommends to use s::can compressor optimized 
for compressed air supply of all probes and sensors. 
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5 Initial Startup

Once	the	assembling,	mounting	and	installation	of	the	sensor	have	been	completed	and	checked	(see	chapter	4)	the	initial	
startup	of	the	s::can	monitoring	system	will	require	the	following	actions,	in	the	order	presented	below:

	 Connect	the	sensor	to	the	controller	used	for	operation	(see	section	5.1	and	5.2).
	 Establish	power	supply	to	the	controller	(please	refer	to	the	manual	of	the	controller)	and	wait	until	the	operation	software	

has started up.
	 Perform	initialisation	of	the	sensor.	Refer	to	section	5.3.1	in	case	of	using	a	con::lyte	D-31x,	refer	to	section	5.3.2	in	case	

of using con::lyte D-320 and refer to section 5.3.3 in case of using con::cube with moni::tool.
	 Perform	parameterisation	of	the	sensor.	Refer	to	section	5.4.1	in	case	of	using	a	con::lyte	D-31x,	refer	to	section	5.4.2	in	

case of using con::lyte D-320 and refer to section 5.4.3 in case of of using con::cube with moni::tool.
	 Configure	the	measuring	interval;	additional	information	can	be	found	in	the	respective	manual	of	the	controller.
	 If	required,	configure	the	digital,	analogue	and	fieldbus	outputs	of	the	controller.
	 Check	the	readings	obtained	for	plausibility	after	sufficient	running-in	time	(see	section	12	regarding	running-in	time).
	 If	required,	calibrate	the	readings	of	the	sensor	in	stable	water	quality	(see	chapter	6).

5.1 Controller for Operation

For proper operation of the sensor you will need one of the following controller and operating software respectively.

Controller Type Software
con::lyte D-318,	D-319 V5.01 or higher
con::lyte D-320 V7 or higher
con::cube D-315 moni::tool V2 or higher

s::can recommends to use the most current version of the operating software on the controller. For service operation 
with ana::pro please refer to section 10.4.2.

5.2 Connection to the Controller for Operation

The	sensor	will	be	delivered	either	with	fixed	cable	or	with	a	plug	connection	on	the	sensor	itself.	In	case	of	plug	connection	the	
connection cable C-1-010 has to be used to connect the sensor to a compatible socket provided on the controller. Ensure that 
the sensor plug and the connector are dry and clean. Otherwise communication errors and / or device damage might occur.

In	case	the	controller	does	not	supply	enough	sockets,	the	distribution	box	for	sensors	C-41-HUB	can	be	used.

5.3 Probe Initialisation

For operating one or several probes using one operation terminal it is necessary to allocate an individual address to every 
probe.	This	can	be	done	during	probe	initialisation	at	which	the	probe	has	to	be	recongnized	first	by	the	ontroller	for	operation	
and	then	a	modification	of	the	actual	(preset)	probe	address	might	be	performed.	The	corresponding	address	will	be	stored	on	
the respective probe. For s::can probes and sensors of the same type the same address is preset ex factory.

5.3.1 Probe Initialisation using con::lyte D-31x

The con::lyte should not be powered down or switched off during the initialisation process. In case of rebooting of 
the	con::lyte	during	the	initialisation	process	(e.g.	caused	by	loss	of	power	supply)	the	complete	procedure	of	probe	
initialisation has to be repeated.

!
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 Establish the power supply to the con::lyte and select entry Settings / Parameter settings / Install Probes in the main 
menu. 

	 Connect	the	sensor	to	the	con::lyte	(see	section	5.2).
 Push the button Enter,	which	starts	the	automatic	search	procedure	for	the	connected	probe.	Once	the	probe	is	found,	
address	1	will	be	allocated.	This	procedure	can	last	several	seconds	(see	figures	below).

 The successful completion of the initialisation will be displayed over a user message. If this message is displayed the 
initialisation	procedure	can	be	finished	by	pushing	the	button	Esc. 

A user message will also be displayed when no sensor is detected. In this case please check 
the following before repeating the procedure for probe initialisation:

 Is only one sensor connected to the con::lyte?
 Is the sensor connected properly?
 Are all wires of the con::lyte socket in the terminal compartment tight?

5.3.2 Probe Initialisation using con::lyte D-320

At the initial start-up the con::lyte D-320 provides an automatic probe and sensor initialisation 
procedure	(see	screen	on	the	right).	After	connecting	all	probes	and	sensors	to	the	appropriate	
plugs	of	 the	con::lyte	 (see	section	5.2)	and	pushing	 the	OK	 button,	 the	probe	and	sensor	
initialisation starts.

If	sensor	will	be	initialized	at	a	later	date,	the	following	steps	are	needed:

 Switch to Status display by using the Left- or Right button.
 Push Function	button,	select	menu	Manage sensors...	and	confirm	with	OK.
 Select menu Add sensor ...	and	confirm	with	OK.
	 Connect	sensor	to	the	D-320	(see	section	5.2).
 Select menu Add s::can sensor ...	and	confirm	with	OK.

As	soon	as	the	entry	is	confirmed	by	pushing	the	OK	button,	the	con::lyte	will	automatically	
search the Modbus port for a new sensor and will add the new sensor to the sensor list.

After	adding	a	new	probe	or	sensor,	the	parameters	will	be	displayed	in	the	parameter	screen.	
Furthermore	 single	 parameter	 can	 be	 added	manually	 (see	 section	 5.4.2	 and	menu	Add 
parameters...).	In	case	the	installation	failed,	the	message	Error adding! will be displayed.

Install probe 1
Probe search finished
No probe found
Continue with ENTER
Stop with ESC

Install probe 1
Probe search finished
ammo::lyser found
Continue with ENTER
Stop with ESC

Install probe 1
Searching for probe

Install probe 1
Connect only
probe 1
Continue with ENTER
Stop with ESC

Add s::can sensor...
Please connect all
sensors and press
OK to continue...

Add new Sensor
Add 0/4-20mA...
Add digital in...
Add s::can sensor...

Add s::can Sensor...
Searching    17/20
F:   ammo::lyser/0/9
A:   ammo::lyser/0/9

Add s::can Sensor...
Done. Press OK...
Added sensors:     1
Replaced sensors:  0
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5.3.3 Probe Initialisation using moni::tool

 Click the Service tab of the moni::tool screen and logon 
as Administrator.

	 Click	on	an	empty	sensor	icon	(Add new Sensor)	to	initiate	
the initialisation process.

	 An	 automatic	 search	 procedure	will	 start,	 searching	 for	
the connected sensor.

	 When	 the	 automatic	 search	 prodedure	 is	 finished,	
moni::tool will display all connected probes and sensors. 
Those	sensors	 that	are	 connected	 for	 the	 first	 time	will	
have the Status Found new sensor	 (also	 listed	as	New 
Sensors	below).

 If needed Sensor name	can	be	modified	now,	which	can	
be any descriptive name you desire or select one of the 
previous	names	listed	below	this	entry	field.

 To install the new sensor click on the blue + sign on the 
right side of the sensor or push the button Install All.

 moni::tool will install the sensor and switch to the Service 
tab showing the new sensor in the system overview. Now 
pushing the button Leave Service Mode located on the 
upper left side to start the measuring process.

 When pushing the button Advanced Search	(see	2nd and 
3rd	 figure	 from	 the	 top),	 the	method	 you	 connected	 the	
sensor	 (Connection methode),	 the	 used	COM-Port and 
the Address	can	be	defined.	A	click	on	button	Start search 
will	start	search	procedure	within	the	defined	range.

 After the Advanced Search	is	finished,	the	Install Sensor 
screen is displayed. Depending on the used Service 
Level	 (Basic,	Advanced or Expert)	 only	 the	basic	or	all	
information received from the sensor are listed up.

 To install the new sensor push the button Save in the 
upper part of the window.
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5.4 Probe Parameterisation

An	overview	of	 the	parameters	 that	can	be	measured	with	 the	different	 types	of	ammo:lyser	 /	fluor::lyser	can	be	 found	 in	
section 3.3.

5.4.1 Probe Parameterisation using con::lyte D-31x

After	 successful	 probe	 initialisation	 (see	 section	 5.3.1)	 the	measuring	 parameters	 of	 the	 ammo::lyser	 /	 fluor::lyser	will	 be	
displayed	on	the	display	of	the	con::lyte	automatically.	If	needed	the	measuring	parameters	can	be	configured	individually	using	
the menu item Settings / Parameter settings / Parameter n	(Settings / Parameterconfig / Parameter n	with	older	versions).		

The name of the Probe or sensor used as a source of the parameter is displayed in the upper 
line	(e.g.	ammo::lyser).	If	several	probes	or	sensors	are	installed	the	instrument	from	which	
a parameter needs to be displayed can be selected here. Under the entry Probe the Address 
that has been allocated to that probe is displayed as an additional information. The Index 
specifies	the	place	of	the	corresponding	parameter	onto	the	allocated	probe.	The	Unit of the 
selected parameter is displayed in the line below. The item Decimal places enables settings 
of	the	number	of	displayed	decimal	places	(between	0 and 4).	With	the	default	setting	auto the 
number of decimal places will be automatically set by the sensor.

5.4.2 Probe Parameterisation using con::lyte D-320

After	successful	probe	initialisation	(see	section	5.3.2)	the	needed	measuring	parameters	of	the	ammo::lyser	/	fluor::lyser	have	
to be added to the parameter display. This is performed by the following steps:

 Switch to status display with Left- or Right button.
 Push Function	button,	select	menu	Manage sensors...	and	confirm	with	OK.
 Select ammo::lyser/0/x	and	confirm	with	OK.
 Select menu Add parameters...	and	confirm	with	OK.
	 Select	needed	parameter	and	confirm	with	OK.

The selected parameter will be displayed now on the next free position of the parameter 
display.	The	default	display	configuration	is	used.	Changing	the	display	format	is	performed	by	the	following	steps:

 Select the parameter in the parameter display using Up- or Down button.
 Push Function	button,	select	menu	Display settings...	and	confirm	with	OK.
 Select ammo::lyser/0/x	and	confirm	with	OK.
 Select menu Add parameters...	and	confirm	with	OK.
	 Select	needed	parameter	and	confirm	with	OK.

In	the	displayed	parameter	configuration	the	following	settings	can	be	modified.

 Name Displays the actual name of the paramter. 
 Unit  Displays the actual unit of the paramter. 

To	change	the	name	or	unit	of	the	parameter,	select	the	entry	with	Up- and Down buttons and 
by pushing the OK button the name can be changed with Up-,	Down-,	Left- and Right buttons. 
Pushing the OK	button	confirms	the	new	name.	

Please	note	that	change	of	parameter	name	or	unit	will	not	change	the	parameter	configuration	itself	(e.g.	if	you	change	the	
parameter name NO3-N to NO3 the reading will still be NO3-N).

 Disp.Format	 Within	this	line	the	number	of	displayed	decimal	places	(between	0	and	5)	can	be	set.	Please	note	that	in	 
  case of too many digits high values can not be displayed and the parameter reading will switch to plus signs  
	 	 (++.+++++).		

 Load Defaults		 Confirming	this	entry	by	pushing	the	Ok button will restore the default display settings from the 
   sensor.

All	modifications	performed	by	the	operator	within	these	settings	menu	will	be	documented	in	the	configfile	of	the	con::lyte	(see	
manual	con::lyte	D-320).

Parameter 1
Probe:    ammo::lyser
Address:            1
Index:              0
Unit:            mg/l
Decimal places:  auto

 Add para.
u Add  NH4-N
  Add  Temp.

P2/Temp
Name:           Temp
Unit:             °C
Disp.Format:       1
Load Defaults
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5.4.3 Probe Parameterisation using moni::tool

After	successful	probe	initialisation	(see	section	5.3.3)	all	parameters	available	on	the	probe	will	be	installed	and	automatically	
displayed on the Value	screen	of	moni::tool.	 If	not	all	new	parameters	are	displayed,	please	check	 the	maximum	number	
of parameters of your monit::tool license. If you want to 
configure	the	measuring	parameters	induvidually	this	can	be	
done using the menu item Service / Terminal / Parameter.

After selecting that menu item a list of all installed parameters 
is displayed. After selecting one or several parameters by 
clicking on them the following activities can be performed:

 Moving the selected parameter to a higher position in the 
Value display by pushing  the entry Up.

 Moving the selected parameter to a lower position in the 
Value display by pushing  the entry Down.

 Deleting the selected parameter from Value display by 
pushing  the entry Remove Parameter.

 A new parameter can be added by pushing  the entry Add 
Parameter.

	 Click	on	 the	blue	wheel	 (Edit)	on	 the	 right	hand	side	of	
the parameter will display the actual parameter settings. 
Depending on the actual Service Level different settings 
are displayed and can be edited. Parametername,	Unit 
and Resolution	can	be	modified	in	the	Basic level. 

 On a higher Service Level	 (Advanced,	 Expert)	 the	
Additional Parameters	can	be	configured.		

	 Click	on	the	blue	check	mark	(Config)	on	the	right	hand	
side of the parameter to check or modify the settings for  
vali::tool of this parameter. The Basic screen is displayed 
on the right. Please refer to the manual moni::tool for 
further information.

	 Click	on	the	next	blue	sign	(Alarm)	on	the	right	hand	side	
of the parameter to check or modify the alarm settings 
for this parameter. The basic screen is displayed on the 
right. Please refer to the manual moni::tool for further 
information.
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6 Calibration
The	ammo::lyser	/	fluor::lyser	is	equipped	with	quality	certified	measuring	electrodes	and	ready	for	use.	Because	the	electrodes	
have	to	adapt	to	the	composition	of	the	measured	medium	(background	matrix),	a	certain	time	for	conditioning		 is	needed	
(see	technical	specifications).	As	soon	as	the	measurement	is	stable,	a	matrix	adaption	(local	calibration)	can	be	performed	
if needed.  

6.1 Types of Calibration

The	ammo::lyser	/	fluor::lyser	is	equipped	with	a	global	calibration	(factory	setting)	for	each	installed	electrode.	A	reset	to	this	
global	calibration	is	possible	at	any	time.	The	table	below	can	be	used	as	assistance,	to	decide	which	calibration	type	shall	
be used:

Global Calibration Local Calibration
Offset Calibration with 1 Sample Linear Calibration with 2 Samples

   At initial startup

   During conditioning

   After electrode replacement

			In	case	of	failed	(not	accepted) 
    linear calibration

			At	initial	startup,	in	case	reading 
     does not correlate with reference  
     value after completed conditioning 
					(matrix	adaption).
			If	sensor	displays	zero,	although 

     concentration in measured medium 
					is	>	0.3	mg/l
   If sensor displays stable reading  
					>	0.3,	although	concentration	in 
     measured medium = 0.
   During routine functional check to 

     adapt the reading to the reference 
     value.
   If readings are drifting to higher 

     concentrations.
			After	electrode	replacement,	in	case	 

    reading does not correlate with  
    reference value after completed  
    conditioning and activated global 
    calibration.

   If reading correlates with reference
					value	at	lower	concentrations, 
     but differs at higher concentration.

   If higher accuracy of measurements
     is required.

   If measurement range shall be
     changed.

			When	the	electrode	is	aged, 
     but shall not be replaced yet 
					(adaption	of	electrode	slope).

6.2 Notes for Calibration Procedure

 The local calibration can be performed either directly in the measured medium without removing the sensor from the 
installation	place	(recommended)	or	outside	in	a	beaker	(min.	250	ml)	with	calibration	solution.

	 First	the	temperature,	then	pH	and	Potassium	and	finally	the	other	ISE	electrodes	shall	be	calibrated.
 
	 Before	 performing	 any	 kind	 of	 calibration	 ensure	 appropriate	 conditioning	 time	 of	 the	 sensor	 (see	 technical	
specifications).

	 Before	performing	a	local	calibration	ensure	the	correct	function	of	the	sensor	(see	section	8).

	 During	calibration	ensure	that	the	complete	measuring	head	(i.e.	all	electrodes)	are	submersed	into	the	measuring	medium	
and protective caps are removed. 

 The temperature sensor can be calibrated on air or in the measuring medium towards a reference thermometer.

 If a linear calibration was performed outside the measuring medium successfully and there is still a difference between 
the	real	concentration	 in	 the	measuring	medium	and	the	sensor	reading	after	 installation,	an	offset	calibration	shall	be	
performed directly in the measuring medium additionally.
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A local calibration is performed by the following steps:

Check sensor readings:

	 Check	on	the	controller	 for	operation,	 if	 the	sensor	readings	are	stable	(no	jumps,	no	scattering,	no	drift)	 for	at	 least	5	
consecutive measurements.

	 Open	calibration	menu	and	wait	until	displayed	quality	number	is	>	0.9.

Take sample & store actual reading:

 Push button Sample to store the actual reading on the sensor. The previous sample value will be overwritten.
 Take a sample for reference measurement at the same time close-by the measuring electrode.
 Now you can switch the controller for operation back to normal measuring mode.

Analyze reference sample:

	 If	required,	filtrate	and	stabilise	the	reference	sample.
 Analyse the reference sample as soon as possible. 

Performing local calibration:

 Open calibration menu on controller for operation.
 Enter the reference value of the appropriate sample.
	 Check	if	the	desired	calibration	type	(offset,	linear)	is	selected.
 Perform the calibration by pushing the calibrate button.

Check sensor readings:

 Wait if any error message is displayed.
 Wait for next measurement.
 Check if reading is plausible and no status error is displayed.

6.3 Special Notes for Calibration of ISE Electrodes

Ion	type,	 ionic	strength	and	other	characteristics	of	the	measuring	medium	will	significantly	affect	the	results	obtained	with	
the	ion	selective	electrodes.	For	highest	accuracy	the	same	environment	conditions	(temperature,	flow	velocity,	pH)	shall	be	
ensured during the calibration procedure like during the normal operation. Therefore it is recommended to perform calibration 
directly	in	the	measured	medium	with	sensor	installed.	Ideally,	two	samples	are	used	which	were	taken	at	different	times,	and	
represent the high and low values of the measuring range that is expected in the application. 

If	 standard	 solutions	 are	 needed	 for	 calibration,	 never	 use	
normal	 standards	 ready	 for	 use,	 because	 these	 are	made	
with distilled water and will never represent a natural ion 
background matrix. Standard solutions can be made quickly 
and easily with the real measured medium or drinking water 
by	adding	high	concentrated	standards	(spiking).	

The table on the right shows a selection of possible standards 
that can be used for spiking the samples.

 The samples used for a two point calibration should 
represent	the	total	measuring	range,	but	the	concentration	
difference must not be more than a factor 100.

 As a general rule sample 1 should be approx. 2.5 % and sample 2 should be approx. 90 % of the max. measured 
concentration.

	 The	 upper	measuring	 range	will	 be	 redefined	 by	 a	 linear	 calibration	 (higher	 lab	 value	 +	 10%).	 Higher	 values	will	 be	
displayed	but	System	Status	will	be	set	to	Warning.	That	means,	if	high	sample	with	NH4-N	=	18	mg/l	is	used,	the	upper	
measuring	range	will	be	18	+	10%	=	19.8	mg/l.	

Name Concentration 1)

Ammonium Standard Solution 1000 mg/l NH4-N
Potassium Standard Solution 1000	mg/l	K
Nitrate Standard Solution 1000 mg/l NO3-N
Chloride Standard Solution 1000 mg/l Cl
Fluoride Standard Solution 1000 mg/l F

1)  The Ammonium concentration of 1 liter sample can be 
increase by 10 mg/l by adding 10 ml of standard.

ammo::lyser	&	fluor::lyser	V2.1,	08-2019	Release

www.s-can.at

Copyright © s::can Messtechnik GmbH

23 / 54

1

2

5

3

4



Within	the	table	below	you	will	find	two	further	examples	for	sample	spiking	with	1000	mg/l	standard:

Sample 1 Concentration Standard added Concentration of Sample 2 New	Measuring	Range
1.0 liter 0.3 mg/l 5 ml 5.3 mg/l 0 - 5.83 mg/l
0.5 liter 2.8 mg/l 10 ml 22.8 mg/l 0 - 25.08 mg/l

The	 local	 calibration	 is	 applied	 to	 the	 raw	value	 (mV	 readings)	 and	not	 to	 the	 calculated	 concentration	 (mg/l	 value).	The	
correlation between mV and mg/l value is not linear but logarithmic. That means performing an offset calibration will not change 
the	mg/l	readings	by	a	constant	factor.	The	two	figures	below	are	showing	the	effect	of	an	offset	calibration.
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6.4 Performing a Calibration

6.4.1 Calibration using con::lyte D-31x

The Calibration entry in the con::lyte main menu leads you into the menu that enables the 
calibration of the sensor. When Calibration	is	selected	a	password	must	be	entered	(password	
=	1)	before	the	calibration	can	be	started.	The	next	step	is	selection	of	the	parameter	to	be	
calibrated	(e.g.	NH4-N)	in	the	selection	field	Parameter Calib.

Now the menu for local calibration will appear. As long as the sensor is working with factory 
calibration	(default)	the	entry	Calib. shows global and no Type	can	be	selected	(as	displayed	
on	the	right	hand	side).	The	entry	Calibrate!	has	to	be	confirmed	by	pushing	Enter if the actual 
used local calibration shall be replaced by the global one.

To perform a local calibration the entry Calib. has to be changed from global to local. Then 
below the entry Type will show Offset as one possible type of calibration. The Type can be 
changed to Linear also.

The display shows the sensor reading of the parameter actually measured and displayed 
(Value)	as	well	as	the	quality	number	of	this	reading	(Quality).	The	quality	can	vary	between	0	
(bad)	and	1	(perfect)	and	should	be	>	0.9	when	storing	the	displayed	value	as	a	sample.

In	the	next	 line	the	parameter	concentration	stored	on	the	sensor	as	first	sample	for	offset	
calibration	(Sample 1)	is	displayed.	As	long	as	no	sample	is	stored	on	the	sensor	the	display	
will	show	dashes.	When	confirming	the	entry	Sample 1 by pushing Enter the raw signal of the 
actually	measured	(displayed)	parameter	concentration	will	be	stored	as	new	sample	on	the	
sensor. 

On the entry Lab 1	 the	 result	 (real	parameter	concentration)	corresponding	 to	 the	 reading	
stored under Sample 1 can be entered here.

Only if calibration type linear	is	selected,	the	values	for	Sample 2 and Lab 2	are	visible	on	the	display	and	can	be	modified.

When the entry Calibrate!	is	confirmed	by	pushing	Enter,	the	calibration	is	performed.	Successful	calibration	is	shown	
in	a	user	message	(Please wait and then Local calib. saved).	If	the	calibration	was	not	successful	(user	message	
Local calib. Error!)	the	previous	calibration	will	be	used	further	on.

Local cal.:   NH4-N
Calib.:         local
Type:          Linear
Value:           3.27
Quality:         0.93
Sample 1:     -156.64
Lab 1:           3.6
Sample 2:       --.--
Lab 2:          --.--
Calibrate!

Parameter Calib.
Local cal.:     NH4-N
Local cal.:     K
Local cal.:     pH
Local cal.:     Temp

Local cal.:   NH4-N
Calib.:        global
Type:            None
Calibrate!

!
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6.4.2 Calibration using con::lyte D-320

This	operating	controller	provides,	beside	normal	calibration	procedure	(see	 further	down),	
the possibility for a quick calibration call directly from the parameter view. This is performed 
by following steps:

 Select the parameter in the parameter display with Up- or Down button.
 Push OK	button,	which	directly	displays	the	calibration	screen.
 Select Sample 1	and	confirm	with	OK to store the raw signal of the actual reading.
 Take a water sample to analyse real parameter concentration.
	 Enter	the	result	from	laboratory	analyse	into	the	field	Lab 1.
 Select entry Perform Calibration	and	confirm	with	OK.
 Leave the calibration screen with Back button.

The advanced local calibration provides extensive possibilities for calibration of measurement 
parameter.	 After	 selecting	 the	 parameter	 in	 the	 parameter	 display,	 pushing	 the	 Function 
button,	selecting	the	menu	Calibrate expert... and pushing the OK	button,	the	calibration	screen	is	displayed.

 Type  Two different types of calibration are available: Local or Global.	By	default 
  Local is selected. This is the normal calibration performed by the operator. 
  As soon as Global	is	selected	an	confirmed	with	OK	a	reset	of	this	parameter	 
	 	 to	factory	calibration	is	performed	and	the	actual	reading	(Value),	the	raw	 
	 	 signal	(Private)	and	the	default	offset	(Offset)	will	be	displayed.

 Mode As available local calibration variants either Offset or Linear can be 
  selected.

 Perform Calibration	 Confirming	 this	entry	by	pushing	 the	Ok button will execute the 
	 	 	 local	calibration,	using	the	Lab and Sample values displayed on  
   the calibration screen.

 Value Displays the measured value of the sensor like on the parameter  
	 	 screen	also	 (i.e.	 using	 the	actual	 calibration).	The	 value	will	 be	 updated	 
  permanently.

 Private Displays the quality number of this reading. The quality can vary between 0 
	 	 (bad)	and	1	(perfect)	and	should	be	>	0.9	when	storing	the	displayed	value 
  as a sample.The value will be updated permanently. 

 Lab 1 Within this line the correct value for the measured Sample 1 has to be entered. The entered Lab value  
	 	 can	be	either	the	laboratory	result	of	the	sample	taken	or	the	concentration	of	the	standard	solution,	which	 
  is used for calibration. The unit of the lab value has to be in accordance with the measuring parameter.

   An entered Lab value can be deleted by selecting it and pushing the Function button so that it will not be  
  used in the calibration.  

 Sample 1	 When	confirming	 this	entry	by	pushing	 the	Ok	 button,	 a	measurement	will	 be	performed	and	stored	as 
  sample 1 for the local calibration. The sample for the laboratory should be taken at the same time. The 
	 	 displayed	and	stored	value,	which	will	be	used	for	the	calibration	might	be	a	raw	value	(e.g.	mV	value)	and 
  therefore might also be negative. 

	 	 	 Existing	readings	(Sample 1 or Sample 2)	are	overwritten	whenever	a	new	measurement	was	performed 
	 	 or	if	the	measurement	was	invalid,	the	message	Measure! will be displayed instead of a numerical value. 

 Slope Displays the used slope of the actual calibration. It is not possible to edit this value.

< V   P1/4 MH4-N    >

u 1.02 NH4-N
ppm

 18.7 Temp
°C

 P1/NH4-N
Lab 1:         1.62
Sample 1:     78.11
Perform Calibration

  P1/NH4-N
Type:          Local
Mode:         Linear
Perform Calibration
Value:          1.02
Private:        0.94
Lab 1:          25.3
Sample 1:      -65.8
Lab 2:          --.--
Sample 2:       --.--
Offset:         0.0
Slope:          6.00

 P1/NH4-N
Type:         Global
Value:          1.02
Private:        9.74
Offset:        10.00
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6.4.3 Calibration using moni::tool

Click the Service tab on the 
moni::tool screen.

Logon as Administrator with 
password admin1 or your 
individual username.

Click the icon of the sensor 
you want to calibrate in the 
displayed system overview.

Click the icon Calibrate sensor 
in the next screen.

Now	the	screen	shows		a	list	of	all	parameters	being	measured	by	this	sensor	(Parameter name).	

Clicking on the blue triangles 
will open more information 
about actual used calibration 
for this parameter.

Furthermore a click on the 
History icon rightmost opens a 
logbook showing all up to now 
with this con::cube performed 
calibration procedures.

Open the calibration screen 
by clicking on the Calibrate 
icon on the right side of the 
parameter you want to cali-

brate.

This button displays the actual 
used	calibration	(Global,	Offset 
or Linear).	Push	this	button	to	
select the type of calibration 
you want to perform.

Watch the current readings 
and the quality being displayed 
numerically and graphically 
on the calibration screen. 
Wait until readings are stable 
(Quality OK).

Push the Sample icon to 
store the actual reading on 
the sensor. Please note that 
the displayed value is the raw 
value	(mV	reading).

Push the Edit icon to enter the result of the laboratory analysis and store it on the sensor.

Push the button Perform calibration to start the calibration procedure.
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 After pushing the Perform Calibration button an individual 
name can be entered to describe the calibration 
(Calibration name).

  During the calibration 
process a message is 
displayed on the screen 
(see	figure	on	the	left).

	 After	the	calibration	procedure	is	finished	a	user	message	
will	 inform	 the	 operator,	 if	 the	 local	 calibration	 was	
successful	 (see	 figure	 on	 the	 right)	 or	 not	 (see	 figures	
below).

The calculated Slope per decade will be displayed in 
case of a linear calibration. This might help to judge 
the	electrode	quality	(see	section	8.5).

 If the offset of the local calibration is incorrect or the slope 
is	too	low,	the	displayed	user	message	will	look	as	shown	
on the right.

	 If	 the	slope	of	 the	 local	calibration	 is	 too	high,	 the	user	
message will look as shown on the right.

	 If	 several	 calibration	 failures	 have	 occured,	 all	 of	 them	
will	be	displayed	in	the	user	message	(see	figure	on	the	
right).

In case a Sensor status error / warning	is	displayed,	
the performed local calibration will be refused and 
the	ammo::lyser	/	fluor::lyser	will	stay	unchanged.	

!

!
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7 Data Management

7.1 Data Storage

The following information is stored directly on the sensor:

	 Result	of	offset	or	linear	calibration
	 Factory	settings	(Global	Calibration)
 Two measured samples and the according reference values for comparison
 Information for compensation
	 Device	information	(e.g.	electrode	type	for	each	slot,	serialnumber,	address,	please	refer	to	section	10.3)

The sensor readings can be stored on the controller used for operation. There is no possibility to store readings on the sensor 
itself.

7.2 Data Transfer

The measurements are performed on the sensor and the readings are transfered to the controller used for operation via the 
sensor	cable	using	RS	485.	

The reading can be transfered from the sensor either as parameter concentration [e.g. mg/l] or as raw value [mV]. Transfer and 
storage of mg/l and mV at the same time is not possible. 

7.3 Data Visualisation

For visualisation of the sensor readings one of the following s::can controller can be used:

 con::lyte
 con::cube
 con::nect with PC
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8 Functional Check

A functional check might be required for one of the following reasons:

 Initial startup
	 Routine	functional	check
 Suspicion of monitoring system malfunction
	 Modification	of	monitoring	system	(e.g.	integration	of	additional	sensor	or	device)
 Change of measuring location

Depending	on	the	application	(water	composition),	 the	probes	and	sensors	connected	and	the	environmental	conditions	a	
regular	functional	check	(weekly	to	monthly)	is	recommended.	The	following	sections	provide	an	overview	of	all	the	actions	
that	have	to	be	performed	to	check	the	monitoring	system	quickly	(see	section	8.1),	to	check	the	plausibility	of	the	collected	
readings	(see	section	8.2)	and	to	check	the	integrity	of	a	single	probe	or	sensor	(see	section	8.3).	Finally	sections	8.4	and	8.5	
explain how to check the measurement accuracy and the electrode aging.

8.1 Check of Monitoring Station

Check con::lyte moni::tool / con::cube What to do if check failed
Power supply controller Green LED is on?

Text is visible on the 
display?

LED on housing cover is on 
or	at	least	flashing?
moni::tool screen is 
displayed after touching the 
screen?

Check power supply of 
controller.
Power off controller for 
5 minutes and power on 
again.

System running 
(up-to-date)

Displayed system time 
is current and is updated 
every second?

Click on system clock at 
the bottom of the screen 
shows current time and last 
measurement. 
Both	are	current?

Check for displayed error 
messages.
Check if Service mode 
is acitvated or automatic 
measurement is paused.

System status No error messages or error 
symbols are displayed?

LED of con::cube is blue 
and Status icon of moni::tool 
is not blinking yellow?

See section 10 for 
Troubleshooting.

Reason	for	bad	system	
status

Check logbook entries since 
last functional check.

Open Status tab and select 
symbol of affected sensor 
for more information.

See section 10 for Status- 
and Errorcodes.

Check Remark
Function of automatic 
cleaning

Use function Clean now or wait for next cleaning cycle. Watch for air bubbles when cleaning 
is activated.

Compressed air supply for 
automatic cleaning

All	tubes	and	fittings	are	tight?

Function of compressor and 
storage tank

Drain	condensed	water	from	storage	tank	of	compressor	(not	necessary	for	s::can	compressor	
B-32).	Check	pressure.

Monitoring station
(by-pass)

All	tubes	and	fittings	are	tight	and	all	probes	and	sensors	are	supplied	with	medium?
No air bubbles within the tubes?

Installation submersed 
(in-situ)

Mounting equipment of all devices is ok and all probes and sensors are submersed?

Data transfer Check if displayed readings on local controller are equal with displayed readings on customer 
display system.
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8.2 Check of Readings

Check con::lyte moni::tool / con::cube What to do if check failed
Current readings 
displayed completely

No NaN and no dashes 
(-	-	-	-,-	-)	or	plus	sign	
(++++,++)	are	displayed.	
Use arrow buttons to 
scroll through all displayed 
parameters. 

No NaN displayed. Check if parameter is 
outside the measuring 
range. 
Check parameter display 
settings	(number	of	digits).

Current parameter status
of displayed readings

D-31x:
Check logbook entries since 
last functional check.
D-320:
Parameter	name	is	flashing	
in case of any error.

Red	background	for	
parameter indicates an error 
or alarm. Grey background 
indicates reading is not 
current.

See section 10 for Status- 
and Errorcodes.
D-320:
Use menu function 
Monitore... to check actual 
parameter status.

Check Reason	/	possible	error Remark
Up-to-date:
Readings	actualised
on regulary base?

- Measuring interval is too long
- Automatic measurement has been stopped manually
- Service mode activated

Consider measuring interval 
and smoothing.

Continuity:
Check historical data
(timeseries)	for	inter-
ruptions or discontinuities

- Change of monitored medium
- Local calibration
-	Maintenance	of	sensor	(cleaning,	etc.)
-	Readings	out	of	range
-	System	failure	(loss	of	power,	communication	error,	etc.)

Only possible if timeseries 
are availbale.

Plausibility:
Timeseries look plausible 
with daily or seasonal 
fluctuation

-	Drift	of	readings	(can	be	caused	by	aging	of	electrodes	or 
			fouling).
- Increasing noise 
		(can	be	caused	by	flow	conditions	or	external	interference).
-	Fixed	readings	/	no	fluctuation

Check logbook of plant 
operator if possible.
Refer	to	section	10	for	
Troubleshooting.

Measuring range:
Readings	are	within	the	
specified	and	calibrated	
measuring range?

Quality of results might 
be reduced outside the 
specified	range.

Accuracy:
Difference between 
laboratory values and 
readings of the sensor

In	case	of	significant	difference	a	calibration	has	to	be	
performed	(please	refer	to	section	6).

To verify the accuracy of 
the	displayed	readings,	only	
a reliable and validated 
comparison method has to 
be used. 
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8.3 Check of Sensor Integrity

When	 there	 is	 any	 doubt	 regarding	 the	 integrity	 of	 the	 sensor,	 please	 use	 the	 following	 flowchart	 to	 check	 sensor	 and	
installation:

1)	 	 	 Check	 if	 the	 sensor	 readings	 are	 plausible	 and	 stable	 (no	 jumps,	 no	 scattering,	 no	 drift)	 for	 at	 least	 5	 consecutive 
       measurements.

Check installation for: - any damage

- any clogging

Check water supply:

- Sensor submersed all the time?

- Continuous water supply of flow cell?

Check readings 1)

Sensor integrity ok
Ok

Not ok

Check readings 1)

Place sensor into a bucket filled 

with tap water or standard solution.

- Demount sensor and perform manual cleaning

- Check for any damage of sensor or electrodes

- Remove any air bubbles from electrodes

- Install sensor again

Demount sensor and place it into a bucket 

filled with the water that shall be monitored.

Ok Sensor integrity ok. Installation and 

water supply should be improved.

Not ok

Ok

Not ok

Check readings 1) Sensor integrity ok. Cleaning and 

handling should be improved.

Ok

Not ok

Check readings 1)

Sensor integrity ok. Environmental 

interferences have to be checked / 

improved (e.g. flow velocity, system

grounding, external interferences).

Sensor integrity ok. Monitored 

medium has to be checked 

(e.g. conductivity, background).

Ok

Not ok

Check readings 1)

Replace measuring electrode
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8.4 Check of Reading Accuracy

8.5 Check of Electrode Aging

Aging	of	 an	 ISE	electrode	means	 the	 sensitivity	 decreases.	This	 can	be	quantified	by	 checking	 the	electrode	 slope.	The	
electrode	slope	of	a	new	electrode	is	56	mV	per	decade	at	20°C	(54	mV	at	10°C	and	58	mV	at	30	°C).	Once	the	electrode	slope	
has	reached	the	lower	limit	(i.e.	20%	of	original	slope,	see	table	below	also),	the	electrode	needs	to	be	replaced.	

Slope per decade % of original slope Electrode Status Comment
25 - 59 mV 45 - 105 % fully operational electrode ok 1)

12 - 25 mV 20 - 45 % already aged reduced	accuracy,	electrode	can	be	replaced
< 12 mV < 20 % dead electrode has to be replaced

1) The electrode slope of a new or refurbished electrode depends on the background matrix of the measured water. High 
amount of interfering ions and / or high conductivity will reduce the slope.

The	actual	electrode	slope	(i.e.	the	actual	electrode	status)	can	be	checked	by	using	one	of	the	following	possibilities:

	 Performing	a	linear	calibration.	Whenever	a	linear	calibration	is	performed,	the	electrode	slope	is	checked	internally.	The	
linear calibration will be rejected in case the electrode slope is too low.

	 When	the	con::cube	is	used	to	perform	the	linear	calibration,	the	electrode	slope	(slope	per	decade)	will	be	displayed	as	
additional information. Using the table above the operator can judge the actual electrode status.

 The electrode slope can be calculated by the operator himself based on the two sample readings in different standards 
with	known	concentrations	(see	formula	for	calculation	below).	If	the	difference	of	the	used	standards	is	a	factor	of	10	(e.g.	
2	mg/l	and	20	mg/l)	the	slope	per	decade	is	simply	the	difference	of	the	mV	readings.

	 Slope	per	decade	[mV]	=	(mV	Sample1	-	mV	Sample	2)	/	(LOG	(mg/l	Sample	1	/	mg/l	Sample	2))			

- Place sensor into the water used for accuracy check

- Wait until readings are stable (quality number > 0.9)

- Note displayed reading and push “Sample 1” button

- Take a grab sample

- Perform laboratory analysis of the sample

Compare result from 

laboratory with displayed 

reading you have noted

Perform offset calibration using 

Sample 1 and result from laboratory

Sensor integrity ok. 

 Accuracy check is finished

 Optional continue with aging check

Check if accuracy is within 

specification (see section 

10 for sensor accuracy)

Ok

Not ok
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9 Maintenance

9.1 Cleaning

During	routine	operation	the	cleaning	of	the	ammo::lyser	/	fluor::lyser,	i.e.	the	measuring	electrodes	of	the	sensor,	is	performed	
automatically via compressed air. To clean the sensor manually the following is recommended:

Before	demounting	the	sensor	be	sure	that	automatic	air	cleaning	is	deactivated	via	operating	software	and	air	supply	
line is depressurised to avoid dirt and / or injury by suddenly escaping pressurized air.

	 Rinse	sensor	with	hand-hot	(lukewarm)	drinking	water	to	remove	course	deposits	from	the	sensor	housing.	To	clean	the	
sensor	housing	(not	the	electrodes	themselves)	a	soft	cleaning	agent	(e.g.	dishwashing	detergent)	can	be	used.

 Put the sensor in a bucket of hand-hot drinking water for several minutes to remove deposits on and in between the 
measuring electrodes.

	 The	cleaning	of	the	measuring	electrodes	is	performed	by	using	a	soft	cloth	(one	that	does	not	leave	behind	fibres),	cotton	
swabs or paper tissues that are moistened with tap water before they are applied.

When	cleaning	the	measuring	electrodes,	care	has	to	be	taken	that	the	membranes	are	not	damaged	(do	not	use	
abrasive	materials	such	as	scouring	sponges	or	stiff	brushes).

Never	 use	 tenside	 or	 surfactant	 containing	 cleaning	 agents	 (washing	 liquid)	 to	 clean	 the	 electrodes	 or	 the	
membranes.

9.2 Refurbishment of Electrodes

The	ISE	electrode	is	a	typical	spare	part	and	has	to	be	replaced	regularly.	Some	types	of	electrodes	(NH4-N,	K,	NO3-N)	can	be	
refurbished	at	s::can.	That	means	that	all	aged	components	(membrane	cap,	electrolyte)	will	be	replaced	and	the	refurbished	
electrode will be tested for it‘s quality by s::can.

This refurbishment can be ordered directly on the s::can homepage within the section Services	using	the	ELRO-form.	

The	ELRO	process	is	displayed	below:	

On all electrodes is a label as-
signed that provides the following 
information:  

Type of electrode

Serial	number	(S/N)

Production date

Number of refurbishment 
(2	refurbishments	are	possible)

R
ef

ur
bi

sh
m

en
t

ELRO

The digital ELRO form 

partner portal.

Sales Partner / Customers::can

Every electrode is quality 
checked on arrival.

-
ished and the electrode 
ready for collection.

The refurbishment is 
ordered by submitting 
the digital order form.

If an electrode is visually 
damaged, an offer for a 
new electrode is sent.

You immediately 
receive an offer for the 
refurbishment.

Quotation
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9.3 Replacement of Electrodes

The	 electrodes	 need	 to	 be	 replaced	 regularly	 (see	 technical	 specifications	
regarding	life	time).	The	replacement	is	performed	by	the	following	steps:

For	replacement	of	the	electrodes	you	need	the	ammo::lyser	/	fluor::lyser	
itself,	 replacement	 electrode,	 tool	 for	 electrode	 replacement	 (E-542-
TOOL)	and	paper	tissue	for	cleaning.

Clean the sensor as explained in section 9.1.Finally dry 
the electrodes and electrode head with an absorbant 
paper tissue.

Screw out the electrode that needs to be replaced 
using	 the	 tool	 for	 electrode	 replacement	 (E-542-
TOOL).	Doing	this,	hold	the	sensor	slightly	inclined	to	
ensure no moisture can enter the electrode slot.

Remove	the	old	electrode	from	the	slot	and	check	 if	
there is any dirt or moisure within the electrode slot. 
Whipe it clean and dry with a paper tissue if needed.

Unpack the new electrode carefully.

The pH- and reference electrodes are protected with a 
cap.	Before	removing	the	cap	cut	the	cable	strap	that	
fixes	the	cap.

Take the new or refurbished ISE electrode and shake 
it like a mercury thermometer to remove air bubbles 
from the internal side of the membran.

Make	 sure	 that	 the	 threads,	 all	 sealing	O-rings	 and	
the electrode plug are clean and undamaged before 
putting the electrode carefully into the slot.

Putting	a	thin	film	of	vasiline	onto	the	O-ring	makes	it	
easier to screw in the electrode.

Carefully	screw	the	electrode	into	the	sensor	using	the	electrode	key	(E-542-TOOL)	
until hand tight.

Finally	install	of	the	ammo::lyser	/	fluor::lyser	according	to	the	procedure	described	in	section	
[5] and perform a local calibration of the new electrode according to the procedure described 
in section [6].
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10 Troubleshooting
10.1 Typical Error Pattern

Error Reason Removal
Drift	of	readings	(after	startup	or	
electrode	replacement)

 New electrodes need time to 
adapt to the measuring medium 
(conditioning	time).

 Conditioning of electrode before 
the installation.

 Perform local calibration after 
the electrodes are completely 
conditioned.

Drift	of	readings	(during	operation)  Change in the measuring medium 
(e.g.	interference	of	ions)

 Air bubbles
 ISE electrode aged      
 Electrode used for NH4-N 

compensation aged
	 Reference	electrode	aged

 Check measuring medium
	 Remove	air	bubbles
 Clean the sensor / electrodes
 Perform linear calibration
	 Replace	electrode

Shift	/	jump	of	readings	(offset)	but	still	
changes in concentration visible

 Small air bubbles sticking to the 
membrane

 Dirt / deposition on the electrode 
 Sudden change in measuring 

medium composition

	 Remove	air	bubbles
 Clean the sensor / electrodes
 Check mV reading of sensor in tap 

water or standard
	 Perform	check	of	accuracy	(see	
section	8.4)

Shift	/	jump	of	readings	(offset)	and	no	
changes in concentration visible

 Large air bubbles sticking near the 
membrane surface

 Fouling of the electrode caused by 
organics present in the measuring 
medium	(chemical	/	mechanical	
damage)

 Membrane mechanical damaged / 
destroyed

	 Remove	air	bubbles
 Clean the sensor / electrode
 Check mV reading of sensor in tap 

water
 Perform linear calibration
	 Replace	electrode

Noisy	readings	(sudden	periodical	
jumps)	on	single	or	all	parameters	

 Electromagnetic interference 
caused by other equipment 
installed nearby

 Moisture or water ingress

 Ensure that measuring medium is 
grounded correctly

 Check if electrode slots are clean 
and dry

 Check sensor integrity
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Error Reason Removal
Regular	jumps	of	readings	synchro-
nized with automatic cleaning

 Too intensive air pressure cleaning
 Wrong automatic cleaning settings 
(waiting	time	between	end	of	
cleaning and measurement too 
short)

	 Reduce	intensity	/	frequency	of	
automatic cleaning.

 Check if cleaning pressure is max. 
4 bar.

 Increase waiting time before 
measurement

Low	accuracy	of	readings	(readings	
too low or too high compared to 
laboratory	values)

 Check sensor integrity
	 Check	reading	accuracy	(see	
section	8.4)

One reading is NaN 	 Reading	out	of	measuring	range
 Parameter not calibrated correctly     
 Electrode defective

 Check sensor integrity
	 Check	reading	accuracy	(see	
section	8.4)

All displayed readings are NaN  Communication problem between 
sensor and operation terminal 

 Sensor not installed correctly

 Check connection plug and sensor 
cable

	 Reinstall	sensor
Quality factor < 0.90 permanently  Unstable measuring medium con-

ditions	(e.g.	concentration,	flow,	
temperature)

 Damaged ISE or reference 
electrode

 Check electrode readings in stable 
flow	and	temperature	(use	bucket	
filled	with	measuring	medium	if	
needed).

 Visual inspection of electrodes for 
mechanical damage.
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10.2 Error Messages and Status Messages

During	execution	of	a	measurement	the	monitoring	system	(system	status),	the	measuring	device	itself	(device	status)	and	the	
result	(parameter	status)	will	be	checked	for	possible	errors	and	for	plausibility.	In	case	of	an	error	(status	bit	will	be	set	from	0	
to	1)	a	user	message	will	be	displayed	to	the	operator.

Depending	on	the	used	operation	controller	these	messages	will	be	shown	on	the	display	(Menu	Logbook & data in case of 
con::lyte	D-31x,	function	Monitor...	 in	case	of	con::lyte	D-320,	Status tab in case of moni::tool and Show Context Help and 
System-Status	in	case	of	ana::pro)	and	also	stored	within	the	result	files	or	logfiles.	Additional	to	the	user	message	(general	
error	reason	and	recommendations	for	removal)	the	detailled	status	code	will	be	displayed	either	in	binary	form	(0000,	0001,	
0010,	0011,	0100,	etc.)	or	as	a	hex	number	(0x0001,	0x0002,	0x0004,	0x0008,	0x0010,	etc).

Up to 16 status bits are used for different errors. If several errors occur at the same time the con::lyte and moni::tool 
will	add	up	all	the	status	bits.	This	detailed	information	might	be	important	if	you	request	s::can	support.	Below	you	will	
find	examples	how	to	translate	these	combined	hex	codes:

Hex Bin Bits
0x8000 1000 0000 0000 0000 b15
0x8001 1000 0000 0000 0001 b0,	b15
0x4011 0100 0000 0001 0001 b0,	b4,	b14

Within moni::tool the complete status code of a simple parameter has the following format: 
0xTTTT.SSSS.PPPP.pppp.VVVV.vvvv.

Code Status Type Remark
0xTTTT System status sensor visible in the second column of all moni::tool parameter 

result	files	(e.g.	Error	0x0010	or	Ok	0x0002)
0xSSSS Sensor status general valid for all sensors
0xssss Sensor status private valid for respective sensor
0xPPPP Parameter status general valid for all parameters
0xpppp Parameter status private valid for respective parameter
0xVVVV vali::tool status general valid for all clean values of vali::tool software
0xvvvv vali::tool status private valid for respective clean values of vali::tool software

Within the moni::tool Status tab of the sensor you will 
see the system status sensor and the sensor status as 
clear	text	and	as	status	code	(0xTTTT.SSSS.ssss).

Within the moni::tool Status tab of the parameter you 
will see the parameter status and in case of activated 
vali::tool	 the	 vali::tool	 status	 also	 (0xPPPP.pppp.
VVVV.vvvv).

Within	 the	 moni::tool	 results	 file	 of	 the	 sensor	
parameter	the	status	(0xTTTT.SSSS.PPPP.pppp)	will	
be stored in the column beside the measured value.

If	 vali::tool	 is	 active,	 the	 result	 file	 contains	also	 the	
vali::tool	status	 (0xVVVV.vvvv)	 in	 the	column	beside	
the cleaned value.
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Timestamp Station 1 ammo::lyser ammo::lyser ammo::lyser ammo::lyser

Measurement interval Status
NH4-N - 

Measured value [ppm]

Status 

[NH4-N - Measured value]

NH4-N - 

Clean value [ppm]

Status 

[NH4-N - Clean value]

31.05.2019 12:32 Ok 0x0000 4.25 Ok 0x0000.0000.0000.0000 3.33 Ok 0x0000.0000

31.05.2019 12:34 Ok 0x0000 4.78 Ok 0x0000.0000.0000.0000 3.43 Ok 0x0000.0000

31.05.2019 12:36 Ok 0x0000 6.05 Ok 0x0000.0000.0000.0000 3.61 Ok 0x0000.0000

31.05.2019 12:38 Ok 0x0000 58.24 Ok 0x0000.0000.0000.0000 3.84 Ok 0x1001.0010

31.05.2019 12:40 Ok 0x0000 123.67 Ok 0x0000.0000.0000.0000 8.64 Ok 0x0000.0000

31.05.2019 12:42 Ok 0x0000 139.51 Ok 0x0000.0000.0000.0000 18.57 Ok 0x0000.0000

31.05.2019 12:44 Ok 0x0000 136.43 Ok 0x0000.0000.0000.0000 28.85 Ok 0x0000.0000

1

2

3 4

1

2

3

4



The	table	below	shows	all	errors	regarding	the	operation	terminal	(system	status)	the	user	message,	the	reason	of	the	error	
and	notes	for	troubleshooting.	If	the	error	can’t	be	removed	although	the	suggested	procedure	was	executed	several	times,	
please contact your s::can sales partner.

System Status Error
0xTTTT

Display con::lyte
(D-31x	/	D-320)

Message moni::tool Reason Removal

0x0001 - b0 ES007	/	COMM!
Probe not detected. 
Check power-supply 
and connection cable.

No communication 
between sensor and 
terminal. 

No communication 
between sensor and 
operation terminal. 
Replacement	sensor	
was not installed 
correctly.

Check sensor cable 
and connector. 
Disconnect and 
reconnect sensor.

0x0002 - b1 0002 Invalid sensor Sensor serial number 
has changed.

Connect the pre-
viously installed  
sensor or perform 
sensor replacement 
(moni::tool)	or	new	
sensor installation 
(con::lyte).

The	table	below	shows	all	errors	regarding	the	used	sensor	 incl.	 the	user	message,	 the	reason	of	 the	error	and	notes	for	
trouble shooting. If the error can’t be removed although the suggested procedure was executed several times please contact 
your s::can sales partner.

Sensor Status Error
0xSSSS

Display con::lyte
(D-31x	/	D-320)

Message moni::tool Reason Removal

0x0001 - b0 ES100 / 0001
Probe reports an 
error.	Call	service!
Param.Status error.
Status Code: ....

General sensor error Sensor reports error 
during internal check. 
At least one internal 
sensor check failed.

For details see 
additional status 
message below. 
In case no further 
messages	are	shown,	
note the error code 
and contact your 
s::can sales partner.

0x0002 - b1 ES101 / 0002
MISUSE 
Medium temperature. 
Take probe out of 
medium,	immediately!

SENSOR	MISUSE Operation outside 
the	specification	
(e.g.	temperature	
too	high).	This	can	
damage the device 
permanently.

Take the sensor 
out of the medium 
immediately and 
check environmental 
conditions.

0x8000 - b15 ES115 / 8000
Device maintenance 
required
Code 8000 0000

Sensor mainentance 
required

At least one internal 
sensor check reports 
a warning.

Perform function 
check of the sensor 
according the 
manual.
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The	table	below	shows	all	errors	regarding	the	measured	parameters	 incl.	 the	user	message,	 the	reason	of	 the	error	and	
notes for trouble shooting. If the error can’t be removed although the suggested procedure was executed several times please 
contact your s::can sales partner.

Parameter Status 
Error 0xPPPP

Display con::lyte
(D-31x	/	D-320)

Message moni::tool Reason Removal

0x0001 - b0 EP 100 / 0001
Status error.
Code: 0001.0000
Details in following 
log messages.

General parameter 
error

At least one internal 
parameter check 
failed.

Note additional status 
message below. If 
no further message 
is	displayed,	note	
the error code and 
contact your local 
s::can sales partner.

0x0002 - b1 EP 100 / 0002
Parameter	failure,
hardware failure

Parameter	error,	
Hardware error

Electrode signal not 
ok. An electrode is 
missing,	too	old	or	
defective.

Check the electrode 
or replace the 
electrode.

0x0004 - b2 Parameter	error,	
configuration	error

Parameter	error,	
configuration	error

Change the local 
calibration or switch 
back to global 
calibration.

0x0008 - b3 Parameter	error,	
Wrong medium

Sensor outside of 
the medium or in 
incorrect medium.

Check supply of 
medium and medium 
itself.

0x0010 - b4 EP 100 / 0010
Parameter	failure,	
calibration failure

Parameter	error,	
Incorrect calibration

Invalid sensor 
configuration.	At	
least one calibration 
coefficient	is	invalid.

Check readings and 
lab values. 
Restart	sensor	by	un-	
and replugging.
Set back to factory 
settings. 
Repeat	local	
calibration.

0x0020 - b5 EP 100 / 0020 Parameter not ready Parameter not 
activated on the 
sensor or sensor still 
warming up.

Activate parameter 
or wait until sensor is 
fully operational.

0x8000 - b15 EP 115 / 8000
Out of range
Code 8000 0000
The parameter is 
out of measurement 
range

Reading	out	of	
measuring range

Measured parameter 
is	outside	the	defined	
measuring range.

Check if sensor is in 
the medium. 
Perform functional 
check.
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The	table	below	shows	all	errors	regarding	the	measured	parameters	 incl.	 the	user	message,	 the	reason	of	 the	error	and	
notes for trouble shooting. If the error can’t be removed although the suggested procedure was executed several times please 
contact your s::can sales partner.

Parameter Status 
Error 0xpppp

Display con::lyte
(D-31x	/	D-320)

Message moni::tool Reason Removal

0x0001 - b0 EP 100 / 0001
Electrode slope too 
low. Check calib or 
replace electrode. 
Reduced	quality	
of measurement 
possible.
P-Status(Pri):	0001

Calibration	failed,	
incorrect offset and 
slope too low

Offset of local 
calibration out of 
limits and / or slope of 
electrode too low.

Check sample and 
laboratory values.
Repeat	local	calibra-
tion.
Replace	Electrode	if	
slope too low.

0x0002 - b1 EP 100 / 0002
Electrode slope too 
low. Check calib or 
replace electrode. 
Reduced	quality	
of measurement 
possible.
P-Status(Pri):	0002

Electrode slope out 
of limits

Slope of local 
calibration out of 
limits	(too	high	or	too	
low).

Check sample and 
laboratory values.
Repeat	local	calibra-
tion.
Replace	Electrode	if	
slope too low.

The	table	below	shows	all	errors	regarding	clean	parameters	of	the	vali::tool	software	incl.	the	user	message,	the	reason	of	
the error and notes for trouble shooting. If the error can’t be removed although the suggested procedure was executed several 
times please contact your s::can sales partner.

Parameter Status 
Error 0xVVVV

Message moni::tool Reason Removal

0x0001 - b0 vali::tool reports an error At least one internal check 
reports a warning.

Check further status 
messages.

0x0800 - b11 Maintenance recommended Parameter check reports a 
warning.

Check	system	and	sensor,	
perform functional check.

0x1000 - b12 Marked as not trustable Parameter check reports a 
warning.

Do not use this value for 
calibration.
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10.3 Check of Device Settings

In	case	detailed	sensor	information	or	configuration	settings	have	to	be	checked,	the	following	sections	will	explain	how	to	find	
these information when operating the sensor with a s::can controller.

10.3.1 Check of Device Settings using con::lyte D-31x

The main menu entry Information of the con::lyte operation software enables you to check internal sensor settings. After 
selecting the parameter of your interest by pushing the Enter	button,	the	display	will	show	the	
upper limit and the lower limit of the selected parameter.

When	confirming	the	lowest	entry	Probe with Enter all internal settings of the sensor will be 
displayed. The most important ones are:

	 Internal	sensor	identifier	(M-Version and Model)
	 Sensor	name	(ammo::lyser)
	 Serialnumber	of	the	sensor	(S/N)
	 Hardware	version	of	the	sensor	(H/W-Version)
	 Software	version	of	the	sensor	(S/W-Version)

10.3.2 Check of Device Settings using con::lyte D-320

Select the entry Manage sensors... in the main menu of the status screen. Select the name ammo::lyser/0/1 in the list of 
installed	sensors,	in	which	the	second	number	(1)	 indicates	the	address	assigned	to	the	sensor.	After	confirming	the	entry		
Configure... as well as the entry Probesettings	in	the	next	view,	the	following	information	of	the	sensor	will	be	displayed:

	 Internal	sensor	identifier	(M-Version and Model)
	 Sensor	name	(ammo::lyser)
	 Serialnumber	of	the	sensor	(S/N)
	 Hardware	version	of	the	sensor	(H/W-Version)
	 Software	version	of	the	sensor	(S/W-Version)

Information of the single measuring parameter can be retrieved via the entry Parameter info... 
from	the	main	menu	of	the	parameter	display.	In	addition	to	the	parameter	name	(Name),		the	
unit	of	measurement	(Unit)	the	number	of	decimal	places	(Disp. Format),	also	the	lower	and	
upper	limit	of	the	parameter	range	(P. lower / P. upper)	and	the	adjusted	alarm	range	(Al. lower 
/ Al. upper)	are	displayed.	

NH4-N [ppm]
Upper limit:     19.8
Lower limit:      0.1
Offset:          0.93
Slope:          94.83
Probe

P1/NH4-N
Sen.:    ammo::lyser
Name:          NH4-N
Unit:            ppm
Disp. Format:      1
P. lower:        0,1
P. upper:       19,8
Al. lower:  ----,---
Al. upper:  ----,---
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10.3.3 Check of Device Settings using moni::tool

Selecting Service / ammo / Edit ammo	will	list	up	internal	settings	of	the	ammo::lyser	/	fluor::lyser.	Depending	on	the	Service 
Level	(figure	below	is	Service Level Advanced)	some	or	all	of	the	following	information	will	be	displayed:

	 Interface	(COM-port,	Address)	of	the	sensor
 Sensor name (Internal) allocated to the device. Should 

not be changed by the operator.
 Sensor name for the display allocated to the device by the 

operator at installation.
	 Manufacturer	name	of	the	sensor	(Vendor)
	 Type	of	the	sensor	(Model)
	 Serial	number	of	the	sensor	(Serial Number)
	 Number	of	internal	parameters	of	the	sensor	(Parameter 

count)
	 Information	 regarding	 the	 purchase	 (Purchase date,	

Warranty expiry date).	Can	to	be	entered	by	the	operator	
at initial startup.

	 Actual	hardware	and	software	version	of	the	sensor	(HW 
Version SW Version).

	 Internal	type	number	of	the	sensor	(Sensor Model)	and	information	regarding	cleaning	and	logging	(not	available	for	the	
ammo::lyser	/	fluor::lyser).

	 Information	regarding	the	installation	and	last	modification	of	the	sensor	(date,	name	and	reason).

10.4 Modification of Device Settings

Any	modification	of	the	device	settings	must	be	performed	by	trained	service	staff	or	after	confirmation	of	your	local	
s::can	Sales	Partner.	In	general	the	following	device	settings	can	be	modified:

 Activation or deactivation of potassium compensation
	 Modification	of	fixed	values	for	parameter	(with	ana::pro	only)
	 Modification	of	device	address	(with	ana::pro	only)
	 Modification	of	electrode	type	

10.4.1 Modification of Device Settings using moni::tool

Selecting Service / ammo / Parameter / Edit Parameter will list the parameter settings. The Service Level Expert has to be 
used to see all information as displayed below:

 Potassium Compensation is active when the checkbox 
is marked. A click on the checkbox will disable the 
compensation.

 The entry Electrode type	defines,	which	ISE	electrode	is	
used in this slot. The following types are supported:

 0 ..... Temperature
 2 ..... pH
	 4	.....	Ammonium	(NH4-N)
	 5	.....	Nitrate	(NO3-N)
	 6	.....	Potassium	(K)
	 10	...	Chloride	(Cl)
	 11	...	Fluoride	(F)

 The Electrode unit is selected in accordance to the 
parameter	and	can	be	changed	to	the	raw	signal	(mV).

 The parameter output can be set permanently to a Fix value,	which	will	be	displayed	and	used	instead	of	the	real	reading.	
This	feature	can	be	used,	if	an	electrode,	which	is	used	for	compensation,	is	defective	until	it	is	replaced.

	 Any	value	that	will	be	entered	in	the	field	If NaN will be displayed if the electrode will not delivery a reading.

 The entry Cross correction parameter	defines	the	slot	of	the	electrode	that	will	be	used	for	compensation	of	the	actual	
selected parameter.

 The entry Cross correction rate	defines	the	coefficient	used	for	the	compensation	of	cross	sensitivity.
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10.4.2 Modification of Device Settings using ana::pro

In the operating - and service software ana::pro the sensor can be initialised over the menu item Parameter / Settings. In case 
the	parameter	of	interest	is	not	yet	displayed	by	default	in	the	Parameter	Settings	window,	they	can	be	selected	as	explained	
below: 

	 Double	 click	 on	 the	 parameter	 field	 that	 you	 want	 to	
correspond with the parameter to be displayed. 

	 After	double	clicking,	 the	window	will	enlarge	and	show	
detailed information belonging to this parameter. 

 Select Non-spectral parameter in the upper selection 
bar.

 Select ammo/chlori/ise::lyser under Device. 
 The COM-Port is the interface to which the sensor is 
connected	(e.g.	COM-Port	of	the	con::nect).

	 Enter	the	address	allocated	to	the	sensor	in	the	RS	485	
network in the entry Address.

 Push the button Search…	 (when	 an	 incorrect	 COM-
Port	and	/	or	sensor	address	are	selected,	the	Search… 
function	will	still	find	the	sensor	if	only	one	instrument	is	
connected).

As	soon	as	the	sensor	has	been	detected,	information	will	be	shown	in	the	grey	text	field	in	the	lower	part	of	
the	dialogue	window	(model	and	serial	number,	version,	electrodes	and	measuring	range).	

Furthermore information that Potassium Compensation is activated will be displayed by the green ON button. 
To deactivate the compensation simply push this buton which will switch to OFF. 

 Push button Config... in menu Parameter / Settings.
 Push button Search... in register card Com.	As	soon	as	the	sensor	will	be	detected,	the	checkbox	(status source)	in	the	
lower	right	corner	switches	to	ok	(green	check	mark)	and	further	register	cards	become	visible.	

 In register card Device desc	 the	sensor	 type	(abModel),	 the	serial	number	of	 the	sensor	 (abSerialNumber),	 the	actual	
hardware	(abHWRelease)	and	software	(abSWRelease)	are	displayed.

In register card Para config	the	complete	configuration	of	each	measured	parameter	is	displayed	(see	figure	below).

 Within the entry Parameterindex the internal number of 
the electrode position can be entered. According to the 
figure	 in	 section	3.3	and	 the	numbers	on	 the	electrode	
head	index	0	=	position	2,	index	1	=	position	3	and	index	
2	 =	 posittion	 4.	 To	 ensure	 you	 have	 the	 correct	 index,	
always	check	if	the	parameter	name,	which	is	displayed	
in	field	abPiName is correct.

	 Besides	the	parameter	name	the	actual	used	measuring	
range	 (xxxLimitPi)	 and	 the	 unit	 (abPiUnit)	 is	 displayed.	
Also	 actual	 used	 offset	 and	 slope	 (fPiCalibCoeff)	 and	
number	of	digits	(uiPiResolution)	are	displayed.

	 In	 the	 right	 part	 of	 the	 configuration	 screen	 the	 stored	
sample	 readings	 (mV)	and	 laboratory	 values	 (ppm)	are	
displayed.	Only	the	first	two	samples	can	be	used	for	local	
calibration. A new sample measurement can be triggered 
by pushing the Take Sample button. Furthermore both 
sample and laboratory values can be entered into the 
display	field	directly.

You	can	finish	the	configuration	menu	by	pushing	the	button	
Exit or you can switch to the register card ammo::lyser Para config,	which	will	 display	 further	 configuration	 settings	 (see	
following	figure).
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	 Within	the	field	ePiType the electrode type used on this 
position	is	defined.	Refer	to	section	10.4.1	to	see	which	
electrode	types	are	supported.	Besides	the	actual	unit	is	
displayed	(2	=	ppm	and	3	=	mV).	

	 Within	the	fields	fPiFixValue and fPiifNaN the output can 
be	set	to	a	fixed	value	and	also	display	of	NaN	readings	
can	be	changed	(see	section	10.4.1)

	 In	the	right	part	of	the	configuration	window	the	information	
needed to compensate and calculate the parameter 
readings are displayed.

All changes in any register card shall be done directly in the 
display	field	using	the	mouse	and	the	keyboard.	The	scrollbar	
labelled	with	two	small	triangles	beside	the	display	field	shall	
not be used.

After	any	change	of	the	configuration,	switch	to	register	card	
Device config and select entry save settings in the selection 
field	 eChangeSettings.	 Then	 close	 configuration	 menu	 by	
pushing Exit and reboot ammo::lyser by powering off and 
on	 again.	 Finally	 check	 within	 the	 configuration	 menu	 if	
modifications	have	been	stored	correctly	in	the	register	card.

10.5 Return Consignment (RMA - Return Material Authorization)

Return	consignments	of	the	s::can	monitoring	system,	or	parts	of	the	system,	shall	be	done	in	a	packaging	that	protects	the	
device	(original	packaging	or	protective	covering	if	possible).	Before	returning	a	consignment,	you	have	to	contact	your	s::can	
sales	partner	or	s::can	customer	support	(support@s-can.at).	A	RMA	number	will	be	assigned	for	each	device,	independent	if	
the	reason	of	the	return	consignment	is	service,	repair	or	demo	equipment.	

RMA	numbers	can	be	requested	from	the	s::can	Costomer	Portal	available	on	the	s::can	webpage	directly.	Return	consignments	
without	an	RMA	number	will	not	be	accepted.	The	customer	always	has	to	bear	the	costs	for	return	consignment.
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11 Accessories
11.1 Installation

11.1.1 Connection Cable

For	operation	of	ammo::lyser	/	fluor::lyser	with	plug	a	connection	cable	is	necessary.	This	is	
included in the standard order.

Name Specification Remark
Part-no. C-1-010-SENSOR
Cable lenght 1 m
Assembling ex works
Dimensions plug 20 mm outer diameter
Material PU Cable sheathing
Housing environment rating IP 68
Interface connection IP	67,	RS	485,	12	VDC to s::can sensors

11.1.2 Extension Cable

The	cable	of	the	ammo::lyser	/	fluor::lyser	can	be	elongated	when	necessary	with	an	extension	
cable	(10	m	or	20	m	length).	The	extension	cable	is	attached	using	the	sensor	cable	connector	
plug.

Name Specification Remark
Part-no. C-210-SENSOR

C-220-SENSOR
Cable lenght 10 m

20 m
C-210-SENSOR
C-220-SENSOR

Assembling ex works
Dimensions plug 20 mm outer diameter
Material PU Cable sheathing
Housing environment rating IP 68
Interface connection IP	67,	RS	485,	12	VDC to s::can sensors

11.1.3 Sensor Mounting

For	proper	and	easy	submersed	installation	of	the	ammo::lyser	/	fluor::lyser	a	separate	sensor	
carrier	is	available.	This	part	can	be	fixed	to	the	sensor	directly	and	can	be	extended	by	a	pipe	
(to	be	provided	by	the	customer).

Name Specification Remark
Part-no. F-11-OXI-AMMO
Material PVC
Dimensions 85 / 86 mm Diameter / height
Weight approx. 300 g
Process connection DN 50 inside for extension pipe
Installation / mounting submersed
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11.1.4 Flow Cell Setup Tap Water

For not submersed measurement of drinking / tap water sample stream in a bypass installation 
(e.g.	monitoring	station)	with	ammo::lyser	/	fluor::lyser,	a	separate	flow	cell	is	available.

Name Specification Remark
Part-no. F-45-AMMO
Housing material POM-C
Dimensions 90 / 113 mm
Weight xxx
Process connection 1/4 inch inside for inlet and outlet
Installation flow-through
Mounting 2 mounting holders
Operating temperature 0	to	50	°C	(32	to	122	°F)
Operating pressure 0	to	6	bar	(0	to	87	psi)

11.1.5 Flow Cell Setup Waste Water

For not submersed measurement of a waste / raw water sample stream in a bypass installation 
(e.g.	monitoring	station)	with	ammo::lyser	/	fluor::lyser,	a	separate	flow	cell	is	available.

Name Specification Remark
Part-no. F-48-AMMO
Housing material PVC
Dimensions 177 / 108 / 83 mm W / H / D
Weight ~	0,5	kg
Process connection 1	inch	inside	(G	1“)

40 mm ID
via F-48-process
direct	connection	to	G	1“

Installation flow-through	(by-pass)
Discharge < 40 l/min recommended
Operating temperature 0	to	50	°C	(32	to	122	°F)
Operating pressure 0	to	6	bar	(0	to	87	psi)

Dimension	of	flow	cell	setup	in	mm	(F-48-AMMO)

ammo::lyser	&	fluor::lyser	V2.1,	08-2019	Release

www.s-can.at

Copyright © s::can Messtechnik GmbH

47 / 54



11.1.6 System Panel micro::station / nano::station

For	easy	attachment	of	a	complete	s::can	monitoring	system	(s::can	operation	terminal,	flow	
cell	setup,	sensor)	different	types	of	mounting	panels	are	available.	The	process	connections	
of	these	panels	can	be	ordered	in	DIN	standard	(EU)	or	in	National	Pipe	Standard	(US).

Name Specification Remark
Part-no. F-501-ECO-xx

F-506-PANEL-xx
F-508-PANEL

Main panel micro::station
Main panel nano::station
Waste water panel

Material PP
PE

F-501,	F-508
F-506

Dimensions
W / H / D

450 / 750 / 10 mm
280 / 750 / 10 mm
375	/	690	/	10	mm	(per	part)

F-501-eco
F-506-panel
F-508-panel	(2	parts)	

Weight ~ 4.9 kg

11.1.7 Pressure Connection Set

For	connection	of	the	ammo::lyser	to	the	optional	pressurized	air	cleaning	system,	a	specific	
connection set is available.

Name Specification Remark
Part-no. B-41
Material PU

Nickel-plated-brass
tube
connection	fitting

Dimensions 3 m
ID 4 mm / OD 6 mm

tube

Process connection 3/8 inch connection	fitting
Operating pressure 0	to	6	bar	(0	to	87	psi)

ammo::lyser	&	fluor::lyser	V2.1,	08-2019	Release Copyright © s::can Messtechnik GmbH

www.s-can.at48 / 54



11.2 Spare Parts

11.2.1 Reference Electrode

The reference electrode needs to be replaced by a new one regulary. Please refer to the 
technical	specification	(section	12)	regarding	life	time	of	electrode.

Name Specification Remark
Part-no. E-532-ISE-REF

E-533-ISE-REF
für Sensorversion V1
für Sensorversion V2

Scope of delivery Electrode with protective 
cap

Storage duration max. 2 years with protective cap
Storage temperature 2	to	40	°C	(35	to	104	°F) Storage in fridge recom-

mended

11.2.2 pH Electrode

The pH electrode needs to be replaced by a new one regulary. Please refer to the technical 
specification	(section	12)	regarding	life	time	of	electrode.	

Name Specification Remark
Part-no. E-532-ISE-PH

E-533-ISE-PH
für Sensorversion V1
für Sensorversion V2

Scope of delivery Electrode with protective 
cap

Storage duration max. 2 years with protective cap
Storage temperature 2	to	40	°C	(35	to	104	°F) Storage in fridge recom-

mended

11.2.3 Ammonium Electrode (NH4-N)

The Ammonium electrode needs to be replaced either by a new or a refurbished one regulary. 
Please	refer	to	the	technical	specification	(section	12)	regarding	life	time	of	electrode.	

Name Specification Remark
Part-no.
new electrode

E-532-ISE-NH4
E-534-ISE-NH4
E-533-ISE-NH4
E-535-ISE-NH4

for sensor version V1
successor model for V1
for sensor version V2
successor model for V2

Part-no.
refurbished electrode

E-632-ISE-NH4
E-634-ISE-NH4
E-633-ISE-NH4
E-635-ISE-NH4

for sensor version V1
successor model for V1
for sensor version V2
successor model for V2

Storage duration max. 1 year see production date
Storage temperature 2	to	40	°C	(35	to	104	°F) Storage in fridge recom-

mended
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11.2.4 Potassium Electrode (K)

The Potassium electrode needs to be replaced either by a new or a refurbished one regulary. 
Please	refer	to	the	technical	specification	(section	12)	regarding	life	time	of	electrode.	

Name Specification Remark
Part-no.
new electrode

E-532-ISE-K
E-533-ISE-K

for sensor version V1
for sensor version V2

Part-no.
refurbished electrode

E-632-ISE-K
E-633-ISE-K

for sensor version V1
for sensor version V2

Storage duration max. 1 year see production date
Storage temperature 2	to	40	°C	(35	to	104	°F) Storage in fridge recom-

mended

11.2.5 Nitrate Electrode (NO3-N)

The Nitrate electrode needs to be replaced either by a new or a refurbished one regulary. 
Please	refer	to	the	technical	specification	(section	12)	regarding	life	time	of	electrode.	

Name Specification Remark
Part-no.
new electrode

E-532-ISE-NO3
E-533-ISE-NO3

for sensor version V1
for sensor version V2

Part-no.
refurbished electrode

E-632-ISE-NO3
E-633-ISE-NO3

for sensor version V1
for sensor version V2

Storage duration max. 1 year see production date
Storage temperature 2	to	40	°C	(35	to	104	°F) Storage in fridge recom-

mended

11.2.6 Chloride Electrode (Cl)

The Chloride electrode needs to be replaced by a new one regulary. Please refer to the 
technical	specification	(section	12)	regarding	life	time	of	electrode.	

Name Specification Remark
Part-no.
new electrode

E-532-ISE-CL
E-533-ISE-CL

for sensor version V1
for sensor version V2

Storage duration max. 1 year see production date
Storage temperature 2	to	40	°C	(35	to	104	°F) Storage in fridge recom-

mended

11.2.7 Fluoride Electrode (F)

The Fluoride electrode needs to be replaced by a new one regulary. Please refer to the 
technical	specification	(section	12)	regarding	life	time	of	electrode.	

Name Specification Remark
Part-no.
new electrode

E-532-ISE-F
E-533-ISE-F

for sensor version V1
for sensor version V2

Storage duration max. 1 year see production date
Storage temperature 2	to	40	°C	(35	to	104	°F) Storage in fridge recom-

mended
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12 Technical Specifications
Name Specification Remark
Part-no. E-532-PRO-nnn

E-532-PRO-xxx-nnn
E-532-ECO-nnn
E-532-ECO-xxx-nnn
E-542-nnn

PRO	...	with	Potassium	compensation
ECO ... without Potassium compensation 
xxx ... additional measuring parameter 
nnn	...	plug	(000)	or	cable	(075)

Measuring parameter Ammoniumnitrogen - NH4-N
Potassium	-	K
Nitratenitrogen - NO3-N
Chloride  - Cl
Fluoride - F
pH
Temperature

on all E-532
on	E-532-PRO	only
optional
optional
on E-542
optional
on all versions

Measuring principle Ion	selective	electrode	(ISE)
Compensation Temperature

pH 
Potassium

for all electrodes during calibration
for NH4-N measurement
for NH4-N measurement with pro version

Measuring range NH4-N:      0.1 - 1000 mg/l
K:														1	-	1000	mg/l
NO3-N:      0.3 - 1000 mg/l
Cl:             1 - 1000 mg/l
F:              0.1 - 1000 mg/l
pH:            2 - 12 pH
Temp:        0 - 60 °C

readings displayed up to 1500
readings displayed up to 3900

Resolution 0.02 - 19.99:     0.01 mg/l
20.0 - 99.9:       0.10 mg/l
100 - 1000:       1.0 mg/l
pH:                    0.01 pH
Temp:                0.1 °C

after linear calibration
after linear calibration
after linear calibration

Accuracy ISE:     < 5 % of measurement
												or	+/-	0.2	mg/l
pH:      < 0.3 pH

the greater of the two values is valid

Response	time < 2 min T90 between 10-3 and 10-2 mol/l
Running	in	time	(start	up) 4 - 24 h can	be	reduced	by	conditioning	(e.g.	in	tap	

water)
Installation submersed	or	in	flow	cell
Environment rating IP	67	(plug	version	-000)

IP	68	(cable	version	-075)
due to connection plug on sensor

Operating temperature 0 to 45 °C 
(32	to	113	°F)

Operating pressure 0 to 1 bar 
(0	to	14.5	psi)

Operating	flow >	0.01	m/s
< 3.00 m/s

Measurement	in	non	flowing	water	(e.g.	
lakes)	possible,	max.	value	reduced	in	
abrasive media.

Operating pH range NH4-N:			<	8	(without	pH	compensation)
NO3-N:   2 - 12
K:												2	-	12
F:												5	-	8	(without	pH	compensation)

Cross sensitivity NH4-N K:					1	:	25
Na:   1 : 100
Li:     1 : 2000

Cross sensitivity NO3-N Cl:    1 : 200
Br:				1	:	1
I:       10 : 1
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Name Specification Remark
Cross	sensitivity	K NH4-N:   1 : 200
Cross sensitivity F OH:         10 : 1
Power supply 9 to 30 VDC
Power consumption 0.72	W	(typical)
Dimension 60 / 350 mm

23.62 / 137.8 inch
Diameter	/	length	(see	section	3.3)

Weight approx. 2.7 kg
Housing material POM-C,	stainless	steel	1.4571 Medium contacted
Interface connection sys	plug	(IP	67),	RS	485 to	s::can	operation	controller,	

plug	fits	through	20	mm	hole
Sensor cable lenght 7.5	m	fixed	cable	(-075)	or	1.0	m	

connection cable with plug connection on 
top	of	sensor	(-000)

Sensor	cable	specification PUR	(polyurethane	jacket),	22	AWG,	6.3	
mm	(outside	diameter);	-30	to	80	°C	(-22	
to	176	°F)

older versions with grey sensor cable

Sensor cable assignment Pin	1:			Data	-								(green	cable	strand)
Pin	2:			Data	+							(pink	cable	strand)
Pin	3:			+12	VDC			(red	cable	strand)
Pin	4:			Ground						(black	cable	strand)
Pin 5:   not used
Pin	6:			Shielding			(blank	cable	strand)

green	(grey	cable	version)
yellow	(grey	cable	version)
white	(grey	cable	version)
brown	(grey	cable	version)

black	(grey	cable	version)
Storage temperature Sensor incl. electrodes:      2 to 40 °C 

																																											(35.6	to	104	°F)
for longterm storage of replacement 
electrodes	4	°C	(39.2	°F)	recommended.

Storage of sensor dry,	reference-	and	pH-electrode	with	
protective	cap	filled	with	3M	potassium	
chloride solution

Typical	lifespan	(application) ISE electrode:              1/2 - 1 year
pH-electrode:                1 year
Reference	electrode:				1	year

depending on application

Typical	lifespan	(storage) ISE electrode:              max. 1 year
pH-electrode:               max. 2 years
Reference	electrode:			max.	2	years

at	4	°C	(39.2	°F)
with	protective	cap	filled	with	KCl
with	protective	cap	filled	with	KCl

Refurbishment	electrodes for	NH4-N,	K,	NO3-N	only max. 2 times per electrode possible
Automatic cleaning - sensor 
connection

G 1/8 inch for air hose OD 6 mm

Automatic cleaning - 
specification

Pressure:								2	-	4	bar	(29	-	58	psi)
Duration:        2 - 6 Sek.
Frequency:    10 min. - 6 hours

pressurized air free of oil and particles

Conformity - EMC EN	50081-1,	EN	50082-1
EN	60555-2,	EN	60555-3

Conformity - Security EN 61010-1
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1 General

This manual contains, firstly, general information (chapter 1) and safety guidelines (chapter 2). The next chapter (chapter 
3) provides a technical description of the s::can product itself as well as information regarding transport and storage of the 
product. In further chapters the installation (chapter 4) and the initial startup (chapter 5) are explained. Furthermore information 
regarding calibration of the device (chapter 6), data management (chapter 7), how to perform a functional check (chapter 8) 
and maintenance (chapter 9) can be found in this manual. Information regarding troubleshooting (chapter 10), the available 
accessories (chapter 11) and the technical specifications (chapter 12) complete the document.

Each term in this document that is marked italic and underlined, can be found on the display of your controller or as lettering 
on your s::can product. 

In spite of careful elaboration this manual may contain errors or incompletion. s::can does not assume liability for errors or 
loss of data due to such faults in the manual. The original manual is published in English and German by s::can. This original 
manual serves as the reference in case discrepancies occur in versions of the manual after translation into third languages.

This manual and all information and figures contained therein are copyrighted. All rights (publishing, reproduction, printing, 
translation, storage) are reserved by s::can Messtechnik GmbH. Each reproduction or utilisation outside the permitted limits of 
the copyright law is not allowed without previous written consent from s::can Messtechnik GmbH. The reproduction of product 
names, registered trade names, designation of goods etc. in this manual does not imply that these names can be used freely 
by everyone; often these are registered trade marks, even if they are not marked as such.

This manual, at the time of its publication (see release date printed on the top of this document), concerns the s::can products 
listed in chapter 3. Information and technical specifications regarding these items in s::can manuals from earlier release dates 
are herewith replaced by this manual.

The electronic version (pdf-document) of this manual is 
available on the Customer Portal (Services for Customer) of 
the s::can Homepage (www.s-can.at).

chlori::lyser V1.1, 10-2017 Release

www.s-can.at

Copyright © s::can Messtechnik GmbH

5 / 46



2 Safety Guidelines

Installation, electrical connection, initial startup, operation and maintenance of any s::can product as well 
as complete s::can measuring systems must only be performed by qualified personnel. This qualified 
personnel has to be trained and authorised by the plant operator or by s::can for these activities. The 
qualified personnel must have read and understood this manual and have to follow the instructions 
contained in this manual.

For proper initial startup of complete s::can measuring systems, the manuals for the controller and 
software used for operation (e.g. con::lyte, con::cube, con::nect, moni::tool), the connected probes and 
sensors as well as the used additional devices (e.g. compressor) have to be consulted.

The operator has to obtain the local operating permits and has to comply with the joint constraints associated with these. 
Additionally, the local legal requirements have to be observed (e.g. regarding safety of personnel and means of labour, 
disposal of products and materials, cleaning, environmental constraints). Before putting the measuring device into operation, 
the operator has to ensure that during mounting and initial startup – in case they are executed by the operator himself – the 
local legislation and requirements (e.g. regarding electrical connection) are observed.

All s::can products are leaving our factory in immaculate technical and safety conditions. Inappropriate or not intended use of 
the product, however, can cause danger! The manufacturer is not responsible for damage caused by incorrect or unauthorised 
use. Any kind of manipulation of the instrument is strictly prohibited - except for the activities described in this document.
Conversions and changes to the device must not be made, otherwise all certifications and guarantee / warranty become 
invalid. For details regarding guarantee and warranty please refer to our general conditions of business.

2.1 Declaration of Conformity

This s::can product has been developed, tested and manufactured for electromagnetic compatibility (EMC) and according to 
applicable European standards, as defined in the declaration of conformity.

CE-marks are applied on the device. The declaration of conformity related to this marking can be requested from s::can or your 
local s::can sales partner or can be downloaded from the s::can Customer Portal.

2.2 Special Hazard Warning

Because the s::can measuring systems are frequently installed in industrial and communal waste water applications, 
one has to take care during mounting and demounting of the system, as parts of the device can be contaminated 
with dangerous chemicals or pathogenic germs. All necessary precautions should be taken to prevent endangering of 
one’s health during work with the measuring device.

Some electrolytes contain diluted acids. Do not swallow the electrolyte. Avoid contact of the electrolyte with skin and 
eyes. Otherwise wash with a lot of water. In case of eye inflammation, contact a doctor.
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3 Technical Description
3.1 Intended Use

The chlori::lyser is an electrochemical based sensor designed for the continuous monitoring of free or total chlorine in water. 
For this purpose two different sensor types are available. The value is expressed in mg/l. All sensor types provide the measured 
temperature as an additional parameter. 

The sensors are not suitable for checking the absence of chlorine.

These sensors were developed for use in drinking water, pool water and different types of water treatment. The usage in 
waste water is possible, but has to be evaluated in the specific application. These sensors have only a low dependence on 
fluctuations of the measuring flow. Nevertheless a constant flow of the measuring medium is recommended.

In all types of applications, the respective acceptable limits, which are provided in the technical specifications in the respective 
s::can manuals, have to be observed. All applications falling outside of these limits, and which are not authorised by s::can 
Messtechnik GmbH in written form, do not fall under the manufacturer’s liability.

The device must only be used for the purpose described in this manual. Use in applications not described in this manual, or 
modification of the device without written agreement from s::can, is not allowed. s::can is not liable for claims following from 
such unauthorised use. In such a case, the risks are the sole responsibility of the operator.

3.2 Functional Principle

The chlori::lyser is a membrane covered amperometric 3 electrode sensor. The hydrophilic membrane, which is not ion specific 
but permeable to ionic species in general, is stretched over a gold cathode (working electrode). A reference electrode (silver 
/ silver chloride) and a counter electrode (stainless steel), that is special placed on the  outside measuring cell, complete the 
electric circuit.

Free chlorine is defined as the concentration of residual chlorine in water present as dissolved gas (Cl2), hypochlorous acid 
(HOCl), and / or hypochlorite ion (OCl-). These three forms of free chlorine are existent in a pH-dependent equilibrium (see 
orange line in the figure on the right). The sensor can be used 
in applications where chlorine gas Cl2(g), sodium hypochlorite 
NaClO, calcium hypochlorite Ca(OCl)2 or electrically 
generated chlorine are used as disinfectants.

Total chlorine is the sum of free chlorine and combined 
chlorine (e.g. chloramines).

Due to an internal pH correction, the chlori::lyser reduces the 
pH dependence of the measurements. As a result, variations 
of the pH value only have a small influence on the measured 
value (see blue line in the figure on the right).
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3.3 Product

The following device variants of the chlori::lyser are available. Regarding detailed information of the device variants please 
refer to the technical specifications located at the end of this manual.

Type Specification Range

E-520-1-000
[E-507-1-000 1)]

chlori::lyser for free chlorine (FCL) with plug connection 0 - 2 mg/l

E-520-2-000
[E-507-2-000 1)]

chlori::lyser for free chlorine (FCL) with plug connection 0 - 20 mg/l

E-525-1-000
[E-507-3-000 1)]

chlori::lyser for total chlorine (TCL) with plug connection 0 - 2 mg/l

E-525-2-000
[E-507-4-000 1)]

chlori::lyser for total chlorine (TCL) with plug connection 0 - 20 mg/l

E-520-1/2-KIT Electrolyte and membrane cap for free chlorine
(spare part for E-520-x-000)

E-525-1/2-KIT Electrolyte and membrane cap for total chlorine
(spare part for E-525-x-000)

E-507-1/2-EL Electrolyte for free chlorine 
(spare part for E-507-1-xxx and E-507-2-xxx)

E-507-3/4-EL Electrolyte for total chlorine 
(spare part for E-507-3-xxx and E-507-4-xxx)

E-507-1/2-SET Membrane cap for free chlorine 
(spare part for E-507-1-xxx and E-507-2-xxx)

E-507-3/4-SET Membrane cap for total chlorine 
(spare part for E-507-3-xxx and E-507-4-xxx)

1) Previous version of chlori::lyser (has been delivered from s::can until April 2017)

The device is typified by a type label, as shown on the right, that contains the following information:

 Manufacturer‘s name and country of origin
 Several certification marks
 Device name
 Measuring range
 Bar code
 Device serial number (S/N)
 Information on power supply
 Acceptable temperature limits
 Environment rating (IP)
 Acceptable pressure limits
 Item number (Type)
 QR code to s::can Support

chlori::lyser V1.1, 10-2017 Release Copyright © s::can Messtechnik GmbH

www.s-can.at8 / 46



  
Connector for sensor cable

Sensor housing

Counter electrode

Membrane cap

Rubber band (to protect vent hole)

Membrane

Reference electrode

Electrode finger

Goldelectrode

Dimensions of chlori::lyser in mm
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3.4 Storage and Transport

The temperature limits for device storage and transport, which are described in the section technical specifications,  have to be 
observed at all times. The device shall not be exposed to strong impacts, mechanical loads or vibrations. The device should be 
kept free of corrosive or organic solvent vapours, nuclear radiation as well as strong electromagnetic radiation. 

For short term storage (up to 24 hours) the sensor can stay in the flow cell with water or can be covered with the protective cap 
filled with water to prevent the sensor from drying out.

For long term storage the membrane cap has to be unscrewed. Then the membrane cap, the spacer and electrode must be 
rinsed with clean water. Finally the dry membrane is screwed onto the sensor loosely, to protect the electrode finger. The 
membrane itself should not touch the electrode finger. For recommissioning after long term storage please refer to section 
9.2.

Damage to the sensor caused by wrong storage will not be covered by warranty.

Membrane caps that have been in operation for more than one day cannot be used again after storage.

Transport should be done in a packaging that protects the device (original packaging or protective covering if possible).

This product is marked with the WEEE symbol to comply with the European Union’s Waste Electrical & Electronic 
Equipment (WEEE) Directive 2012/19/EC. The symbol indicates that this product should not be treated as household 
waste. It must be disposed and recycled as electronic waste. Please assist to keep our environment clean.

3.5 Scope of Delivery

Immediately upon receipt, please check the received consignment for completeness on the basis of the delivery note and 
check for any possible damage incurred during shipping. Please inform the delivering dispatcher and s::can immediately in 
case of any damages in transit.

The following parts should be included in the delivery:

 s::can chlori::lyser (part-no. E-520-x-000 or E-525-x-000), electrolyte and membrane cap are packed seperately
 Connection cable (part-no. C-1-010-sensor),
 s::can manual chlori::lyser (part-no. S-295-m)

The following parts could be included in the delivery if ordered as an option:

 Extension cable (part-no. C-210-sensor, C-220-sensor or C-230-sensor)
 Flow cell setup tap water for single sensor (part-no. F-45-sensor)
 Flow cell setup tap water for four sensors (part-no. F-45-four)
 Flow cell setup tap water for i::scan and three sensors (part-no. F-46-four-iscan)
 Carrier for single sensor (part-no. F-12-sensor)
 Automatic flow restrictor (part-no. F-45-flow-1)
 Maintenance set for free chlorine (part-no. E-520-1/2-KIT)
 Maintenance set for total chlorine (part-no. E-525-1/2-KIT)

In case of incompleteness please contact your s::can sales partner immediately!

3.6 Product Updates, Other

The manufacturer reserves the rights to implement, without prior notice, technical developments and modifications in the light 
of continuous product care.
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4 Installation
4.1 Environment

The correct installation of measuring instruments is an important prerequisite for satisfactory operation. Therefore the following 
checklist for the installation can be used to ensure that all sources for potential operational problems can be ruled out to the 
greatest possible extent during the installation, allowing the monitoring system to operate properly.

 Favourable flow conditions (little turbulence, acceptable flow rate, pressure, etc.)
 Unadulterated, representative measuring medium
 Measuring medium is in equilibrium state (no gas release, no precipitation, etc.)
 No external interferences (no electric and electro-magnetic interferences by leakage current, earth fault of pumps, 

 electric motors, electric power lines, etc.)
 Easy accessibility (mounting, sampling, functional check, demounting)
 Availability of sufficient space (probe / sensor, installation fitting, controller, etc.)
 Adherence to limit values (see technical specifications located at the end of this manual)

 Power supply for controller (operational reliability, voltage, power, peak free)
 Best possible weather and splash water proof conditions
 Shortest possible distances between system components (probe / sensor – controller – compressed-air supply – energy 

supply)
 Correct dimensioning, mounting and protection of all cables and lines (non-buckling, no risk of stumbling, no damage 

etc.)

4.2 Assembling of chlori::lyser

The chlori::lyser is not ready for use after shipment. This sections will guide you through the steps needed to prepare chlori::lyser 
for measurment. Please mind the following important notes when handling with the chlori::lyser:

 Never touch the surface of the membrane, the electrode finger or the gold electrode at the tip of it with your 
fingers.

 Do not shake the electrolyte bottle, store it always upside-down and fill the membrane cap slowly to avoid air 
bubbles within the electrolyte. Air bubbles between gold electrode and membrane will falsify your readings.

 Do not cover the vent hole with your fingers, when the membrane cap is screwed on or off.

 Please note the correct handling of electrolyte bottle during filling, to avoid air bubbles entering the electrolyte

Press bottle when 
upside down for 
filling.

Turn your hand to 
brings the bottle 
upright.

Only now open hand 
to let air flow into the 
bottle.
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Place the sensor package and a clean plastic sheet 
onto a flat table. Carefully put the provided parts 
(sensor with membrane cap and protective cap, 
electrolyte and, if included, spacer) onto the clean 
plastic sheet.

Place the bottle of electrolyte upside down. Ideally 
some days before.

Unscrew the membrane cap from the sensor body.

Remove the protective cap carefully. Don‘t touch the 
membrane.

Place the membrane cap onto the clean plastic with 
the opening upwards.
 

Take the bottle with electrolyte and open it and keep it 
always upside down. Let the electrolyte flow onto the 
plastic sheet. Don‘t stop the flow.

For previous sensor version E-507-1/2 only the  
following step is needed:
Put a drop of the electrolyte on the plastic sheet, place 
the spacer on it and fill the spacer with electrolyte.

Now move the bottle over the membrane cap without 
stopping the flow. Let the electrolyte flow slowly along 
the edge into the membrane cap up to the top. This 
procedure will avoid air bubbles within the electrolyte.

For previous sensor version E-507-1/2 only the  
following step is needed:
Hold the sensor body upright and push the electrode 
tip carefully into the filled spacer to take it up.

Hold the sensor upright and immerge the electrode tip 
slowly into the filled membrane cap.

Screw the membrane cap onto the sensor body. 
Electrolyte will escape through the vent hole while 
screwing. Be careful not to block this vent with your 
fingers.

Spill the excessive electrolyte from the sensor body with clean tap water or distilled 
water.

Once the sensor has been assembled, it should be supplied with power as soon 
as possible and ensure that the sensor is always wetted with disinfected water.
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4.3 Mounting in Flow Cell Tap Water

This section explains how the chlori::lyser can be installed in a flow cell using either the single 
sensor flow cell setup (part-no. F-45-sensor) or the four sensor flow cell setup (part-no. F-45-
four or part-no. F-46-four-iscan). Regarding the dimensions of these flow cells please refer to 
section 11.1.4.

After the chlori::lyser is prepared as described in section 4.2 the installation in this flow cell is 
performed by the following steps:

Please note the chlori::lyser has to be placed into an opening located after the flow 
restrictor (i.e. position 3 or 4 in case of F-46-four-iscan).

 Pull out the metal bracket [1] from the flow cell [2] that fixes the plug [3]. A flat screw driver 
[4] can be used to do this, if needed.

 Remove the plug [3] from the flow cell [2].To remove the 
plug insert a flat screw driver [4] into the small hole on the 
side of the flow cell and move the plug out by moving the 
screw driver downwards.

 Insert sensor [5] in the opening of the flow cell [2] and push sensor down carefully until 
O-ring snaps into the correct sensor position. 

 Push the metal bracket [1] back into the flow cell [2] to secure the sensor [5] in place. The 
metal bracket can only be inserted if sensor is in the correct position.

 Ensure that all other openings of the flow cell [2] are covered with plugs [3] before putting 
the monitoring station into operation.

 To demount the sensor [5] use a flat screw driver [4] to remove the metal bracket [1] first 
and pull the sensor out.

The flow cell [2] is mounted onto the panel [7] of the micro- / 
nano::station with two fixing holders [6]. The position of the 
flow cell is secured by a metal bracket [1].
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4.4 Mounting in Flow Cell Waste Water

This section explains how the chlori::lyser can be installed 
in the flow cell for waste water (part-no. F-48-sensor). 
Regarding the dimensions of this flow cell please refer to 
section 11.1.5. 

Please note that all specifications regarding 
flow conditions are kept in mind to receive good 
measurements

After the chlori::lyser is prepared as described in section 4.2 
the installation in this flow cell is performed by the following 
steps:

 Remove the protective cap from the membrane.

 Pull out the metal bracket with a screw driver as explained 
in section 4.3.

 Insert sensor [1] in the opening of the flow cell setup [2] 
and push sensor down carefully until O-ring snaps into 
the correct sensor position. 

 Push the metal bracket [3] into the two holes on the side 
of the flow cell setup to secure the sensor in place. The 
metal bracket can only be inserted if sensor is in the 
correct position.

 Connect pipes / tubes for medium supply to the inlet and 
to the outlet of the flow cell setup (please refer to section 
11.1.5 for dimension of fittings).

 To demount the sensor use a flat screw driver to remove 
the metal bracket first and pull the sensor out.
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4.5 Mounting with Probe Carrier

This section explains how the chlori::lyser can be installed in the probe carrier (part-no. F-12-sensor). Regarding the dimensions 
of this installation accessories please refer to section 11.1.3. 

Please note that all specifications regarding flow conditions are kept in mind to 
receive good measurements.

After the chlori::lyser is prepared as described in section 4.2 the installation in this flow cell is 
performed by the following steps:

 Remove retaining clip [2] from the probe carrier [1]. 

 Put extension pipe OD 50 mm or 11/2 inch [3] - to be 
provided by the customer - into the probe carrier [1].

 Drill two holes into the correctly positioned extension pipe 
[3]. Use the two existing holes [6] for the retaining clip [2] 
in the probe carrier [1] as guiding help.

 Snap the retaining clip [2] into both holes [6]. Doing this 
the probe carrier [1] will be fixed onto the extension pipe 
[3].

Depending on the extension pipe‘s OD you can use 
one of the two O-rings [4], included in delivery, to 
stabilize the position of the pipe. O-ring 50 x 2.5 mm 
can be used for 50 mm and O-ring 50 x 3.5 mm can 
be used for 11/2 inch.

 Lead the probe cable and the air hose for automatic probe cleaning through the probe carrier (see left figure below).

 Push the sensor into the probe carrier (see middle figure below).

 Tight the screw [5] on the probe carrier using a screw driver until the sensor is firmly fixed (see right figure below). 
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5 Initial Startup

Once the assembling, mounting and installation of the chlori::lyser have been completed and checked (see chapter 4) the 
initial startup of the s::can monitoring system will require the following actions, in the order presented below:

 Connect the chlori::lyser to the controller used for operation (see section 5.1 and 5.2).
 Establish power supply to the controller (please refer to the manual of the controller) and wait until the operation software 

has started up.
 Perform probe initialisation of the chlori::lyser. Refer to section 5.3.1 in case of using a con::lyte D-31x, refer to section 5.3.2 

in case of using con::lyte D-320 and refer to section 5.3.3 in case of using moni::tool.
 Perform parameterisation of the chlori::lyser. Refer to section 5.4.1 in case of using a con::lyte D-31x, refer to section 5.4.2 

in case of using con::lyte D-320 and refer to section 5.4.3 in case of of using moni::tool.
 Configure the measuring interval; additional information can be found in the respective manual of the controller.
 In case required, configure the digital, analogue and fieldbus outputs of the controller.
 Check the readings obtained for plausibility after sufficient running-in time (see section 12 regarding running-in time).
 If necessary calibrate the readings of the chlori::lyser in stable water quality (see chapter 6).

5.1 Controller for Operation

For proper operation of the chlori::lyser you will need one of the following controller and operating software respectively.

Controller Type Software
con::lyte D-318, D-319 V5.01 or higher
con::lyte D-320 V6 or higher
con::cube D-315 moni::tool V1.3 or higher

s::can recommends to use the most actual version of the operating software on the controller. For service operation 
with ana::pro please refer to section 10.3.4.

5.2 Connection to the Controller

The chlori::lyser will be delivered with a plug connection on the sensor itself only, the connection cable C-1-010 has to be used 
to connect the chlori::lyser to a compatible socket provided on the controller. Ensure that the sensor plug and the connector 
are dry and clean. Otherwise communication errors and / or device damage might occur.

In case the controller does not supply enough sockets the distribution box for sensors C-41-hub can be used.

5.3 Probe Initialisation

For operating one or several probes using one operation terminal it is necessary to allocate an individual address to every 
probe. This can be done during probe initialisation at which the probe has to be recongnized first by the ontroller for operation 
and then a modification of the actual (preset) probe address might be performed. The corresponding address will be stored on 
the respective probe. For s::can probes and sensors of the same type the same address is preset ex factory.

5.3.1 Probe Initialisation using con::lyte D-31x

The con::lyte should not be powered down or switched off during the initialisation process. In case of rebooting of the con::lyte 
during the initialisation process (e.g. caused by loss of power supply) the complete procedure of probe initialisation 
has to be repeated.!
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 Establish the power supply to the con::lyte and select entry Settings / Parameter settings / Install Probes in the main 
menu. 

 Connect the chlori::lyser to the con::lyte (see section 5.2).
 Push the button Enter, which starts the automatic search procedure for the connected probe. Once the probe is found, 

address 1 will be allocated. This procedure can last several seconds (see figures below).
 The successful completion of the initialisation will be displayed over a user message. If this message is displayed the 

initialisation procedure can be finished by pushing the button Esc. 

A user message will also be displayed when no probe is detected. In this case please check 
the following before repeating the procedure for probe initialisation:

 Is only one probe connected to the con::lyte?
 Is the probe connected properly?
 Are all wires of the con::lyte socket in the terminal compartment tight?

5.3.2 Probe Initialisation using con::lyte D-320

At the initial start-up the con::lyte D-320 provides an automatic probe and sensor initialisation 
procedure (see screen on the right). After connecting all probes and sensors to the appropriate 
plugs of the con::lyte (see section 5.2) and pushing the OK button, the probe and sensor 
initialisation starts.

If chlori::lyser will be initialized at a later date, the following steps are needed:

 Switch to Status display by using the Left- or Right button.
 Push Function button, select menu Manage sensors... and confirm with OK.
 Select menu Add sensor ... and confirm with OK.
 Connect chlori::lyser to the D-320 (see section 5.2).
 Select menu Add s::can sensor ... and confirm with OK.

As soon as the entry is confirmed by pushing the OK button, the con::lyte will automatically 
search the Modbus port for a new sensor and will add the new sensor to the sensor list.

After adding a new probe or sensor, the parameters will be displayed in the parameter screen. 
Furthermore single parameter can be added manually (see section 5.4.2 and menu Add 
parameters...). In case the installation failed, the message Error adding! will be displayed.

Install probe 1
Probe search finished
No probe found
Continue with ENTER
Stop with ESC

Install probe 1
Probe search finished
chlori::lyser found
Continue with ENTER
Stop with ESC

Install probe 1
Searching for probe

Install probe 1
Connect only
probe 1
Continue with ENTER
Stop with ESC

Add s::can sensor...
Please connect all
sensors and press
OK to continue...

Add new Sensor
Add 0/4-20mA...
Add digital in...
Add s::can sensor...

Add s::can Sensor...
Searching    17/20
F: chlori::lyser/0/9
A: chlori::lyser/0/9

Add s::can Sensor...
Done. Press OK...
Added sensors:     1
Replaced sensors:  0
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5.3.3 Probe Initialisation using moni::tool

 Click the Service tab of the moni::tool screen and logon 
as Administrator.

 Click on an empty sensor icon (Add new Sensor) to initiate 
the initialisation process.

 An automatic search procedure will start, searching for 
the connected sensor.

 When the automatic search prodedure is finished, 
moni::tool will display all connected probes and sensors. 
Those sensors that are connected for the first time will 
have the Status Found new sensor (also listed as New 
Sensors below).

 If needed Sensor name can be modified now, which can 
be any descriptive name you desire or select one of the 
previous names listed below this entry field.

 To install the new sensor click on the blue + sign on the 
right side of the sensor or push the button Install All.

 moni::tool will install the sensor and switch to the Service 
tab showing the new sensor in the system overview. Now 
pushing the button Leave Service Mode located on the 
upper left side to start the measuring process.

 When pushing the button Advanced Search (see 2nd and 
3rd figure from the top), the method you connected the 
sensor (Connection methode), the used COM-Port and 
the Address can be defined. A click on button Start search 
will start search procedure within the defined range.

 After the Advanced Search is finished, the Install Sensor 
screen is displayed. Depending on the used Service 
Level (Basic, Advanced or Expert) only the basic or all 
information received from the sensor are listed up.

 To install the new sensor push the button Save in the 
upper part of the window.
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5.4 Probe Parameterisation

The following table is an overview of the parameters that can be measured with the chlori::lyser:

Sensor / Part-no. Previous
Version

Parameter Parameter-
index

Name [Unit] Decimal 
places

chlori::lyser E-520-1 E-507-1 Free chlorine 0 FCL [mg/L] 3
Temperature 1 Temp. [°C] 1

chlori::lyser E-520-2 E-507-2 Free chlorine 0 FCL [mg/L] 2
Temperature 1 Temp. [°C] 1

chlori::lyser E-525-1 E-507-3 Total chlorine 0 TCL [mg/L] 3
Temperature 1 Temp. [°C] 1

chlori::lyser E-525-2 E-507-4 Total chlorine 0 TCL [mg/L] 2
Temperature 1 Temp. [°C] 1

5.4.1 Probe Parameterisation using con::lyte D-31x

After successful probe initialisation (see section 5.3.1) the measuring parameters of the chlori::lyser will be displayed on the 
display of the con::lyte automatically. If needed the measuring parameters can be configured individually using the menu item 
Settings / Parameter settings / Parameter n (Settings / Parameterconfig / Parameter n with older versions).  

The name of the Probe or sensor used as a source of the parameter is displayed in the upper 
line (e.g. chlori::lyser). If several probes or sensors are installed the instrument from which a 
parameter needs to be displayed can be selected here. Under the entry Probe the Address 
that has been allocated to that probe is displayed as an additional information. The Index 
specifies the place of the corresponding parameter onto the allocated probe. The Unit of the 
selected parameter is displayed in the line below. The item Decimal places enables settings 
of the number of displayed decimal places (between 0 and 4). With the default setting auto the 
number of decimal places will be automatically set by the sensor.

5.4.2 Probe Parameterisation using con::lyte D-320

After successful probe initialisation (see section 5.3.2) the needed measuring parameters of the chlori::lyser have to be added 
to the parameter display. This is performed by the following steps:

 Switch to status display with Left- or Right button.
 Push Function button, select menu Manage sensors... and confirm with OK.
 Select chlori::lyser/0/x and confirm with OK.
 Select menu Add parameters... and confirm with OK.
 Select needed parameter and confirm with OK.

Parameter 1
Probe:  chlori::lyser
Address:            1
Index:              0
Unit:            mg/l
Decimal places:  auto

 Add para.
u Add  FCL
  Add  Temp.
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The selected parameter will be displayed now on the next free position of the parameter display. The default display configuration 
is used. Changing the display format is performed by the following steps:

 Select the parameter in der parameter display with Up- or Down button.
 Push Function button, select menu Display settings... and confirm with OK.
 Select chlori::lyser/0/x and confirm with OK.
 Select menu Add parameters... and confirm with OK.
 Select needed parameter and confirm with OK.

In the displayed parameter configuration the following settings can be modified.

 Name Displays the actual name of the paramter. 
 Unit  Displays the actual unit of the paramter. 

To change the name or unit of the parameter, select the entry with Up- and Down buttons and 
by pushing the OK button the name can be changed with Up-, Down-, Left- and Right buttons. 
Pushing the OK button confirms the new name. Please note that change of parameter name 
or unit will not change the parameter configuration itself (e.g. if you change the parameter 
name NO3-N to NO3 the reading will still be NO3-N).

 Disp.Format Within this line the number of displayed decimal places (between 0 and 5) can be set. Please note that in  
  case of too many digits high values can not be displayed and the parameter reading will switch to plus signs  
  (++.+++++).  

 Load Defaults  Confirming this entry by pushing the Ok button will restore the default display settings from the 
   sensor.

All modifications performed by the operator within these settings menu will be documented in the logfile of the con::lyte (see 
manual con::lyte D-320).

P2/Temp
Name:           Temp
Unit:             °C
Disp.Format:       1
Load Defaults
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5.4.3 Probe Parameterisation using moni::tool

After successful probe initialisation (see section 5.3.3) all parameters available on the probe will be installed and automatically 
displayed on the Value screen of moni::tool. If not all new parameters are displayed, please check maximal number of 
parameters of your monit::tool license. If you want to configure the measuring parameters induvidually this can be done using 
the menu item Service / Terminal / Parameter.

After selecting that menu item a list of all installed parameters 
is displayed. After selecting one or several parameters by 
clicking on them the following activities can be performed:

 Moving the selected parameter to a higher position in the 
Value display by pushing  the entry Up.

 Moving the selected parameter to a lower position in the 
Value display by pushing  the entry Down.

 Deleting the selected parameter from Value display by 
pushing  the entry Remove Parameter.

 A new parameter can be added by pushing  the entry Add 
Parameter.

 Click on the blue wheel (Edit) on the right hand side of 
the parameter will display the actual parameter settings. 
Depending on the actual Service Level different settings 
are displayed and can be edited (Parametername, Unit 
and Resolution).

 Click on the blue check mark (::tool) or on the blue sign 
(Alarm) on the right hand side of the parameter to check 
or modify the settings for vali::tool and parameter alarm. 
Please refer to manual moni::tool for further information.
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6 Calibration

The chlori::lyser is delivered with membrane cap and electrolyte separately. Therefore the electrode slope needs to be calibrated 
after initial startup (see chapter 5). Subsequently a calibration is needed whenever maintenainces activities (changing the 
electrolyte or the membrane cap) have been performed. 

 Before performing any kind of calibration ensure appropriate conditioning time (at least 2 hour after initial operation).
 Before performing any kind of calibration the correct function of the sensor should be ensured (sensor is clean and properly 

assembled - see section 8 also).
 For highest accuracy the same environment conditions (temperature, flow velocity, pH) have to be ensured during the 

calibration as for the normal operation. Therefore the calibration should always be performed with the installed sensor 
directly in the medium and only in exeptional cases outside the flow cell.

 When calibration is performed outside the flow cell in a small beaker, ensure that the sensor is not in direct contact with the 
wall or bottom and the outer steel ring of the sensor is submersed in the medium.

 Take a sample from the medium at the same time when pushing the sample button in the calibration menu (actual 
measurement will be stored).

 Perform laboratory analysis for actual chlorine concentration of the sample as fast as possible.
 s::can recommends to use DPD methodes for free chlorine or total chlorine with liquid reagents as reference methode.
 For highest accuracy usage of a photometer for measuring chlorine concentration of the sample is recommended. Perform 

zero-point calibration of the photometer before usage.
 The calibration will not be executed and used till the corresponding menu item (e.g. Calibrate!) is confirmed.
 When performing a parameter calibration the result will be checked for plausibility. In case of faulty calibration an error 

message will be displayed to the operator. Please refer to section 10.2 regarding possible error messages and notes for 
removal.

6.1 Types of Calibration

For calibration of the free (FCL) or total (TCL) chlorine parameter a slope calibration (SPAN) can be performed. This local 
calibration adapts the global calibration to the actual monitored medium. 

The zero point is precalibrated in the factory and does not need to be recalibrated in the field.

The temperature value of the internal compensation cannot be calibrated.

6.1.1 Slope Calibration

 The chlori::lyser is equipped with a global calibration 
(reference slope) ex factory. You can switch back to this 
factory setting at any time.

 The local calibration shall either be performed directly in 
the medium or in a calibration standard.

 When using a calibration standard the chlorine value of 
the used standard shall be closed to the measuring range 
of the application.

 For slope calibration only one sample is needed. This 
sample will be stored onto the sensor.

 The result of the slope calibration will be stored directly 
onto the sensor and will be used until a new slope 
calibration is performed successfully or you switch back 
to the default slope.

 The slope calibration will be acepted if the global 
calibration is changed not more than 70% of the original 
value (Reference Slope).
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6.2 Performing a Calibration

6.2.1 Calibration using con::lyte D-31x

The Calibration entry in the con::lyte main menu leads you into the menu that enables the 
calibration of the chlori::lyser. When Calibration is selected a password must be entered 
(password = 1) before the calibration can be started. The next step is selection of the parameter 
to be calibrated (e.g. FCL) in the selection field Parameter Calib.

Now the menu for local calibration will appear as displayed on the right hand side.

As long as chlori::lyser is working with factory calibration (default) the entry Calib. shows 
global and no Type can be selected.

To perform a local calibration the entry Calib. has to be changed to local. Then below the entry 
Type will show Span as possible type of calibration.

The display shows the reading for chlorine actually measured (Value) as well as the chlorine 
concentration stored on the sensor for calibration (Sample 1). As long as no sample is stored 
on the sensor the display will show dashes. When confirming the entry Sample 1 by pushing 
Enter the raw signal of the actually measured (displayed) chlorine concentration will be stored 
as new sample on the sensor. On the entry Lab the results corresponding (real chlorine 
concentration) to the readings stored under Sample 1 can be entered here.

When the entry Calibrate! is confirmed by pushing Enter, a calibration is performed. Successful 
calibration is shown in a user message (Please wait and then PLocal calib. saved). If the 
calibration was not successful (user message Local calib. Error!) the calibration used up to 
now will be used further on.

When selecting the entry Set reference slope after performing a local calibration, the new slope will be stored as a reference. 
This reference can be used to compare further slope calibrations and to document aeging of the membrane / electrolyte. The 
procedure is confirmed by the message Reference slope was set successfully. Continue with ENTER. 

The possibility to store a new reference slope is only supported by this s::can operation controller. Therefore it is 
disadviced to use of this possibility for internal check of electrode ageing and keep the slope set ex factory instead.

For temperature reading no local calibration is possible.

Local cal.:   FCL
Calib.:         local
Type:            Span
Value:           1.27
Sample 1:       --.--
Lab 1:          --.--
Set reference slope
Calibrate!

Parameter Calib.
Local cal.:      FCL
Local cal.:     Temp

Local cal.:   FCL
Calib.:        global
Type:            None
Set reference slope
Calibrate!

!

chlori::lyser V1.1, 10-2017 Release

www.s-can.at

Copyright © s::can Messtechnik GmbH

23 / 46



6.2.2 Calibration using con::lyte D-320

This operating controller provides, beside normal calibration procedure (see further down), 
the possibility for a quick calibration call directly from the parameter view. This is performed 
by following steps:

 Select the parameter in der parameter display with Up- or Down button.
 Push OK button, which directly displays the calibration screen.
 Select Sample 1 and confirm with OK to store the raw signal of the actual reading.
 Take a water sample to analyse real chlorine concentration.
 Enter the result from laboratory analyse into the field Lab 1.
 Select entry Perform Calibration and confirm with OK.
 Leave the calibration screen with Back button.

The advanced local calibration provides extensive possibilities for calibration of measurement 
parameter. After selecting the parameter in the parameter display, pushing the Function 
button, selecting the menu Calibrate expert... and pushing the OK button, the calibration screen is displayed.

 Type  Two different types of calibration are available: Local or Global. By default 
  Local is selected. This is the normal calibration performed by the operator. 
  As soon as Global is selected an confirmed with OK a reset of the sensor  
  to factory calibration is performed and the actual reading (Value), the raw  
  signal (Private) and the default slope (Span) will be displayed.

 Mode The only mode available is Span which is preset.

 Perform Calibration Confirming this entry by pushing the Ok button will execute the 
   local calibration, using the Lab and Sample values displayed on  
   the calibration screen.

 Value Displays the measured value of the probe or sensor like on the parameter  
  screen also (i.e. using the actual calibration). The value will be updated  
  permanently.

 Private Displays the according raw value (measured power signal of the sensor) of  
  the displayed reading. The value will be updated permanently. 

 Lab 1 Within this line the correct value for the measured Sample 1 has to be entered. The entered Lab value  
  can be either the laboratory result of the sample taken or the concentration of the standard solution, which  
  is used for calibration. The unit of the lab value has to be in accordance with the measuring parameter.

   An entered Lab value can be deleted by selecting it and pushing the Function button so that it will not be  
  used in the calibration.  

 Sample 1 When confirming this entry by pushing the Ok button, a measurement will be performed and stored as 
  sample 1 for the local calibration. The sample for the laboratory should be taken at the same time. The 
  displayed and stored value, which will be used for the calibration might be a raw value (e.g. mV value) and 
  therefore might also be negative. Existing readings (Sample 1 or Sample 2) are overwritten whenever a new 
  measurement is triggered by pushing the Ok button. If no sample measurement was performed or if the 
  measurement was invalid, the message Measure! will be displayed instead of a numerical value. 

 Span  Displays the used slope of the actual calibration. It is not possible to edit this value.

< V   P1/2 FCL    >

u 1.02 FCL
mg/l

  8.7 Temp
°C

 P1/FCL
Lab 1:         1.62
Sample 1:     78.11
Perform Calibration

  P1/FCL
Typ:           Lokal
Mode:           Span
Perform Calibration
Value:          1.02
Private:        9.74
Lab 1:          25.3
Sample 1:      -65.8
Span:           6.00

 P1/FCL
Type:         Global
Value:          1.02
Private:        9.74
Span:          10.00
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6.2.3 Calibration using moni::tool

 Click the Service tab of the moni::tool screen and logon as Administrator.

 Click the icon of the probe / sensor you want to calibrate in the displayed system overview.

 Click the icon Calibrate sensor in the next screen.

 Now the screen shows  
a list of all parameters 
being measured by 
this probe / sensor. 
Clicking on the blue 
triangles will open more 
information about actual 
used calibration for this 
parameter.

 Furthermore a click on 
the History icon rightmost 
opens a logbook showing 
all up to now with this 
con::cube performed 
calibration procedures.

 Open the calibration 
screen by clicking on 
the Calibrate icon on the 
right hand side of the 
parameter you want to 
calibrate.

This button displays the 
actual used calibration 
(Global or Span). Push 
this button to select the 
type of calibration you 
want to perform (see 
section 6.1).

Watch the current readings being displayed numerically and graphically on 
the calibration screen. Wait until readings are stable.

Push the Sample icon to store the actual reading onto the sensor. Please 
note that the displayed value is the raw value (mV reading).

Push the Edit icon to enter the result of the laboratory analysis 
and store it onto the sensor.

Push the button Perform calibration to start the calibration 
procedure.

After the calibration procedure is finished a user message will inform 
you, if the local calibration was successful. The new calibration 
coefficients will be displayed also. In case of an error the reason 
will be displayed as well as possible solutions and the detailed error 
code.

1

2

3 4

5
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7 Data Management

7.1 Data Storage

The following information are stored directly on the sensor:

 Result of slope calibration
 Default slope
 Measured sample used for slope calibration
 Device information (e.g. type, serialnumber, address, please refer to section 10.3)

There is no possibility to store readings onto the sensor itself.

7.2 Data Transfer

The measurements are performed on the sensor and the readings are transfered to the controller via the sensor cable using 
RS 485. 

7.3 Data Visualisation

For visualisation of the sensor readings one of the following s::can controller can be used:

 con::lyte
 con::cube
 con::nect with PC
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8 Functional Check

A functional check might be required for one of the following reasons:

 Initial startup
 Routine functional check
 Suspicion of monitoring system malfunction
 Modification of monitoring system (e.g. integration of additional sensor or device)
 Change of measuring location

Depending on the application (water composition), the probes and the sensors connected and the environmental conditions 
a regular functional check (weekly to monthly) is recommended. The following sections provide an overview of all the actions 
that have to be performed to check the monitoring system quickly (see section 8.1), to check the plausibility of the collected 
readings (see section 8.2) and to check the integrity of a single probe or sensor (see section 8.3).

8.1 Check of System / Monitoring Station

Check con::lyte moni::tool / con::cube What to do if check failed
Power supply controller Green LED is on and text is 

visible on the display?
LED on housing cover is on 
or at least flashing?
moni::tool screen is 
displayed after touching the 
screen?

Check power supply of 
controller.
Power off controller for 
5 minutes and power on 
again.

System running 
(up-to-date)

Displayed system time 
is current and is updated 
every second?

Click on system clock at 
the bottom of the screen 
shows current time and last 
measurement. 
Both are current?

Check for displayed error 
messages.
Check if Service mode 
is acitvated or automatic 
measurement is paused.

System status No error messages or error 
symbols are displayed?

LED of con::cube is blue 
and Status icon of moni::tool 
is not blinking yellow?

See section 10 for 
Troubleshooting.

Reason for bad system 
status

Check logbook entries since 
last functional check.

Open Status tab and select 
symbol of affected sensor 
for more information.

See section 10 for Status- 
and Errorcodes.

Check Remark
Function of automatic 
cleaning

Use function Clean now or wait for next cleaning cycle. Watch for air bubbles when cleaning 
is activated.

Compressed air supply for 
automatic cleaning

All tubes and fittings are tight?

Function of compressor and 
storage tank

Drain condensed water from storage tank of compressor (not necessary for s::can compressor 
B-32). Check pressure.

Monitoring station
(by-pass)

All tubes and fittings are tight and all probes and sensors are supplied with medium?
No air bubbles within the tubes?

Installation submersed 
(in-situ)

Mounting equipment of all devices is ok and all probes and sensors are submersed?

Data transfer Check if displayed readings on local controller are equal with displayed readings on customer 
display system.
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8.2 Check of Results

Check con::lyte moni::tool ana::xxx
Current readings 
displayed completely

No NaN and no dashes 
(- - - -,- -) or plus sign 
(++++,++) displayed. 
Use arrow buttons to 
scroll through all displayed 
parameters. 

No NaN displayed. No NaN displayed.

Current parameter status
of displayed readings

Check logbook entries since 
last functional check.

Red background for 
parameter indicates an error 
or alarm. Grey background 
indicates reading is not 
current.

Activate Show context 
help  if grey background or 
NaN and move cursor over 
displayed reading.

Check Reason Remark
Up-to-date:
Readings actualised
on regulary base?

- Measuring interval is too long
- Automatic measurement has been stopped manually

Consider measuring interval 
and smoothing.

Continuity:
Check historical data
(timeseries) for inter-
ruptions or discontinuities

- Change of medium
- Local calibration
- Maintenance of probe / sensor (cleaning, etc.)
- Readings out of range
- System failure (loss of power, communication error, etc.)

Only possible if timeseries 
are availbale.

Plausibility:
Timeseries look plausible 
with daily or seasonal 
fluctuation

- Drift of readings (can be caused by fouling)
- Increasing noise 
  (can be caused by flow conditions or fouling)
- Fixed readings / no fluctuation

Check logbook of plant 
operator if possible.

Measuring range:
Readings are within the 
specified and calibrated 
measuring range?

Quality of results might 
be reduced outside the 
specified range.

Accuracy:
Difference between 
laboratory values and 
readings of the chlori::lyser

In case of significant difference a slope calibration (span) 
has to be performed (please refer to section 6.1.2)

To verify the accuracy of 
the displayed readings only 
a reliable and validated 
comparison method has to 
be used. 
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8.3 Check of Probe - Sensor Integrity

When there is any doubt regarding the integrity of the sensor, please use the following flowchart to check sensor and 
installation:
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9 Maintenance

Please note that during any cleaning or maintenance activity of the chlori::lyser the following important notes have to 
be obtained:

 Never touch the surface of the membrane, the electrode finger or the gold electrode at the tip of it with your fingers.
 Do not use any acids on the electrode finger, the spacer or the housing.
 Do not power off the sensor for more than 24 hours when it is in operation.
 Do not shake the electrolyte bottle, store it always upside-down and fill the membrane cap slowly to avoid air bubbles within 

the electrolyte. Air bubbles between gold electrode and membrane will falsify your readings.
 Do not cover the vent hole with your fingers, when the membrane cap is screwed on or off.
 Please note the correct handling of electrolyte bottle during filling, to avoid air bubbles entering the electrolyte (see section 

4.2)

9.1 Cleaning of Membrane Cap

If the membrane has a coating or is covered with organic material, it can be cleaned with hand warm tap water carefully. Please 
ensure that the rubber band is positioned correctly to avoid any dilution of the electrolyte. If this cleaning procedure will not 
improve the measurement, the membrane cap and the electrolyte have to be replaced.

9.2 Replacement of Electrolyte and Membrane Cap

Electrolyte and membrane cap have to be replaced on regular interval. The maintenance interval depends on the sensor type 
and the measured medium. The typical maintenance intervals are:

 Replacement of membran cap once per year
 Replacement of electrolyte for actual version (E-520 and E-525) once per year
 Replacement of electrolyte for previous version (E-507) every 3 - 6 months

In case of troubles outside the scheduled maintenance interval (see section 9) the following step by step procedure is 
recommended:

 Cleaning of membrane cap (see section 9.1).
 Visual check of the electrode finger (see figures below). If electrode finger looks not ok, please check your application for 

unexpected aggressive substances.
 Replacement of electrolyte and cleaning of gold electrode (tip of electrode finger), as describes afterwards.
 Replacement of electrolyte and membran cap and cleaning of gold electrode (tip of electrode finger), as described 

afterwards.
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The electrolyte and membrane cap need to be replaced every 12 months or if the local calibration failed (see section 6). The 
replacement is performed by the following steps:

Clean the sensor as explained in section 9.1.

Lift the rubber band so that the vent hole is not covered 
when unscrewing the cap.

Unscrew the membrane cap.

Empty the used electrolyte. For previous sensor 
version E-507-1/2 only take care not to loose the 
spacer in case only electrolyte will be replaced.

In case the electrolyte has to be changed only, spill 
the membrane cap with clean tap water or distilled 
water before refilling.

Clean the electrode finger by rinsing with clean tap 
water or distilled water without touching it directly.

Shake excessive water off the electrode finger. Do not 
use tissues to dry the electrode finger or the inner of 
the membrane cap.

Place the supplied fine polishing paper onto a soft 
surface (e.g. a paper tissue) and fix it with your fingers. 
Clean the gold electrode by softly wiping the electrode 
finger three times over the fine polishing paper. Keep 
the sensor upright.

Perform refilling with electrolyte and fixing of the membrane cap as explained in section 4.2.

chlori::lyser V1.1, 10-2017 Release

www.s-can.at

Copyright © s::can Messtechnik GmbH

31 / 46

2 2

3 4

6

7

5

8

1

2

3

4

5

6

7

8

9



10 Troubleshooting
10.1 Typical Error Pattern

Error Reason Removal
Drift of readings  Change in the medium

 Fouling of the membrane
 Electrolyte aged
 Membrane aged

 Check measuring medium for plausibility 
(reference method)

 Check sensor head for cleanliness
 Replace electrolyte
 Replace membrane cap

Drift of readings after 
change of electrolyte or
membrane cap or after loss 
of power supply

 Sensor not fully conditioned

 Medium flow insufficient
 Membrane not clean
 Air bubbles in electrolyte
 Electrolyte aged (e.g. due to wrong

      storage conditions)

 Condition sensor after recommissioning in the 
medium (see section 12 for conditioning time)

 Check water supply, check inlet strainer
 Check membrane cap for cleanliness
 Replace electrolyte
 Use a new bottle of electrolyte and store it 

correctly
Periodical deviation of the
readings (outliers of 
readings)

 Periodical fluctuation of pressure

 Attaching and detaching of air 
bubbles on the membrane

 Periodical fluctuation of flow

 Ensure pressure conditions are stable (use 
flow restrictor F-45-flow-1)

 Ensure no air bubbles are within the tubes 
and flow cells

 Check medium supply and installation
Unstable readings 
(scattering of readings)

 Air bubbles on the membrane

 Air bubbles in the electrolyte
 Membrane destroyed

 Increase flow rate for short time to remove all 
air bubbles and ensure stable medium flow 
without bubbles

 Replace electrolyte and do refilling carefully
 Check membrane visually and replace it

No response to changes in 
concentration

 No power supply for more that 24 
hours

 Longterm measurement in medium 
without chlorine

 Flow too low
 Electrolyte aged
 Membrane aged

 Clean membrane cap and replace electrolyte

 Store sensor in chlorine medium and check it 
again after 20 minutes

 Check water supply, check inlet strainer
 Perform calibration or replace electrolyte
 Perform calibration or replace membrane cap

Measurement results 
deviate from laboratory 
results

 Cross-sensitivity of the reference 
method (e.g. ammonium)

 Incorrect calibration
 Different pH value during  

calibration and measurement
 Reference methode

 Too low or too high flow

 Obey limits of the reference method
      regarding pH and cross sensitivities
 Perform calibration again
 Calibration should be done on the expected 

mean of the pH value.
 Be aware that all reference methodes are 

limited in accuracy (e.g. accuracy of DPD 
methode for free chlorine up to +/- 0.23 mg/l 
FCL)

 Check water flow
Sensor cannot be calibrated  Start-up time too short

 No electrolyte in the membrane
      cap
 Protective cap still on the sensor

      head
 Measurement with reference 

      method performed incorrect
 Sensor with filled membrane cap 

without power for longer time

 See section 12 for start-up / conditioning time
 Perform correct sensor assembly according to 

manual
 Remove protectice cap from the sensor head

 Perform lab measurement according the
      instruction
 Repeat calibration after 24 hours of operation
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10.2 Error Messages and Status Messages

During execution of a measurement the monitoring system (system status), the measuring device itself (device status) and the 
result (parameter status) will be checked for possible errors and for plausibility. In case of an error (status bit will be set from 0 
to 1) a user message will be displayed to the operator.

Depending on the used operation controller these messages will be shown on the display (Menu Logbook & data in case of 
con::lyte D-31x, function Monitor... in case of con::lyte D-320, Status tab in case of moni::tool and Show Context Help and 
System-Status in case of ana::pro) and also stored within the result files or logfiles. Additional to the user message (general 
error reason and recommendations for removal) the detailled status code will be displayed either in binary form (0000, 0001, 
0010, 0011, 0100, etc.) or as a hex number (0x0001, 0x0002, 0x0004, 0x0008, 0x0010, etc).

Up to 16 status bits are used for different errors. If several errors occur at the same time the con::lyte and moni::tool 
will add up all the status bits. This detailed information might be important if you request s::can support. Below you will 
find examples how to translate these combined hex codes:

Hex Bin Bits
0x8000 1000 0000 0000 0000 b15
0x8001 1000 0000 0000 0001 b0, b15
0x4011 0100 0000 0001 0001 b0, b4, b14

Within moni::tool the complete status code of a simple parameter has the following format: 
0xTTTT.SSSS.PPPP.pppp.VVVV.vvvv.

Code Status Type Remark
0xTTTT System status sensor visible in the second column of all moni::tool parameter 

result files (e.g. Error 0x0010 or Ok 0x0002)
0xSSSS Sensor status general valid for all sensors
0xssss Sensor status private valid for respective sensor
0xPPPP Parameter status general valid for all parameters
0xpppp Parameter status private valid for respective parameter
0xVVVV vali::tool status general valid for all clean values of vali::tool software
0xvvvv vali::tool status private valid for respective clean values of vali::tool software

Within the moni::tool Status tab of the sensor you will see the 
system status sensor and the sensor status as clear text and 
as status code (0xTTTT.SSSS.ssss).

Within the moni::tool Status tab of the parameter you will see 
the parameter status and in case of activated vali::tool the 
vali::tool status also (0xPPPP.pppp.VVVV.vvvv).

Within the moni::tool results file of the sensor parameter 
the status (0xTTTT.SSSS.PPPP.pppp) will be stored in the 
column beside the measured value and the vali::tool status 
(0xVVVV.vvvv) in the column beside the cleaned value.
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The table below shows all errors regarding the operation terminal (system status) when a chlori::lyser is connected incl. the 
user message, the reason of the error and notes for troubleshooting. If the error can’t be removed although the suggested 
procedure was executed several times, please contact your s::can sales partner.

System Status Error
0xTTTT

Display con::lyte
(D-31x / D-320)

Message moni::tool Reason Removal

0x0001 - b0 ES007 / COMM!
Probe not detected. 
Check power-supply 
and connection cable.

No communication 
between sensor and 
terminal. 

No communication 
between sensor and 
operation terminal. 
Replacement sensor 
was not installed 
correctly.

Check sensor cable 
and connector. 
Disconnect and 
reconnect sensor.

0x0002 - b1 0002 Invalid sensor Sensor serial number 
has changed.

Connect the pre-
viously installed  
sensor or perform 
sensor replacement 
(moni::tool) or new 
sensor installation 
(con::lyte).

The table below shows all errors regarding the used sensor incl. the user message, the reason of the error and notes for 
trouble shooting. If the error can’t be removed although the suggested procedure was executed several times please contact 
your s::can sales partner.

Sensor Status Error
0xSSSS

Display con::lyte
(D-31x / D-320)

Message moni::tool Reason Removal

0x0001 - b0 ES100 / 0001
Probe reports an 
error. Call service!
Param.Status error.
Status Code: ....

General sensor error Sensor reports error 
during internal check. 
At least one internal 
sensor check failed.

For details see 
additional status 
message below. 
In case no further 
messages are shown, 
note the error code 
and contact your 
s::can sales partner.

0x0002 - b1 ES101 / 0002
MISUSE 
Medium temperature. 
Take probe out of 
medium, immediately!

SENSOR MISUSE Operation outside 
the specification 
(e.g. temperature 
too high). This can 
damage the device 
permanently.

Take the sensor 
out of the medium 
immediately and 
check environmental 
conditions.

0x8000 - b15 ES115 / 8000
Device maintenance 
required
Code 8000 0000

Sensor mainentance 
required

At least one internal 
sensor check reports 
a warning.

Perform function 
check of the sensor 
according the 
manual.
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The table below shows all errors regarding the measured parameters incl. the user message, the reason of the error and 
notes for trouble shooting. If the error can’t be removed although the suggested procedure was executed several times please 
contact your s::can sales partner.

Parameter Status 
Error 0xPPPP

Display con::lyte
(D-31x / D-320)

Message moni::tool Reason Removal

0x0001 - b0 EP 100 / 0001
Status error.
Code: 0001.0000
Details in following 
log messages.

General parameter 
error

At least one internal 
parameter check 
failed.

Note additional status 
message below. If 
no further message 
is displayed, note 
the error code and 
contact your local 
s::can sales partner.

0x0002 - b1 EP 100 / 0002
Parameter failure,
hardware failure

Parameter error, 
Hardware error

Electrode signal not 
ok. An electrode is 
missing, too old or 
defect.

Check the electrode 
or replace the 
electrode.

0x0004 - b2 Parameter error, 
configuration error

Parameter error, 
configuration error

Change the local 
calibration or swirch 
back to global 
calibration.

0x0008 - b3 Parameter error, 
Wrong medium

Sensor outside of 
the medium or in 
incorrect medium.

Check supply of 
medium and medium 
itself.

0x0010 - b4 EP 100 / 0010
Parameter failure, 
calibration failure

Parameter error, 
Incorrect calibration

Invalid sensor 
configuration. At 
least one calibration 
coefficient is invalid.

Check readings 
and lab values. 
Set back to factory 
settings. Repeat local 
calibration.

0x0020 - b5 EP 100 / 0020 Parameter not ready Parameter not 
activated on the 
sensor or sensor still 
warming up.

Activate parameter 
or wait until sensor is 
fully operational.

0x8000 - b15 EP 115 / 8000
Out of range
Code 8000 0000
The parameter is 
out of measurement 
range

Reading out of 
measuring range

Measured parameter 
is outside the defined 
measuring range.

Check if sensor is in 
the medium. Perform 
functional check.

The table below shows all errors regarding clean parameters of the vali::tool software incl. the user message, the reason of 
the error and notes for trouble shooting. If the error can’t be removed although the suggested procedure was executed several 
times please contact your s::can sales partner.

Parameter Status 
Error 0xVVVV

Message moni::tool Reason Removal

0x0001 - b0 vali::tool reports an error At least one internal check 
reports a warning.

Check further status 
messages.

0x0800 - b11 Maintenance recommended Parameter check reports a 
warning.

Check system and sensor, 
perform functional check.

0x1000 - b12 Marked as not trustable Parameter check reports a 
warning.

Do not use this value for 
calibration.
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10.3 Device Settings

In case detailed sensor information or configuration settings have to be checked, the following sections will explain how to find 
these information when operating the sensor with a s::can operation controller.

There is no need to modify any device settings of the chlori::lyser. 

10.3.1 Check of Device Settings using con::lyte D-31x

The main menu entry Information of the con::lyte operation software enables you to check 
internal sensor settings. After selecting the parameter of your interest by pushing the Enter 
button the display will show the upper limit and the lower limit of the selected parameter.

When confirming the lowest entry Probe with Enter all internal settings of the chlori::lyser will 
be displayed. The most important are:

 Internal sensor identifier (M-Version and Model)
 Sensor name (chlori::lyser)
 Serialnumber of the chlori::lyser (S/N)
 Hardware version of the chlori::lyser (H/W-Version)
 Software version of the chlori::lyser (S/W-Version)

10.3.2 Check of Device Settings using con::lyte D-320

Select the entry Manage sensors... in the main menu of the status screen. Select the name chlori::lyser/0/1 in the list of 
installed sensors, in which the second number (1) indicates the address assigned to the sensor. After confirming the entry  
Configure... as well as the entry Probesettings in the next view the following information of the sensor will be displayed:

 Internal sensor identifier (M-Version and Model)
 Sensor name (chlori::lyser)
 Serialnumber of the chlori::lyser (S/N)
 Hardware version of the chlori::lyser (H/W-Version)
 Software version of the chlori::lyser (S/W-Version)

Information of the single measuring parameter can be retrieved via the entry Parameter info... 
from the main menu of the parameter display. In addition to parameter name (Name),  unit of 
measurement (Unit) the number of decimal places (Disp. Format), also the lower and upper 
limit of the parameter range (P. lower / P. upper) and the adjusted alarm range (Al. lower / Al. 
upper) is displayed. 

FCL [mg/l]
Upper limit:    2.000
Lower limit:    0.000
Span:           0.000
Probe

P1/FCL
Sen.:   chlori::lyser
Name:            FCL
Unit:           mg/l
Disp. Format:      3
P. lower:     0,0000
P. upper:     2,0000
Al. lower:  ----,---
Al. upper:  ----,---
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10.3.3 Check of Device Settings using moni::tool

Selecting Service / chlo / Edit chlo will list up internal settings of the chlori::lyser. Depending on the Service Level some or all 
of the following information will be displayed:

 Interface (COM-port, Address) of the sensor
 Sensor name (Internal) allocated to the device. Should 

not be changed by the operator.
 Sensor name for the display allocated to the device by the 

operator at installation.
 Manufacturer name of the sensor (Vendor)
 Type of the sensor (Model)
 Serial number of the sensor (Serial Number)
 Number of internal parameters of the sensor (Parameter 

count)
 Information regarding the purchase (Purchase date, 

Warranty expiry date). Can to be entered by the operator 
at initial start-up.

 Actual hardware and software version of the sensor (HW 
Version SW Version)

 Internal type number of the sensor (Sensor Model) and 
information regarding cleaning and logging (not available 
for the chlori::lyser)

 Information regarding the installation and last modification of the sensor (date, name and reason)

10.3.4 Check of Device Settings using ::pro

In the operating - and service software ::pro the chlori::lyser can be initialised over the menu item Parameter / Settings. In 
case the parameters of interest are not yet displayed by default in the Parameter Settings window, they can be selected as 
follows: 

 Double click on the parameter field that you want to 
correspond with the parameter to be displayed. 

 After double clicking, the window will enlarge and show 
detailed information belonging to this parameter. 

 Select Non-spectral parameter in the upper selection 
bar.

 Select ammo/chlori/ise::lyser under Device. 
 The COM-Port is the interface to which the chlori::lyser is 

connected (e.g. COM-Port of the con::nect).
 Enter the address allocated to the sensor in the RS 485 

network (default setting = 9). connection) in the entry 
Address.

 Push the button Search… (when an incorrect COM-
Port and / or sensor address are selected, the Search… 
function will still find the sensor if only one instrument is 
connected).

As soon as the sensor has been detected, information will be shown in the grey text field in the lower part of the dialogue 
window (model and serial number, version, electrodes and measuring range).
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Now the internal settings of the chlori::lyser sensor can be 
checked, but this should be done by s::can Service or after 
instruction from s::can only.

 Push button Config... in menu Parameter / Settings.
 Push button Search... in register card Com. As soon as 

the sensor will be detected, the checkbox (status source) 
in the lower right corner switches to ok (green check mark) 
and further register cards become visible. 

 In register card Device desc the sensor type (abModel), the 
serial number of the sensor (abSerialNumber), the actual 
hardware (abHWRelease) and software (abSWRelease) 
are displayed.

 In register card chlori::lyser config the reference slope 
(fReferenceSlope) is displayed. This entry should be set 
to NaN.

 You can finish the configuration menu by pushing the 
button Exit.

There is no need to modify any device settings of the 
chlori::lyser. 

10.4 Return Consignment (RMA)

Return consignments of the s::can monitoring system, or parts of the system, shall be done in a packaging that protects the 
device (original packaging or protective covering if possible). Before returning a consignment, you have to contact your s::can 
sales partner or s::can customer support (support@s-can.at). An RMA number will be assigned for each device, independent 
if the reason of the return consignment is service, repair or demo equipment. 

RMA numbers can be requested from the s::can Costomer Portal available on the s::can homepage directly. Return consignments 
without an RMA number will not be accepted. The customer always has to bear the costs for return consignment.
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11 Accessories
11.1 Installation

11.1.1 Connection Cable

For operation of chlori::lyser a connection cable is necessary. This is included in the standard 
order.

Name Specification Remark
Part-no. C-1-010-sensor
Cable lenght 1 m
Assembling ex works
Dimensions plug 20 mm outer diameter
Material PU Cable sheathing
Housing environment rating IP 68
Interface connection IP 67, RS 485, 12 VDC to s::can sensors

11.1.2 Extension Cable

The cable of the chlori::lyser can be elongated when necessary with an extension cable (10 m 
or 20 m length). The extension cable is attached using the sensor cable connector plug.

Name Specification Remark
Part-no. C-210-sensor

C-220-sensor
Cable lenght 10 m

20 m
C-210-sensor
C-220-sensor

Assembling ex works
Dimensions plug 20 mm outer diameter
Material PU Cable sheathing
Housing environment rating IP 68
Interface connection IP 67, RS 485, 12 VDC to s::can sensors

11.1.3 Sensor Mounting

For proper and easy submersed installation of the chlori::lyser a separate sensor carrier is 
available. This part can be fixed to the sensor directly and can be extended by a pipe (to be 
provided by the customer).

Name Specification Remark
Part-no. F-12-sensor
Material PVC, stainless steel
Dimensions 60 / 91 mm Diameter / height
Weight approx. 150 g
Process connection DN 50 inside for extension pipe
Installation / mounting submersed
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11.1.4 Flow Cell Setup Tap Water

For recommended standard installation of chlori::lyser outside the medium, different types of 
flow cells are available.

Name Specification Remark
Part-no. F-45-sensor

F-45-four
F-46-four-iscan

for one single sensor
for up to four sensors
for one i::scan and up to 
three sensors

Housing material POM-C
Dimensions F-45-sensor:  50 / 96 mm

F-45-four:      106 / 103 mm
F-46-four-iscan:106/103mm

Diameter / lenght

177/103 mm with autobrush
Weight F-45-sensor:  ~ 0,25 kg

F-45-four:       ~ 1.0 kg
F-46-four-iscan:  ~ 1.0 kg without autobrush

Process connection 1/4 inch inside for inlet and outlet
Installation flow-through
Mounting 2 mounting holders
Operating temperature 0 to 50 °C (32 to 122 °F)
Operating pressure 0 to 6 bar (0 to 87 psi)

Dimension of flow cell setup in mm (F-45-sensor left side, F-45-four right side)

Dimension of flow cell setup in mm (F-46-four-iscan)
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11.1.5 Flow Cell Setup Waste Water

For measurement of a waste / raw water sample stream outside the medium with chlori::lyser  
a separate flow –through installation is available.

Name Specification Remark
Part-no. F-48-sensor for one single sensor
Housing material PVC
Dimensions 177 / 95 / 111 mm W / H / D
Weight ~ 0,5 kg
Process connection 1 inch inside (G 1“)

40 mm ID
via F-48-process
direct connection to G 1“

Installation flow-through (by-pass)
Discharge < 40 l/min recommended
Operating temperature 0 to 50 °C (32 to 122 °F)
Operating pressure 0 to 6 bar (0 to 87 psi)

Dimension of flow cell setup in mm (F-48-sensor)

11.1.6 Systemp Panel micro::station / nano::station

For easy attachment of a complete s::can monitoring system (s::can operation terminal, flow 
cell setup, sensor) different types of separate system panels are available. The process 
connections of these panels can be ordered in DIN standard (EU) or in National Pipe Standard 
(US).

Name Specification Remark
Part-no. F-501-eco-xx

F-506-panel-xx
F-508-panel

Main paneel micro::station
Main panel nano::station
Waste water panel

Material PP
PE

F-501, F-508
F-506

Dimensions
W / H / D

450 / 750 / 10 mm
280 / 750 / 10 mm
375 / 690 / 10 mm (per part)

F-501-eco
F-506-panel
F-508-panel (2 parts) 

Weight ~ 4.9 kg
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11.2 Spare Parts

11.2.1 Serviceset for free Chlorine (E-520-1/2-KIT)

For maintenance of actual version of chlori::lyser for measuring free chlorine, a complete 
replacement set (electrolyte and membrane cap) is available.

Name Specification Remark
Part-no. E-520-1/2-KIT for E-520-1 and E-520-2
Scope of delivery Electrolyte (100ml)

Memrane cap (1 pcs.)
Polishing paper

Storage duration check date of expiry
Storage temperature 10 to 35 °C (50 to 95 °F)

11.2.2 Serviceset for total Chlorine (E-525-1/2-KIT)

For maintenance of actual version of chlori::lyser for measuring total chlorine, a complete 
replacement set (electrolyte and membrane cap) is available.

Name Specification Remark
Part-no. E-525-1/2-KIT for E-525-1 and E-525-2
Scope of delivery Elektrolyte (100ml)

Memrankappe (1 pcs.)
Schleifpapier

Storage duration check date of expiry
Storage temperature 10 to 35 °C (50 to 95 °F)

11.2.3 Electrolyte for free Chlorine (E-507-1/2-EL)

For the actual version (E-520) as well as the previous version (E-507) of the chlori::lyser for 
measurement of free chlorine, the electrolyte is available in a refill bottle as spare part.

Name Specification Remark
Part-no. E-507-1/2-EL for E-507-1, E-507-2, E-520-

1 and E-520-2
Volume 100 ml approx. 5 times refilling
Storage duration check date of expiry
Storage temperature 10 to 35 °C (50 to 95 °F)

11.2.4 Electrolyte for total Chlorine (E-507-3/4-EL)

For the actual version (E-525) as well as the previous version (E-507) of the chlori::lyser for 
measurement of total chlorine, the electrolyte is available in a refill bottle as spare part.

Name Specification Remark
Part-no. E-507-3/4-El for E-507-3, E-507-4, E-525-

1 and E-525-2
Volume 100 ml approx. 5 times refilling
Storage duration check date of expiry
Storage temperature 10 to 35 °C (50 to 95 °F)
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11.2.5 Membrane Cap for free Chlorine (E-507-1/2-SET)

For maintenance of the previous version of chlori::lyser for measuring free chlorine  the 
replaceable membrane cap is available as spare part.

Name Specification Remark
Part-no. E-507-1/2-SET for E-507-1 and E-507-2
Scope of delivery Memrane cap (1 pcs.)

Spacer (1 pcs.)
Polishing paper

Volume membrane cap approx. 8 ml Electrolyte
Storage only new caps or cleaned 

caps with max. 24 operating 
hours can be stored

11.2.6 Membrane Cap for total Chlorine (E-507-3/4-SET)

For maintenance of the previous version of the chlori::lyser for measuring free chlorine the 
replaceable membrane cap is available as spare part.

Name Specification Remark
Part-no. E-507-3/4-SET for E-507-3 and E-507-4
Scope of delivery Memrane cap (1 pcs.)

Polishing paper
Volume membrane cap approx. 8 ml Electrolyte
Storage only new caps or cleaned 

caps with max. 24 operating 
hours can be stored
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12	 Technical	Specifications
Name Specification E-520-x Specification E-525-x Remark
Part-no. E-520-1

E-520-2
E-525-1
E-525-2

Previous version E-507-x

Measuring parameter Free chlorine (FCL)
Temperature

Total chlorine (TCL)
Temperature

see section 5.4

Measuring principle amperometric 3 electrode sensor, membrane covered
Compensation Temperature and pH Temperature and pH
Measuring range E-520-1:   0 - 2 mg/l

E-520-2:   0 - 20 mg/l
E-525-1:   0 - 2 mg/l
E-525-2:   0 - 20 mg/l

Resolution E-520-1:   0.001 mg/l
E-520-2:   0.01 mg/l

E-525-1:   0.001 mg/l
E-525-2:   0.01 mg/l

Accuracy E-520-1:   +/- 0.02 at 0.4
                 +/- 0.02 at 1.6 
E-520-2:   +/- 0.2 at 4
                 +/- 0.6 at 16 

E-525-1:   +/- 0.04 at 0.4
                 +/- 0.04 at 1.6 
E-525-2:   +/- 0.2 at 4
                 +/- 0.6 at 16

in [mg/l] after calibration in 
drinking water at 25°C and 
pH 7.2

Reference measurement DPD-1 DPD-4 for span calibration, zero 
point factory calibrated

Response time 2 min 2 min (T90)
Running in time (start up) 2 h 2 h
Installation in flow cell in flow cell
Environment rating IP 67 IP 67 due to connection plug on 

sensor
Operating temperature 0 to 45 °C 

(32 to 113 °F)
0 to 45 °C 
(32 to 113 °F)

Operating pressure 0 to 3 bar 
(0 to 43.5 psi)

0 to 3 bar 
(0 to 43.5 psi)

no pressure peaks and / or 
pressure fluctuation

Operating flow 15 to 30 l/h 15 to 30 l/h low discharge dependency
Operating pH range 4 to 9 4 to 12
Cross sensitivity 75 % ClO2

80 % O3

Combined chlorine can 
increase FCL reading

100 % ClO2
130 % O3

reducing and oxidizing 
agents, corrosion inhibitors 
and stabilisers for water 
hardness might influence 
the measurment

Absence of disinfectant max. 24 h max. 24 h biofilm will clog membrane
Power supply 9 to 30 VDC 9 to 30 VDC permanent supply and 

output signal galvanically 
isolated

Power consumption 0.5 W (typ) 0.5 W (typ)
Dimension 35 / 208 mm

1.38 / 8.19 inch
35 / 208 mm
1.38 / 8.19 inch

Diameter / length (see 
section 3.3)

Weight approx. 150 g approx. 150 g
Housing material PVC-U, stainless steel 

1.4571
Medium contacted

Interface connection sys plug (IP 67), RS 485 sys plug (IP 67), RS 485 to s::can operation controller
Sensor cable lenght 1.0 m 1.0 m plug connector on top of 

sensor
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Name Specification E-520-x Specification E-525-x Remark
Sensor cable specification PUR (polyurethane jacket), 22 AWG, 6.3 mm (outside 

diameter); -30 to 80 °C (-22 to 176 °F)
Sensor cable assignment Pin 1:   Data -        (green cable strand)

Pin 2:   Data +       (pink cable strand)
Pin 3:   +12 VDC   (red cable strand)
Pin 4:   Ground      (black cable strand)
Pin 5:   not used
Pin 6:   Shielding   (blank cable strand)

Storage temperature Sensor:          0 to 45 °C (32 to 113 °F)
Electrolyte:   10 to 35 °C (50 to 95 °F)

frost free
in original bottle

Storage of sensor dry, without electrolyte and cleaned membrane cap only with protective cap to avoid 
contamination of membrane

Typical lifespan 
(application)

Membrane:   12 months
Electrolyte:    12 months

Membrane:   12 months
Electrolyte:    12 months

depending on medium

Typical lifespan (storage) 1 -2 year electrolyte in original bottle, protected from sunlight check date of expiry on 
package

Conformity - EMC EN 61326-1:2013
EN 61326-2-3:2013

General requirements
Particular requirements 

chlori::lyser V1.1, 10-2017 Release

www.s-can.at

Copyright © s::can Messtechnik GmbH

45 / 46



scan Messtechnik GmbH

Brigittagasse 22-24, 1200 Vienna, Austria
Tel.: +43 (0) 1 219 73 93 - 0

Fax: +43 (0) 1 219 73 93 - 12
office@s-can.at

www.s-can.at



Company name:
Created by:
Phone:

Date: 1/28/2022
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Count Description
1 CRN 15-4 A-FGJ-A-E-HQQE

Product No.: 96127005

Vertical, multistage centrifugal pump with inlet and outlet ports on same the level (inline). Pump materials in contact
with the liquid are in high-grade stainless steel. A cartridge shaft seal ensures high reliability, safe handling, and
easy access and service. Power transmission is via a rigid split coupling. Pipe connection is via combined
DIN-ANSI-JIS flanges.

Further product details
Steel, cast iron and aluminium components have an epoxy-based coating made in a cathodic electro-deposition
(CED) process.
CED is a high-quality dip-painting process where an electrical field around the products ensures deposition of paint
particles as a thin, well-controlled layer on the surface.
An integral part of the process is a pretreatment.
The entire process consists of these elements:
   1) Alkaline-based cleaning.
   2) Zinc phosphating.
   3) Cathodic electro-deposition.
   4) Curing to a dry film thickness 18-22 my m.
The colour code for the finished product is NCS 9000/RAL 9005.

Pump
The pump head and flange for motor mounting is made in one piece (cast iron). The pump head cover is a
separate component (stainless steel). The pump head has a combined 1/2" priming plug and vent screw.

The pump is fitted with a balanced O-ring seal unit with a rigid torque-transmission system.
This seal type is assembled in a cartridge unit which makes replacement safe and easy.
Due to the balancing, this seal type is suitable for high-pressure applications.
The cartridge construction also protects the pump shaft from possible wear from a dynamic O-ring between pump
shaft and shaft seal.
Primary seal:

• Rotating seal ring material: silicon carbide (SiC)
• Stationary seat material: silicon carbide (SiC)

This material pairing is used where higher corrosion resistance is required. The high hardness of this material
pairing offers good resistance against abrasive particles.
Secondary seal material: EPDM (ethylene-propylene rubber)
EPDM has excellent resistance to hot water. EPDM is not suitable for mineral oils.
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The shaft seal is screwed into the pump head.
The chambers and impellers are made of stainless-steel sheet. The chambers are provided with a PTFE neck ring
offering improved sealing and high efficiency. The impellers have smooth surfaces, and the shape of the blades
ensure a high efficiency.

The pump has a stainless steel base mounted on a separate base plate.
This base and base plate are kept in position by the tension of the staybolts which hold the pump together.
The outlet side of the base has a combined drain plug and bypass valve.
The pump is secured to the foundation by four bolts through the base plate.
The flanges and base are cast in one piece and prepared for connection by means of DIN, ANSI or JIS.

Motor
The pump is sold without motor.
Technical data

Liquid:
Pumped liquid: Water
Liquid temperature range: -4 .. 248 °F
Selected liquid temperature: 68 °F
Density: 62.29 lb/ft³

Technical:
Rated pump speed: 3467 rpm
Rated flow: 90.3 US gpm
Rated head: 206 ft
Actual impeller diameter: 4.13 in
Pump orientation: Vertical
Shaft seal arrangement: Single
Code for shaft seal: HQQE
Approvals: CE
Approvals for drinking water: NSF/ANSI 61
Curve tolerance: ISO9906:2012 3B

Materials:
Base: Stainless steel

EN 1.4408
AISI 316

Impeller: Stainless steel
EN 1.4401
AISI 316

Bearing: SIC

Installation:
Maximum operating pressure: 362.59 psi
Max pressure at stated temperature: 363 psi / 250 °F

363 psi / -4 °F
Type of connection: DIN / ANSI / JIS
Size of inlet connection: DN 50
Size of outlet connection: DN 50
Pressure rating for connection: PN 25
Flange rating inlet: 300 lb
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Count Description
Flange size for motor: 213TC

Electrical data:
Motor standard: NEMA

Controls:
Frequency converter: NONE

Others:
DOE Pump Energy Index CL: 0.91
Net weight: 90.4 lb
Gross weight: 108 lb
Shipping volume: 4.94 ft³
Country of origin: US
Custom tariff no.: 8413.70.90.20
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96127005 CRN 15-4 A-FGJ-A-E-HQQE 60 Hz
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Description Value
General information:
Product name: CRN 15-4

A-FGJ-A-E-HQQE
Product No.: 96127005
EAN: 5700397002094
Technical:
Rated pump speed: 3467 rpm
Rated flow: 90.3 US gpm
Rated head: 206 ft
Maximum head: 266.4 ft
Actual impeller diameter: 4.13 in
Stages: 4
Impellers: 4
Number of reduced-diameter impellers: 0

Low NPSH: N
Pump orientation: Vertical
Shaft seal arrangement: Single
Code for shaft seal: HQQE
Approvals: CE
Approvals for drinking water: NSF/ANSI 61
Curve tolerance: ISO9906:2012 3B
Pump version: A
Model: A
Materials:
Base: Stainless steel
Base: EN 1.4408
Base: AISI 316
Impeller: Stainless steel
Impeller: EN 1.4401
Impeller: AISI 316
Material code: A
Code for rubber: E
Bearing: SIC
Installation:
Maximum operating pressure: 362.59 psi
Max pressure at stated temperature: 363 psi / 250 °F
Max pressure at stated temperature: 363 psi / -4 °F
Type of connection: DIN / ANSI / JIS
Size of inlet connection: DN 50
Size of outlet connection: DN 50
Pressure rating for connection: PN 25
Flange rating inlet: 300 lb
Flange size for motor: 213TC
Connect code: FGJ
Liquid:
Pumped liquid: Water
Liquid temperature range: -4 .. 248 °F
Selected liquid temperature: 68 °F
Density: 62.29 lb/ft³
Electrical data:
Motor standard: NEMA
Controls:
Frequency converter: NONE
Others:
DOE Pump Energy Index CL: 0.91
Net weight: 90.4 lb
Gross weight: 108 lb
Shipping volume: 4.94 ft³

7.8711.808.469.76
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Description Value
Country of origin: US
Custom tariff no.: 8413.70.90.20
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96127005 CRN 15-4 A-FGJ-A-E-HQQE 60 Hz

Note! All units are in [in] unless otherwise stated.
Disclaimer: This simplified dimensional drawing does not show all details.
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H H

H Style Strainer
X43HMODEL

•   Low Pressure Drop
•   Ductile Iron with NSF/ANSI 61 Fusion Bonded Epoxy Coating
    Construction with a 316 Stainless Steel Strainer
•   Large Flow Area H-Style Design
•   Service Without Removal From Line
The Cla-Val Model X43H Strainer offers an effective means of removing unwant-
ed solid particles in pipeline flow. These strainers are ideal for preventing fouling,
debris and particle buildup in Cla-Val Automatic Control Valves. The large flow
area design, with a flat stainless steel strainer mesh perpendicular to flow, is opti-
mized for low pressure drop applications. 
Optional accessories that can be added to the X43H Strainer include the Differential
Pressure Switch and the X141DP Differential Pressure Gauge Assembly. 
Maintenance is fast and easy with the compact H-pattern, requiring only top cover
removal. Though the strainer may be installed in any position, installation with the
cover up is recommended.

Strainer Size (inches) 1 1⁄2 2 2 1⁄2 3 4 6 8 10 12 14 16 18 20 24 30 36 48
A 150 ANSI 9.06 9.06 9.06 11.81 11.81 15.75 19.69 22.83 24.02 25.59 31.50 31.50 37.40 43.31 45.27 45.67 45.67
AA 300 ANSI 9.13 9.13 9.13 11.89 11.89 15.83 19.76 22.91 24.09 25.67 31.57 31.57 37.48 43.39 - - - - - - 
B 150 ANSI 2.50 3.26 3.66 4.06 4.33 5.63 6.69 8.40 9.40 10.24 12.20 13.18 19.09 19.09 22.49 26.00 34.00
BB 300 ANSI 3.26 3.26 3.66 4.06 5.02 5.63 7.50 8.86 10.20 10.94 12.70 15.00 19.09 19.09 - - - - - - 
C Max. 150 ANSI 3.78 3.78 3.78 5.91 5.91 7.52 8.82 11.61 15.16 14.96 19.69 19.69 23.98 23.98 25.10 36.20 34.11
CC Max. 300 ANSI 5.20 5.20 5.35 6.22 6.22 7.99 9.33 12.79 15.67 15.67 19.69 19.69 23.98 23.98 - - - - - -
D Dia. 150 ANSI 7.87 7.87 7.87 9.25 9.25 15.74 18.11 22.05 26.77 26.77 35.43 35.43 46.85 46.85 46.85 61.65 61.65
DD Dia. 300 ANSI 7.99 7.99 7.99 9.37 9.37 15.86 18.23 22.17 26.85 26.85 35.43 35.43 46.85 46.85 - - - - - -
     H Inlet/Outlet Plugs NPT 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2
G Drain/Blow-off Plug NPT 11⁄4 11⁄4 11⁄4 11⁄4 11⁄4 11⁄4 11⁄4 11⁄4 2 2 2 2 2 2 2 2 2
Approx. Ship Wt. Lbs. 33 36 39 59 73 143 212 432 626 683 970 1073 1175 1962 2249 4123 4828

Strainer Size (mm) 40 50 65 80 100 150 200 250 300 350 400 450 500 600 750 900 1200
A 150 ANSI 230 230 230 300 300 400 500 580 610 650 800 800 950 1100 1150 1160 1160
AA 300 ANSI 232 232 232 302 302 402 502 582 612 652 802 802 952 1102 - - - - - -
B 150 ANSI 64 83 93 103 110 143 170 213 240 260 310 335 485 485 571.5 660.5 862.5
BB 300 ANSI 83 83 93 103 128 143 191 225 259 278 321 380 485 486 - - - - - -
C Max. 150 ANSI 96 96 96 150 150 191 224 295 385 380 500 500 609 609 637.5 919.5 866.5
CC Max. 300 ANSI 132 132 136 158 158 203 237 325 398 398 500 500 609 609 - - - - - -
D Dia. 150 ANSI 200 200 200 235 235 400 460 560 680 680 900 900 1190 1190 1190 1566 1566
DD Dia. 300 ANSI 203 203 203 238 238 403 463 563 682 682 900 900 1190 1190 - - - - - -
     H Inlet/Outlet Plugs NPT 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2
G Drain/Blow-off Plug NPT 11⁄4 11⁄4 11⁄4 11⁄4 11⁄4 11⁄4 11⁄4 11⁄4 2 2 2 2 2 2 2 2 2
Approx. Ship Wt. (kg) 15 16 18 27 33 65 96 196 284 310 440 600 810 890 1020 1870 2190
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Model X43H Strainer Typical Application

Model X43H Flow Chart

E-X43H Strainer  (R-06/2019)
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Size (inches) 1 1⁄2 2 2 1⁄2 3 4 6 8 10 12 14 16 18 20 24 *30 *36 *48
Size (millimeters) 40 50 65 80 100 150 200 250 300 350 400 450 500 600 750 900 1200
CV (Gal/Min. - gpm.) 96 150 254 367 654 1644 3922 4566 6800 8949 11692 12796 18264 26302 CF CF CF
CV (Litres/Sec - l/s.) 23 36 61 88 157 395 942 1097 1634 2150 2809 3074 4388 6319 CF CF CF

CV Factor

Cv in gpm = gpm @ 1psid head loss • Cv in l/s = l/s @ 1bar head loss
*Consult factory to confirm flow data for 30-inch/750mm and larger strainers

Sizes (Inches):                11⁄2, 2, 21⁄2, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 24, 30, 36 and 48
Sizes (mm):                     40, 50, 65, 80,100, 150, 200, 250, 300, 350, 400, 450, 500, 600, 750, 900, 1200
Ends:                               Flanged, ANSI Class 150 and 300 (Note: 300# Flanges are Raised Face)
Max Pressure Rating:    150# - 250 psi  • 300# - 400 psi
Temperature:                  Maximum 175°F
Materials:
      Body & Cover:            Ductile Iron ANSI B16.42; Fusion Bonded Epoxy Coating Standard
      Cover Seal:                 Buna-N® Synthetic Rubber
      Strainer:                      316 Stainless Steel; Ductile Iron, Epoxy Coated Frame
      Strainer Mesh Sizes:  Standard 10 mesh / 2000 Micron / Openings 0.078 inch • Optional .039 and .059 inch openings available
      Drain/Blow-Off:           Connection furnished with Standard Stainless Steel Plug 
      Cover Fasteners:        Stainless Steel

Specifications

Strainer Options

X141DP
Differential 

Pressure Gauge

Differential
Pressure Switch
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