NORTH
GLENGARRY

Request for Proposals
For
Equipment Preselection for the

Alexandria Sewage Works Expansion

Request for Proposals No.: PW-2025-03
Issued: May 28, 2025

Submission Deadline: June 19, 2025 @ 14:00:00 local time

PW-2025-03 — Equipment Preselection Alexandria Sewage Works
Expansion Page 1 of 29



TABLE OF CONTENTS

PART 1 - INVITATION AND SUBMISSION INSTRUCTIONS..........ceutummmmmmmmmmnnnnnnnnennnennnnnnnnnnanes 3
1.1 INVItation t0 Proponents........ .o 3
2 U o o1 =T PR 3
1.3 Contract fOr DEIIVErabIES ..........uuuiiiiiiiiiiiiiie ettt ee et eeeeeeeennnennnes 4
L A S e 0 1= 7= o) [ P 4
1.5 SUbMISSION INSIIUCHIONS........etiiiiiiiiiiiiiiiiiiit ittt aeaeesseaaesaeaesesessssssnnssnnnnnnnes 4

PART 2 — EVALUATION, NEGOTIATION AND AWARD.........cccccuumumnnnnnnnnnnnnnnnnnnnnsnsssssssssnnnnnnes 6
2.1 Stages of Evaluation and Negotiation ..., 6
2.2 Stage | — Mandatory Submission Requirements ..o 6
2.3 Stage Il — EValuation .......coooiiiiiii i 6
D S = To LT 1 Bl 4 (o o o PR 6
2.5 Stage IV — Ranking and Contract Negotiations.............cooiiiiiiiiiiiee e 7

PART 3 — TERMS AND CONDITIONS OF THE RFP PROCESS..........cccccccoummmmmnnnnnnnnnnnnnnnnnnnnnes 9
3.1 General Information and INStrUCHIONS .........cooiiiiiiiii e 9
3.2 Communication after Issuance of RFP ... 10
3.3 Notification and Debriefing..........cuuiiiiiiii e 10
3.4 Conflict of Interest and Prohibited Conduct................ooooiiiiii 11
3.5 Confidential INnformation..............oooi i 13
3.6 Procurement Process NON-Binding...........coooooiiiii 14
3.7 Governing Law and Interpretation...............coiiiiiiiiiiiicie e 14

N o o 10 G 16

1 -FORM OF AGREEMENT .......cooeeiiiiiiiiiiieeeeeieeeesesesesesesesesesesesssesesesesesesenssesssssesesesenesnsenenenennn 16

2 - novation AGREEMENT ... oot r e e s e s e s e e e e e e mm s e s s e e e e e nnmmassssssseeennnns 16

APPENDIX B — RFP PARTICULARS....... .ottt s s s s s s s s s s s s s s s ss s nesnnens 17
A. THE DELIVERABLES .......ootettitiitititit et assssssssssssssssssnsnnsnnnnnes 17
B. MATERIAL DISCLOSURES...... oot 17
C. MANDATORY SUBMISSION REQUIREMENTS ... 18
D. MANDATORY TECHNICAL REQUIREMENTS.......uuiiiiiiiiiiiiiiiiiiiiiiiieie e 19
E. PRE-CONDITIONS OF AWARD [N/A] ...uututuuutuiiuutituineuuueeteeeeieeeseeenenenessssnesssnnsssssesssnnnnnnnnes 19
F. EVALUATION CRITERIA ... ssnensennne 19
G. PRICE EVALUATION METHOD ..ot 20

APPENDIX C — SUBMISSION FORM .......ccooiiiiiiiiiiiiicccssesesssssessssssssssssssssssssssssssssssssssssssssssssnees 21
A. General Proponent INfOrmation ..................uuueuiiiuieeiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeenenennne 21
B. Disk Filter SUbMISSION FOIMS .....cooiiiiieeeeee e 25

APPENDIX D — EQUIPMENT SPECIFICATIONS ... 26
250503 Programmable Controls for Packaged Systems...........ccccccoeiiiiiiiiiiiene i, 27
26 05 01 Electrical Requirements for Packaged Systems..........cccccooviiiiiiiiiiciiieecceeeee, 28
46 73 00 Disk Filter SYStEM ...c.vuueii i 29

PW-2025-03 — Equipment Preselection Alexandria Sewage Works

Expansion Page 2 of 29



PART 1 — INVITATION AND SUBMISSION INSTRUCTIONS

1.1 Invitation to Proponents
1.1.1 Invitation

This Request for Proposals (the “RFP”) is an invitation by the Township of North Glengarry (the
“Township”) to prospective proponents to submit proposals for The Equipment Preselection for
the Alexandria Sewage Works Expansion, as further described in Section A of the RFP
Particulars (Appendix B) (the “Deliverables”).

The purpose of this RFP Document is to preselect major equipment and systems required for the
Alexandria Sewage Works Expansion located in Alexandria, Ontario. This document provides
the proposal requirements for the Disk Filters used for phosphorus removal.

Specifications for the individual equipment systems are provided in Appendix D; the forms of
submission are provided in Appendix C.

Proposals will be examined to preselect equipment for inclusion in the general contract for the
construction of the proposed works as per the General Terms and Conditions for Preselected
Equipment (Appendix A). Shop drawings may be purchased by the client from the selected
equipment suppliers to facilitate the Sewage Works design. Once the shop drawings have been
received and deemed satisfactory by the Engineer, the Township will provide payment for the
shop drawings at the price quoted in the form of proposal completed by the equipment supplier.

For all systems, the Township will not be purchasing the equipment directly. This equipment will
be purchased by the General Contractor or one of the sub-contractors through the main contract.
A supplier may bid on the equipment systems described in the specifications; however, no
proposals will be accepted on individual equipment described within a system that does not
constitute a fully functioning system in accordance with the specification requirements.

1.1.2 Proponent must be Single Entity

The proponent must be a single legal entity that, if selected, intends to negotiate and enter into
the contract with the Township. If the proposal is being submitted jointly by two (2) or more
separate entities, the proposal must identify only one of those entities as the “proponent”. The
proponent will be responsible for the performance of the Deliverables.

1.2 RFP Contact

For the purposes of this procurement process, the “RFP Contact” will be via theTownship’s
Website: https://www.northglengarry.ca/businesses/tenders/. Tenders must be submitted using
the forms provided by the Township.

Proponents and their representatives are not permitted to contact any employees, officers,
agents, elected or appointed officials, or other representatives of the Township, other than the
RFP Contact, concerning matters regarding this RFP. Failure to adhere to this rule may result in
the disqualification of the proponent and the rejection of the proponent’s proposal.
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1.3 Contract for Deliverables

1.3.1 Type of Contract

The selected proponent will be requested to enter into direct contract negotiations to finalize an
agreement with the Township for the provision of the Deliverables. The terms and conditions
found in the Form of Agreement (Appendix A) are to form the basis for commencing negotiations
between the Township and the selected proponent.

1.3.2 Term of Contract

The term of the agreement will be in effect until the completion of the Deliverables.

1.4 RFP Timetable

1.4.1 Key Dates

Issue Date of RFP May 28, 2025

Deadline for Questions June 6, 2025, 23:59:59 local time
Deadline for Issuing Addenda June 11, 2025, 23:59:59 local time
Submission Deadline June 19, 2025, 14:00:00 local time
Rectification Period 2 business days

Anticipated Ranking of Proponents June 30, 2025

Contract Negotiation Period and Notification 5 calendar days

Anticipated Execution of Agreement July 31, 2025

The RFP timetable is tentative only and may be changed by the Township at any time. For greater
clarity, business days means all days that the Township is open for business.

1.5 Submission Instructions
1.5.1 Proposals to be Submitted at Prescribed Location

Contractors shall submit a PDF copy of their submission, with signature, to
marco.vincelli@evbengineering.com.

Receipt of PDF copy proposals will be confirmed by the time of receipt to the consultants inbox.
Proposals received at 14:01:00 or later will be deemed to be late and rejected.

There is no public opening of the submissions. Tenders will then be checked and analyzed and
a report making recommendation to the Owner will be completed.

1.5.2 Proposals to be Submitted on Time
Proposals must be submitted at the location set out above on or before the Submission Deadline

as identified in Section 1.4 RFP Timetable. Proposals submitted after the Submission Deadline
will be rejected.
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1.5.3 Proposals to be Submitted in Prescribed Format

Proponents should submit one (1) electronic copy of their proposal. If there is a conflict or
inconsistency with the submittal of the electronic copy of the proposal, it is the proponent’s
responsibility to confirm successful delivery to the location identified in the RFP. At no time is it
the owners or their agent’s responsibility to facilitate delivery of the submission, i.e. We assume
no liability for the successful delivery of the proposal. All submitted documentation shall be printed
in high quality and perfectly legible; duplicated, illegible copies may result in rejection of the
proposal. Proposals should be prominently marked with the RFP title and number (see RFP
cover), with the full legal name and return address of the proponent.

1.5.4 Amendment of Proposals

Proponents may amend their proposals prior to the Submission Deadline by submitting the
amendment in a sealed package prominently marked with the RFP title and number and the full
legal name and return address of the proponent to the location set out above. Any amendment
should clearly indicate which part of the proposal the amendment is intended to amend or replace.

1.5.5 Withdrawal of Proposals

At any time throughout the RFP process until the execution of a written agreement for provision
of the Deliverables, a proponent may withdraw a submitted proposal. To withdraw a proposal, a
notice of withdrawal must be sent to the RFP Contact and must be signed by an authorized
representative of the proponent. The Township is under no obligation to return withdrawn
proposals.

[End of Part 1]
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PART 2 — EVALUATION, NEGOTIATION AND AWARD

21 Stages of Evaluation and Negotiation
The Township will conduct the evaluation of proposals and negotiations in the following stages:
2.2 Stage | - Mandatory Submission Requirements

Stage | will consist of a review to determine which proposals comply with all of the mandatory
submission requirements. If a proposal fails to satisfy all of the mandatory submission
requirements, the Township will issue the proponent a rectification notice identifying the
deficiencies and providing the proponent an opportunity to rectify the deficiencies. If the proponent
fails to satisfy the mandatory submission requirements within the Rectification Period, its proposal
will be rejected. The Rectification Period will begin to run from the date and time that the Township
issues a rectification notice to the proponent. The mandatory submission requirements are set
out in Section C of the RFP Particulars (Appendix B).

2.3  Stage Il — Evaluation
Stage Il will consist of the following two sub-stages:
2.3.1 Mandatory Technical Requirements

The Township will review the proposals to determine whether the mandatory technical
requirements as detailed in in Section D of the RFP Particulars (Appendix B) have been met. If a
proposal fails to satisfy all of the mandatory technical requirements, the Township will issue the
proponent a rectification notice identifying the deficiencies and providing the proponent an
opportunity to rectify the deficiencies. The rectification process for these requirements may occur
after any rectification process for mandatory submission requirements. Proposals that do not
satisfy the mandatory technical requirements within the Rectification Period will be rejected.

2.3.2 Non-Price Rated Criteria

The Township will evaluate each qualified proposal on the basis of the non-price rated criteria as
set out under Initial Evaluation Criteria in Section F of the RFP Particulars (Appendix B).

24 Stage Il - Pricing

Stage Il will consist of a scoring of the submitted pricing of each qualified proposal in accordance
with the price evaluation method set out in Section G of the RFP Particulars (Appendix B). The
evaluation of price will be undertaken after the evaluation of mandatory requirements and rated
criteria has been completed.

In the event that a proponent’s pricing appears to be abnormally low in relation to the Deliverables,
the Township may require the proponent to provide a detailed explanation of the pricing
information to account for the low level of price and confirm that all requirements in respect of the
Deliverables have been taken into account. If the proponent is unable to satisfactorily account for
the abnormally low pricing, the Township may reject the proposal. The Township may also reject
any proposal that contains unbalanced pricing. Pricing may be considered unbalanced where
nominal or significantly understated prices are proposed for some elements of the Deliverables
and inflated prices are proposed for other elements of the Deliverables. Unbalanced pricing
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includes, but is not limited to, “front-loaded” pricing which contains inflated pricing for Deliverables
to be provided or completed at the beginning of the contract, offset by understated pricing for
Deliverables to be provided or completed later in the contract.

25 Stage IV — Ranking and Contract Negotiations
2.5.1 Ranking of Proponents

After the completion of Stage lll, all scores from Stage Il and Stage Ill will be added together and
the proponents will be ranked based on their total scores. The top-ranked proponent will receive
a written invitation to enter into direct contract negotiations to finalize the agreement with the
Township. In the event of a tie, the selected proponent will be the proponent [with the highest
score on the non-price rated criteria OR with the lowest price].

2.5.2 Contract Negotiation Process

Any negotiations will be subject to the process rules contained in the Terms and Conditions of the
RFP Process (Part 3) and will not constitute a legally binding offer to enter into a contract on the
part of the Township or the proponent, and there will be no legally binding relationship created
with any proponent prior to the execution of a written agreement. The terms and conditions found
in the Form of Agreement (Appendix A) are to form the basis for commencing negotiations
between the Township and the selected proponent. Negotiations may include requests by the
Township for supplementary information from the proponent to verify, clarify, or supplement the
information provided in its proposal or to confirm the conclusions reached in the evaluation, and
may include requests by the Township for improved pricing or performance terms from the
proponent.

2.5.3 Time Period for Negotiations

The Township intends to conclude negotiations and finalize the agreement with the top-ranked
proponent during the Contract Negotiation Period, commencing from the date the Township
invites the top-ranked proponent to enter negotiations. A proponent invited to enter into direct
contract negotiations should therefore be prepared to satisfy the pre-conditions of award listed in
Section E of the RFP Particulars (Appendix B), provide requested information in a timely fashion
and conduct its negotiations expeditiously.

2.5.4 Failure to Enter into Agreement

If the pre-conditions of award listed in Section E of the RFP Particulars (Appendix B) are not
satisfied or if the parties cannot conclude negotiations and finalize the agreement for the
Deliverables within the Contract Negotiation Period, the Township may discontinue negotiations
with the top-ranked proponent and may invite the next-best-ranked proponent to enter into
negotiations. This process will continue until an agreement is finalized, until there are no more
proponents remaining that are eligible for negotiations, or until the Township elects to cancel the
RFP process.

2.5.5 Notification of Negotiation Status

Other proponents that may become eligible for contract negotiations may be notified at the
commencement of the negotiation process with the top-ranked proponent.
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[End of Part 2]
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PART 3 — TERMS AND CONDITIONS OF THE RFP PROCESS

31 General Information and Instructions

3.1.1 Proponents to Follow Instructions

Proponents should structure their proposals in accordance with the instructions in this RFP.
Where information is requested in this RFP, any response made in a proposal should reference

the applicable section numbers of this RFP.

A proponent who submits conditions, options, variations, or contingent statements either as part
of its proposal or after receiving notice of selection, may be disqualified.

3.1.2 Proposals in English

All proposals are to be in English only.

3.1.3 No Incorporation by Reference

The entire content of the proponent’s proposal should be submitted in a fixed format, and the
content of websites or other external documents referred to in the proponent’s proposal but not
attached will not be considered to form part of its proposal.

3.1.4 Past Performance

In the evaluation process, the Township may consider the proponent’s past performance or
conduct on previous contracts with the Township or other institutions.

3.1.5 Information in RFP Only an Estimate

The Township and its advisers make no representation, warranty, or guarantee as to the accuracy
of the information contained in this RFP or issued by way of addenda. Any quantities shown or
data contained in this RFP or provided by way of addenda are estimates only, and are for the sole
purpose of indicating to proponents the general scale and scope of the Deliverables. It is the
proponent’s responsibility to obtain all the information necessary to prepare a proposal in
response to this RFP.

3.1.6 Proponents to Bear Their Own Costs

The proponent will bear all costs associated with or incurred in the preparation and presentation
of its proposal, including, if applicable, costs incurred for interviews or demonstrations.

3.1.7 Proposal to be Retained by the Township

The Township will not return the proposal or any accompanying documentation submitted by a
proponent.

3.1.8 No Guarantee of Volume of Work or Exclusivity of Contract

The Township makes no guarantee of the value or volume of work to be assigned to the
successful proponent. The agreement to be negotiated with the selected proponent will not be an
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exclusive contract for the provision of the described Deliverables. The Township may contract
with others for goods and services the same as or similar to the Deliverables or may obtain such
goods and services internally.

3.2 Communication after Issuance of RFP
3.2.1 Proponents to Review RFP

Proponents should promptly examine all of the documents comprising this RFP and may direct
questions or seek additional information in writing by email to the RFP Contact on or before the
Deadline for Questions. No such communications are to be sent or initiated through any other
means. The Township is under no obligation to provide additional information, and the Township
is not responsible for any information provided by or obtained from any source other than the RFP
Contact. It is the responsibility of the proponent to seek clarification from the RFP Contact on any
matter it considers to be unclear. The Township is not responsible for any misunderstanding on
the part of the proponent concerning this RFP or its process.

3.2.2 All New Information to Proponents by Way of Addenda

This RFP may be amended only by addendum in accordance with this section. If the Township,
for any reason, determines that it is necessary to provide additional information relating to this
RFP, such information will be communicated to all proponents by addendum. Each addendum
forms an integral part of this RFP and may contain important information, including significant
changes to this RFP. Proponents are responsible for obtaining all addenda issued by the
Township.

3.2.3 Post-Deadline Addenda and Extension of Submission Deadline

If the Township determines that it is necessary to issue an addendum after the Deadline for
Issuing Addenda, the Township may extend the Submission Deadline for a reasonable period of
time.

3.2.4 \Verify, Clarify, and Supplement

When evaluating proposals, the Township may request further information from the proponent or
third parties in order to verify, clarify or supplement the information provided in the proponent’s
proposal. The Township may revisit, re-evaluate, and rescore the proponent’s response or
ranking on the basis of any such information.

3.3 Notification and Debriefing

3.3.1 Notification to Other Proponents

Once an agreement is executed by the Township and a proponent, the other proponents may be
notified directly in writing and will be notified by public posting of the outcome of the procurement
process.

3.3.2 Debriefing

Proponents may request a debriefing after receipt of a notification of the outcome of the
procurement process. All requests must be in writing to the RFP Contact and must be made within
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thirty (30) days of such natification. The RFP Contact will contact the proponent’s representative
to schedule the debriefing. Debriefings may occur in person at the Township’s location or by way
of conference call or other remote meeting format as prescribed by the Township.

3.3.3 Procurement Protest Procedure

Any proponent with concerns about the RFP process is required to attend a debriefing prior to
proceeding with a protest.

If, after attending a debriefing, the proponent wishes to challenge the RFP process, it should
provide written notice to the RFP Contact in accordance with applicable procurement protest
procedures. The written notice must contain:

(a) a clear statement as to which procurement the proponent wishes to challenge;

(b) a clear explanation of the proponent’s concerns with the procurement, including specifics
as to why it disagrees with the procurement process or its outcome; and

(c) the proponent’s contact details, including name, telephone number and email address.

The Township will send an initial response to acknowledge receipt of the proponent’s notice and
indicate the date by which the Township will provide the proponent with a formal response.

34 Conflict of Interest and Prohibited Conduct
3.4.1 Conflict of Interest

For the purposes of this RFP, the term “Conflict of Interest” includes, but is not limited to, any
situation or circumstance where:

(a) in relation to the RFP process, the proponent has an unfair advantage or engages in
conduct, directly or indirectly, that may give it an unfair advantage, including but not limited
to:

(i) having or having access to confidential information of the Township in the
preparation of its proposal that is not available to other proponents;

(i) having been involved in the development of the RFP, including having provided
advice or assistance in the development of the RFP;

(iii) receiving advice or assistance in the preparation of its response from any individual
or entity that was involved in the development of the RFP;

(iv) communicating with any person with a view to influencing preferred treatment in
the RFP process (including but not limited to the lobbying of decision makers
involved in the RFP process); or

(v) engaging in conduct that compromises, or could be seen to compromise, the
integrity of the open and competitive RFP process or render that process non-
competitive or unfair;
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(b) in relation to the performance of its contractual obligations under a contract for the
Deliverables, the proponent’s other commitments, relationships, or financial interests:

(i) could, or could be seen to, exercise an improper influence over the objective,
unbiased, and impartial exercise of its independent judgement; or

(i) could, or could be seen to, compromise, impair, or be incompatible with the
effective performance of its contractual obligations.

3.4.2 Disqualification for Conflict of Interest

The Township may disqualify a proponent for any conduct, situation, or circumstances,
determined by the Township, in its sole and absolute discretion, to constitute a Conflict of Interest
as defined above.

An existing supplier of the Township may be precluded from participating in the RFP process in
instances where the Township has determined that the supplier has a competitive advantage that
cannot be adequately addressed to mitigate against unfair advantage. This may include, without
limitation, situations in which an existing supplier is in a position to create unnecessary barriers
to competition through the manner in which it performs its existing contracts, or situations where
the incumbent fails to provide the information within its control or otherwise engages in conduct
obstructive to a fair competitive process.

3.4.3 Disqualification for Prohibited Conduct

The Township may disqualify a proponent, rescind an invitation to negotiate, or terminate a
contract subsequently entered into if the Township determines that the proponent has engaged
in any conduct prohibited by this RFP.

3.4.4 Prohibited Proponent Communications

Proponents must not engage in any communications that could constitute a Conflict of Interest
and should take note of the Conflict of Interest declaration set out in the Submission Form
(Appendix C).

3.4.5 Proponent Not to Communicate with Media

Proponents must not at any time directly or indirectly communicate with the media in relation to
this RFP or any agreement entered into pursuant to this RFP without first obtaining the written
permission of the RFP Contact.

3.4.6 No Lobbying

Proponents must not, in relation to this RFP or the evaluation and selection process, engage
directly or indirectly in any form of political or other lobbying whatsoever to influence the selection
of the successful proponent(s).

3.4.7 lllegal or Unethical Conduct

Proponents must not engage in any illegal business practices, including activities such as bid-
rigging, price-fixing, bribery, fraud, coercion, or collusion. Proponents must not engage in any
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unethical conduct, including lobbying, as described above, or other inappropriate
communications; offering gifts to any employees, officers, agents, elected or appointed officials,
or other representatives of the Township; deceitfulness; submitting proposals containing
misrepresentations or other misleading or inaccurate information; or any other conduct that
compromises or may be seen to compromise the competitive process provided for in this RFP.

3.4.8 Supplier Suspension

The Township may suspend a supplier from participating in its procurement processes for

prescribed time periods based on past performance or based on inappropriate conduct, including

but not limited to the following:

(a) illegal or unethical conduct as described above;

(b) the refusal of the supplier to honour its submitted pricing or other commitments;

(c) engaging in litigious conduct, bringing frivolous or vexatious claims in connection with the
Client’'s procurement processes or contracts, or engaging in conduct obstructive to a fair

competitive process; or

(d) any conduct, situation, or circumstance determined by the Township, in its sole and
absolute discretion, to have constituted an undisclosed Conflict of Interest.

In advance of a decision to suspend a supplier, the Township will notify the supplier of the grounds
for the suspension and the supplier will have an opportunity to respond within a timeframe stated
in the notice. Any response received from the supplier within that timeframe will be considered by
the Township in making its final decision.

3.5 Confidential Information

3.5.1 Confidential Information of the Township

All information provided by or obtained from the Township in any form in connection with this RFP
either before or after the issuance of this RFP

(a) is the sole property of the Township and must be treated as confidential;

(b) is not to be used for any purpose other than replying to this RFP and the performance of
any subsequent contract for the Deliverables;

(c) must not be disclosed without prior written authorization from the Township; and

(d) must be returned by the proponent to the Township immediately upon the request of the
Township.

3.5.2 Confidential Information of Proponent

A proponent should identify any information in its proposal or any accompanying documentation
supplied in confidence for which confidentiality is to be maintained by the Township. The
confidentiality of such information will be maintained by the Township, except as otherwise
required by law or by order of a court or tribunal. Proponents are advised that their proposals will,
as necessary, be disclosed, on a confidential basis, to advisers retained by the Township to advise
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or assist with the RFP process, including the evaluation of proposals. If a proponent has any
questions about the collection and use of personal information pursuant to this RFP, questions
are to be submitted to the RFP Contact.

3.6 Procurement Process Non-Binding
3.6.1 No Contract A and No Claims

This procurement process is not intended to create and will not create a formal, legally binding
bidding process and will instead be governed by the law applicable to direct commercial
negotiations. For greater certainty and without limitation:

(a) this RFP will not give rise to any Contract A—based tendering law duties or any other legal
obligations arising out of any process contract or collateral contract; and

(b) neither the proponent nor the Township will have the right to make any claims (in contract,
tort, or otherwise) against the other with respect to the award of a contract, failure to award
a contract or failure to honour a proposal submitted in response to this RFP.

3.6.2 No Contract until Execution of Written Agreement

This RFP process is intended to identify prospective suppliers for the purposes of negotiating
potential agreements. No legal relationship or obligation regarding the procurement of any good
or service will be created between the proponent and the Township by this RFP process until the
successful negotiation and execution of a written agreement for the acquisition of such goods
and/or services.

3.6.3 Non-Binding Price Estimates

While the pricing information provided in proposals will be non-binding prior to the execution of a
written agreement, such information will be assessed during the evaluation of the proposals and
the ranking of the proponents. Any inaccurate, misleading, or incomplete information, including
withdrawn or altered pricing, could adversely impact any such evaluation or ranking or the
decision of the Township to enter into an agreement for the Deliverables.

3.6.4 Cancellation

The Township may cancel or amend the RFP process without liability at any time.

3.7 Governing Law and Interpretation

These Terms and Conditions of the RFP Process (Part 3):

(a) are intended to be interpreted broadly and independently (with no particular provision
intended to limit the scope of any other provision);

(b) are non-exhaustive and will not be construed as intending to limit the pre-existing rights of
the parties to engage in pre-contractual discussions in accordance with the common law
governing direct commercial negotiations; and

(c) are to be governed by and construed in accordance with the laws of the province of Ontario
and the federal laws of Canada applicable therein.
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[End of Part 3]
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Township of North Glengarry APPENDIX A
Alexandria Sewage Works Expansion FORM OF AGREEMENT
Page 1

FORM OF AGREEMENT

This agreement, made in this day of in

BETWEEN: The Corporation of the Township of North Glengarry
(hereinafter called the “Owner”)

-and -

(hereinafter called the “Equipment Supplier”)

WITNESSETH

That the Owner and Equipment Supplier in consideration of the fulfillment of their respective
promise and obligations herein set forth covenant and agree with each other as follows:

ARTICLE 1

a. A general but not necessarily complete description of the work is as follows:

b. The Equipment Supplier shall, for the prices set out in the Form of Submission and
except as otherwise specifically provided, provide at no additional cost to the
Owner all and every kind of labour, machinery, plant, structures, materials,
appliances, articles and things necessary for the due execution and completion of
all the work set out in this Agreement and shall forthwith according to the
instructions of the Engineer, commence the works and diligently execute the
respective portions thereof, and deliver the works complete in every particular to
the Owner within the time specified in the Contact.

ARTICLE 2

In case of any inconsistency or conflict between the provisions of this Agreement and the Plans
or Specifications or General Conditions or Submission Forms or any other submitted document
forming part of the proposal or further written agreement, the provisions of such documents shall
take precedence and govern in the following order, namely:

This agreement

Addendum, if any

Request for Proposal

Amendments to General Conditions
General Conditions

Equipment Specifications

Contract Drawings

Nogak~wWDN -~
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8. Submission Forms
ARTICLE 3

Where any notice, direction or other communication is required to be or may be given or made by
one of the parties hereto to the other or to the Engineer or to his agent, it shall be deemed
sufficiently given or made if mailed or delivered in writing to such party or to the Engineer at the
following addresses:

The Owner: The Corporation of the Township of North Glengarry
3720 County Road 34, R.R. 2
Alexandria, ON  KOC 1A0

The Equipment Supplier:

The Engineer: EVB Engineering
800 Second Street West
Cornwall, ON K6J 1H6

Where any such notice, direction or other communication is given or made to the Engineer, a
copy thereof shall likewise be delivered to any agent of the Engineer appointed in accordance
with the General Conditions of this Agreement and where any such notice, direction or other
communication is given or made to such agent a copy thereof shall likewise be delivered to the
Engineer.

ARTICLE 4

No implied contract of any kind whatsoever by or on behalf of the Owner shall arise or be implied
by or inferred from anything in this Agreement contained, nor from any position or situation of the
parties at any time, it being clearly understood that the express covenants and agreements herein
contained made by the Owner shall be the only covenants and agreements upon which any rights
against the Owner may be founded.

ARTICLE 5

The Supplier declares that in submitting a proposal for the works and in entering into this
Agreement they have either investigated for themselves the character of the work and all local
conditions that might affect their proposal or their acceptance or performance of the work, or that
not having so investigated, they acknowledge that their responsibility under the Agreement is in
no way reduced or limited thereby and, in either case, they are willing to assume and does hereby
assume all risk of conditions arising, developing, or being revealed in the course of the work which
might or could make the work, or any items thereof, more expensive in character, or more onerous
to fulfill, than was contemplated or known when the tender was made or the Agreement signed.
The Supplier also declares that they did not and does not rely upon information furnished by any
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methods whatsoever by the Owner or its officers, employees or agents, being aware that any
information from such sources was and is approximate and speculative only, and was not in any
manner warranted or guaranteed by the Owner.

ARTICLE 6

The Contract shall apply to and be binding on the parties hereto and their successors,
administrators, executors and assigns and each of them.

IN WITNESS THEREOF the parties hereto have hereunto set their hands and seals the day and
year first above written or caused their corporate seals to be affixed, attested by the signature of
their proper officers, as the case may be.

Owner:

Per:

Per:
*Witness as to Signature of Contractor (Seal)
Address ~ Supplier:

Per:
Occupation Per:

(Seal)

*Not necessary if corporate seal is affixed.
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NOVATION AGREEMENT
BETWEEN: The Corporation of the Township of North Glengarry
(hereinafter referred to as “ASSIGNOR”)
AND:
(hereinafter referred to as “ASSIGNEE”)
AND:
(hereinafter referred to an “VENDOR?”)
WHEREAS:
1. Assignor entered into certain contracts with the Vendor, dated , for
the provision of . The term “Supply Contracts” as used in this

Agreement means the above contract(s), and purchase order(s), including all modifications,
made between the Assignor and the Vendor, before the effective date of this Agreement
(whether or not performance or payment has been completed and releases executed if the
Vendor of the Assignor has any remaining rights, duties or obligations under these contracts
and purchase orders.) Include in the term “Supply Contract” are also modifications made
under the terms and conditions of the contracts and purchase orders between the Assignor
and the Vendor, on or after the effective date of this Assignment;

2. ltis a requirement of the Supply Contracts that the Vendor enter into a Novation Agreement
with the General Contractor (Assignee) selected by the Assignor;

3. Assignor shall enter into Contract with Assignee dated ,
for ;

4. 1t is a requirement of the Construction Contract that the Assignee enter into a Novation
Agreement with Vendor so that the Vendor becomes a subcontractor to Assignee;

5. The Vendor is willing to consent to the assignment of the Supply Contracts recited above, and
to recognize and accept Assignee as a party of the Supply Contracts in the place of and
instead of the Assignor;

NOW THEREFORE in consideration of the premises and of the mutual agreements hereinafter

contained the parties agree as follows:

1. The Assignee and Vendor agree to be bound by the terms of the Supply Contracts, with the
Assignee assuming all the rights, obligations and liabilities of the Assignor as set out therein.

2. The Assignee ratifies all previous actions taken by the Assignor with respect to the Supply
Contracts, with the same force and effect as if the action had been taken by the Assignee.

3. The Assignee hereby releases, discharges, covenants to commence legal action, and agrees

to indemnify and save and hold harmless the Assignor, with respect to any losses that may
result from signing this Novation Agreement.

Novation Agreement — Equipment Preselection Alexandria Sewage Works Expansion
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10.

11.

The Vendor retains all the rights and obligations set out in the Supply Contracts and
henceforth accepts the Assignee in place of the Assignor.

The Vendor recognizes the Assignee as the Assignors successor in the interest in and to the
Supply Contracts. The Vendor agrees that henceforth it is a subcontractor to the Assignee in
respect of the Construction Contract.

The Vendor hereby releases the Assignor from all of the Assignors covenants, conditions,
obligations, and liabilities under the Supply Contracts and from all clams of every nature
whatsoever arising therefrom, excepting only those claims, if any, already notified to the
Assignor in writing, and acknowledges that it will henceforth look only to the Assignee for the
discharge of the Assignors obligation thereunder and that only the Assignee may exercise the
rights of the Assignor thereunder. By executing this Novation Agreement, the Vendor
acknowledges that as of the date hereof, the Vendor is not aware of any claims against the
Assignor arising from the Supply Contracts.

The parties hereto shall, from time to time and at all times hereafter, without further
consideration, execute this Novation Agreement and deliver all required Shop Drawing
Submittal documents as shall be reasonably required to give effect to the provisions hereof.

The Assignor and Vendor that the Contracts between them shall terminate on the date
specified in the Construction Contract to be entered into by the Assignor and the Assignee.

This Agreement shall ensure to the benefit of and be binding upon parties hereto and their
respective administrators, trustees, receivers, successors, and assigns.

This Agreement may be executed in counterpart, no one copy of which need be executed by
all of the parties hereto. When copies have been executed by each of the parties hereto, all
copies together shall constitute one agreement and shall be a valid and binding contract
among the parties hereto as of the date first written above.

It is agreed that the contract value of the Supply Contracts as of the date hereof
$ owing to the Vendor under the Supply Contracts.

IN WITNESS WHEREOF the parties have hereto affixed their hands and seals the day of

2025.
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The Corporate Seal of:

The Corporation of the Township of North Glengarry Seal

Assignor

Was hereunto affixed in the presence of:

Authorized Signing Office Title
Authorized Signing Office Title
The Corporate Seal of
Seal

Assignee
Was hereunto affixed in the presence of:
Authorized Signing Office Title
Authorized Signing Office Title
The Corporate Seal of

Seal
Vendor
Was hereunto affixed in the presence of:
Authorized Signing Office Title
Authorized Signing Office Title
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GT 1.0

Terms and Conditions
Covering Proposals for Supplying, Delivering
and Commissioning Preselected Equipment

DEFINITIONS

The following definitions shall apply in these Request for Proposal documents and in all other
documents related thereto:

N

GT 2.0

“‘Engineer” means the engineering firm named in the Form of Quotation or such
other person, firm or corporation as the Owner may appoint.

“Delivery Period” means the period commencing on the date of shop drawing
approval to the Supplier by the engineer and ending on the date when delivery to
the site of the works of the equipment covered by the said order has been
completed.

“Equipment Supplier’ or “Bidder” means a person, firm or corporation who
proposes to submit, or who has submitted, a quotation for the supply of the
equipment, or a part thereof, referred to herein.

“General Contract” means the contract entered into or to be entered into between
the Owner and a contractor providing for the construction of the works into which
the equipment referred to in these documents is to be incorporated.

“General Contractor” means the contractor referred to in the preceding definition
hereof.

“‘Owner” means the Corporation of the municipality for which the work is to be
carried out as identified in the Form of Quotation attached hereto.

“Purchaser” means the person, firm or corporation, which will place or has placed
an order for the equipment, or a part thereof, referred to herein and may be the
general contractor, an authorized sub-contractor of the general contractor or the
Owner.

“Supplier” means the equipment supplier who has been selected by the Engineer
and the Owner to supply the equipment, or a part thereof, referred to herein and
who has received an order therefor from the purchaser.

PURPOSE AND PROCEDURE

Quotations will be examined in order to select equipment for inclusion in a general
contract for the construction of the proposed works. The selected equipment will
be shown in the working drawings, specified in the specifications, and listed in the
Form of Tender of the general contract in the SCHEDULE OF PRE-SELECTED
EQUIPMENT.

At a later date, tenderers for the general contract will obtain quotations
independently from the selected suppliers, will enter the quoted prices and related

EVB Engineering
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GT 3.0

GT 4.0

—

delivery periods in the SCHEDULE OF PRE-SELECTED EQUIPMENT in the
Form of Tender, and will tender on the basis of the selected equipment being
furnished without option to substitute other equipment therefor.

Quotations submitted by the selected equipment suppliers to tenderers should be
in writing.

The specification in the general contract will include the words “or approved equal’
after the naming of each item of preselected equipment. This does not mean that
the contractor may propose a substitute or equivalent in such cases but is to
provide for the case where the Engineer, because of exceptional circumstances
(such as it being found that the selected equipment is no longer on the market or
does not comply with the specification), has to make a change at a later date.

Following the execution of the general contract and the issuance of the Engineer's
written order to commence work, the general contractor or an authorized sub-
contractor will place an order with the selected equipment supplier for the required
equipment. The purchaser will arrange the time and place of delivery with the
Supplier.

In some cases, in order to obtain an earlier delivery date, the Owner may issue a
purchase order for the required equipment to the selected equipment supplier
before the general contract has been executed with provision in the said order
that, immediately after the issuance of the Engineer's order to commence work to
the general contractor, the Owner's order will be superseded and replaced by a
similar order from the general contractor or an authorized sub-contractor who will
then be responsible for arranging delivery with and paying the Supplier.

If the order for the selected equipment is placed by a sub-contractor, and if the
sub-contractor is required to be bonded by the terms of the general contract, then
the Supplier shall be entitled to receive from the said sub-contractor or the general
contractor, on written request to the general contractor, a photocopy of the
executed Labour and Materials Payment Bond furnished by the said sub-
contractor to the general contractor.

Unless specifically stated otherwise in the specification or in the Form of
Quotation, the purchaser shall carry out or arrange for the installation of the
equipment.

SUBMISSION OF QUOTATIONS

Quotations in duplicate, accompanied by the completed Form of Quotation in the
required form, will be received by the Owner until a stated time and date, all as
directed in the Invitation to Quote letter.

PRICES

The prices quoted in the Form of Quotation shall hold firm for acceptance, after
the date set for closing of quotations, for a period of validity as stated in the Form
of Quotation. Provided that a written order for the equipment is placed by the

EVB Engineering
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Owner, its general contractor or authorized sub-contractor, within the period of
validity of the quotation, there shall be no adjustment in the price of the equipment
(except as provided for hereunder with respect to imported equipment or in
accordance with such amendments, if any, as may be agreed upon between the
Engineer and the equipment supplier).

The firm price(s) shall include all applicable excise taxes, duty, foreign exchange,
royalties and patent or license fees, and shall be f.0.b. job site. (See also
requirements of Clause 16 “Receiving and Storage”.)

Prices quoted shall be Harmonized Sales Tax EXCLUDED. All other applicable
taxes will be included in the Supplier's quotation. The applicable rate shall be
applied to the manufactured cost of the equipment and shall be shown on the
Form of Quotation.

Notwithstanding that it may be known at the time of submission of a quotation that
increased or decreased duty and/or foreign exchange will become chargeable on
the equipment or any part thereof in the near future, only duty chargeable and/or
foreign exchange applicable on the closing date for receipt of quotations shall be
included by the equipment supplier in his quoted prices. Any increase or decrease
in the duty and/or foreign exchange applicable to the said equipment or any part
thereof from the said closing date to the date of entry into Canada of the said
equipment, shall result in a corresponding increase or decrease in the price
charged by the Supplier save that no change in price shall be made if the net
amount of increase or decrease is less than $500.00. Any increase or decrease
in price pursuant to the foregoing shall be debited or credited, as the case may
be, to the Owner through the purchaser.

If a quotation or any part thereof is based upon the supplying of imported
equipment, the equipment supplier shall state in the appropriate space in the Form
of Quotation the name of each country of origin, the description and value of the
equipment to be obtained from each such country, and each applicable rate of
import duty and foreign exchange at the date of submission of the quotation.

The selected equipment supplier shall notify the purchaser and the Engineer
promptly of relevant changes in rates of import duty and foreign exchange.

If, in the opinion of the Engineer, the net increase in price as a result of any change
in the rate of import duty or foreign exchange will be such as to affect the relative
standing of the preselected equipment in relation to equipment offered by other
equipment suppliers, the Engineer may, in his discretion and provided that a
written order has not already been placed for the said preselected equipment,
reject the preselected equipment and direct that other equipment shall be ordered
instead.

The bidder shall submit his quotation on the Form of Quotation without any
connection, comparison of figures with, or knowledge of, any other corporation,
firm or person making a quotation for similar equipment for this project, and his
quotation shall be in all respects fair and without collusion or fraud.

EVB Engineering
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GT 5.0

GT 6.0

GT7.0

GT 8.0

GT 9.0

PATENT AND LICENSES

Each bidder shall allow in his quotation for the inclusion of all applicable patent or
license fees relating to the equipment or process upon which he is quoting.

It shall be the full responsibility of the Supplier to save the Owner, the Engineer,
and the Contractor harmless from damages or costs which may arise from any
patent infringements and resultant litigation.

ACCEPTANCE OR REJECTION OF QUOTATIONS

The Engineer may reject any or all quotations and may waive formalities at its
discretion without stating reasons therefor, and the lowest or any quotation will
not necessarily be accepted (but see following Clause hereof for normal
notification procedure).

Where more than one item is called for, the prices shall be shown separately, and
the Engineer reserves the right to select one or more items from a quotation to
the best overall advantage of the Owner.

NOTIFYING RESULTS OF PRESELECTION

When the selection of equipment has been made, each of the equipment suppliers
who submitted a valid quotation will be sent a letter notifying the bidder of the
outcome of the preselection.

INFORMATION WITH QUOTATION

Without limiting more specific requirements contained in the specification for
equipment, the equipment supplier shall include with his quotation: descriptive
literature, adequate engineering data, power requirements, efficiencies, and
outline drawings showing principal dimensions and weights of the equipment
offered. The quotation as submitted shall be essentially complete so as to permit
the Engineer to make a full analysis of the equipment offered without the need for
additional information.

CONTRACT DOCUMENTS

The intent of the Contract Documents is to include the design, labour, Goods and
Special Services necessary for the performance of the Goods by the Supplier in
accordance with these documents. It is not intended, however, that the Supplier
shall supply products or perform work not consistent with, not covered, or not
properly inferable from the Contract Documents.

The Contract Documents are complementary; what is called for by one is as
binding as if called for by all.

Words and abbreviations which have well known technical or trade meaning are
used in the Contract Documents in accordance with such recognized meanings.

EVB Engineering
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.10

References in the Contract Documents to the singular shall be considered to
include the plural as the context requires.

If there is a conflict within the Contract Documents the order of priority of
documents, from highest to lowest, shall be:

Written Amendments;

Change Orders;

Work Change Directive;

Consultant’s or Buyer’s written interpretations and clarifications;

Addenda;

the written executed agreement between the Buyer and Bidder shall govern

over all schedules or other documents forming part of the contract;

the Supplemental Conditions shall govern over the General Conditions;

the General Conditions shall govern over Specifications;

.9 Specifications of a later date shall govern over Specifications of an earlier
date;

.10  Specifications shall govern over Drawings;

.11 Drawings of a later date shall govern over Drawings of an earlier date;

.12 Figured dimensions shown on a Drawing shall govern over scaled or
implied dimensions on the same Drawing;

.13 Drawings shall govern over the Bid Submission.

.14 Bid.

o N Wi

o N

The Owner and the Supplier acknowledge and agree that the Supplier is an
independent contractor and neither the Supplier, nor any officer, servant or agent
of the Supplier, shall be deemed to be an employee, agent, representative or
servant of the Owner.

The Contract shall constitute the entire agreement between the Owner and the
Supplier. There are no representations, warranties, covenants, or agreements
other than those contained in the Contract.

Reference to standards, specifications, manuals, or codes of any technical
society, organization, or association, or to Laws and Regulations, whether such
reference be specific or by implication, shall mean the standard, specification,
manual, code, or Laws and Regulations in effect at the time of opening of, except
as may be otherwise specifically stated in the Contract Documents.

Clarifications and interpretations of, or notifications of minor variations and
deviations in, the Contract Documents, will be issued by Consultant or Owner.

No provision of any such standard, specification, manual or code, or any
instruction of a Supplier shall be effective to change the duties or responsibilities
of Supplier or Consultant or any of their subcontractors, consultants, agents, or
employees from those set forth in the Contract Documents, nor shall any such
provision or instruction be effective to assign to Owner or Consultant, or any of

EVB Engineering

Project No. 22039



Township of North Glengarry GENERAL TERMS AND CONDITIONS FOR
Alexandria Sewage Works Expansion PRESELECTED EQUIPMENT

Page 8

1

GT 10.0

GT 11.0

GT 12.0

their consultants, agents, or employees any duty or authority to supervise or direct
the performance of Supplier's obligations or any duty or authority to undertake
responsibility inconsistent with the provisions of the Contract Documents.

Compliance with Laws and Permits. All permits and licenses which are required
to construct, install and/or operate Owner’s facility or equipment, to use the
Equipment, or to manage and dispose of any wastes and residues resulting from
Owner’s use of the Equipment, shall be obtained and maintained by Owner at
Owner’s sole expense. Owner is responsible for compliance with all laws and
regulations applicable to the storage, use, handling, installation, maintenance,
removal, registration, and labelling of all Equipment after delivery of the
Equipment, as well as for the proper management and disposal of all wastes and
residues.

EXECUTION OF CONTRACT

The Supplier shall execute the Contract in the manner stipulated by the Owner
and return the Contract within ten (10) Calendar Days of receipt of the Contract,
to the Owner.

If the Supplier does not execute and return the Contract, the Supplier may be
deemed by the Owner to have abandoned the Contract, whereupon the
acceptance of the Bid by the Owner shall be null and void, and the Owner shall
be entitled to all rights and remedies available to it at law.

AUTHORITY OF THE ENGINEER

The Engineer will be the Owner’s representative throughout the duration of the
Contract and shall have authority to act on behalf of the Owner to the extent
expressly provided for in the Contract.

The Engineer will interpret or clarify the Contract or any part thereof which appears
indefinite, not clear, or contradictory to the Supplier.

The Engineer may examine or inspect the Work or any part thereof and determine
whether the Work meets the requirements of the Contract. The Engineer may
reject the Work or any part thereof which does not meet the requirements of the
Contract.

MANUALS, PARTS LISTS

The quoted prices shall allow for the provision of all instruction manuals, parts
lists, erection drawings, etc., covering the installation, lubrication, maintenance,
and operation of the equipment. These shall be distributed as directed in the
Equipment Specification but, if no such direction is given, they shall not be sent
with the equipment but shall be delivered to the purchaser as soon as possible
after the receipt of an order for the equipment. The number of copies required
shall be as stated in the Form of Quotation.

EVB Engineering
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GT 13.0

4

GT 14.0

DELIVERY

The equipment supplier shall quote a delivery period for each item of equipment
for which he submits a quotation. If for any reason the equipment supplier is not
able to quote a firm delivery period when he submits his initial quotation, he shall
state “estimated” against his period quoted. In that event, however, the equipment
supplier shall (if preselected) quote a firm delivery period when quoting during the
period of tendering for the general contract.

The quoted delivery period shall allow for:

A the time required by the purchaser's official order to reach the supplier by
mail, and

2 a three-week period for the Engineer to review and comment on the
Supplier's shop drawings for the equipment to be supplied.

The Supplier will be entitled to an extension of his quoted delivery period on

account of:

A The Engineer taking more than three (3) weeks to review and return to the
Supplier the Supplier's shop drawings, provided that the excess time
involved was not due to the said drawings containing errors or omissions
or not complying with the requirements of the specifications.

2 Delay attributable to Acts of God or other matters which were not the fault
of the Supplier and over which he had no control, provided that the Supplier
or manufacturer took all possible action to reduce delays and notified the
Engineer promptly of the occurrence of such delays.

Delivery of anchor bolts and parts to be embedded which are required in advance
of the delivery of equipment shall be made when required by the purchaser.

INSPECTION AT FACTORY

The Engineer may, before or after preselection of equipment has been made,
inspect or have its authorized representative inspect the manufacturing,
assembling and testing facilities at an equipment supplier's factory or at the factory
of a proposed sub-supplier of an equipment supplier, to satisfy himself of the
capability and facilities of the equipment supplier or sub-supplier to manufacture
and test the required equipment.

The Engineer may inspect or have its authorized Inspector inspect the equipment
or the process of manufacture or testing of the equipment at the Supplier's factory
or at the factory of a sub-supplier of the Supplier at any reasonable time. The
Engineer or the Inspector may notify the Supplier or sub-supplier at any time of
unsatisfactory materials, workmanship, or processes.

The equipment supplier, Supplier, or sub-supplier as the case may be, shall
provide every reasonable facility, access, and co-operation to assist the Engineer,
or its Inspector in carrying out inspection or testing at the factory or plant.

EVB Engineering
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4 No inspection or testing carried out or not carried out by the Engineer, or its

Inspector shall relieve the Supplier of his responsibility for supplying equipment in
accordance with the specifications, these General Terms and Conditions and
good engineering practice.

GT 15.0 TESTING

A Where witnessed testing at the factory is specified, the Supplier is to give the
purchaser reasonable written notice, 2 — 3 weeks (with copies to the Engineer) of
the date when the equipment will be ready for such testing. Equipment is not to
be delivered to the site until such testing has been completed satisfactorily as
specified.

.2 Where certified factory testing of the equipment or any component part thereof is
specified, the Supplier shall furnish copies of the required certified test reports,
showing that the equipment complies with the specification, to the purchaser, and
the Engineer before the equipment is delivered to the site.

GT 16.0 RECEIVING AND STORAGE

A The equipment and appurtenances shall be delivered to the site of the work in a
condition satisfactory to the Engineer and any omissions, discrepancies, or
damage evident on delivery shall be made good by the Supplier.

2 The purchaser's representative at the job site shall sign the carrier's pro bill to
indicate receipt of the required number of crates, packages, etc. and shall note
thereon any apparent shortages of or visible damage to such crates, packages,
etc. The Supplier shall furnish to the purchaser lists showing the contents of the
said crates, packages, etc. Such lists shall be furnished sufficiently early so that
copies will be available at the job site when delivery of the said equipment and
appurtenances is made. Within fourteen (14) days after the date of delivery to the
job site, the purchaser shall notify the Supplier in writing of shortages or damage
in the equipment delivered.

3 The purchaser will be responsible for storing the equipment, appurtenances, and
materials and for protection against weather, loss, damage, or theft. The Supplier
shall be responsible for providing the purchaser with full instructions in writing of
all precautions to be observed in connection with the storing and protection of the
equipment. A copy of all such instructions shall be passed to the Engineer.

GT 17.0 SHOP DRAWINGS

A On receipt of a purchase order, the Supplier shall submit, consistent with the time
indicated by the Supplier in the Form of Quotation, all required drawings of the
equipment for review. The number of prints required of each drawing shall be as
stated in the Form of Quotation.
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2 Unless otherwise specifically stated in the specifications or in the order, the

GT 18.0

above-mentioned drawings (whether for review or reviewed by the Engineer) shall
be sent to the Engineer.

Neither the purchaser, the Owner nor the Engineer will accept responsibility for
the cost of changes necessary if any equipment is fabricated without prior review
of shop drawings as provided for above.

No review of shop drawings by the Engineer shall relieve the Supplier of
responsibility for supplying equipment which complies with the specifications, the
functional requirements and good engineering practice.

SERVICES REQUIRED AT SITE

The services required to be provided by the Supplier at the site of the works will be as described
in one of the three (3) categories set out below. Which category applies to a particular item of
equipment will be specified in the Form of Quotation. The bidder shall allow for the applicable
category of service in the total price quoted for the particular item of equipment.

N

No Field Service Required.

This category covers equipment which is to be installed by the general contractor
or his sub-contractor and which, in the opinion of the Engineer, requires no normal
service from the Supplier during or after the installation.

Commissioning of Installation.

This category covers equipment which is to be installed by the general contractor
or his sub-contractor but, before the equipment is operated, the general contractor
shall direct the Supplier to commission the equipment. The Supplier shall provide
the services of a factory-trained technical representative, for the minimum period
given in the Form of Quotation, to commission the said equipment. The technical
representative shall provide the services stated in the relevant specification and
shall operate and/or demonstrate the equipment to the satisfaction of the Engineer.
The Supplier shall furnish to the Engineer a letter or certificate stating that his
qualified representative has found the installation to be to his satisfaction.

Installation of Equipment by Supplier.

This category covers equipment which is specified as to be installed by the
Supplier using his own forces. The bidder shall include in his quoted price the cost
of all normal services such as installing in place, interconnections between
components, connections of main and auxiliary services. Any services which are
not included in the quoted price, but which are required for the operation of the
equipment shall be clearly stated by the bidder in his quotation. The Supplier shall
furnish to the Engineer a letter or certificate stating that his forces have completed
the installation to the Supplier's satisfaction.

EVB Engineering
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NOTE:

GT 19.0

GT 20.0

If the Form of Quotation specifies that the Supplier shall, in addition to installing
the equipment using his own forces, commission the equipment, the provisions of
category .2 above, except for the reference to installation by the general contractor
or his sub-contractor, shall apply in addition.

If, notwithstanding that it is specified in the Form of Quotation that the Supplier
shall commission the equipment, the purchaser operates the equipment before the
Supplier has commissioned it, the purchaser shall be responsible for any damage
caused to the equipment by such premature operation.

LATE DELIVERY

Unless specifically stated in the Form of Quotation, a per diem liquidated damages
rate payable by the Supplier to the purchaser for late delivery of the equipment
ordered beyond the quoted delivery period is not stipulated herein.

The Owner and the Engineer do not guarantee to the general contractor that
preselected equipment will be delivered within the quoted delivery period and
accept no responsibility for additional costs which may be incurred by the general
contractor or any sub-contractor as a result of late delivery of any item of
equipment.

The Owner and Engineer accept no responsibility for any claim made by the
purchaser against the Supplier on account of actual damages or additional costs
incurred, or allegedly incurred, by the purchaser on account of late delivery by the
Supplier of any item of equipment. Any dispute between the Supplier and the
purchaser with respect to any such claim shall be settled by the Supplier and the
purchaser.

PAYMENT

Payment to the Supplier shall be by the purchaser who may be the general
contractor or an authorized sub-contractor. The equipment supplier shall submit
his quotation on the basis of being paid as follows:

A 80% of total price (excluding allowance for supervision of installation, field
testing and commissioning) due within thirty (30) days after the next
monthly measurement date for the general contract following delivery of
the equipment, complete and in good condition, to the site of the works.

2 A further 15% of the above-mentioned price plus the full allowance, if any,
for supervision of installation and field testing due after satisfactory
completion of installation and field testing and the furnishing by the Supplier
to the purchaser of all operation and maintenance instructions and parts
lists for the equipment and a letter stating that the Supplier's qualified
representative has tested the equipment supplied and has found it, to the
best of his knowledge, to be satisfactorily installed, in proper working order,

EVB Engineering
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GT 21.0
A

and operating in accordance with the specifications (unless such testing
was not required by the Form of Quotation or the specifications). If the
completion of installation and field testing is delayed through no fault of the
Supplier beyond four (4) months after the date of delivery of the equipment
to the site, 10% shall become payable to the Supplier. The remaining 5%
shall be payable after satisfactory completion of installation and field testing
and the furnishing by the supplier to the purchaser of all operation and
maintenance instructions and parts lists for the equipment.

The remaining 5% of the above-mentioned price shall be due on
completion of a period of twelve (12) months after the date when the
equipment was put into regular operation at the date of substantial
performance of the general contract (as established by the Engineer),
provided that the Supplier has fulfilled his guarantee to the purchaser.

GUARANTEE AND WARRANTY

The Supplier guarantees and warrants that all equipment covered by or supplied
pursuant to his quotation shall:

N
2
3

comply with the specifications for the said equipment;

be free from defects in design, manufacture, workmanship, or materials;
perform efficiently and without unwanted interruption for a period of twenty-
four (24) months after the date when the equipment was put into regular
operation at substantial performance of the general contract, which date
shall be established by the Engineer.

have any breakage, damage, defects or deterioration (other than those due
to the negligence of parties other than the Supplier or to the imposition on
the equipment of extraordinary working conditions or to normal wear and
tear) in the said equipment that occur or are detected and are reported to
the Supplier within the guarantee/warranty period referred to in (c) above
made good promptly by the Supplier at his entire expense including the
expense of all necessary labour, supervision, travelling, replacement parts
and transportation. (To assist the Supplier in having work carried out on
installed equipment or in removing or replacing installed equipment or parts
thereof, the Owner will take all reasonable steps to provide the Supplier
with ready access to such equipment.)

The equipment supplier expressly warrants and guarantees to the Owner that, in
the event of the equipment or a part thereof offered by the equipment supplier in
his quotation being selected by the Engineer and the general contractor being
required to furnish the said equipment or part thereof under the general contract,
such equipment or such part thereof when supplied pursuant to a purchase order
of the general contractor or a bonded sub-contractor under the general contractor,

EVB Engineering
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shall be deemed to have been supplied upon the terms of the quotation
documents issued by the Engineer, and the said quotation with such
amendments, if any, as may be agreed upon in writing by the equipment supplier
and the Engineer before the issuance of the said purchase order.

3 The equipment supplier agrees that all rights and remedies available to the
general contractor or sub-contractor, as the case may be, as purchaser of the
equipment under the said purchase order shall be assignable to and enforceable
by the Owner, subject to the assumption by the Owner of any balance of monies
due and remaining unpaid on the said purchase order.

GT 22.0 EXTRA SITE VISITS

A If, after the Supplier has furnished the letter required by GT 20.1.2 hereof, the
Supplier is requested by the purchaser or the Engineer to send a representative
to the job site to investigate or rectify a suspected fault in the equipment furnished
by the Supplier, and if it is found that the said equipment or Supplier is not at fault,
the Supplier shall be entitled to be reimbursed for all reasonable costs and
expenses incurred by him in sending his representative to the job site.

GT 23.0 ALTERNATIVE PROPOSALS

A Bidders may submit alternative proposals to the specifications, but such proposals
shall provide sufficient information (including a list of all points of non-compliance
with the specifications) to permit an accurate analysis of the alternative, and
should preferably be in addition to a quotation in accordance with the specification
and conditions. Whether any such alternative proposal shall be considered as
equivalent to proposals complying with the specifications shall be decided by the
Engineer.

GT 24.0 FORM OF QUOTATIONS

A Each bidder must submit to the Township with their proposal a Form of Quotation
in the exact form bound herein, properly completed and signed by an authorized
signing officer under the company seal.

2 Quotations which do not include this Form of Quotation properly completed will
not be considered further.

3 The bidder shall complete all parts of the Form of Quotation:
A The items quoted shall be as requested. (Alternatives and special

arrangements are subject to agreement with the Township.)

2 Delivery requirements shall be as per clause GT 13.0.

3 Validity period shall be as requested. (Prices not meeting validity
requirements may not be considered.)

4 Breakdown on imported portions of the equipment should not be given if it
is less than 10% of the total price.

EVB Engineering Project No. 22039
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GT 25.0

GT 26.0

GT 27.0

5 Rate of Import Duty shall be as at the date of submission of the quotation.
.6 Rate of Exchange shall be as at the date of submission of the quotation.

COMPARISON OF QUOTATIONS

In comparing the various quotations, due weight will be given to the details,
characteristics, sizes of the individual components, weights of units, quality of
materials, space required, and guaranteed delivery dates for the equipment that
each bidder proposes to supply as indicated by the drawings and data submitted
with his quotation, together with the bidder's experience in the particular class of
equipment with due consideration given to the submitted reference and
geographic location of said references. Convenience and cost of installation,
operation and maintenance will also be considered, as well as the bidder’s locality
of maintenance technicians and parts.

The availability of spare parts and service for the equipment offered will be
considered in comparing the various quotations and alternatives.

INTERPRETATION OF QUOTATION DOCUMENTS

Should any bidder find discrepancies in or omissions from the specifications or
any of the other quotation documents, or should there exist any doubt as to the
meaning of, or lack of certainty as to, the scope of the work, the bidder may submit
a written request to the Engineer for the interpretation thereof. The request must
be received at least three days prior to the date set for the closing of quotations.

Any correction to or interpretation of the quotation documents will be made by an
addendum duly issued, and a copy mailed, emailed, faxed or delivered to each
person or company who has taken out a set of the quotation documents.

Any addenda issued during the time of quoting shall be taken into account in
preparing the quotation and, in closing the quotation, they shall become a part
thereof.

The purchaser will not be responsible for any verbal instructions or interpretations.

ABILITY AND EXPERIENCE OF BIDDER

It is the intention not to select equipment from any bidder who does not furnish
satisfactory evidence that he has ability and experience in this class of work.

Quotations will be accepted only from equipment manufacturers or their
authorized agents.

The bidder shall furnish satisfactory evidence that he has ability and experience
in this class of work, and that he has sufficient plant to complete it in the time
stated in the quotation.

The bidder shall provide a list of installations of his equipment utilized in the
water/sewage treatment field of similar size to that specified herein, and the
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names and addresses of particular purchasers who may give information
regarding the performance of such equipment to date. A long list of installations
may not be sufficient if they are not up to date, lack responsive reference
personnel and/or are not relevant to the current project.

GT 28.0 INSURANCE

A The Supplier shall be responsible for any loss of or damage to the equipment, or
any part thereof, required to be supplied under the general contract up to the time
when the said equipment has been delivered to the job site and has been
received, and shall insure the said equipment in the full amount of the quotation
price against loss or damage from any cause up to the said time. The Owner may
require the Supplier to furnish evidence satisfactory to the Owner that such
insurance has been provided.

END OF SECTION
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APPENDIX B — RFP PARTICULARS
A. THE DELIVERABLES

The purpose of this RFP Document is to preselect major equipment and systems required for the
Alexandria Sewage Works Expansion located east of the Town of Alexandria off of McCormick
Road. This document provides the proposal requirements for the following, individual, systems
which will be preselected through this RFP process.

The following is a general but not necessarily complete description of the works to be supplied for
this RFP. The system’s technical specifications documenting the mandatory technical
requirements are provided in Appendix C as part of the submissions forms:

Tertiary Filtration System

This proposal involves the design, supply, and commissioning of a tertiary filtration
system to ensure effluent compliance.

B. MATERIAL DISCLOSURES

1. The RFP submissions will be examined and evaluated in order to select equipment for
inclusion in a general contract for the construction of the Alexandria Sewage Works
Expansion “proposed works”. The pre-selected equipment will be shown in the working
drawings, specified in the specifications, and listed in the Form of Tender of the general
construction contract in the Schedule of Pre-Selected Equipment.

2. At a later date, tenderers for the general construction contract will obtain quotations
independently from the pre-selected suppliers, will enter the quoted prices and related
delivery periods in the Schedule of Pre-Selected Equipment in the General Contract Form
of Tender, and will tender on the basis of the selected equipment being furnished without
option to substitute other equipment therefor.

3. Quotations submitted by the preselected equipment suppliers to the general construction
contract tenderers should be in writing.

4. The specification in the general contract will include the words “or approved equal” after
the naming of each item of preselected equipment. This does not mean that the contractor
may propose a substitute or equivalent in such cases but is to provide for the case where
the Engineer, because of exceptional circumstances (such as it being found that the
selected equipment is no longer on the market or no longer complies with the specification
or other extenuating circumstance), has to make a change at a later date.

5. Following the execution of the general contract and the issuance of the Engineer's written
order to commence work, the general contractor or an authorized sub-contractor will place
an order with the selected equipment supplier for the required equipment. The purchaser
will arrange the time and place of delivery with the Supplier.

6. Insome cases, in order to obtain an earlier delivery date, the Owner may issue a purchase
order for the required equipment to the selected equipment supplier before the general
contract has been executed with provision in the said order that, immediately after the
issuance of the Engineer's order to commence work to the general contractor, the Owner's

PW-2025-03 — Equipment Preselection Alexandria Sewage Works
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order will be superseded and replaced by a similar order from the general contractor or an
authorized sub-contractor who will then be responsible for arranging delivery with and
paying the Supplier.

7. If the order for the selected equipment is placed by a sub-contractor, and if the sub-
contractor is required to be bonded by the terms of the general contract, then the Supplier
shall be entitled to receive from the said sub-contractor or the general contractor, on
written request to the general contractor, a photocopy of the executed Labour and
Materials Payment Bond furnished by the said sub-contractor to the general contractor.

8. ltis the intent of the Owner to issue a Purchase Order for the value identified in the Form
of Submission for the supply of Shop Drawings from the selected Supplier. The remainder
of this Contract shall be novated to a successful General Contractor via the construction
tender.

9. The Owner will assign the remainder of the Pre-Selection of the Equipment Contract to a
General Contractor when such General Contractor has been selected. The selected
Supplier for this Contract will be required to join in and execute an assignment and
novation agreement in the form set out in Appendix B Section H: Novation Agreement as
soon as the construction contract between the Owner and the General Contractor has
been signed.

10. The Construction Contract will contain a novation agreement in the same form as
contained herein.

11. The price and payment terms of this Contract will be included in the specifications and
pricing for the General Construction Contract.

C. MANDATORY SUBMISSION REQUIREMENTS
1. Submission Form (Appendix C)

Each proposal must include all the components of the Submission Form (Appendix C) for each
system for which the supplier is submitting a proposal. The submission forms consist of the
following items:

e General Proponent Information
e Form of Proposal including the:
o Financial Details
o Technical Details

All Submission Forms must be completed in full and signed by an authorized representative of
the proponent.

2. Pricing

Each proposal must include pricing information as documented in the Financial Details section of
each system that complies with the instructions set out below in Section G of this Appendix B.
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3. Other Mandatory Submission Requirements [N/A]
D. MANDATORY TECHNICAL REQUIREMENTS

The mandatory technical requirements are provided in the specification documents specific to the
disk filtration system. The specification documents are provided in Appendix D. The Disk Filters
contain the specifications from the process mechanical and electrical requirements. There are
two additional specification sections:

e 2505 03 Programmable Controls for Package Systems
o 26 05 01 Electrical Requirements for Package Systems

Submissions that do not address the requirements of these technical requirements will be
evaluated accordingly.

E. PRE-CONDITIONS OF AWARD [N/A]
F. EVALUATION CRITERIA
The following sets out the categories, weightings, and descriptions of the rated criteria of the RFP.

Proponents who do not meet a minimum threshold score for a category will not proceed to the
next stage of the evaluation process.

Non-Price Rated Criteria Category Weighting (Points) Minimum Threshold
Experience and Qualifications 15 Points

Equipment Technical Specifications 20 Points

Operation and Maintenance 15 Points

References 15 Points

Non-Price Rated Criteria Sub-Total 65 Points 55 Points Min. Threshold
Pricing (see Section G below) 35 Points N/A

Total Points 100 Points N/A

Suggested Proposal Content for Non-Price Criteria

i. Experience and Qualifications

Each proponent should provide the following in its proposal:

(a) a brief description of the proponent;

(b) a description of its knowledge, skills and experience relevant to the Deliverables; and

(c) ability to deliver the equipment in the timelines set out in the proposal (i.e. manufacturing
capacity).

ii. Equipment Technical Specifications

Each proponent must detail the equipment proposed on the basis of the technical specifications
provided in Appendix D.
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iii. Operations, Maintenance and Service

Each proponent shall provide the operation and maintenance requirements for all components of
their equipment being proposed for the project. The proponent will provide the maintenance cost
breakout for all components as well as the life cycle cost for all components.

iv. References

The proponent shall provide a listing of installations, capacities, dates and up-to-date contact
information in order to facilitate the evaluation of the long-term operation of the equipment.
References shall be provided for current (5 years) installations.

G. PRICE EVALUATION METHOD
Pricing is worth 35 points of the total score.

Pricing will be scored based on a relative pricing formula using the values provided in the financial
details portion of the proposals submission form. Each proponent will receive a percentage of the
total possible points allocated to price, which will be calculated in accordance with the following
formula:

lowest price + proponent’s price X weighting = proponent's pricing points
Instructions on How to Provide Pricing

(a) Proponents should submit their financial proposal information by completing the attached
financial details form and including it in their proposals.

(b) Rates must be provided in Canadian funds, inclusive of all applicable duties and taxes
except for HST, which should be excluded from the submission.

(c) Unless otherwise indicated in the requested pricing information, values quoted by the
proponent must be all-inclusive and must include all labour and material costs, all travel
and carriage/import costs, excise taxes, all insurance costs, all costs of delivery, all costs
of installation and set-up, including any pre-delivery inspection charges, and all other
overhead, including any fees or other charges required by law.

(d) The proponent will identify their proposal cost for the equipment, shop drawing preparation
and site services for installation inspection prior to start-up, start-up and commissioning
based on the Category 2 level of service as described in Section 18.0 of the General
Terms and Conditions (Appendix A).

[END OF SECTION]
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APPENDIX C — SUBMISSION FORM

A. General Proponent Information

The undersigned hereby acknowledges that he/she, as an officer of the stated corporation, has
read and understands the specifications, requirements, and proposed agreement regarding the
Equipment Preselection for the Alexandria Sewage Works Expansion, Township of North
Glengarry. He/she further acknowledges that the seller's proposed product, equipment,
materials, and services fully meet or exceed those as specified in the Township’s RFP.
Additionally, the Proponent agrees that all its technical and financial documents and responses
to the aforementioned RFP will, at the option of the Township, become a legally binding and
essential portion of the final contract agreement between the successful Proponent and the
Township following execution of the contract agreement.

The following information must be completed to ensure tender acceptance.

*ADDENDA No. to INCLUSIVE WERE CAREFULLY EXAMINED.

DATED THIS DAY OF , 2025.

PROPONENT’'S COMPANY NAME:

ADDRESS:

CITY/ PROVINCE: POSTAL CODE:
PHONE NO.: FAXNO.:
EMAIL ADDRESS:

WEBSITE:

CONTACT NAME (please print):

TITLE (please print): PHONE NO.:

AUTHORIZED SIGNATURE:

HST REGISTRATION NO:

WSIB COVERAGE: YES NO

* The proponent shall attach and initial all addenda received during the period and shall take them
into consideration when preparing their bid submission. A signed copy of each Addendum must
be included with the bid submission. Failure to comply may be cause for rejection of bid
submission.
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2. Acknowledgment of Non-Binding Procurement Process

The proponent acknowledges that the RFP process will be governed by the terms and conditions
of the RFP, and that, among other things, such terms and conditions confirm that this procurement
process does not constitute a formal, legally binding bidding process (and for greater certainty,
does not give rise to a Contract A bidding process contract), and that no legal relationship or
obligation regarding the procurement of any good or service will be created between the Township
and the proponent unless and until the Township and the proponent execute a written agreement
for the Deliverables.

3. Ability to Provide Deliverables

The proponent has carefully examined the RFP documents and has a clear and comprehensive
knowledge of the Deliverables required. The proponent represents and warrants its ability to
provide the Deliverables in accordance with the requirements of the RFP for the rates set out in
its proposal.

4. Non-Binding Pricing

The proponent has submitted its pricing in accordance with the instructions in the RFP. The
proponent confirms that the pricing information provided is accurate. The proponent
acknowledges that any inaccurate, misleading, or incomplete information, including withdrawn or
altered pricing, could adversely impact the acceptance of its proposal or its eligibility for future
work.

5. Addenda

The proponent is deemed to have read and taken into account all addenda issued by the
Township prior to the Deadline for Issuing Addenda.

6. Communication with Competitors

For the purposes of this RFP, the word "competitor" includes any individual or organization, other
than the proponent, whether or not related to or affiliated with the proponent, who could potentially
submit a response to this RFP.

Unless specifically disclosed below under Disclosure of Communications with Competitors, the
proponent declares that:

(a) it has prepared its proposal independently from, and without consultation, communication,
agreement or arrangement with any competitor, including, but not limited to, consultation,
communication, agreement or arrangement regarding:

(i) prices;

(i)  methods, factors or formulas used to calculate prices;
(iii)  the quality, quantity, specifications or delivery particulars of the Deliverables;
(iv)  the intention or decision to submit, or not to submit, a proposal; or

(v) the submission of a proposal which does not meet the mandatory technical
requirements or specifications of the RFP; and
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(b) it has not disclosed details of its proposal to any competitor and it will not disclose details of
its proposal to any competitor prior to the notification of the outcome of the procurement
process.

Disclosure of Communications with Competitors
If the proponent has communicated or intends to communicate with one or more competitors

about this RFP or its proposal, the proponent discloses below the names of those competitors
and the nature of, and reasons for, such communications:

7. No Prohibited Conduct
The proponent declares that it has not engaged in any conduct prohibited by this RFP.
8. Conflict of Interest

The proponent must declare all potential Conflicts of Interest, as defined in section 3.4.1 of the
RFP. This includes disclosing the names and all pertinent details of all individuals (employees,
advisers, or individuals acting in any other capacity) who (a) participated in the preparation of the
proposal; AND (b) were employees of the Township within twelve (12) months prior to the
Submission Deadline.

If the box below is left blank, the proponent will be deemed to declare that (a) there was no Conflict
of Interest in preparing its proposal; and (b) there is no foreseeable Conflict of Interest in
performing the contractual obligations contemplated in the RFP.

Otherwise, if the statement below applies, check the box.
O The proponent declares that there is an actual or potential Conflict of Interest relating to

the preparation of its proposal, and/or the proponent foresees an actual or potential
Conflict of Interest in performing the contractual obligations contemplated in the RFP.
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If the proponent declares an actual or potential Conflict of Interest by marking the box above, the
proponent must set out below details of the actual or potential Conflict of Interest:

9. Disclosure of Information

The proponent hereby agrees that any information provided in this proposal, even if it is identified
as being supplied in confidence, may be disclosed where required by law or by order of a court
or tribunal. The proponent hereby consents to the disclosure, on a confidential basis, of this
proposal by the Township to the advisers retained by the Township to advise or assist with the
RFP process, including with respect to the evaluation of this proposal.

Signature of Proponent Representative

Name of Proponent Representative

Title of Proponent Representative

Date

| have the authority to bind the proponent.
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B. Disk Filter Submission Forms
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Township of North Glengarry Tertiary Filter Project No. 22039

Alexandria Sewage Works Equipment Preselection

Expansion

PW-2025-03 Form of Proposal Page 1 of 6
PART 1 FORM OF QUOTATION

(See Clause 21 in General Terms and Conditions for Instructions)

BY:

TO:  The Corporation of the Township of North Glengarry

c/o Marco Vincelli
Project Manager
EVB Engineering
800 Second Street West
Cornwall, ON K6J 1H6

FOR:

Pre-Selection of Supply, Delivery and Commissioning of the Tertiary Filtration System for
the Alexandria Sewage Works Expansion, Township of North Glengarry.



Township of North Glengarry Tertiary Filter Project No. 22039

Alexandria Sewage Works Equipment Preselection

Expansion

PW-2025-03 Form of Proposal Page 2 of 6
P1.0 We, the above-named Equipment Supplier, having carefully examined the quotation

P2.0

P3.0

P4.0

documents issued by the Engineer, including the General Terms and Conditions,
Specifications and other related documents if any, herewith submit in duplicate and in
accordance with the Terms and Conditions set out in the aforementioned documents our
quotation for the equipment listed hereinafter.

We agree that, in case of any conflict between any of the terms and conditions set out in
the documents which we submit, together with this Form of Quotation & Schedule and the
Terms and Conditions set out in the quotation documents issued by the Engineer, the
provisions of the latter documents shall take precedence and shall govern.

We agree to the following requirements as noted in the Owners General Terms and
Conditions For Preselected Equipment.

A Validity period of this Quotation shall be 240 days from closing date for quotations.

2 Manuals and Parts Lists are to be supplied as listed in the specifications.

3 Shop drawings are to be supplied as listed in the specifications.

4 Services required at site: The Supplier shall be responsible for verifying site
conditions including accessibility and minimum clearances for sizing of equipment
as well as assistance in commissioning the equipment.

The proposal documents include the Submission Form, the Form of Proposal, including

all Financial and Technical Details, Schedule, reference sheet from Supplier's recent

installation, the General Terms and Conditions, the Request for Proposal documentation
and the Technical Specifications.

Name of Supplier Witness (Name & Signature)

Signature of Authorized Officer

Date

Company Seal



Township of North Glengarry Tertiary Filter Project No. 22039
Alexandria Sewage Works Equipment Preselection

Expansion

PW-2025-03 Form of Proposal Page 3 of 6

1.1 FINANCIAL DETIALS

1. Supply and delivery of the Tertiary Filters and the associated
equipment complete as specified.

1a. Tertiary Filters

2. Preparation and delivery of Shop Drawings. $

3. Services at site, including all expenses, as specified in the
Technical Specification (46 43 00, 3.4) and Clause 15.0 | g
(Category 2) Commissioning of the Installation for the RDT
Systems.

Total Quoted Price (1+2+3) | $

Per diem rate for additional field work not included in the above $/Day

Total Price Valid For 240 Days

Delivery of Shop Drawings Weeks

Delivery of Equipment for Each Phase (after approved shop drawings) Weeks

*Amount of Currency Exchange USD/CAD $

*Additional Amount of Duty Paid (if applicable) $

Percent of Imported Components (if greater than 10%) %

*Actual cost in dollars carried in bid must be placed in the spaces provided.
*Proponents wishing to submit multiple designs shall complete this form for each submission.
*Pricing to be quoted in Canadian Funds.




Township of North Glengarry Tertiary Filter

Project No. 22039

Alexandria Sewage Works Equipment Preselection

Expansion

PW-2025-03 Form of Proposal Page 4 of 6
1.2 TECHNICAL DETAILS

A Tertiary Filtration Description

Parameter

Description

Manufacturer of Tertiary System

Make of Tertiary System

Model of Tertiary System

# of Tertiary System(s)

Overall Dimension of System
e Length of each unit

m
e Width of each unit m
¢ Height of each unit m
Surface Area
e Footprint for a single filter m?2
e Total filter surface area per unit m2
Vendor to confirm if disk filter requires
upstream chemical addition and
flocculation to achieve effluent standards
(Yes or No). If Yes, include recommended
dosing and flocculation tank sizing.
Design Range
e Average Design Flow per unit m?®/d
e Maximum Design Flow per unit m°/d
e Average Solids Loading Rate kg/m?/d
e Max Solids Loading Rate kg/m?/d
e Average Hydraulic Loading Rate m*/m?/hr
3/m2
e Max Hydraulic Loading rate m~/m*/hr
Maximum Design Headloss across entire
unit m
Required Influent Pipe Size
mm

Required Effluent Pipe Size

mm
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Parameter Description

Electrical Requirements per Unit (kW)
including pumps and valves

kW

Filter Media

Material

Nominal Pore Size

Guaranteed Non-Prorated Media
Replacement Warranty
Replacement Requirements
Sealing Components

Chemical Cleaning System

Spare Parts

um

years

ATTACH INFORMATION
ATTACH INFORMATION
ATTACH INFORMATION
ATTACH INFORMATION

Backwash Pumps

Pump Type

# of pumps

Pump Manufacturer

Model

Type of Drive (VFD or Constant)
Capacity at Rated Head

Rated Total Head

Operating Head Range

Max. Pump Operating Speed
Approximate min. pump operating
speed as percentage of maximum
Minimum pump efficiency at rated
head

Motor Nameplate Rating

NPSH required at rated capacity

L/s

rm

%

%
kW
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Parameter Description

Pump suction flange size mm

Pump discharge flange size mm

Maximum solids handling size mm

Control Panels

Number of Local Control Panels
provided (minimum of one per
filter)

Location of Manufacturing

Tertiary Filters

Control Panels

No okrwiho

A detailed list of spare parts and parts cost estimate is enclosed. Yes/ No (circle one)
Provide weight of RDT (dry and wet). Yes/ No (circle one)

Proposed drive locations, drive weight and supporting information has been provided.
Yes / No (circle one)

All drawings, technical data and supporting documentation that fully describe and
demonstrate that this quotation meets the required specifications are attached. Yes /
No (circle one)

Deviations and/or alternatives are separately noted. Yes / No (circle one)

Provide a detailed estimate of the annual operation and maintenance costs of running the
equipment. Yes / No (circle one)

Provide a list of all ancillary components required for a complete operating system which
are not supplied with this quotation. State the required design capacity and any pertinent
design characteristics for any equipment that must be supplied by the Owner.  Yes/No
(circle one)

Provide a list of a minimum of five (5) previous installations, noting the closest installation
to the Owner, that have been in operation for a minimum of five (5) years, with design
conditions similar to those required herein, where possible. Provide the following
information for each installation:

Owner

Owner contact information

Contract contact information

Brief description of the equipment provided
Capacity of equipment

Year the equipment was put into operation

Value of supply contract
END OF SECTION
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PART 1 GENERAL
1.1 SECTION INCLUDES

1.2

1.3

1.4

1.5

General Requirements for the Packaged System Programmable Controls including
Programmable Logic Controllers (PLC), Electronic Operator Interfaces (HMI), network and
communication components and wiring, computers and related accessories, software and
programming features, components (products), design, and performance.

REFERENCES
Institute of Electrical and Electronics Engineers (IEEE):
A IEEE 802.1 — Standard for Local and Metropolitan Area Networks.
2 IEEE 802.3 — Ethernet.
International Society of Automation (ISA):
A ISA S5.1 — Instrumentation Symbols and Identification.

2 ISA S5.3 — Graphic Symbols for Distributed Control/Shared Display
Instrumentation, logic, and Computer Systems.

3 ISA S5.5 — Graphic Symbols for Process Displays

Telecommunications Industry Association (TIA):

A TIA 568 — Commercial Building Telecommunications Cabling.

2 TIA 968-A — Technical Requirements for Connection of Terminal Equipment to the
Telephone Network.

SYSTEM DESCRIPTION

Presented information provides general system overview, process location, and
performance. Packaged System Supplier shall provide supervision and labour for the
detailed design, technology, testing, procurement, fabrication, delivery, installation of all
equipment and material required for a complete programmable control system, start-up,
and commissioning as specified under equipment Specification Sections.

PROCESS SUBMITTALS
Comply with front end Shop Drawing section.

Packaged system process control narrative (refer to PART 3 for details). Submit
documents in electronic format. Provide Adobe Acrobat Reader files (PDF type with
commenting allowed) unless specified otherwise.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: Indicate and submit maintenance data for incorporation
into Operations and Maintenance Manuals.

Program Code: Provide editable and compiled, electronic versions of program code (PLC,
HMI, etc.) on USB, for owner backup purposes. State restrictions and grant irrevocable,
royalty-free license.

Programming and Configuration Records:

EVB Engineering
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A Programming, integration, and configuration records.

2 “Executive Summary” type guide on how to use control system. The guide shall be
as short as possible (not more than four (4) to eight (8) pages in length) and
include:

A How to get around.

2 How to monitor system.

3 How to control system.

4 Event management (alarm, warnings, statuses).

Documentation of programming at completion of the Work as specified.

Information on used data structures, data organization, control system details, final
I/O list including network points, data mapping, naming/tagging conventions,
development, and configuration, etc.

5 Printouts of operator interface screen graphics layouts: colour conventions,
graphics and symbols interpretation, screen navigation, function overview.

.6 Events recording (alarm, warnings, statuses), storage, retrieval, and organization.
7 Trending and data logging, storage retrieval, and organization.

.8 System security.

9 System startup and shutdown.

.10 All manuals shall be provided in printed and electronic, editable version.

4 Networks Data: Complete configurations of hubs, routers, switches, etc. Provide hardcopy
documentation and software data files of the configuration for each piece of network
equipment and application software used in the configuration. Include configuration
addresses (MAC), TCP/IP addresses and names, passwords, switch settings and
parameters.

1.6 QUALITY ASSURANCE

A Include prerequisites, standards, limitations, and criteria which established an overall level
of quality for products and workmanship under this Section.

2 Perform work of this Section in accordance with good engineering practice.

PART 2 PRODUCTS

21 DESIGN REQUIREMENTS

A Allen-Bradley CompactLogix equipment (PLC) is the owner’s standard for package
systems. No alternatives will be allowed.

2 Each system shall be capable of completely independent operation from other systems
and have sufficient capacity and 1/O for control and interface with all standard and optional
features and equipment provided with the listed system.

2.2 PROGRAMMABLE CONTROL DEVICES
A PLC:

EVB Engineering Project No. 22039
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23

24

25

2.6

A Processor: Allen-Bradley, Bulletin 1769, CompactLogix platform. CompactLogix
5370 L3 Controller, 2 Mbyte, Dual Ethernet, and 1GB SD Card.

2 Allen-Bradley Bulletin 1769, 1/0O series:

A Discrete (1/0) cards, 120 VAC/24 VDC, (10 percent spare, minimum two
(2) points).

2 Analog (4-20 mA, T/C, RTD) cards, (10 percent spare, minimum one (1)
point).

3 Network 1/O cards (DeviceNet, ControlNet, when applicable).
4 Bulletin 1769: Power supply.

HMI: Allen-Bradley, Bulletin 2711, PanelView Plus 7 Performance series colour display
(minimum 12”) with touch screen option, and Ethernet/IP communication.

Special cards (industrial networks (Modbus, Profibus, etc.), programmable module, etc.,
when applicable):

A ProSoft Technology, MVI69 series
2 Allen-Bradley certified Encompass partner.

Accessories: Allen-Bradley, Bulletin 1492, 1/0 ready cables (factory wired card RTB; cable
with free connectors).

SOFTWARE

Supply of PLC and HMI programming software is not part of the Contract. CONTRACTOR
must have own copies of programming software.

ETHERNET DEVICES
Industrial Type Managed Ethernet Switch:

A Number of downlink ports to suite packaged system plus two (2) spare (minimum
four (4)), RJ-45 Ethernet ports, 10/100 Base-TX complaint, and one (1) uplink RJ-
45 Ethernet port, 10/100 Base-TX complaint.

2 Communication status and diagnostic LEDs support applicable IEEE 802.1 and
802.3 standards, auto-sensing full or half duplex operation, auto rate conversion
10 or 100 Base-TX operation, auto crossing, MAC addresses supported (automatic
learning, aging, and migration).

3 Industrial type enclosure, DIN rail mounted, 24 VDC power supply, operating
temperature between 0- and 45-degrees C.

4 As manufactured by Hirschman, Phoenix Contact, Sixnet, or approved equal.

ETHERNET PATCH PANELS

Industrial Type Patch Panel: 3xRJ-45 Ethernet ports, 10/100 Base-TX compliant, cut-
through wire connection with connection clamps, DIN rail mounted. As manufactured by
Phoenix Contract, VS-PP-R-3XRJ45/5-SC.

ETHERNET CABLES

Copper Media, Patch Cable:

EVB Engineering
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2.7

Industrial Ethernet Cable — 100 Base-TX, Category 5e, four (4) twisted pairs
(standard colour-coding), No 24 AWG solid copper conductors, rip cord, shielded,
blue industrial grade PVC outer jacket, FT-4 rating. RJ-45 compatible and
complying with TIA-968. As manufactured by Belden 11700A.

Connectors CAT 5e RJ-45 clear connectors, eight (8) position shielded, 50ug old
micro, one-piece design (no bars or liners) for use with solid network wiring.
Compatible with Category 5e standards and complying with TIA-568. Complete
with cable boot/clip protector.

INDUSTRIAL NETWORKS

A Cable, connectors, terminations, etc. certified for use with selected network.

2.8

FACTORY ACCEPTANCE TEST

A Perform Factory Acceptance Test (FAT) prior to shipment of assemblies and software.

PART 3 EXECUTION

3.1

APPLICATION

A Control Narrative:

A

Control narrative shall provide details related to the packaged system operation.
Written description shall include instrumentation and control system including list
of functions monitored, controlled, and alarmed.

Prepare narratives in Microsoft Word file format. When indicated, provide
documents in editable file format for incorporation into plant manual. Otherwise
provide Adobe Reader files (PDF type with commenting allowed).

Proposed process narrative (provided within packaged system specification)
describes the overall control philosophy from a process treatment point of view and
includes basic process and control requirements.

Process narrative outlines general rules for programming of logic controller(s), HMI
and SCADA systems. The intention of the process control narrative is to provide
the Packaged System Supplier with information on the control and monitoring of
the process equipment and other plant systems that are directly or indirectly
associated with treatment systems. It should be used as an aid in developing the
control strategy and integration into plant operation.

Process narrative shall be treated as a “work-in-process”, where all future mark-
ups and modifications including “as-constructed” documentation work shall be
completed by Packaged System Supplier based on actual implementation.

Provide control narratives for all systems and sub-systems under the project at
completion of work as specified. Each subsystem shall be listed as a separate
section associated with control panel.

2 Programmable Control System:

A

This section outlines general rules for programming of logic controllers, HMI, and
similar systems. The following information shall be used as an aid in developing

EVB Engineering
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the control strategy and integration of the packaged system into the operation of
the Alexandria Sewage Works .

2 Packaged System Vendor shall provide supervision, labour for the design, detailed
execution, procurement, configuration, testing, delivery and installation of software
required for a complete package system.

3 Overall control system programming of the packaged system is the
CONTRACTOR’s responsibility. The software (control logic) shall perform setup,
shutdown, and monitoring of the complete packaged system in accordance with
manufacturer’s experience and incorporating control provisions specified herein.

4 System Integrator shall provide details on SCADA integration. CONTRACT
ADMINISTRATOR reserves rights to review and modify control concept. The final
SCADA interface, control system details, 1/0O list, data exchange and mapping,
naming/tagging conventions, etc. shall be reviewed and established prior to the
system manufacturing and programming work. CONTRACTOR shall allow for such
modifications including custom configuration of the control system to meet system
standards.

5 Packaged system shall operate automatically. It is anticipated that the system will
operate on a regular basis. The facility SCADA and supervisory controllers will
exchange control and operation signals with the packaged system. It is anticipated
that most of the control and monitoring signals will be exchanged through the
Ethernet/IP network and/or the hardwired connections.

.6 Software, Personal Safety, and Equipment Protection:

A Software shall have features supervising and controlling shutdown (i.e,
cooling, dynamic braking vs. coast to stop), when packaged system is
equipped with safety devices (E-stop buttons, safety pull ropes, light
curtains, access door limit switches, etc.) and process limits controllers
(high/low/out of range/limit/etc. temperature, pressure, flow, torque,
vibration, analytical parameter, etc.).

2 Safety devices and process limits controllers shall be independently wired
to the control system, so precise shutdown conditions can be initiated and
recorded.

3 Software shall not restart packaged system automatically after alarm
condition cleared, until manually reset by the operator.

Ve The control system shall allow for the operation in the following modes:
A Auto: Complete system, unattended operation, one button start and stop

of the system through the electronic operator interface (HMI), hardwired
and/or network remote signal including control of ancillary systems.

2 Manual: Independent start, stop, and adjustment of the system through
the electronic operator interface (HMI).
3 Maintenance: Individual operation of packaged system components; start,

stop, and adjustment as required through the designated operator
interface (intended only for maintenance and servicing, and not operation).

4 Note: The control logic shall allow for bumpless transfer between Auto and
Manual modes including “seamless” adjustment of the machine process
related operating parameters (i.e., pump speed to flow control and vice
versa).

.8 The control system shall monitor the packaged system and provide following
operational statuses:

EVB Engineering Project No. 22039
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A Ready Identifies that system is powered up and ready to operate (no
alarms or warnings) in Auto mode (“readiness” of all subsystems).

2 Not Ready: If the packaged system or ancillary systems are not available
in Auto mode, and identify components creating this condition.

3 Startup: During starting sequence (when such a sequence takes place).

4 Running: When control system finished start-up sequence and packaged
system operates as intended.

5 Shutdown: During shutdown sequence (when such a sequence takes
place).

.6 Stop: When control system finished shutdown sequence.

7 Other typical to specific packaged system.

.8 The program shall monitor system operation, automatically adjust

10

11

HMI:

operating parameters, and issue critical alarms (shutdown), alarm,
warnings, and shutdown system when required.

Packaged System Control: The software (control logic) shall preform standard
operating control functions (start-up, shutdown, etc.) and monitoring of the
complete system with manufacture’s experience including the following functions:

A Auto start-up sequence.

2 Operation in Auto mode with variable process parameters.
3 Auto shutdown sequence.

4 Operation in Manual mode (from operator interface).

Packaged System Malfunction: The software (control logic) shall monitor
equipment operating conditions and automatically respond to conditions
endangering personnel, and/or potentially leading to the equipment failure and
damage.

A The detailed malfunction and shutdown scenarios shall be based on
manufacturer’s experiences for the offered packaged system by
manufacturer’s top of the line alarm management system.

2 Divide alarm conditions into different levels (i.e., shutdowns or critical
alarms, alarms, warnings). Organize and provided fully detailed, utilizing
available date, easy to troubleshoot alarm system.

3 Software shall have capabilities for modification of some alarm “trip”
setpoints (however, system shall not allow modification of alarm below
absolute safety minimum/maximum). Alarm setpoints shall be user
configurable when applicable based on manufacturer’'s typical
implementation.

Ancillary Systems Control (i.e., feed system, disposal system, chemical addition,
cleaning system, etc.). Provide control and monitoring for ancillary equipment as
listed under Specification Sections.

Machine HMI shall provide packaged system overview and utilize ISA graphic
symbols and other simple graphics to depict the devices and their relative location
with regards to process layout.

Graphics shall include static and animated types of graphics objects. The static
type shall provide information on the process layout. The animated type shall
indicate the equipment status using position, visibility, colour, text or value.

Alarms and warnings shall be displayed on the electronic operator interface date
and time stamped (yyyy-mm-dd hh:mm), recorded by alarm type, occurrence, and
correction. The alarms and warnings shall remain on the screen listing last 30
alarms, date and time stamped, complete with text description.

EVB Engineering
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4 Provide complete monitoring and control of packaged system and information on
auxiliary system.
5 System Integrator will provide final details including colour conventions for
programming of HMI based on system standards and plant overall requirements.
.6 Electronic operator interface interacting with programmable logic controller system
shall provide:
A Overview and menu driven screen access.
2 Graphics presenting packaged system and ancillary systems.
3 System and devices control, control setpoint, and statuses.
4 Current alarm list (screen).
5 Alarm and configuration setpoints screens.
.6 Help — general control overview, how to operate packaged system.
g Data recording, trending, historical alarms list.
.8 Password access.
.9 Other required by packaged system.

3.2

3.3

3.4

INTERFACE WITH OTHER WORK

Packaged system controls may interface (control, monitor, etc.) other auxiliary system or
installations. Refer to Specification Sections for interface details. Incorporate listed
features.

Packaged system controls will interface with overall plant SCADA system. Contractor shall
coordinate with Systems Integrator to complete the work to the satisfaction of the Contract
Administrator.

MANUFACTURER’S FIELD SERVICE

Provide trained qualified technical personnel to perform the service herein specified.
Packaged System Supplier shall specify personnel, number of visits, and time at the site
that is required to complete the work.

Make any necessary changes and adjustments to the software.

SITE ACCEPTANCE TEST

Perform Site Acceptance Test (SAT) of assemblies and software in accordance with
approved submittal plan and witnessed by CONTRACT ADMINISTRATOR.

END OF SECTION
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PART 1 GENERAL
1.1 SECTION INCLUDES

1.2

1.3

General requirements for packaged system electrical control system features,
components (products), design, and performance.

REFERENCES

American National Standards Institute (ANS): ANSI Z535.4 — Product Safety Signs and
Labels.

American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
(ASHRAE): ASHREA Load Calculation Manual

Canadian Standards Association (CSA):

A CSA C22.1 — Canadian Electrical Code, Part | — Safety Standards for Electrical
Installations.

2 CSA C22.2 — Canadian Electrical Code, Part || — Safety Standards for Electrical
Equipment.

3 CSA C22.2 No. 286 — Canadian Electrical Code, Part Il — Industrial Control Panels
and Assemblies.

4 CSA CAN3 C235 — Preferred Voltage Levels for AC Systems, 0 to 50,000 V.
5 CSA 7432 — Safeguarding of Machinery.

.6 CSA 7462 — Workplace Electrical Safety.

Electrical and Electronic Manufacturers’ Association of Canada (EEMAC).

Electrical Safety Authority (ESA): ESA Safety Bulletins.

International Electrotechnical Commission (IEC):

A IEC 60617 — Graphical Symbols for Diagrams

2 IEC 60204-1 — Safety of Machinery — Electrical Equipment of Machines — Part 1:
General Requirements

Institute of Electrical and Electronics Engineers (IEEE):
A IEEE 1584 — Guide for performing Arc Flash Hazard Calculations.

2 IEEE C62.41 — Recommended Practice for Surge Voltages in Low-Voltage AC
Power Circuits.

National Electrical Manufacturer's Association (NEMA):

A NEMA MG 1 — Motors and Generators.

2 NEMA ICS 1 — Industrial Control and Systems: General Requirements
Occupational Health and Safety Act (OHSA).

Ontario Electrical Safety Code (OESC).

DEFINITIONS

Wherever used in the Contract, the terms listed below shall have the meanings indicated
which are applicable to both the singular and plural thereof.

EVB Engineering
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1.4

Packaged System Vendor: “Package System Vendor” means CONTRACTOR
having contract with the owner to furnish materials and equipment as packaged
system to be incorporated in the Work.

Packaged System: “Packaged System” means plant or process equipment
provided as a complete system, or group of related components and equipment
organized as a unit for defined purpose, designed and constructed by Packaged
System Vendor to be incorporated in the Work.

SYSTEM DESCRIPTION

A Information presented in the Contract Documents provides general system overview,
process location, and performance. Packaged System Vendor shall provide supervision
and labour for the detailed design, sizing, technology, testing, regulatory approvals and
certifications, procurement, fabrication, delivery, installation of all equipment and material
required for a complete electrical and control system, and start-up and commissioning as
specified under equipment Specification Sections.

1.5

PROGRESS SUBMITTALS

A Shop Drawings (refer to PART 3 for details): Submit in electronic format. Provide Adobe
Acrobat Reader files (PDF type with commenting allowed) unless specified otherwise.

A

.8

Indicate front view elevation, floor plan, configuration of compartments and layouts
with dimensions shown.

Indicated panel(s) assembly details including interior and panel face component
placement, wire ducts, terminal blocks, dimensions, weights, and finishes. Indicate
preferred wiring method (top or bottom) and areas designated for panel openings
for raceway connections.

Power schematics: Detailed wiring diagrams (one-line or three-line) indicating all
power distribution, wiring connections, and power equipment ratings.

Control Schematics:

A Detailed and complete wiring diagrams indicating all wiring between panel
devices, terminals and panel wiring terminal blocks; inter-device and inter-
panel wiring connections.

2 Loop/field wiring diagrams identifying field wiring from panel terminal
blocks to field device/sensor terminal blocks.

PLC and /O layouts.
Network and communication schematics.

Custom assemblies’ details (connections with pneumatic, hydraulic,
lubrication, etc. systems).

Wiring diagrams and control schematics.
Nameplate legends.

Locations of electrical motors, electrical equipment, junction boxes, control and
instrumentation located outside panel(s).

Power and control cable, wiring, and raceway schedule.

2 Product Data:

EVB Engineering

Project No. 22039
PW-2025-03



Township of North Glengarry 26 05 01
Alexandria Sewage Works Expansion = ELECTRICAL REQUIRMENTS FOR PACKAGED SYSTEMS
Equipment Preselection Page 3

A Bill of Materials (BOM), description and engineering datasheets, diagrams, or
Drawings for each component. List catalog numbers, options, and accessories
furnished. Include:

A Electrical Characteristics: Electrical ratings (size), service type, voltage,
current, withstand ratings, connection requirements, etc.

2 Mechanical characteristics including dimensions enclosure type,
materials, mounting arrangement, clearance requirements, size, and
location of connections.

3 Motor Data: Manufacturer, type, voltage and number of phases, HP rating
(or kW), full load amps (FLA), RPM, frame, and enclosure rating.

4 Setup and operating instructions.
Data based on advertising or sales literature is not acceptable.

Submit detailed product data, manuals, or certifications for review, when required,
to evaluation submittal and requested by CONTRACT ADMINISTRATOR.

3 Design Data:

A Performance criteria, compliance with appropriate reference standard,
characteristics, application conditions and limitations of use, and other technical
data that describes the product.

Control/process narrative, operational sequence.

Electrical power demand at specified rate (100 percent, 75 percent, 50 percent, 25
percent, or operational minimum, and standby).

4 System overview schematic, sequence diagram(s) or detailed process control
narrative with implementation details.

5 Provide uninterruptible power supply sizing calculations.

4 Test Reports: Factory Acceptance Test (FAT) report; include test results and calibration
sheets.

5 Manufacturer’s Instructions:
A Product transportation, storage, protection, and handling data.
2 Detailed installation requirements including field wiring requirements.

.6 Manufacturer’s Filed Reports: Site Acceptance Test (SAT) report; include test results and
final calibration sheets.

Ve Provide Packaged System Risk Assessment report in accordance with CSA Z432.
Classify equipment hazards category. List safeguarding features (mechanical, electrical,
controls) and operational safety measures.

1.6 CLOSEOUT SUBMITTALS

A Operation and Maintenance Data: Indicate and submit maintenance data for incorporation
into Operations and Maintenance Manuals

A Identification: Provide operating manuals, manufacturer’s instructions, and control
descriptions. Provide data including tag, type, manufacturer's name, complete
model number, and components list.

EVB Engineering Project No. 22039
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2 Data necessary for maintenance of equipment. In addition to requirements
specified elsewhere, the manuals shall include control system troubleshooting
instructions.
3 Manufacturer’s recommended list of spare parts.
4 Furnish special inspection certificates and approvals, when applicable.
2 Drawings: Complete “as constructed” set of Drawings consisting of all Drawings as

specified under Shop Drawings. Include all field modifications and changes. Provide
Drawings in printed and electronic format. Provide Adobe Reader files (PDF type with
commenting allowed) unless specified otherwise.

3 Final Risk Assessment report.
1.7 QUALITY ASSURANCE
A Include prerequisites, standards, limitations, and criteria which established an overall level
of quality for products and workmanship under this Section.
2 Perform work of this Section in accordance with good engineering practice.
1.8 REGULATORY REQUIREMENTS
A Electrical and control system must comply with the requirements of current edition of

applicable electrical safety regulations of the Authority Having Jurisdiction (AHJ).

2 Equipment and material to be CSA, ULC, or cUL certified. Refer to www.esasafe.com
electrical product safety for complete list of recognized certification marks. Where there is
no alternative to supplying equipment that is not certified, obtain special approval from the
ESA.

3 Products must meet CSA standards. Permanently attached CSA labels shall be attached
to each assembly and all equipment supplied. Manufacturers and approval labels must be
accessible and legible after equipment is installed.

1.9 DELIVERY, STORAGE, AND HANDLING

A Protect system components and mountings against damage during transportation

1.10 SPARE PARTS
A Furnish for each supplied panel the following spare parts:
A Two fuses of each type and ratings used in control circuitry.

2 Three fuses of each type and ratings used in 3-phase power circuitry (i.e. motor /
starter / controller protection, etc.).

Two pilot light lenses and two bulbs of each colour used.

Two control relays of each type and rating used in control circuitry.

PART 2 PRODUCTS
21 DESIGN REQUIREMENTS
A General: Supply, testing, and performance of all supplied equipment shall conform to all

standards referred to herein.
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2

2.2

23

Use new materials and equipment unless otherwise specified. Refurbished materials are
not considered new. Provide material and equipment of minimum specified design and
quality. Conform to published ratings and for which replacement parts are readily
available. Use products of one manufacturer for equipment or material of same type or
classification unless otherwise specified. All control and electrical components shall be
standard stock items with seven (7)-day parts or until replacement available in Canada.

Listed manufacturers and models are used for reference purposes to establish
acceptance standards and establish minimum functional requirements for control device.
Provide products of exact manufacturer, if explicitly shown and described in the other
Sections of the Contract for specific application.

Unless specified otherwise, separate Control/Power Panel must be provided for each
system (if more than one system provided). All power, control devices, and software for a
given system to be contained independently within its associated Control/Power Panel.

Power equipment and components shall include required distribution equipment and
transformers to supply adequate power to the system electrical devices.

System must be equipped with own lockable, master disconnecting means with system
overcurrent protection (breaker or fused disconnect; no exceptions). Master disconnecting
means shall be flange mounted and located on the front of the panel.

A Disconnecting means requiring the alignment of a device, such as a rod, between
itself and a panel door-mounted handle are not acceptable.

2 The panel door shall contain only one disconnecting device, the master
disconnecting means. Disconnecting means for individual motor starters /
controllers shall not be installed on the panel door.

Provide local safety disconnect switches.

ELECTRICAL SYSTEMS

Electrical power equipment and devices shall be rated 600 VAC nominal system voltage
(575 VAC motors nameplate rating). The system will be provided with a single point 600
VAC, 60 Hz, three (3)-phase, three-wire plus ground wire power feeder. Design to allow
for voltage variations in accordance with CAN3 C235. If any other voltage level is required
for system operation, it must be provided by the system’s own, internal to the system,
suitably sized transformer, power supply, and distribution components.

Control power (120 VAC, 60 Hz, single (1)-phase, grounded/24 VDC) shall be provided
by the manufacturer supplied, internal step-down transformers and solid-state power
supplies. The preferred control voltage is 120 VAC; voltages higher then 120 VAC are not
acceptable for utilization in control systems (unless specifically required for a proprietary
controller).

OPERATING CONDITIONS

Products, Basic Requirements — Altitude: 1,000 m without de-rating, ambient temperature
0 — 40 degrees C, 0 to 95 percent humidity.

Outdoor Installation: The equipment shall be designed to handle temperature and humidity
range for weather data and conditions as published by ASHRAE Load Calculation Manual.
Environmental protection (heaters, air conditioning and ventilation) are required to allow
product operation at ambient temperatures from minus 40 to 40 degrees C, 0 to 95 percent
humidity.

Hazardous Location: Regulatory and environmental protection to meet area classification
and actual operating conditions.
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24

25

ENCLOSURES

Provide suitable control/power panel(s) in accordance with system application. The
enclosure shall house all power equipment and control system components.

A 120V and below control devices and wiring (PLC, network switches, 1/O terminal
blocks, control relays, etc.) shall be physically separated within a control/power
panel from any motor control devices.

Enclosures: Free standing, No. 16 or 14-gauge steel, seams continuously welded, smooth
finish, no holes or knockouts, body flange, door and body stiffeners, door gasket,
grounding stud on the door, gray (or manufacturer’s standard colour) polyester powder
finish surface. As manufactured by Hoffman, Rittal, or approved equal. Enclosures shall
be:

A Type NEMA 12 for Control/Power Panels for indoor dry locations.

2 Type NEMA 4 or 4X (corrosive environment), for indoor wet locations, below grade
locations, field mounted hardware, junction boxes, control/power connection
panels.

3 Type (NEMA) 7 for hazardous locations.

Control panels must have three-point type latch system with pad lockable door handle,
white inside panel, thermoplastic data pocket. Panels with door clamps are not considered
equal.

Thermal Management Louvers and Vents (including filters changeable from outside,
cooling fans (forced air cooling), filters changeable from outside, heaters and thermostats,
breathers, and drains:

A Standard (drain for water, breather with cap for air) or universal (drain/breather for
water/air) design with labyrinth design, stainless steel, '2-inch size. As
manufactured by Appleton ECDB or approved equal.

2 Enclosure high and/or low temperature switches.

Accessories: Electrical or mechanical safety door interlocks preventing access to the
power cabinets (power panels only) with power on, LED light with door mounted or stand-
alone switch; DIN rail mounted, 120 VAC receptacle, folding shelf (450mm by 450mm)
mounted inside of the panel for a laptop computer, data pockets, fasteners, seals and
mounting hardware, touch-up spray paint.

Wiring Management Products: Panel wiring duct, PVC rigid vinyl, slotted type including
cover; door spiral flexible wraps; separators, retainers, inserts, corner and joining strips,
duct mounting clips, rivets, etc.

POWER DISTRIBUTION

Main Circuit Breaker: 100 percent rated, minimum 35 kA RMS at 600 VAC interrupting
capacity rating including electronic, adjustable trip unit to coordinate with upstream
protection devices protecting the entire system. Provide LSI protection for 200 A to 800 A
rated systems. As manufactured by Cutler-Hammer molded case circuit breaker or
approved equal. Flange-mounted and lockable handle on front of panel.

Fused Disconnects: Allowed only if specifically required for protection, or in lieu of the
breaker if mandatory for protection of solid-state equipment, or to obtain required short
circuit interrupting rating if such a breaker is not available. Provide fuses as required. 60
A and smaller fuses shall be housed in finger safe fuse holders. As manufactured by
Ferraz Shawmut Ultrasafe series or approved equal. Flange-mounted and lockable handle
on front of panel.
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2.6

2.7

Pressure/Mechanical Type Wire Lug Connectors: Copper current carrying parts, copper
alloy, sized to fit copper conductors as required for the system.

Power Blocks: As manufactured by Allen-Bradley, Bulletin 1492 or approved equal.

Provide suitably sized grounding bus, bare copper, equipped with necessary lugs for
accepting grounding conductors from motors and system components.

Twist-on wire connectors (e.g., T&B Marrettes) are not acceptable as wiring connectors.

LOW VOLTAGE CONTROLLERS

Provide electromechanical low voltage controllers (across-the-line or reduced voltage
starters) suitable for application.

Controllers shall have hardwired, standard control wiring for operation in manual mode
and provisions for operation in automatic mode.

Circuit Breakers for Motors: Thermal magnetic, motor protector type, with integral thermal
and instantaneous magnetic trip in each pole; required for each motor.

Circuit Breakers for Other Equipment: Thermal magnetic, with integral thermal and
instantaneous magnetic trip in each pole; required for each system component.

Magnetic Controllers: AC general purpose Class A magnetic controller for induction
motors rated in horsepower or heating loads in kW where indicated.

Motor Full Voltage (non-reversing, reversing, two-speed) Starters: Motor circuit protector
type circuit breaker with starter sized in horsepower and overload protective device. Power
sensitive or submersible equipment shall be protected with electronic overload including
phase loss, jam/stall, selectable trip class, and ground fault (submersible) protection.

A Starters to be NEMA rated. Minimum starter NEMA Size 1, rated for continuous
horsepower rating of motor.

Reduced Voltage Solid State Starters: Motor circuit protector type circuit breaker with solid
state soft starter with build bypass contactor and integrated electronic overload protection,
internal control wiring. The solid-state starter shall bring motor up to speed in current or
torque limiting mode (adjustable zero (0) to thirty (30) seconds) and, after that,
automatically switch to bypass contactor for normal operation. Front accessible
configuration switches, fault indication.

Capacitor Contactor Units: Circuit breaker to protect system with contactor sized for
connected capacitor. Control circuitry allowing for time delayed closure of the contactor
after remote request.

Manufacturers:

A Allen-Bradley.

2 Cutler-Hammer.
3 Square D.
4

Siemens.

VARIABLE SPEED CONTROLLERS

Provide solid-state variable speed controllers (variable frequency drives, VFD) for
applications with adjustable output control requirements.
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4

Protection: Circuit breaker or fused disconnect switch with “semiconductor” fast acting
fuses (Gould Shawmut Amp-trap or equal); output short circuit protection rated for 25 kA
at 600 VAC, sized as recommended by VFD manufacturer.

Variable Speed Controllers: Convert input power to adjustable frequency and voltage for
controlling the speed of three (3)-phase squirrel cage induction motor for variable or
constant torque application; pulse width modulated (PSM) inverter type with
microprocessor-based controls.

A Input: 600 VAC (plus or minus 10 percent), three (3)-phase; 60 Hz (plus or minus
3 percent); selectable carrier frequency (2, 4, 8 kHz min), rating based on 4 kHz;
displacement power factor: lagging, 0.95 to 1.0 across speed range, efficiency: 95
percent at full load; power Ride-Thru: 15 ms at full load, logic control Ride-Thru:
500 ms min.

A Input reactor (minimum 5 percent) or filter to minimize harmonic distortion.

2 Output: 0 to motor rated voltage VAC, three (3)-phase; frequency range: 0 to 300
Hz minimum: intermittent overload capability: 110 percent for forty (40) seconds,
150 percent for three (3) seconds, speed regulation: 0.1 percent; flying start
feature.

A dV/dT transient filter to prevent reflecting wave phenomenon.

3 Speed compensated motor overload and solid-state drive and motor protection
(undervoltage, phase loss, drive over temperature, ground fault).

4 Selectable motor control and stop modes (ramp, cast, etc.); independent,
adjustable acceleration/deceleration time zero (0) to nine hundred (900) seconds.

Control: Device for drive manual and auto operation; control circuit can be implemented
through the electronic operator interface or hardwired circuitry with ‘Speed Potentiometer’
in manual mode.

A Electronic operator interface with backlit digital display and membrane keypad,
non-volatile memory, for drive programming (menu driven setup, limit and control
setting), control (start/stop/speed), and monitoring (display of measured and
operating values, diagnostics and alarms, faults data). Preferably door mounted,
unless not required for packaged system operation.

2 Analog Signals:

A Reference signal: 4-20 mA isolated analog input, 0-750 Q minimum load
programmable to speed or frequency;

2 Feedback signal: 4-20 mA isolated analog output, 0-750 Q minimum load,
programmable to represent speed and, where indicated, motor current.

3 Remote Speed Regulation Accuracy: 0.5 percent.

3 Digital 1/0 Signals: Running, In-Auto and Fault dry output contacts,
start/stop/enable inputs.

4 Control wiring to meet system requirements; 120 VAC/24 VDC control circuitry;
automatic reset after power failure.

Environmental: Cooling fans and louvers with filters.
Enclosure: Free Standing NEMA 12

Manufacturers (alphabetical order):

A ABB
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2 Allen-Bradley: PowerFlex
3 Schneider Electric: Altivar
2.8 MOTORS

Suitable for application (driving pumps, fans, mixers, blowers, compressors, gears,
conveyors, or other loads) and connected across-the-line or controlled through variable
speed controller. Capacity sufficient to operate the driven load without overloading.

Build in accordance with:

A CSA C22.2 No. 100, Motors and Generators, No. 145, Motors and Generators for
use in hazardous locations.

2 EEMAC M1-7, Motors and Generators.

3 NEMA Standard MG1.

4 The specific application requirements for the system.
Induction Motors:

A Squirrel cage induction type, with a service factor of 1.15 at 40 degrees C ambient,
Class F insulation, Design B torque characteristics, premium efficiency.

2 Larger than 2 hp shall be rated for 575 VAC, three (3)-phase, 60 Hz service unless
otherwise specified.

3 TEFC enclosure, suitable for moist and corrosive environment, adequately sized,
gasketed, NEMA Type 4/4X terminal boxes complete with threaded hub for conduit
entry and ground connection. Explosion-proof TEXP enclosure rated for
hazardous locations.

4 Sealed ball bearing type on motors less than 50 hp. Heavy-duty, grease lubricated,
ball or roller type, designed and selected to meet the specific application
requirements on larger motors. Basic rating life (ABMA L10) of 100,000 hours.

Inverter Duty Motors: Specifically designed to meet NEMA MG1, Part 31 requirements.
The “oversized”, “heavy duty” or similarly labelled motors are not considered equal and
are not acceptable. The motor shall be matched to the equipment with not less then 10:1

speed range.

Accessories, based on application:

A Winding over-temperature protection (mandatory over 50 hp).

2 Anti-condensation heaters.

3 Moisture / leak and high temperature detection for all submersible motors.
4 Suitable protection relays where required for application and warranty coverage.
Manufacturers:

A Baldor.

2 General Electric.

3 TECO-Westinghouse.

4 WEG

5 SEW Euro Drive

.6 Siemens
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7 ABB
29 STANDARD CONTROL DEVICES

Control Transformers:

A Single (1)-phase, dry type, copper wound, primary and secondary fusing; voltage,
ratio, and power rating as indicated; minimum size 100 VA.

2 Manufacturer: Allen-Bradley Bulletin 1497 or approved equal.
Supplementary Protectors (Miniature Circuit Breakers):

A DIN rail mounted, thermal magnetic type, “finger safe” design, voltage rating 250
VAC, 10 kA short circuit rating, 0.2 to 16 A amperage rating, size, number of poles
as required.

2 Manufacturer: Allen-Bradley, 1492-CB2 or approved equal.
Control Circuit Fuses:

A DIN rail mounted, “finger safe” design fuse holders; voltage ratings: 300 VAC, 100
kA short circuit rating, 0.5 to 30 A amperage rating, size, number of poles as
required.

2 Manufacturer: Allen-Bradley, 1492-CB2 or approved equal.
24 VDC Power Supply:

A DIN rail mounted, switched (solid-state regulated) power supplies with the
electronic protection, sized to provide at least 25 percent extra power capacity.
Provide dedicated power supply for loop powered analog instrumentation.

2 Manufacturer: Allen-Bradley, Bulletin 1606 or approved equal.
Control Relays:

A DIN rail mounted, type (general, interposing, and isolation), nhumber of poles,
contact ratings and coil voltage as required; silver alloy SPDT contacts, electrically
held, coil rated for continuous duty; minimum contacts ratings of 5 A at 120 VAC,
3 A at 24 VDC.

Timers:

A DIN rail mounted, timing function and time adjustment to suit application, Form C
contacts, coil rated for continuous duty, solid-state device, dial type.

2 Manufacturer: Allen-Bradley Bulletin 700-HR or approved equal.

Terminal Blocks: DIN rail mounted, finger safe, modular, single stack, screw type, 6 mm
(1/4 inch), rated 300 VAC with the current rating equal to the maximum current rating of
the conductors but not less than 10 A, including mounting rails or channels for connection
to field device wiring. Refer to Part 3 for application details. Note: terminal strips (euro
style, barrier terminals, double row, etc.), spring-clamp and fast connection (cut through
insulation) terminal block types are not accepted.

A Feed through type.
Isolating (switch) type.
Fusible type (1 inch by 1 V4 inch fuse).

Grounding terminal blocks

o r w N

Special: Thermocouple, RTD, surge suppressor, plug-in, etc.
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.6 Hardware: DIN rails, barriers, end anchors, stand-offs, markings, and accessories.
7 Shorting bars to be used for jumping. (Wire jumpers are not acceptable).

2.10

2.1

Wire Management Products: PVC ducts, separators, retainers, inserts, and accessories.
Accessories: Fasteners, seals, and mounting hardware.
Manufacturers:

Allen Bradley.

Cooper Bussman.

Carlo Gavazzi.

Cutler-Hammer.

Entrelec.

Omron.

Phoenix Contact.

Panduit.

9 Potter & Brumfield.

.10 Siemens.

© N o o r w N

A1 Square D.
12 Ssac.
13 Wieland.

14 Weidmuller.

SAFETY CONTROL DEVICES
Safety control devices in accordance with manufacturer’s best practices.
Emergency stop buttons, pull ropes, light curtains, access door limit switches, etc.

Provide process limits controllers, instrumentation, or devices (high/low/out of
range/limit/etc., temperature, pressure, flow, torque, vibration, analytical parameter, etc.)
to be integrated into system to protect personnel and equipment.

SPECIAL COMPONENTS

Current Loop Isolator: Device shall take on 4-20 mA analog process input signal and
deliver one completely isolated 4-20 mA analog signal output; accuracy-0.1 percent,
linearity-0.1 percent of span; 750 Q minimum. Load, DIN rail mounted, 24 VDC power
supply, 10 to 40 degrees C ambient temperature; as manufactured by Entrelec, GUW2,
or equal.

Analog Signal Splitter: Device shall take on 4-20 mA analog process input signal and
deliver two completely isolated 4-20 mA analog signal outputs; accuracy-0.1 percent,
linearity-0.1 percent of span; input 100 Q, output 0-750 Q minimum. Load, DIN rail
mounted, 24 VDC power supply, minus 10 to 40 degrees C ambient temperature; as
manufactured by Moore Industries, Model ECT-DIN, or equal.

Intrinsically Safe Barrier: Single or multi-channel isolating interface unit, DIN rail mounted
installed in the safe area to isolate signals located in the hazardous area rated Class |,
Division 1, Group D. Output(s): single or multi-channel, SPST or SPDT type, relay output
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212

213

contacts rated minimum 1 A at 120 VAC/24 VDC; as manufactured by MTL, P+F, and
Stahl.

ELECTRONIC CONTROL DEVICES

Loop Controller: Microprocessor based PID loop type controller with display of process
(PV) and setpoint (SP) values, keypad, auto and manual selection, limit and control
settings, universal analog input (4-20 mA, T/C, RTD), universal output (proportional 4-20
mA, relay), signal replication, limit alarm relays, non-volatile memory, range and span
adjustment; NEMA Type 4/4X door mounted, 120 VAC/24 VDC power supply; as
manufactured by Fuji, Honeywell, Omron, and Yokogawa.

STANDARD OPERATOR INTERFACE DEVICES

Function suitable for application, rated for location and area classification. Operators and
indicator lights colour coding according to IEC 60204-1.

Pilot Lights:

A Heavy duty, oil-tight type with back mounted screw terminals; NEMA Type 4/4X
(or NEMA Type 7/9 for hazardous locations) style, round 30.5 mm full face, single
lamp, 24 VDC or 120 VAC transformer type, push to test function with LED type
bulb.

2 Manufacturer: Allen-Bradley, Bulletin 800T/800H or approved equal.
Pushbuttons and Control Switches.

A Heavy-duty, oil-tight type with multi-element stackable contact blocks with side
wired screw terminals; two, three, or four position maintained or momentary rotary
operators; contact arrangements and configurations; NEMA Type 4/4X (or NEMA
Type 7 or 9 for hazardous locations) style, 30.5 mm full-face.

2 Manufacturer: Allen-Bradley, Bulletin 800T/800H or approved equal.

Accessories: Operation/status/function identification escutcheon plates for every operator;
protective boots.

Operator Control Stations: Rated for location intended, indoor or outdoor installations as
required, heavy duty, oil tight, surface mounted, number of holes (for round, 30.5 mm
operator interface devices) as required.

A Interior:
A Dry Locations: NEMA Type 12, metal enclosure.
2 Wet Locations: NEMA Type 4X, stainless steel, metal enclosure.

Exterior Locations: NEMA Type 4X, metal enclosure.

Corrosive Locations: Non-metallic, NEMA Type 4X composite type (fibreglass,
ABS or polycarbonate) when specifically identified and required.

4 Hazardous Locations: NEMA Type 7 or 9 to match area classification.
Manufactured by (in alphabetical order):

A Allen Bradley.

2 Cutler-Hammer.
3 Siemens
4

Schneider Electric.
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214

215

2.16

217

ELECTRONIC OPERATOR DEVICES

Digital Indicators: 120 VAC or 24 VDC power, accept analog (thermocouple, RTD,
counter, frequency, special) input signal, provide minimum 3.5 digit display scalable via
front-mounted pushbuttons to indicate process variable in engineering units. Accuracy to
be 0.1 percent of scale digit; 0 to 500 Q minimum load, door flush mounted, 0 to 40
degrees C ambient temperature, including description of indicated parameter, tag range
and units. As manufactured by Omron, Precision Digital, and Metermaster.

AUDIO-VISUAL SIGNALING DEVICES

Alarm Horns: Surface mounted:
A Sound Rating: 100 dB at 3 m, power and control voltage as required.
2 Manufacturing: Federal Signal, Model 350.

Alarm Strobe Lights: Surface mounted, flashing (strobe), colour, power, and control
voltage as required. As manufactured by Federal Signal, Model 371ST.

Accessories: Manufacturing mounting hardware.

UNINTERRUPTIBLE POWER SUPPLY

Uninterruptible Power Supply: Single or modular type, transfer unit (UPS), main battery
and additional batteries, true, double conversion, online design, input 120 VAC plus or
minus 20 percent, output 120 VAC, automatic voltage regulation and battery
management, lightning and surge protection, overload indicator, replace battery indicator,
user replaceable, hot swap sealed batteries, as manufactured by Powerware, APC or
approved alternative.

UPS Bypass Contactor: 4 power poles —2 N.O., 2 N.C., with screw terminals, and 1 N.C.
aux. contact for alarm to PLC.

A Standard of acceptance: Allen Bradley Bulletin 100-C, or approved equivalent.

PANEL WIRING

All wiring shall have copper conductors with thermosetting type insulation. 600 V insulation
for all circuits up to 120 VAC; RW90 or RWU90, 1,000 V insulation for 600 V circuits.

Panel Power Wiring: Stranded copper conductors, minimum No. 12 AWG, with chemically
cross-linked thermosetting polyethylene (XLPE) insulation, type RW9O0.

Panel Control Wiring:

A Discrete (1/0O) Signals and Control Circuitry: Minimum nineteen (19) stranded
copper conductors, minimum No. 16 AWG, type REW, CL1251, or approved
equivalent.

2 Analog 4-20 mA (I/O) Signals and Circuit: Individually jacketed shielded twisted
pair conductors, No. 18 AWG, PVC insulated, PVC jacketed. Mylar foil shielded
instrument cable, including tinned copper drain wire. Maximum unshielded cable
exposure shall be 50 mm, to permit connection to device terminals and neat
terminations of the drain wire. Analog signal cable to be Belden 9318 shielded two
(2)-conductor cable or approved equal.

3 Special signals (thermocouple, RTD, etc.) to suit application.
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4 Pre-manufactured 1/O ready cables (factory wired I1/O module terminal block wired
with multi-conductor cable assembly with free connections for connection to
standard terminal blocks).

4 Wire Management Products: PVC ducts (slotted type), separators, retainers, inserts, and
accessories.

5 Colour Coding:

A Black: Line or load conductors, 150 VAC and above.

2 Red: AC control circuits, 150 V and below (internally sourced).
3 Blue: DC control circuits, 150 V and below.
4

Orange: Control circuits or wiring which may remain energized when the main
disconnecting means is in off position.

White: Neutral.

Green (with or without yellow stripe): Grounding conductors.

2.18 SKID WIRING
A Power Wiring: Stranded copper conductors, minimum No. 12 AWG.

A Insulator Conductors: Stranded soft copper conductors, size as indicated of
chemically cross-linked thermosetting polyethylene (XLPE) insulation. RW90, 600
V insulation for all circuits up to 120 VAC; RW90 or RWU90, 1,000 V insulation for
600 V circuits.

2 Stranded Bare Copper: Class B stranded soft copper conductor, size as indicated
or in accordance with CSA C22.1.

Control Wiring: Match panel wiring.
Raceways:
A Raceways shall match EEMAC Type 4X ratings to allow for equipment washing.

2 Rigid metal or aluminum conduit as required for the corrosive environment and
classified locations, to protect from mechanical damage.

3 Liquid tight flexible metal conduit less than 0.9 m (3 feet) for connection to motors
and vibrating equipment, electric and solenoid valves, electrical control devices,
sensors, and instruments.

219 IDENTIFICATION

A Cable, Wire Markers: Wire identification on both ends, white background with black
lettering, sleeve type heat-shrinkable plastic tags (or similar to provide firm fit on the
conductor insulation), machine printed.

2 Terminal Blocks: Each terminal to be clearly marked with factory pre-marked number
and/or letter tag identifiers.

3 Internal Components: Each internal panel-mounted device shall be fitted with a permanent
nameplate (lamacoid or equal) at the device, with the device identification imprinted.
Fuses and breakers shall have the size indicated on the nameplate.

Panel Identification: Lamacoid nameplates in accordance with System Identification.

Arc Flash Warning Labels, all control panel, enclosure, junction box, etc. in accordance
with ANSI Z535.4.
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2.20

2.21

A Colour coded labels, orange “Warning” or red “Danger” heading with descriptive
text: “Arc Flash and Electrical Shock Hazard Present. Appropriate Electrical PPE
required”, hazard category, Arc flash hazard boundary limits, incident energy level
at <distance> m in cal/cm? units, shock hazard exposure (limited, restricted,
prohibited approach boundaries), PPE equipment — list fire resistant clothing,
hoods, boots and gloves class, indicate energy levels.

2 For systems that do no require arc flash assessment, attach labels stating
(example): “Less than 50 volts. No Arc Flash Hazard. No Shock Hazard Boundary.
No Electrical PPE Required.”

PROGRAMMABALE CONTROL DEVICES AND ELECTRONIC OPERATOR
INTERFACE

Refer to Section 25 05 03 for information on Programmable Logic Controllers (PLC),
Electronic Operator Interfaces (HMI), network and communication components and
wiring, computers and related accessories, software, and programming.

FACTORY ACCEPTANCE TEST (FAT)

Perform FAT prior to shipment of assemblies. CONTRACT ADMINISTRATOR reserves
right to attend FAT. If FAT testing is specifically listed under equipment specification,
inform CONTRACT ADMINISTRATOR in writing three (3) weeks prior to performing
factory tests.

Provide test equipment (digital meter(s), signal reader/generator and temporary wiring,
etc.). Provide laptop and programming software to verify readings and force PLC outputs
for programmable control systems. Provide basic testing program if required to check
signals.

Test:

A Confirm that control panel, operator interface devices, 1/0, and all other panel
components are required quality and category, verify signal types, voltage,
quantities, labelling, and wiring as identified on control schematics.

2 Perform continuity checks on all wiring. Confirm logical operation of control devices
(relays, I/O check, etc.), individually and in functional groups.

3 Simulating field wiring: Discrete signals shall be verified with input switch
simulation and output test load connections at the terminal blocks. Analog signals
(including RTD, thermocouple, and special) shall be verified for range and polarity
using adjustable signal simulator generator/reader connected to the terminal
blocks.

4 Verify configuration, settings, and setups. Ensure that controller, control

components are working properly.

Rectify deficiencies, conduct troubleshooting, and otherwise take corrective action of the
installed systems. The tests will be repeated if significant deficiencies are discovered
during tests.

Verification of the system shall be deemed complete, when all features, functions, and
information required for complete control system have been checked, corrected, and
documented, including all Drawings

Document all testing and calibration on record sheets recording the results and dates of
all tests required and performed. All test results and calibration data sheets shall be
compiled as a Factory Test Report. Copies shall be retained for reference during field
commissioning.
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PART 3 EXECUTION
3.1 APPLICATION

Drawing Standards:

A

10

11

12

A3

14

Prepare electrical and control drawings in AutoCAD or similar program that can
export files into AutoCAD (DWG or DXF) file format. Provide drawings in editable
file format and in graphic form to the client’s standard, when specified. Otherwise
provide Adobe Reader files (PDF type with commenting allowed).

Control drawings shall utilize North American graphic symbols (EEMAC E14-3,
NEMA ICS 1) and follow standard left to right logic. Control drawings utilizing
International symbols (IEC 617) and top to bottom logic may be allowed only upon
CONTRACT ADMINISTRATOR approval.

Drawings shall be done in 11 by 17-inch format.
Line reference numbers in sequential order shall be used on all Drawings.

Wire numbers shall follow in general line numbers. The I/O wiring from PLC card
to the control panel terminal block shall follow standard controller addressing. The
wiring from control panel terminal blocks to the connected device shall follow
process tag number.

Where colour coded or multi-conductor cable/wires are used, the colour code shall
be listed and used as supplement to the identification.

Electrical and control components presented on the Shop Drawings shall be
tagged, identified, and referenced by function as listed under the BOM.

Drawings shall include pertinent data like voltage, current, and power data.
Indicate on the Drawings hardware configuration, operational ranges, and setup
details.

PLC I/O Drawings: Maximum of two (2) I/O cards per page. Empty rack slots and/or
future available spaces shall be incorporated into drawing set and numbering
system. Provide blank drawing listing spare slot complete with rack and slot
number.

Control Relay Type Logic Drawings: Indicate hardware configuration, control,
sequencing, status, and alarm logic.

Terminal numbers or pin numbers shall be shown on the Shop Drawings and
clearly identified for each subassembly or component. Where the internal wiring
diagrams of subassemblies are furnished on separate sheets, they shall be clearly
identified and referenced.

Process limit contacts shall be shown turned off with their function and control
settings indicated on the Drawings.

Control panel layout(s) shall provide panel assembly details including interior and
panel face component placement, wireways, terminal blocks including dimensions.
The Shop Drawings shall include complete and detailed BOM including
manufacturer’'s name, full model and catalog number. Include layouts of all
control/marshalling panels and junction boxes with terminal blocks.

Control schematics, panel and field wiring diagrams shall identify all control system
components and devices. The Shop Drawings shall include complete hardwired

EVB Engineering

Project No. 22039
PW-2025-03



Township of North Glengarry 26 05 01
Alexandria Sewage Works Expansion = ELECTRICAL REQUIRMENTS FOR PACKAGED SYSTEMS
Equipment Preselection Page 17

15

schematics, elementary, and field wiring diagrams for all control panels and related
elements, loop diagrams for all system loops, inter-connection devices and inter-
panel wiring connections, wiring diagrams, communication, and network
schematics.

A cross referencing system shall be used in conjunction with devices, so the
associated devices/contacts may be readily located on the diagrams.

Packaged System Control Narrative: Control Narrative shall provide details related to the
packaged system operations. Written description shall include instrumentation and control
system including list of functions monitored, controlled, and alarmed.

Electrical and Control System Design:

A

Packaged System Vendor shall provide supervision, labour for the design, detailed
execution, procurement, fabrication, delivery and installation of equipment and
material required for a complete packaged system.

Provide materials and perform work in accordance with the latest named published
editions of codes and standards.

Power to all components of the packaged system including associated devices
(i.e., instrumentation) to be provided through the Control/Power Panel.

If control components and power electrical components (starters, contactors,
variable frequency drives, etc.) share the same panel, the power circuitry and
components must be isolated and separated from control devices (PLC, control
relays, etc.) and circuits using metal barriers, dividers, etc. and occupy separate
section (space) of the panel including separate, independently operated access
door (in the case of two or three door floor standing enclosure). Provide electrical
or mechanical safety door interlocks preventing access to the power cabinets
(power panels only) with power on.

Power (600 VAC including 208 VAC, 120 VAC if used for motor power) wiring must
be grouped on separate power blocks, physically isolated, and run separately from
any control wiring.

Devices and components over 750 VAC must have dedicated compartment with
separate access door.

Packaged control system shall be provided with emergency shutdown and safety
system in accordance with manufacturer's experience and CSA Z432. Safety
devices must be provided whenever there is a potential for operator to come into
contact with operating machinery. Incorporate safety devices (E-stop buttons,
safety pull ropes, light curtains, access door limit switches, etc.) and process limits
controllers (high/low/out of range/limit/etc. temperature, pressure, flow, torque,
vibration, analytical parameter, etc.) into the control system. All devices shall be
independently wired to the control system, so precise alarms can be initiated.

Control System:

A Process limits controllers (high/low/limit/etc. temperature, pressure, flow,
torque, vibration, analytical parameter, etc.) shall be provided to protect
equipment and maintain process conditions in accordance with
manufacturer’s “know-how” for state-of-the-art system.

2 Incorporate and implement control system safety features in accordance
with CSA Z432. When E-STOP pushbutton or other emergency/safety
device is activated, or equipment critical alarm signal is present, the
control system shall shutdown system instantaneously with exception of
safety systems (i.e., cooling, dynamic braking vs. coast to stop) when
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applicable. The hardwired circuitry shall prevent from delivering any
electric power to the equipment. The unit shall not restart automatically
after alarm condition is cleared, until manually reset by the operator.

3 When process limit signals (high/low/out of range/limit/etc. temperature,
pressure, flow, torque, vibration, analytical parameter, etc.) are present,
program logic shall shutdown system in sequence. The unit shall not
restart automatically after alarm condition is cleared, until manually reset
by the operator.

9 Thermal Management: Provide environmental protections. Provide thermal
management if temperature inside the enclosure during normal operation will
exceed 40 degrees C (at 25 degrees C ambient). Install louvers and vents with
filters changeable from outside in enclosures with electronic operator interfaces,
transformers, or power supplies over 350 W, and where convection cooling is
sufficient. Provide forced air-cooled fans with filters changeable from outside in
enclosures with drive(s), transformer over 750 W, power equipment, etc. sized
appropriately to maintain no more than 40 degrees C inside enclosure (at 25
degrees C ambient). Install and wire panel high temperature alarm and over
temperature shutdown protection. Install panel heaters and thermostats in all
outdoor enclosures, and wet locations where required to maintain moisture control.
Assume minus 40 degrees C ambient for outdoor locations Install drains and
breathers in all outdoor enclosures (other than Type 4X).

10 Enclosures to be provided with data pocket. Free standing enclosures to be
provided with large data pocket and LED light with door mounted or stand-alone
switch.

A1 Enclosures with programmable control systems to be equipped with:

A Programming receptacle — on exterior of door (120 VAC, individually fused
at not more than 5 A).

LED light (control panel section only).

Folding shelf (450 mm by 450 mm) mounted inside of panel for a laptop

computer.
4 Network receptacle — on exterior of door.
5 Data pocket.
A2 Uninterruptible Power Supply (UPS):

A Provide power UPS for systems when required for personnel, critical
process, or equipment safety. Size UPS system to perform one safe
shutdown.

2 Provide UPS for systems with programmable controllers (one pre control

panel). Size UPS to provide power to programmable logic controller,
electronic operator interface, and Ethernet switch for twenty (20) minutes.
Report power fail alarm.

A3 Provide signal splitters for recorders and analog loops where, there are more than
two (2) devices in the loop.

4 Component Installation:

A Install components, control devices, etc. in accordance with manufacturer’s
instructions. Mount equipment to ensure adequate clearance between door
mounted and back panel mounted components with the panel door closed.
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2

5 Wiring:

Detailed panel layouts are to be provided with dimensions indicated. Final device
placement is the responsibility of CONTRACTOR and should be based on the
guidelines provided by the equipment manufacturer.

Arrange low voltage controllers, drives, control devices, and components to
provide proper ventilation and cooling throughout the entire enclosure. The
variable frequency drives shall be mounted not less than 150 mm from any other
device for proper heat dissipation.

Arrange internally mounted equipment for ease of access and removal when
necessary.

Fastening controller assemblies to the panel back panels shall be by means of
appropriately sized drilled and tapped screw holes. Machine screws only with lock
washers are to be used; self-tapping hardware is not acceptable.

Provide panel with a minimum of 15 percent blank spare panel space for future
modifications.

Components and terminal block rails shall be located square to the back panel.
Door mounted instruments shall align horizontally and vertically on edges or
centerlines as indicated. Arrange operator interface devices into logical groups.

All wiring shall be installed continuous from terminal to terminal. No splices will be
allowed.

All wires terminated to terminal blocks shall have crimped ferrule lugs.

Neatly form, tie wrap, and frequently supported wiring. Wire looms shall be secure
and wire forming shall provide enough length to ensure that there will be no
mechanical tension on wire terminations.

Flexible wiring harnesses with approved terminating connectors at both sides shall
be provided for any hinged panel or door-mounted equipment and each shall have
20 percent spare capacity.

Wires installed at terminal blocks shall be at right angles to the terminal, shall have
a neat loop, and have adequate spare length to reach up to four terminal blocks
either side of the termination point.

Provide wire ducting sized for no more than 50 percent fill. Provide separate
ducting for interior cabinet interconnection wiring and exterior field cable routing.
Allow separate ducts and avoid routing of analog signals and discrete signals, and
VAC wiring.

Mechanical checks shall be made to determine if there are any broke parts, wires,
mechanical binding, loose screws, and proper soldered connections. Mechanical
tolerances shall be checked on all units including contact grip and wires.

Installation and wiring methods of electrical and control equipment shall be
approved for the area classification in which that equipment is installed.

Do no install electrical power, control wiring, instrumentation, or data cables in the
same raceway, unless otherwise shown or specified. Use dedication raceway for
each of the above listed circuits. All control wiring into and out of control panels
having more than three devices, must go through rail mounted terminal strips.

.6 Bonding and Grounding:

A

Provide suitable grounding and bonding provisions for each panel and equipment.
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a7

3.2

3.3

2

Install grounding bus. Firmly bond panel mounted devices on or within the panels
to ground. Provide supplementary bonding conductors for back panels and doors.
Attach a separate bonding conductor to all devices that are not firmly fastened to
the panels with screws for such devices as case mounted instruments, meters,
etc.

Install complete permanent, continuous grounding and bonding system. Provide
all equipment grounding as required regardless of whether it has been shown on
the Drawings or called for in this Section. Install grounding connections to typical
equipment including in, but not necessarily limited to the following list: service
equipment, transformers, duct systems, frames of motors, starters, control panels,
distribution panels, steel supports, tanks, frames, etc. Bond together individual
steel members and frame structures, each metallic raceway or open wireway, pipe,
duct, and other metal object.

Terminal Blocks:

A

4
5

Easily accessible for attachment of field connections; each field-connecting
conductor shall be served by one (1) terminal. Clearly marked with factory pre-
marked number and/or letter tag identifiers; match conductor identification number
where possible.

Divide control signals into groups. Do not mix DC and AC terminals; provide
barriers. Provide terminals for each 1/O group (Digital Inputs (DI), Digital Outputs
(DO), Analog Inputs (Al) and Analog Outputs (AO), special).

Provide a minimum of 10 percent spare terminals for each type of terminal
assembly in each panel. In addition to spare terminals, wire each spare (unused)
programmable controller /O point (discrete, analog, and special) to terminal
blocks. For wiring not directly related to an 1/O group, spare terminals shall be
installed at the end of the terminal assembly (e.g., 24 VDC terminal rail, 120 VAC
terminal rail grounding rail etc.)

Wire analog signals (Al and AO) through fusible and isolation type terminal blocks.

Terminate spare conductors on terminals.

Identification:

A

All items shall be clearly identified with an engraved lamacoid nameplate securely
fastened in place.

Place identification at each end on all wires as shown on the Drawings.

All panel-mounted equipment shall be fitted with a permanent lamacoid nameplate
on, or above the device, with the device identification imprinted. Fuses and
breakers shall have the size indicated on the nameplate.

INTERFACE WITH OTHER WORK

Packaged system power/control panel may interface (control, monitor, etc.) other system
orinstallations. Refer to equipment Specification Section for interface details. Incorporated
listed features.

Perform field adjustments of main over current device in accordance with protective device
coordination study (by others).

MANUFACTURER’S FIELD SERVICES

Provide trained qualified technical personnel to perform the service herein specified.
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2 Make any necessary changes and adjustments to the equipment.

3.4 SITE ACCEPTANCE TEST

A Perform SAT in the presence of CONTRACT ADMINISTRATOR.

2 Provide tests equipment (digital meter(s), signal reader/generator, etc.). Provide laptop
and programming software to verify operation for programmable control systems.

3 Check prior to energization:

A Perform field adjustments of all protective devices to place the control/power panel
in the final operating condition.

2 Verify the safety and readiness of the cables, phasing, and connections prior to
energization.

4 General Contractor (installer) shall energize packaged system feeder in presence of
CONTRACTOR. CONTRACTOR shall energize panel and all electrical, instrumentation,
and components, unless specifically permitted in writing for CONTRACTOR to power up
packaged control system.

5 Installation Acceptance: Verify and inspect if installation performed by others is
satisfactory:

A Confirm that field located components are installed, verify signal types, voltage,
quantities, labeling and wiring as identified on control schematics.

2 Perform continuity checks on field wiring. Confirm logical operation of control
devices (relays, I/O check, etc.), individually and in functional groups.

3 Perform continuity checks on field wiring.

4 Confirm logical operation of field devices, individually and in functional groups.

.6 Pre-Startup Tests:

A Include operation of all instruments by actuation of their controlling variable and

monitoring of received signals. If the process media are not physically available or
not available at required level (e.g., high pressure or temperature) provide testing
means and media to simulate process conditions. Remove and reinstall sensors
when required for testing.

2 System sub-circuits and process subassemblies shall be group tested to verify
control logic operation, alarm registration, sequence, and timing operations. Logic
circuit operational interlocks (auto start/stop signals), protective and alarm
interlock operation shall be verified. Alarm registration, latching and rest operation
shall be verified for all system alarms.

3 Operation of all field instruments and devices by actuation of their controlling
variable where possible and monitoring of received signals at the control panels.
Similarly, panel outputs to field drives and devices shall be verified by operation of
manual mode controls at the control panels. Any equipment, which cannot be
safely energized by testing of discrete panel outputs, shall be temporarily
disconnected, and potential or continuity checks of the output circuits made while
energized.

4 Analog circuits shall be verified for polarity, zero, span and linearity, by operation
of the field instruments and panel circuit outputs. Where simulation by varying a
measured variable through its calibrated range is not practical, a test signal shall
be injected (or simulated) at the field transmitter and the circuit monitored and
checked at the local and/or area control panel.
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10

5

9

Analog output control signals shall be generated to test and verify proper device
proportional response. Where such testing is done the actuated device shall,
where possible, be isolated from the process by closing related isolating valves.

Verify configuration, settings, and setups. Ensure that controller, control
components are working properly. Adjust system settings to suite operational
conditions.

Operator devices, pushbuttons, selector switches, indicating lights and display
devices must be tested and functioning according to the intended operational
philosophy.

Packaged control system interface with other systems and installations. Include
integration with SCADA other system vendors and their respective systems.

Networks and communication systems.

Startup:

A

2

Operate packaged system as a complete entity. Perform control system
operational tests using process media. Startup operations shall be continuous until
it is satisfactorily demonstrated that the packaged system is suitable for continuous
on-line service.

Demonstrate operation and performance of packaged system.

Rectify deficiencies, conduct troubleshooting, and otherwise take corrective action of the
installed systems. The tests will be repeated if significant deficiencies are discovered
during tests.

Verification of the system shall be deemed complete, when all features, functions and
information required for complete control system have been checked, corrected, and
documented including all Drawings.

Document all testing and calibration on record sheets recording the results and dates of
all tests required and performed. All test results and calibration data sheets shall be
compiled as a Site Test Report. Copies shall be retained for the record.

END OF SECTION
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PART 1 GENERAL
1.1 GENERAL

1.2

This specification covers the general features of design, materials, manufacture,
arrangement, shipment and commissioning of tertiary disk filters, complete with
electric drive motors, associated appurtenances, accessories and control panels.
The work includes the design, supply, delivery/supervision of installation, on-site
testing, commissioning and training for the specified equipment. The units will be
installed at the Alexandria Lagoons.

It is the intent of these Specifications to specify a complete and operating system
that will perform its intended function(s). All devices, fittings, material, equipment
and other appurtenances required to perform this function shall be considered as
part of the Specifications, even if not explicitly identified, and is to be supplied with
the equipment and included in the quotation. Additional features may be offered
and will be considered as “value added offerings” during the evaluation.

All drives, motors, instrumentation etc. supplied shall be designed for unclassified
environments.

Equipment provided under this section shall be fabricated, assembled, and placed
in proper operating condition in full conformity with the drawings, specifications,
engineering data, instructions, and recommendations of the Manufacturer unless
exceptions are noted by the Engineer.

Disk Filters shall be supplied in coated carbon or stainless-steel tanks supplied by
the manufacturer.

Each disk filter shall include all components for a fully functioning system including
support structures, media, seals, wheels, trunnions, bearings, influent distribution
plates (as required), backwashing and filtrate collection system, tank covers (as
applicable), local control panels, etc. In all cases, backwashing shall be provided
through a consolidated backwash system with pumps sized and provided by the
disk filter vendor. The following equipment will be provided by others:

Influent/effluent piping/valving

2 Piping and valves from the consolidated backwash pumping facility to a
common single connection point at each disk filter backwash control valve.
All backwash systems, piping and valves internal or external from the filter
to the common point of coupling will be provided by the vendor.

3 Interconnecting piping between parallel units’ backwash water collection,
drainage, etc.

4 Interconnecting wiring and conduits from the vendor supplied control
panels and the field installed equipment.

PERFORMANCE REQUIREMENTS

Each Tertiary Filter shall be capable of optimum performance for the following
process conditions:
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A Number of Units: Two (2) units,

firm capacity operation
2 Operation Configuration One (1) Duty / One (1)
Standby
3 Design Flow
A Average Daily Flow 6,500 m3/d
2 Peak Instantaneous Flow 13,000m3/d

1.3

1.4

4 Filter Influent

A Total Suspended Solids 25 mg/L
2 Total Phosphorus 1 mg/L

5 Filter Effluent

A Total Suspended Solids 10 mg/L
2 Total Phosphorus 0.15 mg/L

Tertiary treatment controls are to integrate with control ancillary equipment
required for the treatment operation, including but not limited to the flocculation
tank mixer (as required), coagulant system (if required) polymer system (if
required), washing system, filtrate discharge and backwash pumping. This
integration shall be accomplished through data communications on standard
Ethernet between the filter PLC and the main plant PLC/SCADA system.

The Supplier shall be responsible to ensure and guarantee that all the specified
equipment will be:

A Designed, fabricated, and assembled to provide reliable and efficient
operation.

2 CSA Approved (where applicable) and comply with any Codes and
Standards referred to in this Specification.

3 Of new material which is of current manufacture and proven in the field for
the duty required.

4 Correctly described on the Form of Quotation.

APPROVED MANUFACTURERS

The equipment shall be the product of a company regularly engaged in the design,
manufacture and supply of this type of equipment and whose equipment is of a
design which has been in satisfactory service under similar conditions for not less
than five (5) years.

ALTERNATIVES

If a bidder wishes to offer an alternative proposal, in addition to the proposal
complying with this specification, each such alternative must be clearly set out
and the related adjustment shall be stated for each alternative.
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1.5 DOCUMENTS
A Read this Specification in conjunction with the following documents:

A

Related Specifications

A 25 05 03 Programmable Controls for Packaged Systems
2 26 05 01 Electrical requirements for Packaged Systems

2 RFP Documentations

3 Submission Forms

A4 Form of Proposal

5 All information requested on that form shall be submitted in addition to the
bidder’'s supporting information for the quotation to receive full
consideration.

.6 General Terms and Conditions for Preselected Equipment, shall be the
governing terms and conditions accepted in the Form of Proposal by the
Supplier.

2 This specification together with the above-mentioned documents and any further

documents issued therewith by the Engineer comprise the quotation documents.

1.6

STANDARDS

A All equipment and materials in accordance with the latest issue of all appropriate
Standards and Codes, including, but not limited to the following:

A

® N o o~ W N

1
A2
A3
14
15
16

AFBMA - Load Ratings and Fatigue Life for Ball Bearings
AGMA — American Gear Manufacturer’s Association
ANSI — American National Standards Institute

ASME - American Society of Mechanical Engineers
ASTM — American Society for Testing and Materials
CEC - Canadian Electrical Code

CEMA - Canadian Electrical Manufacturers Association
CSA - Canadian Standards Association

CWB - Canadian Welding Bureau

IEC — International Electrotechnical Commission

NEC - National Electrical Code

NEMA — National Electrical Manufacturer’s Association
NFPA — National Fire Protection Association

NFPA — National Fluid Power Association

OSHA — Occupational Safety and Health Administration
SSPC - Steel Structures Painting Council
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.17 UL (cUL) — Underwriter’s Laboratories Inc.

1.7 SUBMITTALS

A Installation Shop Drawings stamped by a Professional Engineer licensed to
practice in the Province of Ontario.

2 Installation Shop Drawings shall be provided in digital platforms that can be
imported into Revit or Solidworks for use during the detailed design.

3 Complete assembly and installation drawings, together with wiring diagrams,
detailed specifications, and data covering materials used, parts, devices, and
other accessories forming a part of the equipment furnished, shall be submitted
in accordance with Division 01 Specifications.

4 Electrical connection diagrams and schematics identifying all items requiring
electrical control or power for operation of the equipment shall be submitted for
review. Submittals shall verify each applicable feature in this specification.

5 The data and specifications for each unit shall include, but shall not be limited to,
the following:
A Catalogue cuts or equipment data sheets showing Equipment Supplier's

complete descriptive information and product literature, Equipment make
and model, materials of construction.

2 Dimensioned drawings for each Filter unit and accessories (General
Arrangement Drawings), showing plans, elevation and appropriate cross
sections of the complete Disk Filter unit, including recommended location
of local control panels, any lifting locations and type, materials of
construction, overall weights, weights of largest components requiring
removal for maintenance, clearance required around unit for maintenance
access.

Installation Instructions specific to the project.

Drawings indicating all structural connections, clearances to structures and
indicate loads transferred through connections.

5 Process Control Narrative for the proposed control system, which shall
detail operation mode, control strategy, default parameter setting and
alarms. Operating description for the local control panel covering all logic
and sequences of operation.

.6 Electrical requirements and all electrical and mechanical components,
including catalogue data on ancillary electrical components including limit
switches.

e Data indicating range and required setting of indicators, instruments, timers
and other related devices.

.8 Submit Equipment Testing and Commissioning Plan, and Operating and
Maintenance Manual, specific to the project, including the recommended
procedures for off-loading, handling and storage of equipment until
installed, lubrication, trouble-shooting guide, and safety issues.

.6 Distribution of supplied information:
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A Upon notification of the award, the successful proponent shall prepare and

PART 2

21

2.2

.10

1

A2

submit, within the time period identified in the submittal forms, the above
listed documents to the owner’s representative for review and integration
in the detailed design. The successful supplier shall provide a single
technical contact person who will be available to provided detailed design
recommendations.

PRODUCTS

GENERAL

Provide two (2) tertiary treatment systems (one (1) duty / one (1) standby),
complete with drive impellers, media, supporting frames, spray deflection
coverings (as required), spray wash header (as required), backwash suction
manifolds (as required), return water collection tanks, hoppers, influent
conditioning system, control panels, and auxiliary equipment and appurtenances.

As the filter media accumulates solids, the level in the filter will rise and initiate a
backwash sequence at high level. The tertiary filter remains on-line and continues
to filter secondary effluent throughout the backwash sequence.

Notwithstanding the specified design conditions, the equipment manufacturer is
to optimize the unit operation.

Each piece of equipment specified shall be designed for continuous operation, 24
hours per day, 7 days per week.

All housings, structural components, return water collection tank, driven impeller
and shaft, filtration media, piping, manifolds, nozzles, valve bodies, ducts, bases,
covers, anchors, and fasteners must be a minimum of Type 316 or 316L Stainless
Steel.

All stainless-steel main components to be treated with full submersion
passivation.

Each unit must be factory assembled and tested prior to delivery to site and ready
for installation.

Furnish all mechanical and electrical equipment and instruments as required to
perform the functions specified and described within this document.

All equipment is to be furnished by or through a single supplier to ensure
coordination and compatibility of equipment.

The equipment must be capable of mode of operation adjustments and post
power failure start-up with no additional effort by the operator.

Provide sufficient quantity of grease or oil of the correct grade necessary for the
initial start-up, operation of the equipment and for the extend of the warranty
period. Where auto-greasers are incorporated into the supply, they are to be
suitable for 12-month operation without replacement.

On-site power is available in 600 V / 3 Phase / 60 Hz.

EQUIPMENT REQUIREMENTS
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A Filter Tank/Basin

A Filter tanks shall be carbon coated or stainless steel, supplied by the
manufacturer.
2 Structural Frame (as applicable)

A All filter equipment shall be provided on a single equipment skid
designed to accommodate all operating and static loads without deflection,
deformation, or vibration, which will in any manner degrade performance
of the equipment. At a minimum, the filter tank, and covers (as required)
must all be mounted on a single skid designed for even distribution of all
loads. Lifting lugs shall be provided, allowing for movement of entire
assembled unit.

2 The skid shall be fabricated or welded and bolted Type 316 L stainless
steel members.

3 Equipment base and support frame:

A Provide fabricated base to support the complete assembly. Design
frame to adequately support all loads with no vibration when
operating at maximum rated speed and throughput.

2 Fabricate in sections as required for shipping and installation and
provide bolted connections. Alternatively, provide separate bases
for major equipment.

3 Supply all necessary spring type vibration isolators (if needed) to
permit bolting of the base directly to the operating floor. Provide
isolators with built-in leveling bolts and resilient shocks as per
isolator manufacturer recommendations.

4 Provide data on required anchor bolts complete with installation
instructions.

5 Provide frame with four removabile lifting eyes to facilitate handling.

.6 Assume that the service platform for the filter equipment shall be

located 1.5 m above the finished floor for access and observation
of the operation.

3 Filter Disk Assembly
A Each disk assembly shall be comprised of several individual segments.

2 Filter disk assemblies shall be constructed such that each segment is easily
removable from the center tube or axle assembly, without special tools, to
allow for removal and replacement of the disk segment at the point of
installation.

3 If applicable, there shall be shoulder seals at the edges of each disk and
the wall of the filtrate zone. These seals shall be made of industrial grade
EPDM rubber for long life.

4 Filter area calculations and loading rates shall be based on the submerged
filter area.

4 Centre Assembly
A Centre Tube Assembly (If applicable)
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A The center tube assembly shall be watertight, one piece, structural

2

welded, minimum 5 mm (3/16”) thick 316 stainless steel fabricated
piece that is open at one end to allow the influent or effluent to enter
and has openings to the filter discs.

2 It also shall consist of 316 stainless steel driven sprocket, wheel
assembilies, disk segment rods, disk frame.
3 All fasteners shall be 316 stainless steel.

Centre Axle Assembly (If applicable)

A The center axle on which the disks are mounted shall be made of
AISI 316 stainless steel.
2 The axle assembly, including the disks, is to be designed so it can

be removed from the tank. All internal hardware is to be AISI 316
stainless steel.

.5 Drive Assembly
A

2

Each filter shall include an adjustable drive assembly with a gearbox, drive
sprocket, drive chain or belt to rotate the centre tube or axle assembly.

The motor shall be standard efficiency TEFC rated for 600V, 3 phase, 60Hz
operation.

Backwash Assembly
A

The backwash assembly shall be either suction based or pressure based.
Filtered effluent water shall be used for backwashing.

Backwashing will be through one or two dedicated backwash pump(s) per
filter. The filter vendor shall size the backwash pumps. Pressure based
systems shall allow for 20% additional pressure beyond that required at the
filter to allow for distribution losses. Suction based pumping systems shall
allow for an additional 12 m of discharge head.

Backwash pump control (start-stop, speed if applicable, etc.) is to be
provided by the vendor Local Control Panel.

Provide suction valves, discharge valves and check valves for each
backwash pump. Valves will be supplied with electric actuators if required
to automate the backwash system; otherwise manual actuators are
sufficient.

All suction and discharge piping between the backwash pumps and the
single point of coupling at each filter will be by others. Engineer will be
responsible for sizing the piping and working with the Disk Filter supplier to
develop a preferred layout and confirm pump sizing.

Provide a minimum of one pressure gauge for the suction and discharge of
each pump and single magnetic flow meter for the discharge header to
measure backwash flows. Provide any additional instrumentation and/or
controls for a fully functioning and integrated filter backwashing system.

Suction based backwash system:

A Provide actuated valves to control backwashing as required.
2 Provide one actuated filter drain valve.

EVB Engineering
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3 As the amount of solids on the disk surface increases, the static

.10

23
A

pressure required to pass water through the disk increases. This
results in an increased water level within the filter tank and
increased differential pressure on the disk. Provide a pressure
gauge at each filter backwash assembly for monitoring

4 Solids are backwashed from the disk surface by liquid suction
through 304 or 316 stainless steel backwash shoes. 304 or 316 SS
springs shall be used to maintain the proper tensioning of the
backwash shoe against the media surface.

.8 Pressure based backwash system:

A Provide actuated valves to control backwashing at each filter as
required.

2 Provide one actuated filter drain valve.

3 The backwash system shall be comprised of 304 or 316 stainless

steel backwash spray headers installed between the discs. Each
backwash header shall have spray nozzles for each disc side.

4 The spray nozzle shall be of flat pattern to deliver high pressure.
5 Provide inlet strainer(s) on each filter complete with differential
pressure gauges to protect spray nozzles from plugging.
Filter Valves
A Filter valves shall be either plug valves or ball valves. Butterfly valves shall

not be acceptable for this application.
Influent Weir Box (if applicable)

A Each filter shall include a 316 stainless steel influent weir box for flow
distribution. The weir box shall be mounted to the filter basin interior using
316 stainless steel wedge anchors and hardware.

Integral Influent Weirs (if applicable)

A Each filter shall include an integral influent weir that is part of the tank
weldment. The weir shall be constructed of the same material as the filter
tank.

Chemical Cleaning System (as applicable)

A The filter assembly shall be provided with any internal equipment that may
be required for intermittent media chemical maintenance cleaning. Provide
assistance to engineer in providing recommendations for the sizing and
design requirements for any recommended chemical cleaning systems.

2 The disks and other submerged components shall be chlorine resistant, so
that chlorine cleaning can be performed, if required, to prevent the growth
of swarms or other microorganisms.

ELECTRICAL REQUIREMENTS

Related Specifications

A 25 05 03 Programmable Controls for Packaged Systems

2 26 05 01 Electrical requirements for Packaged Systems

EVB Engineering
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2 Incoming power available at site:

A

Main three (3) Phase Power Feed: 600V, 3 Phase, 60 Hz.

2 Single Phase Control Power Feed: 120V, 1 Phase, 60 Hz
3 General:

A Refer to specification section 26 05 01 for additional requirements.

2 If transformers are required to modify the 600V feed, the Supplier is to
provide the power requirements. The transformer shall be provided by
others.

3 The Tertiary Filter System Main Control Panel enclosure shall be CSA
approved type 316/316L Stainless steel and rated NEMA 4X for Non-
Hazardous Area with lockable stainless-steel door-on-door style enclosure.
The control panel must incorporate an inside hinged panel to separate the
high voltage equipment (e.g. 600VAC) from the operator interface and
controls. All internal components must be CSA and/or cUL certified.

4 The Local Control Station enclosures shall be non-corrode and rated
NEMA4X for installation in Non-Hazardous areas.

5 All local disconnect switches or breakers to be supplied by others per latest
local code.

.6 All internal components shall be sealed as per latest local code from the
environment.

Protection must be provided against earth leakage (i.e. ground) faults.

All electrical components must be, as practical, “off-the shelf” items and
available through local electrical distributors, not solely through the
Supplier. Supplier to identify items which must be purchased from the
Supplier to maintain the warranty.

9 Equipment will be installed indoors.

.10 All wires and labels inside the panel must be labeled clearly and must
match the details on the Control Panel drawings. Use full description where
possible.

.11 Utilization of identical motors for the majority of equipment is preferred to
minimize the number of motors required as spare.

24 INSTRUMENTATION AND CONTROL SYSTEM
A Instrumentation

A

Provide all instrumentation to allow for a fully functioning and integrated
disk filter system and consolidated backwash pumping facility. At a
minimum the following instruments shall be provided:

A Each filter shall be equipped with an ultrasonic level transmitter or
pressure transducer type level transmitter to provide real-time
continuous filter level data to the Local Control Panel. If the
transmitter is used as the primary element for filter backwash

EVB Engineering
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control, a secondary back-up system for backwash control using
float or capacitance probe shall be provided.

2 Backwash level sensor (as applicable): Each filter shall be
equipped with an adjustable water level sensor.

3 Bypass level sensor: Each filter unit will be supplied with a by-pass
(high) level sensor. The by-pass level sensor will be mounted in
such a way as to ensure that the device indicates when the water
reaches a height above the backwash level sensor and has
entered a by-pass scenario. When the by-pass level sensor is
activated, it will activate a relay inside the control cabinet and a
pilot light on the front of the control panel will illuminate. The pilot
light will be labeled "Filter By-Pass". The by-pass level relay will
have a spare set of normally open dry contacts available for
monitoring.

4 Provide suction and discharge pressure gauges for each
backwash pump. Vendor to select ranges suitable for the
anticipated pressures and/or vacuum conditions.

2 Control System

A Each filter shall be provided with a local control panel housing all electrical
starters and distribution equipment with a single 600V power supply and a
PLC based control panel complete with HMI. It is acceptable to provide
one (1) consolidated power and control panel per filter provided the 600V
equipment is isolated by an internal divider and cover; while the control
section is accessed. Control panels shall be in accordance with Section 25
05 03.

2 The panels shall allow for local, manual and fully automatic control for
operation of the disk filter. Panels shall be furnished fully assembled, wired
and pre-programmed in a NEMA rated and UL/CSA certified control
enclosure. All conduit/wiring between the panel and field
instruments/equipment shall be by others.

3 Shop Drawings:

A The vendor shall supply detailed shop drawings for the controls system
including catalog cuts, shop drawings, control schematics, loop diagrams,
layout drawings, control panel layouts, control panel power distribution
schematics, network diagrams, instrument list, /O list, process control
narrative, functional requirements specifications, instrument test forms, 1/0
module test forms, PLC system commissioning checklist, design
calculations and studies.

A4 General:
A Refer to specification 25 05 03 and 26 05 01 for additional requirements.

2 The unit operation will be integrated into a plant wide control system
(SCADA) and HMI (Human Machine Interface).

EVB Engineering Project No. 22039
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3 The control system shall be pre-wired and pre-programmed to monitor

process variables and initiate all process functions required, including
closing and positioning of valves, and any other actions necessary to
conduct the operation and maintenance of the three (3) filters.

The control panel will be installed indoors, with exact location to be
determined on-site and approved by Buyer/Consultant.

A The Main Control Panel enclosure shall be CSA approved type
316/316L Stainless steel and rated NEMA 4X for Non-Hazardous
Area with lockable stainless-steel door-on-door style enclosure.
The control panel must incorporate an inside hinged swing panel(s)
to separate the high voltage equipment (ex. 600 VAC) from the
operator interface and controls.

2 Non-ventilated Panels: Design to adequately dissipate heat from
equipment mounted inside panel or on panel. Alternatively furnish
refrigeration cooling system for Control Panels with supply voltages
greater than 120 VAC.

3 Furnish a solid metal barrier or Lexan plexiglass shield, to separate
600 VAC (ex. VFD) from 120 VAC (ex. PLC) components.

One (1) Allen-Bradley CompactLogix PLC with Ethernet connectivity and
ready for connection to the plant PLC/SCADA; complete data exchange
table & HMI screen Jpegs to be provided to client by Tertiary Filter system
manufacturer.

The PLC shall be capable of bi-directional communication with the plant
wide SCADA control system (by Others) by means of an Ethernet/IP.
Process monitoring, alarm notification, and remote control shall be possible
from the plant wide SCADA control system.

Supply a complete control panel, including the swing panel mounted main
fusible type disconnect switched sized for the application c/w NEMA 4X
operating handle and interlock, the main processing unit (PLC), the
required input/output (I/O) cards, all cable, hardware, 1/0 power supplies,
and any other equipment that is required to perform the control operations
in automatic and manual modes.

Operator devices shall be a minimum of 30 mm diameter, type NEMA 4X:

A General: Power ON (white light), General E-Stop (mushroom
button), General fault (red light), Alarms Reset (black push-button).

2 Equipment Status: Motor Run (Red light), Motor Off (Green light)
Motor Fault (Yellow light).

3 Auxiliary Equipment Status: Valve Open (Red), Valve Closed
(Green)

A4 Equipment manual controls: Auto / Manual (selector switch), Motor
On / Off (selector switch).

Supply all components required to eliminate any detrimental effects of
supply voltage harmonic distortion, ripple, or high voltage DC spikes and
to maintain satisfactory operation of the equipment (ex. surge
suppression). A constant voltage transformer shall be supplied within the
control panel that shall supply power to the PLC and its related equipment.
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.10 Uninterruptible Power Supply (UPS):

1

12

A3

14

15

16

17

A All control panels having a PLC, 1/O rack, and/or data
communications equipment shall be fed power from a UPS. This
includes control panels supplied with packaged systems.

2 The UPS shall provide uninterrupted power to, at minimum, the
PLC/RTU, its I/O and field instruments.
3 The UPS shall be sized to ensure the control panel continues to

perform communications, data manipulation, calculations,
monitoring and process data archiving for a minimum of 20 minutes
following the loss of supply power.

4 When sizing the UPS, all critical loads shall be identified and power
calculations shall be provided. Provide additional battery cabinets
to allow for load/time requirements if necessary.

.5 Where possible, install the UPS in a control panel. The UPS shall
not block access to any panel mounted equipment.

.6 Enclose any unit not mounted in a control panel within a vented
enclosure with a NEMA rating suitable for its mounting location.

The PLC Supplier's recommended wiring practices shall be followed for the
PLC and all associated components. The Supplier shall furnish and install
all necessary relays, pilot devices, or other components necessary to avoid
dissipation of inductive currents into the input or output circuitry.

Resistor-capacitor networks shall be provided for each relay that interfaces
with the PLC. The PLC shall be sized to provide at least 25 percent spare
program memory. Provide a minimum of 20 percent spare Input and Output
modules and of corresponding 1/O rack space.

Provide a minimum of 100% spare fuses with a spare fuse holder mounted
inside the panel.

The vendor will be required to provide fully documented ladder logic along
with the actual PLC program (not the PLC programming software) on DVD.

Supplier must provide the most recent versions of the PLC program
following successful commissioning.

Provide a written confirmation from the Supplier of each product stating that
it is a current product and that it will be supported (spare parts, software
drivers, service, etc.) for a period of not less than Five (5) years from the
date of purchase. Submit confirmation with Shop Drawings.

One (1) x 12-inch color Allen Bradley model Panel View Plus 7.

5 The tertiary filters shall be controlled as follows:
A

When the HAND/OFF/AUTO selector switch at the Tertiary Filter is in
HAND, the media drive, and wash-water solenoid valve can be controlled
by the individual START/STOP and OPEN/CLOSE pushbuttons for each
component. The media drive speeds can be controlled with their respective
potentiometers.

Upon activation of any EMERGENCY STOP cord, all components of the
Tertiary Filter System shall stop and close.

EVB Engineering
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3 When the HAND/OFF/AUTO is in AUTO, the Tertiary Filter shall be
controlled by the plant PLC.

.6 Remote monitoring and control:
A Provide dry relay contact outputs for the following:

System Auto.

System Failed.

Emergency Stop.

System Running.

Media Drive Running.

Media Drive Failed.

Low Spray Water Pressure or Flow.
Zero-motion.

oNoOGRWND

2 Accept 120 VAC discrete inputs for the following:
A Media Drive Run
3 Provide 4-20 mA outputs for the following:

A Media Drive Speed
2 Polymer Feed Rate

4 Provide 4-20 mA inputs for the following:
A Media Drive Speed Setpoint

25 SPARE PARTS

A The following spare parts and safety equipment to be supplied at each facility
(Supplier to advise, if and how their spare parts list differs from the below.):

A Replacement media for one complete filter including all media backing
support assemblies, seals, fastening hardware for direct bolt-in to a unit.

One (1) replacement drive sprocket/cog and chain/belt
One complete set of all bearings and/or trunnion wheels for a single filter

Complete set of replacement backwash shoe assemblies or backwash
nozzles for a complete filter

Complete set of internal seals for one filter as required

One (1) complete drive motor and gearbox for each type of motor/gearbox
included on a single filter.

e One (1) set of any special tools required for maintenance

2 Spare parts shall be suitably packaged in separate individual boxes/crates with
labels indicating the contents of each package. Spare parts shall be delivered to
the Owner as directed. Spare parts shall be shipped in separate packages from
the installed components. If any of the above spare parts or supplies are used
during the testing process, they must be replaced by the Manufacturer at no cost
to the Owner.
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PART 3 EXECUTION
31 DELIVERY, STORAGE AND HANDLING
A All equipment shall be shipped completely assembled where possible. Large

fabricated assemblies shall be shipped in sub-assemblies as large as practical
from the point of view of moving them into and about the structures, and piece-
marked to facilitate field erection.

2 The Supplier shall co-operate with the General Contractor in the matter of
packaging, time of delivery and shipping.

3 The equipment and appurtenances shall be delivered to the Site of the work in a
condition satisfactory to the Owner and any omissions, discrepancies, or damage
evident on delivery shall be made good by the Supplier.

4 The General Contractor at the Site shall unload the Supplier’s equipment, sign the
carrier's pro bill to indicate receipt of the required number of crates, packages,
note any apparent shortages of or visible damage to such crates and packages
and shall assume care and custody of the equipment. The Supplier shall furnish
to the Contractor, lists showing the contents of the crates and packages available
at the job site when delivery of the equipment and appurtenances is made. Within
seven (7) days after the date of delivery to the job site, the Contractor will notify
the Supplier in writing of shortages or damage in the equipment delivered.

5 The Supplier shall supply the services of a competent, factory-trained technical
representative to site during major equipment deliveries to ensure proper
receiving, handling, storage, and completeness of shipped components.

3.2 EQUIPMENT DELIVERY AND INSTALLATION VERIFICATION

A Delivery of Equipment: The Supplier shall coordinate the date of major
equipment delivery close to the time the equipment will be installed. The
General Contractor will be responsible for receiving, off-loading, and placing
into storage all equipment at the site related to this Procurement Contract.

3.3 INSTALLATION

A Lifting lugs: Equipment or components over 45 kg (100 pounds) in weight shall be
provided with lifting lugs.

.2 Filter assemblies and equipment shall be installed in accordance with approved
procedures, by the general contractor, submitted with the shop drawings and as
indicated, and in strict compliance with the manufacturer's recommendations,
unless otherwise approved.

3 Inspection, testing, start-up, and field adjustment shall be as indicated.
34 MANUFACTURER’S SERVICES
A Provide written instruction and information to the General Contractor for the

installation of the equipment.

2 Respond to queries during construction related to installation and commissioning
of the supplied equipment.
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Liaise with the General Contractor to identify milestones for inspection.

The equipment shall be installed under the supervision of a representative of the
Supplier who shall also instruct the Owner’s personnel in these matters. Provide
this service priced (including all expenses) as part of this Contract as noted below.

5 Manufacturer’s Field Representative, shall be a skilled factory-trained technician,
with references for a least 10 other complete installations.

.6 All costs, including travel, lodging, meals, and incidentals for Supplier service shall
be included in the bid form.

3.5 FIELD QUALITY CONTROL

A Installation Check. The Manufacturer shall provide the services of a qualified field
representative according to the quality control section to assist during installation
of the equipment by the General Construction Contractor. As a minimum, the
Manufacturer's field representative shall be made available as follows:

A Installation assistance (2 trip) 2 days (per trip)
2 Startup assistance (3 trips) 1 day (per trip)

2 In conjunction with startup, after installation of the filters and after all accessories
are in operable condition, a field mechanical test shall be performed by the
General Construction Contractor under the supervision of the Manufacturer in the
presence of the Engineer.

3 Each filter shall be submitted to complete normal start, normal stop, and
emergency stop cycles. Each filter shall then be submitted to an 8-hour running
test. At the beginning and end of the test and at periodic intervals between, all
thermometers, pressure gauges, and flow indicators shall be observed and
recorded. All safety devices shall be checked for satisfactory operation.

4 The no-load amperage of the motor shall be checked and recorded. The start
timer and acceleration time to running speed shall be checked and adjusted, if
necessary.

5 Any malfunctions appearing during the tests shall be corrected and additional

testing performed, as directed by the Engineer, to assure that the defective or
maladjusted equipment will perform satisfactorily after adjustment.

6 In conjunction with start-up, after the field mechanical test, the Manufacturer shall
make the equipment available to assist with start-up activities related to auxiliary
equipment, including backwash pumps and other related equipment. The start-up
of this auxiliary equipment requires the Disk Filters to be on-line. The
Manufacturer’s field representative shall operate the equipment throughout this
period.

7 Field Evaluation Tests. A field evaluation test shall be run on each filter after the
installation is complete and the filters are operating properly as determined by the
representative of the Manufacturer. The field evaluation test shall be broken down
into two tasks, preliminary field tests and performance tests. The field evaluation
test shall be conducted by a capable representative of the Manufacturer and
accepted by the Engineer. The Owner's operating personnel shall assist the
Manufacturer's representative in the performance test. A designated
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.10

A1

representative of the Owner and/or the Engineer shall observe the performance
test. As a minimum, the Manufacturer's field representative shall be made
available as follows for the initial tests:

A Field Evaluation testing (3 trips) 4 days (per trip), 8 hours per day (excluding
travel time)

Preliminary Field Tests. Preliminary field tests shall be conducted using the filter
under the design conditions specified. Preliminary field tests shall consist of a
series of runs to confirm the solid loading rate to meet the design conditions.

Performance Tests. Performance tests shall be conducted to demonstrate the
equipment's ability to consistently perform at the design conditions specified.
Each filter shall be operated under design operating conditions. Separate tests
shall be conducted on each filter. The Manufacturer's representative shall adjust
filter operation at the start of each run and shall make no further adjustments
during each test run, unless specifically authorized by Engineer. The performance
test shall include the following two conditions:

A Forty-eight (48) consecutive hour period at Average Daily Flow with
secondary effluent

2 Twenty (24) hour period at Peak Flow conditions with secondary effluent

Due to flow constraints, the vendor shall allow for three separate performance
tests to cover all filters (i.e., only 1/3 of the filters will be performance tested at a
time).

Test Protocol. The actual plant flow at the time of the testing will be available to
achieve each of the test conditions. If not, flow through the filter will be calculated
using the water level over the effluent weir.

A The filters to be tested will be set up the week before testing begins and
must be operated for a sufficient period in advance of the start of testing at
8 am on the first day.

2 The Supplier shall furnish all labour, materials, equipment, lab services,
instrumentation, and any other equipment and services necessary for
conducting the field performance testing.

3 The influent flow and influent and effluent sampling data shall be collected
and presented by the Manufacturer in a report. The data shall be presented
to clearly verify performance compliance. At a minimum, the report must
include records of the following parameters for each day of testing:

A Daily flow total

2 Influent/Effluent TSS composite sample concentration
3 Influent/Effluent total phosphorus (TP), Soluble phosphorus
4 Backwash rates

The test results will be used to prove compliance with the performance
requirements prior to acceptance of the equipment and to evaluate cost
adjustments on the equipment if necessary. Consistent compliance with design
conditions shall be defined as the average of sample values meeting or exceeding
the specified design conditions.
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12 The Engineer's initial observation of tests over a maximum of four working days

A3
14

15

.16

A7

shall be at the Owner's expense. All costs of subsequent visits by the Engineer to
witness or observe additional tests necessary because of failure of the initial tests
or inability to conduct the initial tests will be deducted from monies due the
Manufacturer. Engineer's costs for observation of additional tests are not
expected to exceed $1,500 ($CAN) per day including expenses.

Essentially, steady state operation shall be maintained throughout the test.

Samples will be collected as directed by Engineer, and analyses performed at no
cost to Owner by an independent testing laboratory acceptable to Owner. The
Manufacturer may collect parallel samples for analyses by others. Engineer shall
initial all data sheets.

Should the equipment not achieve consistent compliance during the performance
tests, or fail to achieve the required discharge TSS and TP concentrations, then
the Manufacturer shall modify the equipment and repeat the performance tests.
Costs of modifying equipment, reducing or furnishing additional equipment, or
subsequent retesting shall be borne by the Manufacturer. Should the equipment
fail to meet any of the design requirements, the equipment shall be rejected and
shall be replaced by the General Construction Contractor with acceptable
equipment at the Manufacturer’s expense. Equipment replacement shall include
all costs of removal of failed equipment, installation of new equipment, and all
retesting required to prove compliance with the performance requirements.

Engineer shall be sole judge of conformance with performance testing
requirements.

Field Evaluation Report. The Manufacturer shall submit a written report within 10
days after completion of the tests presenting the results of the field evaluation
tests. The report shall include all laboratory analysis reports and recorded data
and observations as specified. Six (6) copies of the report shall be submitted to
the Engineer within 30 days after completion of the specified tests. The report
shall include all data collected during field testing, including, but not limited to, the
following:

A Results of preliminary test runs

2 Data from performance testing to demonstrate consistent achievement of
design conditions for the Disk Filter:

Influent flow

Loading rate

Influent/Effluent TSS concentrations
Influent/Effluent Particle size distribution (PSD)
Backwash ratio

aorwN

A Filtration rate

2 Backwash flowrate

3 Length of filtration period
4 Length of backwash cycle

.6 Transmittance at UV system
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.18 After installation supervision and field-testing services, the Supplier shall submit

19

3.6

3.7

to the owner’s representative, a certification letter certifying that the equipment
was installed per the manufacturer’s recommendations.

Balance. All rotating parts shall be accurately machined and shall be in as nearly
perfect rotational balance as practicable.

TRAINING

Training shall be provided on the complete start-up, shutdown, operation and
maintenance procedures and troubleshooting of the filter and all ancillary
equipment and as indicated in the training section. As a minimum, the
Manufacturer's field representative shall be made available for operator training
as follows:

A Training (2 trips) 1 day (per trip), 8 hours per day (excluding travel time)

WARRANTY

Each filter shall be new and shall carry the full Manufacturer's warranty on parts,
service, and performance. Warranty shall begin at substantial completion. The
warranty shall include replacement of all defective equipment and shall extend
two (2) years beyond substantial completion.

Allow for a minimum of two visits to inspect and clean the filters. These visits are
in addition to any other required warranty visits.

Corrective Work. Any location where corrosion is evident shall be considered a
failure of the material or the protection system. Before starting corrective work,
the Manufacturer shall submit to the Engineer for review an analysis of the cause
of the failure and details of the proposed corrective work. The Manufacturer shall
make repairs acceptable to the Engineer at all points where failures are observed
within the Warranty Period.

Inspection. Each filter shall be inspected at the end of the warranty period by
representatives of the Owner, the Engineer, and the Manufacturer to identify any
failures that may have occurred. The Manufacturer shall establish the date of each
inspection and shall notify the Owner at least 30 days in advance. The scheduled
inspection shall not relieve the Manufacturer from the obligation to perform
corrective work whenever needed.

The Manufacturer shall prepare and deliver to the Owner an inspection report
covering each inspection, indicating the number and type of failures observed,
material and part where materials have failed, the percentage of the surface area
where corrosion protection system failure has occurred, and the names of the
persons making the inspection. Color photographs illustrating each type of failure
shall be included in the report.

END OF SECTION
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	GT 1.0 Definitions
	.1 “Engineer” means the engineering firm named in the Form of Quotation or such other person, firm or corporation as the Owner may appoint.
	.2 “Delivery Period” means the period commencing on the date of shop drawing approval to the Supplier by the engineer and ending on the date when delivery to the site of the works of the equipment covered by the said order has been completed.
	.3 “Equipment Supplier” or “Bidder” means a person, firm or corporation who proposes to submit, or who has submitted, a quotation for the supply of the equipment, or a part thereof, referred to herein.
	.4 “General Contract” means the contract entered into or to be entered into between the Owner and a contractor providing for the construction of the works into which the equipment referred to in these documents is to be incorporated.
	.5 “General Contractor” means the contractor referred to in the preceding definition hereof.
	.6 “Owner” means the Corporation of the municipality for which the work is to be carried out as identified in the Form of Quotation attached hereto.
	.7 “Purchaser” means the person, firm or corporation, which will place or has placed an order for the equipment, or a part thereof, referred to herein and may be the general contractor, an authorized sub-contractor of the general contractor or the Owner.
	.8 “Supplier” means the equipment supplier who has been selected by the Engineer and the Owner to supply the equipment, or a part thereof, referred to herein and who has received an order therefor from the purchaser.

	GT 2.0 Purpose and Procedure
	.1 Quotations will be examined in order to select equipment for inclusion in a general contract for the construction of the proposed works.  The selected equipment will be shown in the working drawings, specified in the specifications, and listed in t...
	.2 At a later date, tenderers for the general contract will obtain quotations independently from the selected suppliers, will enter the quoted prices and related delivery periods in the SCHEDULE OF PRE-SELECTED EQUIPMENT in the Form of Tender, and wil...
	.3 Quotations submitted by the selected equipment suppliers to tenderers should be in writing.
	.4 The specification in the general contract will include the words “or approved equal” after the naming of each item of preselected equipment.  This does not mean that the contractor may propose a substitute or equivalent in such cases but is to prov...
	.5 Following the execution of the general contract and the issuance of the Engineer's written order to commence work, the general contractor or an authorized sub-contractor will place an order with the selected equipment supplier for the required equi...
	.6 In some cases, in order to obtain an earlier delivery date, the Owner may issue a purchase order for the required equipment to the selected equipment supplier before the general contract has been executed with provision in the said order that, imme...
	.7 If the order for the selected equipment is placed by a sub-contractor, and if the sub-contractor is required to be bonded by the terms of the general contract, then the Supplier shall be entitled to receive from the said sub-contractor or the gener...
	.8 Unless specifically stated otherwise in the specification or in the Form of Quotation, the purchaser shall carry out or arrange for the installation of the equipment.

	GT 3.0 Submission of Quotations
	.1 Quotations in duplicate, accompanied by the completed Form of Quotation in the required form, will be received by the Owner until a stated time and date, all as directed in the Invitation to Quote letter.

	GT 4.0 Prices
	.1 The prices quoted in the Form of Quotation shall hold firm for acceptance, after the date set for closing of quotations, for a period of validity as stated in the Form of Quotation.  Provided that a written order for the equipment is placed by the ...
	.2 The firm price(s) shall include all applicable excise taxes, duty, foreign exchange, royalties and patent or license fees, and shall be f.o.b. job site.  (See also requirements of Clause 16 “Receiving and Storage”.)
	.3 Prices quoted shall be Harmonized Sales Tax EXCLUDED.  All other applicable taxes will be included in the Supplier’s quotation.  The applicable rate shall be applied to the manufactured cost of the equipment and shall be shown on the Form of Quotat...
	.4 Notwithstanding that it may be known at the time of submission of a quotation that increased or decreased duty and/or foreign exchange will become chargeable on the equipment or any part thereof in the near future, only duty chargeable and/or forei...
	.5 If a quotation or any part thereof is based upon the supplying of imported equipment, the equipment supplier shall state in the appropriate space in the Form of Quotation the name of each country of origin, the description and value of the equipmen...
	.6 The selected equipment supplier shall notify the purchaser and the Engineer promptly of relevant changes in rates of import duty and foreign exchange.
	.7 If, in the opinion of the Engineer, the net increase in price as a result of any change in the rate of import duty or foreign exchange will be such as to affect the relative standing of the preselected equipment in relation to equipment offered by ...
	.8 The bidder shall submit his quotation on the Form of Quotation without any connection, comparison of figures with, or knowledge of, any other corporation, firm or person making a quotation for similar equipment for this project, and his quotation s...

	GT 5.0 Patent and Licenses
	.1 Each bidder shall allow in his quotation for the inclusion of all applicable patent or license fees relating to the equipment or process upon which he is quoting.
	.2 It shall be the full responsibility of the Supplier to save the Owner, the Engineer, and the Contractor harmless from damages or costs which may arise from any patent infringements and resultant litigation.

	GT 6.0 Acceptance or Rejection of Quotations
	.1 The Engineer may reject any or all quotations and may waive formalities at its discretion without stating reasons therefor, and the lowest or any quotation will not necessarily be accepted (but see following Clause hereof for normal notification pr...
	.2 Where more than one item is called for, the prices shall be shown separately, and the Engineer reserves the right to select one or more items from a quotation to the best overall advantage of the Owner.

	GT 7.0 Notifying Results of Preselection
	.1 When the selection of equipment has been made, each of the equipment suppliers who submitted a valid quotation will be sent a letter notifying the bidder of the outcome of the preselection.

	GT 8.0 Information with Quotation
	.1 Without limiting more specific requirements contained in the specification for equipment, the equipment supplier shall include with his quotation: descriptive literature, adequate engineering data, power requirements, efficiencies, and outline draw...

	GT 9.0 Contract Documents
	.1 The intent of the Contract Documents is to include the design, labour, Goods and Special Services necessary for the performance of the Goods by the Supplier in accordance with these documents. It is not intended, however, that the Supplier shall su...
	.2 The Contract Documents are complementary; what is called for by one is as binding as if called for by all.
	.3 Words and abbreviations which have well known technical or trade meaning are used in the Contract Documents in accordance with such recognized meanings.
	.4 References in the Contract Documents to the singular shall be considered to include the plural as the context requires.
	.5 If there is a conflict within the Contract Documents the order of priority of documents, from highest to lowest, shall be:
	.1 Written Amendments;
	.2 Change Orders;
	.3 Work Change Directive;
	.4 Consultant’s or Buyer’s written interpretations and clarifications;
	.5 Addenda;
	.6 the written executed agreement between the Buyer and Bidder shall govern over all schedules or other documents forming part of the contract;
	.7 the Supplemental Conditions shall govern over the General Conditions;
	.8 the General Conditions shall govern over Specifications;
	.9 Specifications of a later date shall govern over Specifications of an earlier date;
	.10 Specifications shall govern over Drawings;
	.11 Drawings of a later date shall govern over Drawings of an earlier date;
	.12 Figured dimensions shown on a Drawing shall govern over scaled or implied dimensions on the same Drawing;
	.13 Drawings shall govern over the Bid Submission.
	.14 Bid.

	.6 The Owner and the Supplier acknowledge and agree that the Supplier is an independent contractor and neither the Supplier, nor any officer, servant or agent of the Supplier, shall be deemed to be an employee, agent, representative or servant of the ...
	.7 The Contract shall constitute the entire agreement between the Owner and the Supplier. There are no representations, warranties, covenants, or agreements other than those contained in the Contract.
	.8 Reference to standards, specifications, manuals, or codes of any technical society, organization, or association, or to Laws and Regulations, whether such reference be specific or by implication, shall mean the standard, specification, manual, code...
	.9 Clarifications and interpretations of, or notifications of minor variations and deviations in, the Contract Documents, will be issued by Consultant or Owner.
	.10 No provision of any such standard, specification, manual or code, or any instruction of a Supplier shall be effective to change the duties or responsibilities of Supplier or Consultant or any of their subcontractors, consultants, agents, or employ...
	.11 Compliance with Laws and Permits. All permits and licenses which are required to construct, install and/or operate Owner’s facility or equipment, to use the Equipment, or to manage and dispose of any wastes and residues resulting from Owner’s use ...

	GT 10.0 Execution of Contract
	.1 The Supplier shall execute the Contract in the manner stipulated by the Owner and return the Contract within ten (10) Calendar Days of receipt of the Contract, to the Owner.
	.2 If the Supplier does not execute and return the Contract, the Supplier may be deemed by the Owner to have abandoned the Contract, whereupon the acceptance of the Bid by the Owner shall be null and void, and the Owner shall be entitled to all rights...

	GT 11.0 Authority of the Engineer
	.1 The Engineer will be the Owner’s representative throughout the duration of the Contract and shall have authority to act on behalf of the Owner to the extent expressly provided for in the Contract.
	.2 The Engineer will interpret or clarify the Contract or any part thereof which appears indefinite, not clear, or contradictory to the Supplier.
	.3 The Engineer may examine or inspect the Work or any part thereof and determine whether the Work meets the requirements of the Contract. The Engineer may reject the Work or any part thereof which does not meet the requirements of the Contract.

	GT 12.0 Manuals, Parts Lists
	.1 The quoted prices shall allow for the provision of all instruction manuals, parts lists, erection drawings, etc., covering the installation, lubrication, maintenance, and operation of the equipment.  These shall be distributed as directed in the Eq...

	GT 13.0 Delivery
	.1 The equipment supplier shall quote a delivery period for each item of equipment for which he submits a quotation.  If for any reason the equipment supplier is not able to quote a firm delivery period when he submits his initial quotation, he shall ...
	.2 The quoted delivery period shall allow for:
	.1 the time required by the purchaser's official order to reach the supplier by mail, and
	.2 a three-week period for the Engineer to review and comment on the Supplier's shop drawings for the equipment to be supplied.

	.3 The Supplier will be entitled to an extension of his quoted delivery period on account of:
	.1 The Engineer taking more than three (3) weeks to review and return to the Supplier the Supplier's shop drawings, provided that the excess time involved was not due to the said drawings containing errors or omissions or not complying with the requir...
	.2 Delay attributable to Acts of God or other matters which were not the fault of the Supplier and over which he had no control, provided that the Supplier or manufacturer took all possible action to reduce delays and notified the Engineer promptly of...

	.4 Delivery of anchor bolts and parts to be embedded which are required in advance of the delivery of equipment shall be made when required by the purchaser.

	GT 14.0 Inspection at Factory
	.1 The Engineer may, before or after preselection of equipment has been made, inspect or have its authorized representative inspect the manufacturing, assembling and testing facilities at an equipment supplier's factory or at the factory of a proposed...
	.2 The Engineer may inspect or have its authorized Inspector inspect the equipment or the process of manufacture or testing of the equipment at the Supplier's factory or at the factory of a sub-supplier of the Supplier at any reasonable time.  The Eng...
	.3 The equipment supplier, Supplier, or sub-supplier as the case may be, shall provide every reasonable facility, access, and co-operation to assist the Engineer, or its Inspector in carrying out inspection or testing at the factory or plant.
	.4 No inspection or testing carried out or not carried out by the Engineer, or its Inspector shall relieve the Supplier of his responsibility for supplying equipment in accordance with the specifications, these General Terms and Conditions and good en...

	GT 15.0 Testing
	.1 Where witnessed testing at the factory is specified, the Supplier is to give the purchaser reasonable written notice, 2 – 3 weeks (with copies to the Engineer) of the date when the equipment will be ready for such testing.  Equipment is not to be d...
	.2 Where certified factory testing of the equipment or any component part thereof is specified, the Supplier shall furnish copies of the required certified test reports, showing that the equipment complies with the specification, to the purchaser, and...

	GT 16.0 receiving and Storage
	.1 The equipment and appurtenances shall be delivered to the site of the work in a condition satisfactory to the Engineer and any omissions, discrepancies, or damage evident on delivery shall be made good by the Supplier.
	.2 The purchaser's representative at the job site shall sign the carrier's pro bill to indicate receipt of the required number of crates, packages, etc. and shall note thereon any apparent shortages of or visible damage to such crates, packages, etc. ...
	.3 The purchaser will be responsible for storing the equipment, appurtenances, and materials and for protection against weather, loss, damage, or theft.  The Supplier shall be responsible for providing the purchaser with full instructions in writing o...

	GT 17.0 Shop Drawings
	.1 On receipt of a purchase order, the Supplier shall submit, consistent with the time indicated by the Supplier in the Form of Quotation, all required drawings of the equipment for review.  The number of prints required of each drawing shall be as st...
	.2 Unless otherwise specifically stated in the specifications or in the order, the above-mentioned drawings (whether for review or reviewed by the Engineer) shall be sent to the Engineer.
	.3 Neither the purchaser, the Owner nor the Engineer will accept responsibility for the cost of changes necessary if any equipment is fabricated without prior review of shop drawings as provided for above.
	.4 No review of shop drawings by the Engineer shall relieve the Supplier of responsibility for supplying equipment which complies with the specifications, the functional requirements and good engineering practice.

	GT 18.0 Services Required at Site
	.1 No Field Service Required.
	.2 Commissioning of Installation.
	.3 Installation of Equipment by Supplier.

	GT 19.0 Late Delivery
	.1 Unless specifically stated in the Form of Quotation, a per diem liquidated damages rate payable by the Supplier to the purchaser for late delivery of the equipment ordered beyond the quoted delivery period is not stipulated herein.
	.2 The Owner and the Engineer do not guarantee to the general contractor that preselected equipment will be delivered within the quoted delivery period and accept no responsibility for additional costs which may be incurred by the general contractor o...
	.3 The Owner and Engineer accept no responsibility for any claim made by the purchaser against the Supplier on account of actual damages or additional costs incurred, or allegedly incurred, by the purchaser on account of late delivery by the Supplier ...

	GT 20.0 Payment
	.1 Payment to the Supplier shall be by the purchaser who may be the general contractor or an authorized sub-contractor.  The equipment supplier shall submit his quotation on the basis of being paid as follows:
	.1 80% of total price (excluding allowance for supervision of installation, field testing and commissioning) due within thirty (30) days after the next monthly measurement date for the general contract following delivery of the equipment, complete and...
	.2 A further 15% of the above-mentioned price plus the full allowance, if any, for supervision of installation and field testing due after satisfactory completion of installation and field testing and the furnishing by the Supplier to the purchaser of...
	.3 The remaining 5% of the above-mentioned price shall be due on completion of a period of twelve (12) months after the date when the equipment was put into regular operation at the date of substantial performance of the general contract (as establish...


	GT 21.0 Guarantee and Warranty
	.1 The Supplier guarantees and warrants that all equipment covered by or supplied pursuant to his quotation shall:
	.1 comply with the specifications for the said equipment;
	.2 be free from defects in design, manufacture, workmanship, or materials;
	.3 perform efficiently and without unwanted interruption for a period of twenty-four (24) months after the date when the equipment was put into regular operation at substantial performance of the general contract, which date shall be established by th...
	.4 have any breakage, damage, defects or deterioration (other than those due to the negligence of parties other than the Supplier or to the imposition on the equipment of extraordinary working conditions or to normal wear and tear) in the said equipme...

	.2 The equipment supplier expressly warrants and guarantees to the Owner that, in the event of the equipment or a part thereof offered by the equipment supplier in his quotation being selected by the Engineer  and the general contractor being required...
	.3 The equipment supplier agrees that all rights and remedies available to the general contractor or sub-contractor, as the case may be, as purchaser of the equipment under the said purchase order shall be assignable to and enforceable by the Owner, s...

	GT 22.0 Extra Site Visits
	.1 If, after the Supplier has furnished the letter required by GT 20.1.2 hereof, the Supplier is requested by the purchaser or the Engineer to send a representative to the job site to investigate or rectify a suspected fault in the equipment furnished...

	GT 23.0 Alternative Proposals
	.1 Bidders may submit alternative proposals to the specifications, but such proposals shall provide sufficient information (including a list of all points of non-compliance with the specifications) to permit an accurate analysis of the alternative, an...

	GT 24.0 Form of Quotations
	.1 Each bidder must submit to the Township with their proposal a Form of Quotation in the exact form bound herein, properly completed and signed by an authorized signing officer under the company seal.
	.2 Quotations which do not include this Form of Quotation properly completed will not be considered further.
	.3 The bidder shall complete all parts of the Form of Quotation:
	.1 The items quoted shall be as requested.  (Alternatives and special arrangements are subject to agreement with the Township.)
	.2 Delivery requirements shall be as per clause GT 13.0.
	.3 Validity period shall be as requested.  (Prices not meeting validity requirements may not be considered.)
	.4 Breakdown on imported portions of the equipment should not be given if it is less than 10% of the total price.
	.5 Rate of Import Duty shall be as at the date of submission of the quotation.
	.6 Rate of Exchange shall be as at the date of submission of the quotation.


	GT 25.0 Comparison of Quotations
	.1 In comparing the various quotations, due weight will be given to the details, characteristics, sizes of the individual components, weights of units, quality of materials, space required, and guaranteed delivery dates for the equipment that each bid...
	.2 The availability of spare parts and service for the equipment offered will be considered in comparing the various quotations and alternatives.

	GT 26.0 Interpretation of Quotation Documents
	.1 Should any bidder find discrepancies in or omissions from the specifications or any of the other quotation documents, or should there exist any doubt as to the meaning of, or lack of certainty as to, the scope of the work, the bidder may submit a w...
	.2 Any correction to or interpretation of the quotation documents will be made by an addendum duly issued, and a copy mailed, emailed, faxed or delivered to each person or company who has taken out a set of the quotation documents.
	.3 Any addenda issued during the time of quoting shall be taken into account in preparing the quotation and, in closing the quotation, they shall become a part thereof.
	.4 The purchaser will not be responsible for any verbal instructions or interpretations.

	GT 27.0 Ability and Experience of Bidder
	.1 It is the intention not to select equipment from any bidder who does not furnish satisfactory evidence that he has ability and experience in this class of work.
	.2 Quotations will be accepted only from equipment manufacturers or their authorized agents.
	.3 The bidder shall furnish satisfactory evidence that he has ability and experience in this class of work, and that he has sufficient plant to complete it in the time stated in the quotation.
	.4 The bidder shall provide a list of installations of his equipment utilized in the water/sewage treatment field of similar size to that specified herein, and the names and addresses of particular purchasers who may give information regarding the per...

	GT 28.0 Insurance
	.1 The Supplier shall be responsible for any loss of or damage to the equipment, or any part thereof, required to be supplied under the general contract up to the time when the said equipment has been delivered to the job site and has been received, a...
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	Part 1 FORM OF QUOTATION
	1.1 financial detials
	1.2 Technical Details
	.1 Tertiary Filtration Description
	.1 A detailed list of spare parts and parts cost estimate is enclosed.    Yes /  No  (circle one)
	.2 Provide weight of RDT (dry and wet). Yes /  No  (circle one)
	.3 Proposed drive locations, drive weight and supporting information has been provided.   Yes / No (circle one)
	.4 All drawings, technical data and supporting documentation that fully describe and demonstrate that this quotation meets the required specifications are attached.       Yes / No  (circle one)
	.5 Deviations and/or alternatives are separately noted.  Yes / No (circle one)
	.6 Provide a detailed estimate of the annual operation and maintenance costs of running the equipment.    Yes / No (circle one)
	.7 Provide a list of all ancillary components required for a complete operating system which are not supplied with this quotation. State the required design capacity and any pertinent design characteristics for any equipment that must be supplied by t...
	.8 Provide a list of a minimum of five (5) previous installations, noting the closest installation to the Owner, that have been in operation for a minimum of five (5) years, with design conditions similar to those required herein, where possible. Prov...
	.1 Owner
	.2 Owner contact information
	.3 Contract contact information
	.4 Brief description of the equipment provided
	.5 Capacity of equipment
	.6 Year the equipment was put into operation
	.7 Value of supply contract
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	Part 1  GENERAL
	1.1 General
	.1 This specification covers the general features of design, materials, manufacture, arrangement, shipment and commissioning of tertiary disk filters, complete with electric drive motors, associated appurtenances, accessories and control panels.  The ...
	.2 It is the intent of these Specifications to specify a complete and operating system that will perform its intended function(s). All devices, fittings, material, equipment and other appurtenances required to perform this function shall be considered...
	.3 All drives, motors, instrumentation etc. supplied shall be designed for unclassified environments.
	.4 Equipment provided under this section shall be fabricated, assembled, and placed in proper operating condition in full conformity with the drawings, specifications, engineering data, instructions, and recommendations of the Manufacturer unless exce...
	.5 Disk Filters shall be supplied in coated carbon or stainless-steel tanks supplied by the manufacturer.
	.6 Each disk filter shall include all components for a fully functioning system including support structures, media, seals, wheels, trunnions, bearings, influent distribution plates (as required), backwashing and filtrate collection system, tank cover...
	.1 Influent/effluent piping/valving
	.2 Piping and valves from the consolidated backwash pumping facility to a common single connection point at each disk filter backwash control valve. All backwash systems, piping and valves internal or external from the filter to the common point of co...
	.3 Interconnecting piping between parallel units’ backwash water collection, drainage, etc.
	.4 Interconnecting wiring and conduits from the vendor supplied control panels and the field installed equipment.


	1.2 performance requirements
	.1 Each Tertiary Filter shall be capable of optimum performance for the following process conditions:
	.1 Number of Units:    Two  (2) units,         firm capacity operation
	.2 Operation Configuration   One (1) Duty / One (1)        Standby
	.3 Design Flow
	.1 Average Daily Flow   6,500 m3/d
	.2 Peak Instantaneous Flow  13,000m3/d

	.4 Filter Influent

	.2 Tertiary treatment controls are to integrate with control ancillary equipment required for the treatment operation, including but not limited to the flocculation tank mixer (as required), coagulant system (if required) polymer system (if required),...
	.3 The Supplier shall be responsible to ensure and guarantee that all the specified equipment will be:
	.1 Designed, fabricated, and assembled to provide reliable and efficient operation.
	.2 CSA Approved (where applicable) and comply with any Codes and Standards referred to in this Specification.
	.3 Of new material which is of current manufacture and proven in the field for the duty required.
	.4 Correctly described on the Form of Quotation.


	1.3 approved manufacturers
	.1 The equipment shall be the product of a company regularly engaged in the design, manufacture and supply of this type of equipment and whose equipment is of a design which has been in satisfactory service under similar conditions for not less than f...

	1.4 alternatives
	.1 If a bidder wishes to offer an alternative proposal, in addition to the proposal complying with this specification, each such alternative must be clearly set out and the related adjustment shall be stated for each alternative.

	1.5 documents
	.1 Read this Specification in conjunction with the following documents:
	.1 Related Specifications
	.1 25 05 03 Programmable Controls for Packaged Systems
	.2 26 05 01 Electrical requirements for Packaged Systems

	.2 RFP Documentations
	.3 Submission Forms
	.4 Form of Proposal
	.5 All information requested on that form shall be submitted in addition to the bidder`s supporting information for the quotation to receive full consideration.
	.6 General Terms and Conditions for Preselected Equipment, shall be the governing terms and conditions accepted in the Form of Proposal by the Supplier.

	.2 This specification together with the above-mentioned documents and any further documents issued therewith by the Engineer comprise the quotation documents.

	1.6 Standards
	.1 All equipment and materials in accordance with the latest issue of all appropriate Standards and Codes, including, but not limited to the following:
	.1 AFBMA - Load Ratings and Fatigue Life for Ball Bearings
	.2 AGMA – American Gear Manufacturer’s Association
	.3 ANSI – American National Standards Institute
	.4 ASME – American Society of Mechanical Engineers
	.5 ASTM – American Society for Testing and Materials
	.6 CEC – Canadian Electrical Code
	.7 CEMA – Canadian Electrical Manufacturers Association
	.8 CSA – Canadian Standards Association
	.9 CWB – Canadian Welding Bureau
	.10 IEC – International Electrotechnical Commission
	.11 NEC - National Electrical Code
	.12 NEMA – National Electrical Manufacturer’s Association
	.13 NFPA – National Fire Protection Association
	.14 NFPA – National Fluid Power Association
	.15 OSHA – Occupational Safety and Health Administration
	.16 SSPC – Steel Structures Painting Council
	.17 UL (cUL) – Underwriter’s Laboratories Inc.


	1.7 Submittals
	.1 Installation Shop Drawings stamped by a Professional Engineer licensed to practice in the Province of Ontario.
	.2 Installation Shop Drawings shall be provided in digital platforms that can be imported into Revit or Solidworks for use during the detailed design.
	.3 Complete assembly and installation drawings, together with wiring diagrams, detailed specifications, and data covering materials used, parts, devices, and other accessories forming a part of the equipment furnished, shall be submitted in accordance...
	.4 Electrical connection diagrams and schematics identifying all items requiring electrical control or power for operation of the equipment shall be submitted for review. Submittals shall verify each applicable feature in this specification.
	.5 The data and specifications for each unit shall include, but shall not be limited to, the following:
	.1 Catalogue cuts or equipment data sheets showing Equipment Supplier’s complete descriptive information and product literature, Equipment make and model, materials of construction.
	.2 Dimensioned drawings for each Filter unit and accessories (General Arrangement Drawings), showing plans, elevation and appropriate cross sections of the complete Disk Filter unit, including recommended location of local control panels, any lifting ...
	.3 Installation Instructions specific to the project.
	.4 Drawings indicating all structural connections, clearances to structures and indicate loads transferred through connections.
	.5 Process Control Narrative for the proposed control system, which shall detail operation mode, control strategy, default parameter setting and alarms. Operating description for the local control panel covering all logic and sequences of operation.
	.6 Electrical requirements and all electrical and mechanical components, including catalogue data on ancillary electrical components including limit switches.
	.7 Data indicating range and required setting of indicators, instruments, timers and other related devices.
	.8 Submit Equipment Testing and Commissioning Plan, and Operating and Maintenance Manual, specific to the project, including the recommended procedures for off-loading, handling and storage of equipment until installed, lubrication, trouble-shooting g...

	.6 Distribution of supplied information:
	.1 Upon notification of the award, the successful proponent shall prepare and submit, within the time period identified in the submittal forms, the above listed documents to the owner’s representative for review and integration in the detailed design....



	Part 2  PRODUCTS
	2.1 general
	.1 Provide two (2) tertiary treatment systems (one (1) duty / one (1) standby), complete with drive impellers, media, supporting frames, spray deflection coverings (as required), spray wash header (as required), backwash suction manifolds (as required...
	.2 As the filter media accumulates solids, the level in the filter will rise and initiate a backwash sequence at high level. The tertiary filter remains on-line and continues to filter secondary effluent throughout the backwash sequence.
	.3 Notwithstanding the specified design conditions, the equipment manufacturer is to optimize the unit operation.
	.4 Each piece of equipment specified shall be designed for continuous operation, 24 hours per day, 7 days per week.
	.5 All housings, structural components, return water collection tank, driven impeller and shaft, filtration media, piping, manifolds, nozzles, valve bodies, ducts, bases, covers, anchors, and fasteners must be a minimum of Type 316 or 316L Stainless S...
	.6 All stainless-steel main components to be treated with full submersion passivation.
	.7 Each unit must be factory assembled and tested prior to delivery to site and ready for installation.
	.8 Furnish all mechanical and electrical equipment and instruments as required to perform the functions specified and described within this document.
	.9 All equipment is to be furnished by or through a single supplier to ensure coordination and compatibility of equipment.
	.10 The equipment must be capable of mode of operation adjustments and post power failure start-up with no additional effort by the operator.
	.11 Provide sufficient quantity of grease or oil of the correct grade necessary for the initial start-up, operation of the equipment and for the extend of the warranty period. Where auto-greasers are incorporated into the supply, they are to be suitab...
	.12 On-site power is available in 600 V / 3 Phase / 60 Hz.

	2.2 Equipment Requirements
	.1 Filter Tank/Basin
	.1 Filter tanks shall be carbon coated or stainless steel, supplied by the manufacturer.

	.2 Structural Frame (as applicable)
	.1 All filter equipment shall be provided on a single equipment skid designed to accommodate all operating and static loads without deflection, deformation, or vibration, which will in any manner degrade performance of the equipment. At a minimum, the...
	.2 The skid shall be fabricated or welded and bolted Type 316 L stainless steel members.
	.3 Equipment base and support frame:
	.1 Provide fabricated base to support the complete assembly. Design frame to adequately support all loads with no vibration when operating at maximum rated speed and throughput.
	.2 Fabricate in sections as required for shipping and installation and provide bolted connections. Alternatively, provide separate bases for major equipment.
	.3 Supply all necessary spring type vibration isolators (if needed) to permit bolting of the base directly to the operating floor. Provide isolators with built-in leveling bolts and resilient shocks as per isolator manufacturer recommendations.
	.4 Provide data on required anchor bolts complete with installation instructions.
	.5 Provide frame with four removable lifting eyes to facilitate handling.
	.6 Assume that the service platform for the filter equipment shall be located 1.5 m above the finished floor for access and observation of the operation.


	.3 Filter Disk Assembly
	.1 Each disk assembly shall be comprised of several individual segments.
	.2 Filter disk assemblies shall be constructed such that each segment is easily removable from the center tube or axle assembly, without special tools, to allow for removal and replacement of the disk segment at the point of installation.
	.3 If applicable, there shall be shoulder seals at the edges of each disk and the wall of the filtrate zone. These seals shall be made of industrial grade EPDM rubber for long life.
	.4 Filter area calculations and loading rates shall be based on the submerged filter area.

	.4 Centre Assembly
	.1 Centre Tube Assembly (If applicable)
	.1 The center tube assembly shall be watertight, one piece, structural welded, minimum 5 mm (3/16”) thick 316 stainless steel fabricated piece that is open at one end to allow the influent or effluent to enter and has openings to the filter discs.
	.2 It also shall consist of 316 stainless steel driven sprocket, wheel assemblies, disk segment rods, disk frame.
	.3 All fasteners shall be 316 stainless steel.

	.2 Centre Axle Assembly (If applicable)
	.1 The center axle on which the disks are mounted shall be made of AISI 316 stainless steel.
	.2 The axle assembly, including the disks, is to be designed so it can be removed from the tank. All internal hardware is to be AISI 316 stainless steel.


	.5 Drive Assembly
	.1 Each filter shall include an adjustable drive assembly with a gearbox, drive sprocket, drive chain or belt to rotate the centre tube or axle assembly.
	.2 The motor shall be standard efficiency TEFC rated for 600V, 3 phase, 60Hz operation.

	.6  Backwash Assembly
	.1 The backwash assembly shall be either suction based or pressure based. Filtered effluent water shall be used for backwashing.
	.2 Backwashing will be through one or two dedicated backwash pump(s) per filter. The filter vendor shall size the backwash pumps.  Pressure based systems shall allow for 20% additional pressure beyond that required at the filter to allow for distribut...
	.3 Backwash pump control (start-stop, speed if applicable, etc.) is to be provided by the vendor Local Control Panel.
	.4 Provide suction valves, discharge valves and check valves for each backwash pump.  Valves will be supplied with electric actuators if required to automate the backwash system; otherwise manual actuators are sufficient.
	.5 All suction and discharge piping between the backwash pumps and the single point of coupling at each filter will be by others.  Engineer will be responsible for sizing the piping and working with the Disk Filter supplier to develop a preferred layo...
	.6 Provide a minimum of one pressure gauge for the suction and discharge of each pump and single magnetic flow meter for the discharge header to measure backwash flows.  Provide any additional instrumentation and/or controls for a fully functioning an...
	.7 Suction based backwash system:
	.1 Provide actuated valves to control backwashing as required.
	.2 Provide one actuated filter drain valve.
	.3 As the amount of solids on the disk surface increases, the static pressure required to pass water through the disk increases. This results in an increased water level within the filter tank and increased differential pressure on the disk.  Provide ...
	.4 Solids are backwashed from the disk surface by liquid suction through 304 or 316 stainless steel backwash shoes. 304 or 316 SS springs shall be used to maintain the proper tensioning of the backwash shoe against the media surface.

	.8 Pressure based backwash system:
	.1 Provide actuated valves to control backwashing at each filter as required.
	.2 Provide one actuated filter drain valve.
	.3 The backwash system shall be comprised of 304 or 316 stainless steel backwash spray headers installed between the discs. Each backwash header shall have spray nozzles for each disc side.
	.4 The spray nozzle shall be of flat pattern to deliver high pressure.
	.5 Provide inlet strainer(s) on each filter complete with differential pressure gauges to protect spray nozzles from plugging.


	.7 Filter Valves
	.1 Filter valves shall be either plug valves or ball valves.  Butterfly valves shall not be acceptable for this application.

	.8 Influent Weir Box (if applicable)
	.1 Each filter shall include a 316 stainless steel influent weir box for flow distribution.  The weir box shall be mounted to the filter basin interior using 316 stainless steel wedge anchors and hardware.

	.9 Integral Influent Weirs (if applicable)
	.1 Each filter shall include an integral influent weir that is part of the tank weldment. The weir shall be constructed of the same material as the filter tank.

	.10 Chemical Cleaning System (as applicable)
	.1 The filter assembly shall be provided with any internal equipment that may be required for intermittent media chemical maintenance cleaning. Provide assistance to engineer in providing recommendations for the sizing and design requirements for any ...
	.2 The disks and other submerged components shall be chlorine resistant, so that chlorine cleaning can be performed, if required, to prevent the growth of swarms or other microorganisms.


	2.3 ELECTRICAL REQUIREMENTS
	.1 Related Specifications
	.1 25 05 03 Programmable Controls for Packaged Systems
	.2 26 05 01 Electrical requirements for Packaged Systems

	.2 Incoming power available at site:
	.1 Main three (3) Phase Power Feed: 600V, 3 Phase, 60 Hz.
	.2 Single Phase Control Power Feed: 120V, 1 Phase, 60 Hz

	.3 General:
	.1 Refer to specification section 26 05 01 for additional requirements.
	.2 If transformers are required to modify the 600V feed, the Supplier is to provide the power requirements.  The transformer shall be provided by others.
	.3 The Tertiary Filter System Main Control Panel enclosure shall be CSA approved type 316/316L Stainless steel and rated NEMA 4X for Non-Hazardous Area with lockable stainless-steel door-on-door style enclosure. The control panel must incorporate an i...
	.4 The Local Control Station enclosures shall be non-corrode and rated NEMA4X for installation in Non-Hazardous areas.
	.5 All local disconnect switches or breakers to be supplied by others per latest local code.
	.6 All internal components shall be sealed as per latest local code from the environment.
	.7 Protection must be provided against earth leakage (i.e. ground) faults.
	.8 All electrical components must be, as practical, “off-the shelf” items and available through local electrical distributors, not solely through the Supplier. Supplier to identify items which must be purchased from the Supplier to maintain the warranty.
	.9 Equipment will be installed indoors.
	.10 All wires and labels inside the panel must be labeled clearly and must match the details on the Control Panel drawings. Use full description where possible.
	.11 Utilization of identical motors for the majority of equipment is preferred to minimize the number of motors required as spare.


	2.4 Instrumentation and CONTROL SYSTEM
	.1 Instrumentation
	.2 Control System
	.1 Each filter shall be provided with a local control panel housing all electrical starters and distribution equipment with a single 600V power supply and a PLC based control panel complete with HMI.  It is acceptable to provide one (1) consolidated p...
	.2 The panels shall allow for local, manual and fully automatic control for operation of the disk filter.  Panels shall be furnished fully assembled, wired and pre-programmed in a NEMA rated and UL/CSA certified control enclosure. All conduit/wiring b...

	.3 Shop Drawings:
	.1 The vendor shall supply detailed shop drawings for the controls system including catalog cuts, shop drawings, control schematics, loop diagrams, layout drawings, control panel layouts, control panel power distribution schematics, network diagrams, ...

	.4 General:
	.1 Refer to specification 25 05 03 and 26 05 01 for additional requirements.
	.2 The unit operation will be integrated into a plant wide control system (SCADA) and HMI (Human Machine Interface).
	.3 The control system shall be pre-wired and pre-programmed to monitor process variables and initiate all process functions required, including closing and positioning of valves, and any other actions necessary to conduct the operation and maintenance...
	.4 The control panel will be installed indoors, with exact location to be determined on-site and approved by Buyer/Consultant.
	.1 The Main Control Panel enclosure shall be CSA approved type 316/316L Stainless steel and rated NEMA 4X for Non-Hazardous Area with lockable stainless-steel door-on-door style enclosure. The control panel must incorporate an inside hinged swing pane...
	.2 Non-ventilated Panels: Design to adequately dissipate heat from equipment mounted inside panel or on panel. Alternatively furnish refrigeration cooling system for Control Panels with supply voltages greater than 120 VAC.
	.3 Furnish a solid metal barrier or Lexan plexiglass shield, to separate 600 VAC (ex. VFD) from 120 VAC (ex. PLC) components.

	.5 One (1) Allen-Bradley CompactLogix PLC with Ethernet connectivity and ready for connection to the plant PLC/SCADA; complete data exchange table & HMI screen Jpegs to be provided to client by Tertiary Filter system manufacturer.
	.6 The PLC shall be capable of bi-directional communication with the plant wide SCADA control system (by Others) by means of an Ethernet/IP. Process monitoring, alarm notification, and remote control shall be possible from the plant wide SCADA control...
	.7 Supply a complete control panel, including the swing panel mounted main fusible type disconnect switched sized for the application c/w NEMA 4X operating handle and interlock, the main processing unit (PLC), the required input/output (I/O) cards, al...
	.8 Operator devices shall be a minimum of 30  mm diameter, type NEMA 4X:
	.1 General: Power ON (white light), General E-Stop (mushroom button), General fault (red light), Alarms Reset (black push-button).
	.2 Equipment Status: Motor Run (Red light), Motor Off (Green light) Motor Fault (Yellow light).
	.3 Auxiliary Equipment Status: Valve Open (Red), Valve Closed (Green)
	.4 Equipment manual controls: Auto / Manual (selector switch), Motor On / Off (selector switch).

	.9 Supply all components required to eliminate any detrimental effects of supply voltage harmonic distortion, ripple, or high voltage DC spikes and to maintain satisfactory operation of the equipment (ex. surge suppression). A constant voltage transfo...
	.10 Uninterruptible Power Supply (UPS):
	.1 All control panels having a PLC, I/O rack, and/or data communications equipment shall be fed power from a UPS. This includes control panels supplied with packaged systems.
	.2 The UPS shall provide uninterrupted power to, at minimum, the PLC/RTU, its I/O and field instruments.
	.3 The UPS shall be sized to ensure the control panel continues to perform communications, data manipulation, calculations, monitoring and process data archiving for a minimum of 20 minutes following the loss of supply power.
	.4 When sizing the UPS, all critical loads shall be identified and power calculations shall be provided. Provide additional battery cabinets to allow for load/time requirements if necessary.
	.5 Where possible, install the UPS in a control panel. The UPS shall not block access to any panel mounted equipment.
	.6 Enclose any unit not mounted in a control panel within a vented enclosure with a NEMA rating suitable for its mounting location.

	.11 The PLC Supplier’s recommended wiring practices shall be followed for the PLC and all associated components. The Supplier shall furnish and install all necessary relays, pilot devices, or other components necessary to avoid dissipation of inductiv...
	.12 Resistor-capacitor networks shall be provided for each relay that interfaces with the PLC. The PLC shall be sized to provide at least 25 percent spare program memory. Provide a minimum of 20 percent spare Input and Output modules and of correspond...
	.13 Provide a minimum of 100% spare fuses with a spare fuse holder mounted inside the panel.
	.14 The vendor will be required to provide fully documented ladder logic along with the actual PLC program (not the PLC programming software) on DVD.
	.15 Supplier must provide the most recent versions of the PLC program following successful commissioning.
	.16 Provide a written confirmation from the Supplier of each product stating that it is a current product and that it will be supported (spare parts, software drivers, service, etc.) for a period of not less than Five (5) years from the date of purcha...
	.17 One (1) x 12-inch color Allen Bradley model Panel View Plus 7.

	.5 The tertiary filters shall be controlled as follows:
	.1 When the HAND/OFF/AUTO selector switch at the Tertiary Filter is in HAND, the media drive, and wash-water solenoid valve can be controlled by the individual START/STOP and OPEN/CLOSE pushbuttons for each component. The media drive speeds can be con...
	.2 Upon activation of any EMERGENCY STOP cord, all components of the Tertiary Filter System shall stop and close.
	.3 When the HAND/OFF/AUTO is in AUTO, the Tertiary Filter shall be controlled by the plant PLC.

	.6 Remote monitoring and control:
	.1 Provide dry relay contact outputs for the following:
	.1 System Auto.
	.2 System Failed.
	.3 Emergency Stop.
	.4 System Running.
	.5 Media Drive Running.
	.6 Media Drive Failed.
	.7 Low Spray Water Pressure or Flow.
	.8 Zero-motion.

	.2 Accept 120 VAC discrete inputs for the following:
	.1 Media Drive Run

	.3 Provide 4-20 mA outputs for the following:
	.1 Media Drive Speed
	.2 Polymer Feed Rate

	.4 Provide 4-20 mA inputs for the following:
	.1 Media Drive Speed Setpoint



	2.5 SPARE PARTS
	.1 The following spare parts and safety equipment to be supplied at each facility (Supplier to advise, if and how their spare parts list differs from the below.):
	.1 Replacement media for one complete filter including all media backing support assemblies, seals, fastening hardware for direct bolt-in to a unit.
	.2 One (1) replacement drive sprocket/cog and chain/belt
	.3 One complete set of all bearings and/or trunnion wheels for a single filter
	.4 Complete set of replacement backwash shoe assemblies or backwash nozzles for a complete filter
	.5 Complete set of internal seals for one filter as required
	.6 One (1) complete drive motor and gearbox for each type of motor/gearbox included on a single filter.
	.7 One (1) set of any special tools required for maintenance

	.2 Spare parts shall be suitably packaged in separate individual boxes/crates with labels indicating the contents of each package. Spare parts shall be delivered to the Owner as directed. Spare parts shall be shipped in separate packages from the inst...


	Part 3  execution
	3.1 DELIVERY, STORAGE AND HANDLING
	.1 All equipment shall be shipped completely assembled where possible. Large fabricated assemblies shall be shipped in sub-assemblies as large as practical from the point of view of moving them into and about the structures, and piece-marked to facili...
	.2 The Supplier shall co-operate with the General Contractor in the matter of packaging, time of delivery and shipping.
	.3 The equipment and appurtenances shall be delivered to the Site of the work in a condition satisfactory to the Owner and any omissions, discrepancies, or damage evident on delivery shall be made good by the Supplier.
	.4 The General Contractor at the Site shall unload the Supplier’s equipment, sign the carrier's pro bill to indicate receipt of the required number of crates, packages, note any apparent shortages of or visible damage to such crates and packages and s...
	.5 The Supplier shall supply the services of a competent, factory-trained technical representative to site during major equipment deliveries to ensure proper receiving, handling, storage, and completeness of shipped components.

	3.2 Equipment Delivery and Installation Verification
	.1 Delivery of Equipment: The Supplier shall coordinate the date of major equipment delivery close to the time the equipment will be installed. The General Contractor will be responsible for receiving, off-loading, and placing into storage all equipme...

	3.3 installation
	.1 Lifting lugs: Equipment or components over 45 kg (100 pounds) in weight shall be provided with lifting lugs.
	.2 Filter assemblies and equipment shall be installed in accordance with approved procedures, by the general contractor, submitted with the shop drawings and as indicated, and in strict compliance with the manufacturer's recommendations, unless otherw...
	.3 Inspection, testing, start-up, and field adjustment shall be as indicated.

	3.4 manufacturer’s services
	.1 Provide written instruction and information to the General Contractor for the installation of the equipment.
	.2 Respond to queries during construction related to installation and commissioning of the supplied equipment.
	.3 Liaise with the General Contractor to identify milestones for inspection.
	.4 The equipment shall be installed under the supervision of a representative of the Supplier who shall also instruct the Owner’s personnel in these matters. Provide this service priced (including all expenses) as part of this Contract as noted below.
	.5 Manufacturer’s Field Representative, shall be a skilled factory-trained technician, with references for a least 10 other complete installations.
	.6 All costs, including travel, lodging, meals, and incidentals for Supplier service shall be included in the bid form.

	3.5 Field Quality Control
	.1 Installation Check. The Manufacturer shall provide the services of a qualified field representative according to the quality control section to assist during installation of the equipment by the General Construction Contractor. As a minimum, the Ma...
	.1 Installation assistance (2 trip) 2 days (per trip)
	.2 Startup assistance (3 trips) 1 day (per trip)

	.2 In conjunction with startup, after installation of the filters and after all accessories are in operable condition, a field mechanical test shall be performed by the General Construction Contractor under the supervision of the Manufacturer in the p...
	.3 Each filter shall be submitted to complete normal start, normal stop, and emergency stop cycles. Each filter shall then be submitted to an 8-hour running test. At the beginning and end of the test and at periodic intervals between, all thermometers...
	.4 The no-load amperage of the motor shall be checked and recorded. The start timer and acceleration time to running speed shall be checked and adjusted, if necessary.
	.5 Any malfunctions appearing during the tests shall be corrected and additional testing performed, as directed by the Engineer, to assure that the defective or maladjusted equipment will perform satisfactorily after adjustment.
	.6 In conjunction with start-up, after the field mechanical test, the Manufacturer shall make the equipment available to assist with start-up activities related to auxiliary equipment, including backwash pumps and other related equipment. The start-up...
	.7 Field Evaluation Tests. A field evaluation test shall be run on each filter after the installation is complete and the filters are operating properly as determined by the representative of the Manufacturer. The field evaluation test shall be broken...
	.1 Field Evaluation testing (3 trips) 4 days (per trip), 8 hours per day (excluding travel time)

	.8 Preliminary Field Tests. Preliminary field tests shall be conducted using the filter under the design conditions specified. Preliminary field tests shall consist of a series of runs to confirm the solid loading rate to meet the design conditions.
	.9 Performance Tests. Performance tests shall be conducted to demonstrate the equipment's ability to consistently perform at the design conditions specified. Each filter shall be operated under design operating conditions. Separate tests shall be cond...
	.1 Forty-eight (48) consecutive hour period at Average Daily Flow with secondary effluent
	.2 Twenty (24) hour period at Peak Flow conditions with secondary effluent

	Due to flow constraints, the vendor shall allow for three separate performance tests to cover all filters (i.e., only 1/3 of the filters will be performance tested at a time).
	.10 Test Protocol. The actual plant flow at the time of the testing will be available to achieve each of the test conditions. If not, flow through the filter will be calculated using the water level over the effluent weir.
	.1 The filters to be tested will be set up the week before testing begins and must be operated for a sufficient period in advance of the start of testing at 8 am on the first day.
	.2 The Supplier shall furnish all labour, materials, equipment, lab services, instrumentation, and any other equipment and services necessary for conducting the field performance testing.
	.3 The influent flow and influent and effluent sampling data shall be collected and presented by the Manufacturer in a report. The data shall be presented to clearly verify performance compliance. At a minimum, the report must include records of the f...
	.1 Daily flow total
	.2 Influent/Effluent TSS composite sample concentration
	.3 Influent/Effluent total phosphorus (TP), Soluble phosphorus
	.4 Backwash rates


	.11 The test results will be used to prove compliance with the performance requirements prior to acceptance of the equipment and to evaluate cost adjustments on the equipment if necessary. Consistent compliance with design conditions shall be defined ...
	.12 The Engineer's initial observation of tests over a maximum of four working days shall be at the Owner's expense. All costs of subsequent visits by the Engineer to witness or observe additional tests necessary because of failure of the initial test...
	.13 Essentially, steady state operation shall be maintained throughout the test.
	.14 Samples will be collected as directed by Engineer, and analyses performed at no cost to Owner by an independent testing laboratory acceptable to Owner. The Manufacturer may collect parallel samples for analyses by others. Engineer shall initial al...
	.15 Should the equipment not achieve consistent compliance during the performance tests, or fail to achieve the required discharge TSS and TP concentrations, then the Manufacturer shall modify the equipment and repeat the performance tests. Costs of m...
	.16 Engineer shall be sole judge of conformance with performance testing requirements.
	.17 Field Evaluation Report. The Manufacturer shall submit a written report within 10 days after completion of the tests presenting the results of the field evaluation tests. The report shall include all laboratory analysis reports and recorded data a...
	.1 Results of preliminary test runs
	.2 Data from performance testing to demonstrate consistent achievement of design conditions for the Disk Filter:
	.1 Influent flow
	.2 Loading rate
	.3 Influent/Effluent TSS concentrations
	.4 Influent/Effluent Particle size distribution (PSD)
	.5 Backwash ratio
	.1 Filtration rate
	.2 Backwash flowrate
	.3 Length of filtration period
	.4 Length of backwash cycle

	.6 Transmittance at UV system


	.18 After installation supervision and field-testing services, the Supplier shall submit to the owner’s representative, a certification letter certifying that the equipment was installed per the manufacturer’s recommendations.
	.19 Balance. All rotating parts shall be accurately machined and shall be in as nearly perfect rotational balance as practicable.

	3.6 TRAINING
	.1 Training shall be provided on the complete start-up, shutdown, operation and maintenance procedures and troubleshooting of the filter and all ancillary equipment and as indicated in the training section. As a minimum, the Manufacturer's field repre...
	.1 Training (2 trips) 1 day (per trip), 8 hours per day (excluding travel time)


	3.7 Warranty
	.1 Each filter shall be new and shall carry the full Manufacturer's warranty on parts, service, and performance. Warranty shall begin at substantial completion. The warranty shall include replacement of all defective equipment and shall extend two (2)...
	.2 Allow for a minimum of two visits to inspect and clean the filters. These visits are in addition to any other required warranty visits.
	.3 Corrective Work. Any location where corrosion is evident shall be considered a failure of the material or the protection system. Before starting corrective work, the Manufacturer shall submit to the Engineer for review an analysis of the cause of t...
	.4 Inspection. Each filter shall be inspected at the end of the warranty period by representatives of the Owner, the Engineer, and the Manufacturer to identify any failures that may have occurred. The Manufacturer shall establish the date of each insp...
	.5 The Manufacturer shall prepare and deliver to the Owner an inspection report covering each inspection, indicating the number and type of failures observed, material and part where materials have failed, the percentage of the surface area where corr...
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	Part 1  GENERAL
	1.1 General
	.1 This specification covers the general features of design, materials, manufacture, arrangement, shipment and commissioning of tertiary disk filters, complete with electric drive motors, associated appurtenances, accessories and control panels.  The ...
	.2 It is the intent of these Specifications to specify a complete and operating system that will perform its intended function(s). All devices, fittings, material, equipment and other appurtenances required to perform this function shall be considered...
	.3 All drives, motors, instrumentation etc. supplied shall be designed for unclassified environments.
	.4 Equipment provided under this section shall be fabricated, assembled, and placed in proper operating condition in full conformity with the drawings, specifications, engineering data, instructions, and recommendations of the Manufacturer unless exce...
	.5 Disk Filters shall be supplied in coated carbon or stainless-steel tanks supplied by the manufacturer.
	.6 Each disk filter shall include all components for a fully functioning system including support structures, media, seals, wheels, trunnions, bearings, influent distribution plates (as required), backwashing and filtrate collection system, tank cover...
	.1 Influent/effluent piping/valving
	.2 Piping and valves from the consolidated backwash pumping facility to a common single connection point at each disk filter backwash control valve. All backwash systems, piping and valves internal or external from the filter to the common point of co...
	.3 Interconnecting piping between parallel units’ backwash water collection, drainage, etc.
	.4 Interconnecting wiring and conduits from the vendor supplied control panels and the field installed equipment.


	1.2 performance requirements
	.1 Each Tertiary Filter shall be capable of optimum performance for the following process conditions:
	.1 Number of Units:    Two  (2) units,         firm capacity operation
	.2 Operation Configuration   One (1) Duty / One (1)        Standby
	.3 Design Flow
	.1 Average Daily Flow   6,500 m3/d
	.2 Peak Instantaneous Flow  13,000m3/d

	.4 Filter Influent

	.2 Tertiary treatment controls are to integrate with control ancillary equipment required for the treatment operation, including but not limited to the flocculation tank mixer (as required), coagulant system (if required) polymer system (if required),...
	.3 The Supplier shall be responsible to ensure and guarantee that all the specified equipment will be:
	.1 Designed, fabricated, and assembled to provide reliable and efficient operation.
	.2 CSA Approved (where applicable) and comply with any Codes and Standards referred to in this Specification.
	.3 Of new material which is of current manufacture and proven in the field for the duty required.
	.4 Correctly described on the Form of Quotation.


	1.3 approved manufacturers
	.1 The equipment shall be the product of a company regularly engaged in the design, manufacture and supply of this type of equipment and whose equipment is of a design which has been in satisfactory service under similar conditions for not less than f...

	1.4 alternatives
	.1 If a bidder wishes to offer an alternative proposal, in addition to the proposal complying with this specification, each such alternative must be clearly set out and the related adjustment shall be stated for each alternative.

	1.5 documents
	.1 Read this Specification in conjunction with the following documents:
	.1 Related Specifications
	.1 25 05 03 Programmable Controls for Packaged Systems
	.2 26 05 01 Electrical requirements for Packaged Systems

	.2 RFP Documentations
	.3 Submission Forms
	.4 Form of Proposal
	.5 All information requested on that form shall be submitted in addition to the bidder`s supporting information for the quotation to receive full consideration.
	.6 General Terms and Conditions for Preselected Equipment, shall be the governing terms and conditions accepted in the Form of Proposal by the Supplier.

	.2 This specification together with the above-mentioned documents and any further documents issued therewith by the Engineer comprise the quotation documents.

	1.6 Standards
	.1 All equipment and materials in accordance with the latest issue of all appropriate Standards and Codes, including, but not limited to the following:
	.1 AFBMA - Load Ratings and Fatigue Life for Ball Bearings
	.2 AGMA – American Gear Manufacturer’s Association
	.3 ANSI – American National Standards Institute
	.4 ASME – American Society of Mechanical Engineers
	.5 ASTM – American Society for Testing and Materials
	.6 CEC – Canadian Electrical Code
	.7 CEMA – Canadian Electrical Manufacturers Association
	.8 CSA – Canadian Standards Association
	.9 CWB – Canadian Welding Bureau
	.10 IEC – International Electrotechnical Commission
	.11 NEC - National Electrical Code
	.12 NEMA – National Electrical Manufacturer’s Association
	.13 NFPA – National Fire Protection Association
	.14 NFPA – National Fluid Power Association
	.15 OSHA – Occupational Safety and Health Administration
	.16 SSPC – Steel Structures Painting Council
	.17 UL (cUL) – Underwriter’s Laboratories Inc.


	1.7 Submittals
	.1 Installation Shop Drawings stamped by a Professional Engineer licensed to practice in the Province of Ontario.
	.2 Installation Shop Drawings shall be provided in digital platforms that can be imported into Revit or Solidworks for use during the detailed design.
	.3 Complete assembly and installation drawings, together with wiring diagrams, detailed specifications, and data covering materials used, parts, devices, and other accessories forming a part of the equipment furnished, shall be submitted in accordance...
	.4 Electrical connection diagrams and schematics identifying all items requiring electrical control or power for operation of the equipment shall be submitted for review. Submittals shall verify each applicable feature in this specification.
	.5 The data and specifications for each unit shall include, but shall not be limited to, the following:
	.1 Catalogue cuts or equipment data sheets showing Equipment Supplier’s complete descriptive information and product literature, Equipment make and model, materials of construction.
	.2 Dimensioned drawings for each Filter unit and accessories (General Arrangement Drawings), showing plans, elevation and appropriate cross sections of the complete Disk Filter unit, including recommended location of local control panels, any lifting ...
	.3 Installation Instructions specific to the project.
	.4 Drawings indicating all structural connections, clearances to structures and indicate loads transferred through connections.
	.5 Process Control Narrative for the proposed control system, which shall detail operation mode, control strategy, default parameter setting and alarms. Operating description for the local control panel covering all logic and sequences of operation.
	.6 Electrical requirements and all electrical and mechanical components, including catalogue data on ancillary electrical components including limit switches.
	.7 Data indicating range and required setting of indicators, instruments, timers and other related devices.
	.8 Submit Equipment Testing and Commissioning Plan, and Operating and Maintenance Manual, specific to the project, including the recommended procedures for off-loading, handling and storage of equipment until installed, lubrication, trouble-shooting g...

	.6 Distribution of supplied information:
	.1 Upon notification of the award, the successful proponent shall prepare and submit, within the time period identified in the submittal forms, the above listed documents to the owner’s representative for review and integration in the detailed design....



	Part 2  PRODUCTS
	2.1 general
	.1 Provide two (2) tertiary treatment systems (one (1) duty / one (1) standby), complete with drive impellers, media, supporting frames, spray deflection coverings (as required), spray wash header (as required), backwash suction manifolds (as required...
	.2 As the filter media accumulates solids, the level in the filter will rise and initiate a backwash sequence at high level. The tertiary filter remains on-line and continues to filter secondary effluent throughout the backwash sequence.
	.3 Notwithstanding the specified design conditions, the equipment manufacturer is to optimize the unit operation.
	.4 Each piece of equipment specified shall be designed for continuous operation, 24 hours per day, 7 days per week.
	.5 All housings, structural components, return water collection tank, driven impeller and shaft, filtration media, piping, manifolds, nozzles, valve bodies, ducts, bases, covers, anchors, and fasteners must be a minimum of Type 316 or 316L Stainless S...
	.6 All stainless-steel main components to be treated with full submersion passivation.
	.7 Each unit must be factory assembled and tested prior to delivery to site and ready for installation.
	.8 Furnish all mechanical and electrical equipment and instruments as required to perform the functions specified and described within this document.
	.9 All equipment is to be furnished by or through a single supplier to ensure coordination and compatibility of equipment.
	.10 The equipment must be capable of mode of operation adjustments and post power failure start-up with no additional effort by the operator.
	.11 Provide sufficient quantity of grease or oil of the correct grade necessary for the initial start-up, operation of the equipment and for the extend of the warranty period. Where auto-greasers are incorporated into the supply, they are to be suitab...
	.12 On-site power is available in 600 V / 3 Phase / 60 Hz.

	2.2 Equipment Requirements
	.1 Filter Tank/Basin
	.1 Filter tanks shall be carbon coated or stainless steel, supplied by the manufacturer.

	.2 Structural Frame (as applicable)
	.1 All filter equipment shall be provided on a single equipment skid designed to accommodate all operating and static loads without deflection, deformation, or vibration, which will in any manner degrade performance of the equipment. At a minimum, the...
	.2 The skid shall be fabricated or welded and bolted Type 316 L stainless steel members.
	.3 Equipment base and support frame:
	.1 Provide fabricated base to support the complete assembly. Design frame to adequately support all loads with no vibration when operating at maximum rated speed and throughput.
	.2 Fabricate in sections as required for shipping and installation and provide bolted connections. Alternatively, provide separate bases for major equipment.
	.3 Supply all necessary spring type vibration isolators (if needed) to permit bolting of the base directly to the operating floor. Provide isolators with built-in leveling bolts and resilient shocks as per isolator manufacturer recommendations.
	.4 Provide data on required anchor bolts complete with installation instructions.
	.5 Provide frame with four removable lifting eyes to facilitate handling.
	.6 Assume that the service platform for the filter equipment shall be located 1.5 m above the finished floor for access and observation of the operation.


	.3 Filter Disk Assembly
	.1 Each disk assembly shall be comprised of several individual segments.
	.2 Filter disk assemblies shall be constructed such that each segment is easily removable from the center tube or axle assembly, without special tools, to allow for removal and replacement of the disk segment at the point of installation.
	.3 If applicable, there shall be shoulder seals at the edges of each disk and the wall of the filtrate zone. These seals shall be made of industrial grade EPDM rubber for long life.
	.4 Filter area calculations and loading rates shall be based on the submerged filter area.

	.4 Centre Assembly
	.1 Centre Tube Assembly (If applicable)
	.1 The center tube assembly shall be watertight, one piece, structural welded, minimum 5 mm (3/16”) thick 316 stainless steel fabricated piece that is open at one end to allow the influent or effluent to enter and has openings to the filter discs.
	.2 It also shall consist of 316 stainless steel driven sprocket, wheel assemblies, disk segment rods, disk frame.
	.3 All fasteners shall be 316 stainless steel.

	.2 Centre Axle Assembly (If applicable)
	.1 The center axle on which the disks are mounted shall be made of AISI 316 stainless steel.
	.2 The axle assembly, including the disks, is to be designed so it can be removed from the tank. All internal hardware is to be AISI 316 stainless steel.


	.5 Drive Assembly
	.1 Each filter shall include an adjustable drive assembly with a gearbox, drive sprocket, drive chain or belt to rotate the centre tube or axle assembly.
	.2 The motor shall be standard efficiency TEFC rated for 600V, 3 phase, 60Hz operation.

	.6  Backwash Assembly
	.1 The backwash assembly shall be either suction based or pressure based. Filtered effluent water shall be used for backwashing.
	.2 Backwashing will be through one or two dedicated backwash pump(s) per filter. The filter vendor shall size the backwash pumps.  Pressure based systems shall allow for 20% additional pressure beyond that required at the filter to allow for distribut...
	.3 Backwash pump control (start-stop, speed if applicable, etc.) is to be provided by the vendor Local Control Panel.
	.4 Provide suction valves, discharge valves and check valves for each backwash pump.  Valves will be supplied with electric actuators if required to automate the backwash system; otherwise manual actuators are sufficient.
	.5 All suction and discharge piping between the backwash pumps and the single point of coupling at each filter will be by others.  Engineer will be responsible for sizing the piping and working with the Disk Filter supplier to develop a preferred layo...
	.6 Provide a minimum of one pressure gauge for the suction and discharge of each pump and single magnetic flow meter for the discharge header to measure backwash flows.  Provide any additional instrumentation and/or controls for a fully functioning an...
	.7 Suction based backwash system:
	.1 Provide actuated valves to control backwashing as required.
	.2 Provide one actuated filter drain valve.
	.3 As the amount of solids on the disk surface increases, the static pressure required to pass water through the disk increases. This results in an increased water level within the filter tank and increased differential pressure on the disk.  Provide ...
	.4 Solids are backwashed from the disk surface by liquid suction through 304 or 316 stainless steel backwash shoes. 304 or 316 SS springs shall be used to maintain the proper tensioning of the backwash shoe against the media surface.

	.8 Pressure based backwash system:
	.1 Provide actuated valves to control backwashing at each filter as required.
	.2 Provide one actuated filter drain valve.
	.3 The backwash system shall be comprised of 304 or 316 stainless steel backwash spray headers installed between the discs. Each backwash header shall have spray nozzles for each disc side.
	.4 The spray nozzle shall be of flat pattern to deliver high pressure.
	.5 Provide inlet strainer(s) on each filter complete with differential pressure gauges to protect spray nozzles from plugging.


	.7 Filter Valves
	.1 Filter valves shall be either plug valves or ball valves.  Butterfly valves shall not be acceptable for this application.

	.8 Influent Weir Box (if applicable)
	.1 Each filter shall include a 316 stainless steel influent weir box for flow distribution.  The weir box shall be mounted to the filter basin interior using 316 stainless steel wedge anchors and hardware.

	.9 Integral Influent Weirs (if applicable)
	.1 Each filter shall include an integral influent weir that is part of the tank weldment. The weir shall be constructed of the same material as the filter tank.

	.10 Chemical Cleaning System (as applicable)
	.1 The filter assembly shall be provided with any internal equipment that may be required for intermittent media chemical maintenance cleaning. Provide assistance to engineer in providing recommendations for the sizing and design requirements for any ...
	.2 The disks and other submerged components shall be chlorine resistant, so that chlorine cleaning can be performed, if required, to prevent the growth of swarms or other microorganisms.


	2.3 ELECTRICAL REQUIREMENTS
	.1 Related Specifications
	.1 25 05 03 Programmable Controls for Packaged Systems
	.2 26 05 01 Electrical requirements for Packaged Systems

	.2 Incoming power available at site:
	.1 Main three (3) Phase Power Feed: 600V, 3 Phase, 60 Hz.
	.2 Single Phase Control Power Feed: 120V, 1 Phase, 60 Hz

	.3 General:
	.1 Refer to specification section 26 05 01 for additional requirements.
	.2 If transformers are required to modify the 600V feed, the Supplier is to provide the power requirements.  The transformer shall be provided by others.
	.3 The Tertiary Filter System Main Control Panel enclosure shall be CSA approved type 316/316L Stainless steel and rated NEMA 4X for Non-Hazardous Area with lockable stainless-steel door-on-door style enclosure. The control panel must incorporate an i...
	.4 The Local Control Station enclosures shall be non-corrode and rated NEMA4X for installation in Non-Hazardous areas.
	.5 All local disconnect switches or breakers to be supplied by others per latest local code.
	.6 All internal components shall be sealed as per latest local code from the environment.
	.7 Protection must be provided against earth leakage (i.e. ground) faults.
	.8 All electrical components must be, as practical, “off-the shelf” items and available through local electrical distributors, not solely through the Supplier. Supplier to identify items which must be purchased from the Supplier to maintain the warranty.
	.9 Equipment will be installed indoors.
	.10 All wires and labels inside the panel must be labeled clearly and must match the details on the Control Panel drawings. Use full description where possible.
	.11 Utilization of identical motors for the majority of equipment is preferred to minimize the number of motors required as spare.


	2.4 Instrumentation and CONTROL SYSTEM
	.1 Instrumentation
	.2 Control System
	.1 Each filter shall be provided with a local control panel housing all electrical starters and distribution equipment with a single 600V power supply and a PLC based control panel complete with HMI.  It is acceptable to provide one (1) consolidated p...
	.2 The panels shall allow for local, manual and fully automatic control for operation of the disk filter.  Panels shall be furnished fully assembled, wired and pre-programmed in a NEMA rated and UL/CSA certified control enclosure. All conduit/wiring b...

	.3 Shop Drawings:
	.1 The vendor shall supply detailed shop drawings for the controls system including catalog cuts, shop drawings, control schematics, loop diagrams, layout drawings, control panel layouts, control panel power distribution schematics, network diagrams, ...

	.4 General:
	.1 Refer to specification 25 05 03 and 26 05 01 for additional requirements.
	.2 The unit operation will be integrated into a plant wide control system (SCADA) and HMI (Human Machine Interface).
	.3 The control system shall be pre-wired and pre-programmed to monitor process variables and initiate all process functions required, including closing and positioning of valves, and any other actions necessary to conduct the operation and maintenance...
	.4 The control panel will be installed indoors, with exact location to be determined on-site and approved by Buyer/Consultant.
	.1 The Main Control Panel enclosure shall be CSA approved type 316/316L Stainless steel and rated NEMA 4X for Non-Hazardous Area with lockable stainless-steel door-on-door style enclosure. The control panel must incorporate an inside hinged swing pane...
	.2 Non-ventilated Panels: Design to adequately dissipate heat from equipment mounted inside panel or on panel. Alternatively furnish refrigeration cooling system for Control Panels with supply voltages greater than 120 VAC.
	.3 Furnish a solid metal barrier or Lexan plexiglass shield, to separate 600 VAC (ex. VFD) from 120 VAC (ex. PLC) components.

	.5 One (1) Allen-Bradley CompactLogix PLC with Ethernet connectivity and ready for connection to the plant PLC/SCADA; complete data exchange table & HMI screen Jpegs to be provided to client by Tertiary Filter system manufacturer.
	.6 The PLC shall be capable of bi-directional communication with the plant wide SCADA control system (by Others) by means of an Ethernet/IP. Process monitoring, alarm notification, and remote control shall be possible from the plant wide SCADA control...
	.7 Supply a complete control panel, including the swing panel mounted main fusible type disconnect switched sized for the application c/w NEMA 4X operating handle and interlock, the main processing unit (PLC), the required input/output (I/O) cards, al...
	.8 Operator devices shall be a minimum of 30  mm diameter, type NEMA 4X:
	.1 General: Power ON (white light), General E-Stop (mushroom button), General fault (red light), Alarms Reset (black push-button).
	.2 Equipment Status: Motor Run (Red light), Motor Off (Green light) Motor Fault (Yellow light).
	.3 Auxiliary Equipment Status: Valve Open (Red), Valve Closed (Green)
	.4 Equipment manual controls: Auto / Manual (selector switch), Motor On / Off (selector switch).

	.9 Supply all components required to eliminate any detrimental effects of supply voltage harmonic distortion, ripple, or high voltage DC spikes and to maintain satisfactory operation of the equipment (ex. surge suppression). A constant voltage transfo...
	.10 Uninterruptible Power Supply (UPS):
	.1 All control panels having a PLC, I/O rack, and/or data communications equipment shall be fed power from a UPS. This includes control panels supplied with packaged systems.
	.2 The UPS shall provide uninterrupted power to, at minimum, the PLC/RTU, its I/O and field instruments.
	.3 The UPS shall be sized to ensure the control panel continues to perform communications, data manipulation, calculations, monitoring and process data archiving for a minimum of 20 minutes following the loss of supply power.
	.4 When sizing the UPS, all critical loads shall be identified and power calculations shall be provided. Provide additional battery cabinets to allow for load/time requirements if necessary.
	.5 Where possible, install the UPS in a control panel. The UPS shall not block access to any panel mounted equipment.
	.6 Enclose any unit not mounted in a control panel within a vented enclosure with a NEMA rating suitable for its mounting location.

	.11 The PLC Supplier’s recommended wiring practices shall be followed for the PLC and all associated components. The Supplier shall furnish and install all necessary relays, pilot devices, or other components necessary to avoid dissipation of inductiv...
	.12 Resistor-capacitor networks shall be provided for each relay that interfaces with the PLC. The PLC shall be sized to provide at least 25 percent spare program memory. Provide a minimum of 20 percent spare Input and Output modules and of correspond...
	.13 Provide a minimum of 100% spare fuses with a spare fuse holder mounted inside the panel.
	.14 The vendor will be required to provide fully documented ladder logic along with the actual PLC program (not the PLC programming software) on DVD.
	.15 Supplier must provide the most recent versions of the PLC program following successful commissioning.
	.16 Provide a written confirmation from the Supplier of each product stating that it is a current product and that it will be supported (spare parts, software drivers, service, etc.) for a period of not less than Five (5) years from the date of purcha...
	.17 One (1) x 12-inch color Allen Bradley model Panel View Plus 7.

	.5 The tertiary filters shall be controlled as follows:
	.1 When the HAND/OFF/AUTO selector switch at the Tertiary Filter is in HAND, the media drive, and wash-water solenoid valve can be controlled by the individual START/STOP and OPEN/CLOSE pushbuttons for each component. The media drive speeds can be con...
	.2 Upon activation of any EMERGENCY STOP cord, all components of the Tertiary Filter System shall stop and close.
	.3 When the HAND/OFF/AUTO is in AUTO, the Tertiary Filter shall be controlled by the plant PLC.

	.6 Remote monitoring and control:
	.1 Provide dry relay contact outputs for the following:
	.1 System Auto.
	.2 System Failed.
	.3 Emergency Stop.
	.4 System Running.
	.5 Media Drive Running.
	.6 Media Drive Failed.
	.7 Low Spray Water Pressure or Flow.
	.8 Zero-motion.

	.2 Accept 120 VAC discrete inputs for the following:
	.1 Media Drive Run

	.3 Provide 4-20 mA outputs for the following:
	.1 Media Drive Speed
	.2 Polymer Feed Rate

	.4 Provide 4-20 mA inputs for the following:
	.1 Media Drive Speed Setpoint



	2.5 SPARE PARTS
	.1 The following spare parts and safety equipment to be supplied at each facility (Supplier to advise, if and how their spare parts list differs from the below.):
	.1 Replacement media for one complete filter including all media backing support assemblies, seals, fastening hardware for direct bolt-in to a unit.
	.2 One (1) replacement drive sprocket/cog and chain/belt
	.3 One complete set of all bearings and/or trunnion wheels for a single filter
	.4 Complete set of replacement backwash shoe assemblies or backwash nozzles for a complete filter
	.5 Complete set of internal seals for one filter as required
	.6 One (1) complete drive motor and gearbox for each type of motor/gearbox included on a single filter.
	.7 One (1) set of any special tools required for maintenance

	.2 Spare parts shall be suitably packaged in separate individual boxes/crates with labels indicating the contents of each package. Spare parts shall be delivered to the Owner as directed. Spare parts shall be shipped in separate packages from the inst...


	Part 3  execution
	3.1 DELIVERY, STORAGE AND HANDLING
	.1 All equipment shall be shipped completely assembled where possible. Large fabricated assemblies shall be shipped in sub-assemblies as large as practical from the point of view of moving them into and about the structures, and piece-marked to facili...
	.2 The Supplier shall co-operate with the General Contractor in the matter of packaging, time of delivery and shipping.
	.3 The equipment and appurtenances shall be delivered to the Site of the work in a condition satisfactory to the Owner and any omissions, discrepancies, or damage evident on delivery shall be made good by the Supplier.
	.4 The General Contractor at the Site shall unload the Supplier’s equipment, sign the carrier's pro bill to indicate receipt of the required number of crates, packages, note any apparent shortages of or visible damage to such crates and packages and s...
	.5 The Supplier shall supply the services of a competent, factory-trained technical representative to site during major equipment deliveries to ensure proper receiving, handling, storage, and completeness of shipped components.

	3.2 Equipment Delivery and Installation Verification
	.1 Delivery of Equipment: The Supplier shall coordinate the date of major equipment delivery close to the time the equipment will be installed. The General Contractor will be responsible for receiving, off-loading, and placing into storage all equipme...

	3.3 installation
	.1 Lifting lugs: Equipment or components over 45 kg (100 pounds) in weight shall be provided with lifting lugs.
	.2 Filter assemblies and equipment shall be installed in accordance with approved procedures, by the general contractor, submitted with the shop drawings and as indicated, and in strict compliance with the manufacturer's recommendations, unless otherw...
	.3 Inspection, testing, start-up, and field adjustment shall be as indicated.

	3.4 manufacturer’s services
	.1 Provide written instruction and information to the General Contractor for the installation of the equipment.
	.2 Respond to queries during construction related to installation and commissioning of the supplied equipment.
	.3 Liaise with the General Contractor to identify milestones for inspection.
	.4 The equipment shall be installed under the supervision of a representative of the Supplier who shall also instruct the Owner’s personnel in these matters. Provide this service priced (including all expenses) as part of this Contract as noted below.
	.5 Manufacturer’s Field Representative, shall be a skilled factory-trained technician, with references for a least 10 other complete installations.
	.6 All costs, including travel, lodging, meals, and incidentals for Supplier service shall be included in the bid form.

	3.5 Field Quality Control
	.1 Installation Check. The Manufacturer shall provide the services of a qualified field representative according to the quality control section to assist during installation of the equipment by the General Construction Contractor. As a minimum, the Ma...
	.1 Installation assistance (2 trip) 2 days (per trip)
	.2 Startup assistance (3 trips) 1 day (per trip)

	.2 In conjunction with startup, after installation of the filters and after all accessories are in operable condition, a field mechanical test shall be performed by the General Construction Contractor under the supervision of the Manufacturer in the p...
	.3 Each filter shall be submitted to complete normal start, normal stop, and emergency stop cycles. Each filter shall then be submitted to an 8-hour running test. At the beginning and end of the test and at periodic intervals between, all thermometers...
	.4 The no-load amperage of the motor shall be checked and recorded. The start timer and acceleration time to running speed shall be checked and adjusted, if necessary.
	.5 Any malfunctions appearing during the tests shall be corrected and additional testing performed, as directed by the Engineer, to assure that the defective or maladjusted equipment will perform satisfactorily after adjustment.
	.6 In conjunction with start-up, after the field mechanical test, the Manufacturer shall make the equipment available to assist with start-up activities related to auxiliary equipment, including backwash pumps and other related equipment. The start-up...
	.7 Field Evaluation Tests. A field evaluation test shall be run on each filter after the installation is complete and the filters are operating properly as determined by the representative of the Manufacturer. The field evaluation test shall be broken...
	.1 Field Evaluation testing (3 trips) 4 days (per trip), 8 hours per day (excluding travel time)

	.8 Preliminary Field Tests. Preliminary field tests shall be conducted using the filter under the design conditions specified. Preliminary field tests shall consist of a series of runs to confirm the solid loading rate to meet the design conditions.
	.9 Performance Tests. Performance tests shall be conducted to demonstrate the equipment's ability to consistently perform at the design conditions specified. Each filter shall be operated under design operating conditions. Separate tests shall be cond...
	.1 Forty-eight (48) consecutive hour period at Average Daily Flow with secondary effluent
	.2 Twenty (24) hour period at Peak Flow conditions with secondary effluent

	Due to flow constraints, the vendor shall allow for three separate performance tests to cover all filters (i.e., only 1/3 of the filters will be performance tested at a time).
	.10 Test Protocol. The actual plant flow at the time of the testing will be available to achieve each of the test conditions. If not, flow through the filter will be calculated using the water level over the effluent weir.
	.1 The filters to be tested will be set up the week before testing begins and must be operated for a sufficient period in advance of the start of testing at 8 am on the first day.
	.2 The Supplier shall furnish all labour, materials, equipment, lab services, instrumentation, and any other equipment and services necessary for conducting the field performance testing.
	.3 The influent flow and influent and effluent sampling data shall be collected and presented by the Manufacturer in a report. The data shall be presented to clearly verify performance compliance. At a minimum, the report must include records of the f...
	.1 Daily flow total
	.2 Influent/Effluent TSS composite sample concentration
	.3 Influent/Effluent total phosphorus (TP), Soluble phosphorus
	.4 Backwash rates


	.11 The test results will be used to prove compliance with the performance requirements prior to acceptance of the equipment and to evaluate cost adjustments on the equipment if necessary. Consistent compliance with design conditions shall be defined ...
	.12 The Engineer's initial observation of tests over a maximum of four working days shall be at the Owner's expense. All costs of subsequent visits by the Engineer to witness or observe additional tests necessary because of failure of the initial test...
	.13 Essentially, steady state operation shall be maintained throughout the test.
	.14 Samples will be collected as directed by Engineer, and analyses performed at no cost to Owner by an independent testing laboratory acceptable to Owner. The Manufacturer may collect parallel samples for analyses by others. Engineer shall initial al...
	.15 Should the equipment not achieve consistent compliance during the performance tests, or fail to achieve the required discharge TSS and TP concentrations, then the Manufacturer shall modify the equipment and repeat the performance tests. Costs of m...
	.16 Engineer shall be sole judge of conformance with performance testing requirements.
	.17 Field Evaluation Report. The Manufacturer shall submit a written report within 10 days after completion of the tests presenting the results of the field evaluation tests. The report shall include all laboratory analysis reports and recorded data a...
	.1 Results of preliminary test runs
	.2 Data from performance testing to demonstrate consistent achievement of design conditions for the Disk Filter:
	.1 Influent flow
	.2 Loading rate
	.3 Influent/Effluent TSS concentrations
	.4 Influent/Effluent Particle size distribution (PSD)
	.5 Backwash ratio
	.1 Filtration rate
	.2 Backwash flowrate
	.3 Length of filtration period
	.4 Length of backwash cycle

	.6 Transmittance at UV system


	.18 After installation supervision and field-testing services, the Supplier shall submit to the owner’s representative, a certification letter certifying that the equipment was installed per the manufacturer’s recommendations.
	.19 Balance. All rotating parts shall be accurately machined and shall be in as nearly perfect rotational balance as practicable.

	3.6 TRAINING
	.1 Training shall be provided on the complete start-up, shutdown, operation and maintenance procedures and troubleshooting of the filter and all ancillary equipment and as indicated in the training section. As a minimum, the Manufacturer's field repre...
	.1 Training (2 trips) 1 day (per trip), 8 hours per day (excluding travel time)


	3.7 Warranty
	.1 Each filter shall be new and shall carry the full Manufacturer's warranty on parts, service, and performance. Warranty shall begin at substantial completion. The warranty shall include replacement of all defective equipment and shall extend two (2)...
	.2 Allow for a minimum of two visits to inspect and clean the filters. These visits are in addition to any other required warranty visits.
	.3 Corrective Work. Any location where corrosion is evident shall be considered a failure of the material or the protection system. Before starting corrective work, the Manufacturer shall submit to the Engineer for review an analysis of the cause of t...
	.4 Inspection. Each filter shall be inspected at the end of the warranty period by representatives of the Owner, the Engineer, and the Manufacturer to identify any failures that may have occurred. The Manufacturer shall establish the date of each insp...
	.5 The Manufacturer shall prepare and deliver to the Owner an inspection report covering each inspection, indicating the number and type of failures observed, material and part where materials have failed, the percentage of the surface area where corr...



	25 05 03 Programmable Controls for Packaged Systems.docx
	Part 1  General
	1.1 SECTION INCLUDES
	.1 General Requirements for the Packaged System Programmable Controls including Programmable Logic Controllers (PLC), Electronic Operator Interfaces (HMI), network and communication components and wiring, computers and related accessories, software an...

	1.2 REFERENCES
	.1 Institute of Electrical and Electronics Engineers (IEEE):
	.1 IEEE 802.1 – Standard for Local and Metropolitan Area Networks.
	.2 IEEE 802.3 – Ethernet.

	.2 International Society of Automation (ISA):
	.1 ISA S5.1 – Instrumentation Symbols and Identification.
	.2 ISA S5.3 – Graphic Symbols for Distributed Control/Shared Display Instrumentation, logic, and Computer Systems.
	.3 ISA S5.5 – Graphic Symbols for Process Displays

	.3 Telecommunications Industry Association (TIA):
	.1 TIA 568 – Commercial Building Telecommunications Cabling.
	.2 TIA 968-A – Technical Requirements for Connection of Terminal Equipment to the Telephone Network.


	1.3 SYSTEM DESCRIPTION
	.1 Presented information provides general system overview, process location, and performance. Packaged System Supplier shall provide supervision and labour for the detailed design, technology, testing, procurement, fabrication, delivery, installation ...

	1.4 PROCESS SUBMITTALS
	.1 Comply with front end Shop Drawing section.
	.2 Packaged system process control narrative (refer to PART 3 for details). Submit documents in electronic format. Provide Adobe Acrobat Reader files (PDF type with commenting allowed) unless specified otherwise.

	1.5 CLOSEOUT SUBMITTALS
	.1 Operation and Maintenance Data: Indicate and submit maintenance data for incorporation into Operations and Maintenance Manuals.
	.2 Program Code: Provide editable and compiled, electronic versions of program code (PLC, HMI, etc.) on USB, for owner backup purposes. State restrictions and grant irrevocable, royalty-free license.
	.3 Programming and Configuration Records:
	.1 Programming, integration, and configuration records.
	.2 “Executive Summary” type guide on how to use control system. The guide shall be as short as possible (not more than four (4) to eight (8) pages in length) and include:
	.1 How to get around.
	.2 How to monitor system.
	.3 How to control system.
	.4 Event management (alarm, warnings, statuses).

	.3 Documentation of programming at completion of the Work as specified.
	.4 Information on used data structures, data organization, control system details, final I/O list including network points, data mapping, naming/tagging conventions, development, and configuration, etc.
	.5 Printouts of operator interface screen graphics layouts: colour conventions, graphics and symbols interpretation, screen navigation, function overview.
	.6 Events recording (alarm, warnings, statuses), storage, retrieval, and organization.
	.7 Trending and data logging, storage retrieval, and organization.
	.8 System security.
	.9 System startup and shutdown.
	.10 All manuals shall be provided in printed and electronic, editable version.

	.4 Networks Data: Complete configurations of hubs, routers, switches, etc. Provide hardcopy documentation and software data files of the configuration for each piece of network equipment and application software used in the configuration. Include conf...

	1.6 QUALITY ASSURANCE
	.1 Include prerequisites, standards, limitations, and criteria which established an overall level of quality for products and workmanship under this Section.
	.2 Perform work of this Section in accordance with good engineering practice.


	Part 2  PRODUCTS
	2.1 DESIGN REQUIREMENTS
	.1 Allen-Bradley CompactLogix equipment (PLC) is the owner’s standard for package systems. No alternatives will be allowed.
	.2 Each system shall be capable of completely independent operation from other systems and have sufficient capacity and I/O for control and interface with all standard and optional features and equipment provided with the listed system.

	2.2 PROGRAMMABLE CONTROL DEVICES
	.1 PLC:
	.1 Processor: Allen-Bradley, Bulletin 1769, CompactLogix platform. CompactLogix 5370 L3 Controller, 2 Mbyte, Dual Ethernet, and 1GB SD Card.
	.2  Allen-Bradley Bulletin 1769, I/O series:
	.1 Discrete (I/O) cards, 120 VAC/24 VDC, (10 percent spare, minimum two (2) points).
	.2 Analog (4-20 mA, T/C, RTD) cards, (10 percent spare, minimum one (1) point).

	.3 Network I/O cards (DeviceNet, ControlNet, when applicable).
	.4 Bulletin 1769: Power supply.

	.2 HMI: Allen-Bradley, Bulletin 2711, PanelView Plus 7 Performance series colour display (minimum 12”) with touch screen option, and Ethernet/IP communication.
	.3 Special cards (industrial networks (Modbus, Profibus, etc.), programmable module, etc., when applicable):
	.1 ProSoft Technology, MVI69 series
	.2 Allen-Bradley certified Encompass partner.

	.4 Accessories: Allen-Bradley, Bulletin 1492, I/O ready cables (factory wired card RTB; cable with free connectors).

	2.3 SOFTWARE
	.1 Supply of PLC and HMI programming software is not part of the Contract. CONTRACTOR must have own copies of programming software.

	2.4 ETHERNET DEVICES
	.1 Industrial Type Managed Ethernet Switch:
	.1 Number of downlink ports to suite packaged system plus two (2) spare (minimum four (4)), RJ-45 Ethernet ports, 10/100 Base-TX complaint, and one (1) uplink RJ-45 Ethernet port, 10/100 Base-TX complaint.
	.2 Communication status and diagnostic LEDs support applicable IEEE 802.1 and 802.3 standards, auto-sensing full or half duplex operation, auto rate conversion 10 or 100 Base-TX operation, auto crossing, MAC addresses supported (automatic learning, ag...
	.3 Industrial type enclosure, DIN rail mounted, 24 VDC power supply, operating temperature between 0- and 45-degrees C.
	.4 As manufactured by Hirschman, Phoenix Contact, Sixnet, or approved equal.


	2.5 ETHERNET PATCH PANELS
	.1 Industrial Type Patch Panel: 3xRJ-45 Ethernet ports, 10/100 Base-TX compliant, cut-through wire connection with connection clamps, DIN rail mounted. As manufactured by Phoenix Contract, VS-PP-R-3XRJ45/5-SC.

	2.6 ETHERNET CABLES
	.1 Copper Media, Patch Cable:
	.1 Industrial Ethernet Cable – 100 Base-TX, Category 5e, four (4) twisted pairs (standard colour-coding), No 24 AWG solid copper conductors, rip cord, shielded, blue industrial grade PVC outer jacket, FT-4 rating. RJ-45 compatible and complying with T...
	.2 Connectors CAT 5e RJ-45 clear connectors, eight (8) position shielded, 50ug old micro, one-piece design (no bars or liners) for use with solid network wiring. Compatible with Category 5e standards and complying with TIA-568. Complete with cable boo...


	2.7 INDUSTRIAL NETWORKS
	.1 Cable, connectors, terminations, etc. certified for use with selected network.

	2.8 FACTORY ACCEPTANCE TEST
	.1 Perform Factory Acceptance Test (FAT) prior to shipment of assemblies and software.


	Part 3  EXECUTION
	3.1 APPLICATION
	.1 Control Narrative:
	.1 Control narrative shall provide details related to the packaged system operation. Written description shall include instrumentation and control system including list of functions monitored, controlled, and alarmed.
	.2 Prepare narratives in Microsoft Word file format. When indicated, provide documents in editable file format for incorporation into plant manual. Otherwise provide Adobe Reader files (PDF type with commenting allowed).
	.3 Proposed process narrative (provided within packaged system specification) describes the overall control philosophy from a process treatment point of view and includes basic process and control requirements.
	.4 Process narrative outlines general rules for programming of logic controller(s), HMI and SCADA systems. The intention of the process control narrative is to provide the Packaged System Supplier with information on the control and monitoring of the ...
	.5 Process narrative shall be treated as a “work-in-process”, where all future mark-ups and modifications including “as-constructed” documentation work shall be completed by Packaged System Supplier based on actual implementation.
	.6 Provide control narratives for all systems and sub-systems under the project at completion of work as specified. Each subsystem shall be listed as a separate section associated with control panel.

	.2 Programmable Control System:
	.1 This section outlines general rules for programming of logic controllers, HMI, and similar systems. The following information shall be used as an aid in developing the control strategy and integration of the packaged system into the operation of th...
	.2 Packaged System Vendor shall provide supervision, labour for the design, detailed execution, procurement, configuration, testing, delivery and installation of software required for a complete package system.
	.3 Overall control system programming of the packaged system is the CONTRACTOR’s responsibility. The software (control logic) shall perform setup, shutdown, and monitoring of the complete packaged system in accordance with manufacturer’s experience an...
	.4 System Integrator shall provide details on SCADA integration. CONTRACT ADMINISTRATOR reserves rights to review and modify control concept. The final SCADA interface, control system details, I/O list, data exchange and mapping, naming/tagging conven...
	.5 Packaged system shall operate automatically. It is anticipated that the system will operate on a regular basis. The facility SCADA and supervisory controllers will exchange control and operation signals with the packaged system. It is anticipated t...
	.6 Software, Personal Safety, and Equipment Protection:
	.1 Software shall have features supervising and controlling shutdown (i.e, cooling, dynamic braking vs. coast to stop), when packaged system is equipped with safety devices (E-stop buttons, safety pull ropes, light curtains, access door limit switches...
	.2 Safety devices and process limits controllers shall be independently wired to the control system, so precise shutdown conditions can be initiated and recorded.
	.3 Software shall not restart packaged system automatically after alarm condition cleared, until manually reset by the operator.

	.7 The control system shall allow for the operation in the following modes:
	.1 Auto: Complete system, unattended operation, one button start and stop of the system through the electronic operator interface (HMI), hardwired and/or network remote signal including control of ancillary systems.
	.2 Manual: Independent start, stop, and adjustment of the system through the electronic operator interface (HMI).
	.3 Maintenance: Individual operation of packaged system components; start, stop, and adjustment as required through the designated operator interface (intended only for maintenance and servicing, and not operation).
	.4 Note: The control logic shall allow for bumpless transfer between Auto and Manual modes including “seamless” adjustment of the machine process related operating parameters (i.e., pump speed to flow control and vice versa).

	.8 The control system shall monitor the packaged system and provide following operational statuses:
	.1 Ready Identifies that system is powered up and ready to operate (no alarms or warnings) in Auto mode (“readiness” of all subsystems).
	.2 Not Ready: If the packaged system or ancillary systems are not available in Auto mode, and identify components creating this condition.
	.3 Startup: During starting sequence (when such a sequence takes place).
	.4 Running: When control system finished start-up sequence and packaged system operates as intended.
	.5 Shutdown: During shutdown sequence (when such a sequence takes place).
	.6 Stop: When control system finished shutdown sequence.
	.7 Other typical to specific packaged system.
	.8 The program shall monitor system operation, automatically adjust operating parameters, and issue critical alarms (shutdown), alarm, warnings, and shutdown system when required.

	.9 Packaged System Control: The software (control logic) shall preform standard operating control functions (start-up, shutdown, etc.) and monitoring of the complete system with manufacture’s experience including the following functions:
	.1 Auto start-up sequence.
	.2 Operation in Auto mode with variable process parameters.
	.3 Auto shutdown sequence.
	.4 Operation in Manual mode (from operator interface).

	.10 Packaged System Malfunction: The software (control logic) shall monitor equipment operating conditions and automatically respond to conditions endangering personnel, and/or potentially leading to the equipment failure and damage.
	.1 The detailed malfunction and shutdown scenarios shall be based on manufacturer’s experiences for the offered packaged system by manufacturer’s top of the line alarm management system.
	.2 Divide alarm conditions into different levels (i.e., shutdowns or critical alarms, alarms, warnings). Organize and provided fully detailed, utilizing available date, easy to troubleshoot alarm system.
	.3 Software shall have capabilities for modification of some alarm “trip” setpoints (however, system shall not allow modification of alarm below absolute safety minimum/maximum). Alarm setpoints shall be user configurable when applicable based on manu...

	.11 Ancillary Systems Control (i.e., feed system, disposal system, chemical addition, cleaning system, etc.). Provide control and monitoring for ancillary equipment as listed under Specification Sections.

	.3 HMI:
	.1 Machine HMI shall provide packaged system overview and utilize ISA graphic symbols and other simple graphics to depict the devices and their relative location with regards to process layout.
	.2 Graphics shall include static and animated types of graphics objects. The static type shall provide information on the process layout. The animated type shall indicate the equipment status using position, visibility, colour, text or value.
	.3 Alarms and warnings shall be displayed on the electronic operator interface date and time stamped (yyyy-mm-dd hh:mm), recorded by alarm type, occurrence, and correction. The alarms and warnings shall remain on the screen listing last 30 alarms, dat...
	.4 Provide complete monitoring and control of packaged system and information on auxiliary system.
	.5 System Integrator will provide final details including colour conventions for programming of HMI based on system standards and plant overall requirements.
	.6 Electronic operator interface interacting with programmable logic controller system shall provide:
	.1 Overview and menu driven screen access.
	.2 Graphics presenting packaged system and ancillary systems.
	.3 System and devices control, control setpoint, and statuses.
	.4 Current alarm list (screen).
	.5 Alarm and configuration setpoints screens.
	.6 Help – general control overview, how to operate packaged system.
	.7 Data recording, trending, historical alarms list.
	.8 Password access.
	.9 Other required by packaged system.



	3.2 INTERFACE WITH OTHER WORK
	.1 Packaged system controls may interface (control, monitor, etc.) other auxiliary system or installations. Refer to Specification Sections for interface details. Incorporate listed features.
	.2 Packaged system controls will interface with overall plant SCADA system. Contractor shall coordinate with Systems Integrator to complete the work to the satisfaction of the Contract Administrator.

	3.3 MANUFACTURER’S FIELD SERVICE
	.1 Provide trained qualified technical personnel to perform the service herein specified. Packaged System Supplier shall specify personnel, number of visits, and time at the site that is required to complete the work.
	.2 Make any necessary changes and adjustments to the software.

	3.4 SITE ACCEPTANCE TEST
	.1 Perform Site Acceptance Test (SAT) of assemblies and software in accordance with approved submittal plan and witnessed by CONTRACT ADMINISTRATOR.
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	Part 1  GENERAL
	1.1 Section Includes
	.1 General requirements for packaged system electrical control system features, components (products), design, and performance.

	1.2 References
	.1 American National Standards Institute (ANS): ANSI Z535.4 – Product Safety Signs and Labels.
	.2 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE): ASHREA Load Calculation Manual
	.3 Canadian Standards Association (CSA):
	.1 CSA C22.1 – Canadian Electrical Code, Part I – Safety Standards for Electrical Installations.
	.2 CSA C22.2 – Canadian Electrical Code, Part II – Safety Standards for Electrical Equipment.
	.3 CSA C22.2 No. 286 – Canadian Electrical Code, Part II – Industrial Control Panels and Assemblies.
	.4 CSA CAN3 C235 – Preferred Voltage Levels for AC Systems, 0 to 50,000 V.
	.5 CSA Z432 – Safeguarding of Machinery.
	.6 CSA Z462 – Workplace Electrical Safety.

	.4 Electrical and Electronic Manufacturers’ Association of Canada (EEMAC).
	.5 Electrical Safety Authority (ESA): ESA Safety Bulletins.
	.6 International Electrotechnical Commission (IEC):
	.1 IEC 60617 – Graphical Symbols for Diagrams
	.2 IEC 60204-1 – Safety of Machinery – Electrical Equipment of Machines – Part 1: General Requirements

	.7 Institute of Electrical and Electronics Engineers (IEEE):
	.1 IEEE 1584 – Guide for performing Arc Flash Hazard Calculations.
	.2 IEEE C62.41 – Recommended Practice for Surge Voltages in Low-Voltage AC Power Circuits.

	.8 National Electrical Manufacturer’s Association (NEMA):
	.1 NEMA MG 1 – Motors and Generators.
	.2 NEMA ICS 1 – Industrial Control and Systems: General Requirements

	.9 Occupational Health and Safety Act (OHSA).
	.10 Ontario Electrical Safety Code (OESC).

	1.3 Definitions
	.1 Wherever used in the Contract, the terms listed below shall have the meanings indicated which are applicable to both the singular and plural thereof.
	.1 Packaged System Vendor: “Package System Vendor” means CONTRACTOR having contract with the owner to furnish materials and equipment as packaged system to be incorporated in the Work.
	.2 Packaged System: “Packaged System” means plant or process equipment provided as a complete system, or group of related components and equipment organized as a unit for defined purpose, designed and constructed by Packaged System Vendor to be incorp...


	1.4 System Description
	.1 Information presented in the Contract Documents provides general system overview, process location, and performance.  Packaged System Vendor shall provide supervision and labour for the detailed design, sizing, technology, testing, regulatory appro...

	1.5 Progress Submittals
	.1 Shop Drawings (refer to PART 3 for details): Submit in electronic format.  Provide Adobe Acrobat Reader files (PDF type with commenting allowed) unless specified otherwise.
	.1 Indicate front view elevation, floor plan, configuration of compartments and layouts with dimensions shown.
	.2 Indicated panel(s) assembly details including interior and panel face component placement, wire ducts, terminal blocks, dimensions, weights, and finishes.  Indicate preferred wiring method (top or bottom) and areas designated for panel openings for...
	.3 Power schematics: Detailed wiring diagrams (one-line or three-line) indicating all power distribution, wiring connections, and power equipment ratings.
	.4 Control Schematics:
	.1 Detailed and complete wiring diagrams indicating all wiring between panel devices, terminals and panel wiring terminal blocks; inter-device and inter-panel wiring connections.
	.2 Loop/field wiring diagrams identifying field wiring from panel terminal blocks to field device/sensor terminal blocks.
	.3 PLC and I/O layouts.
	.4 Network and communication schematics.
	.5 Custom assemblies’ details (connections with pneumatic, hydraulic, lubrication, etc. systems).

	.5 Wiring diagrams and control schematics.
	.6 Nameplate legends.
	.7 Locations of electrical motors, electrical equipment, junction boxes, control and instrumentation located outside panel(s).
	.8 Power and control cable, wiring, and raceway schedule.

	.2 Product Data:
	.1 Bill of Materials (BOM), description and engineering datasheets, diagrams, or Drawings for each component.  List catalog numbers, options, and accessories furnished. Include:
	.1 Electrical Characteristics: Electrical ratings (size), service type, voltage, current, withstand ratings, connection requirements, etc.
	.2 Mechanical characteristics including dimensions enclosure type, materials, mounting arrangement, clearance requirements, size, and location of connections.
	.3 Motor Data: Manufacturer, type, voltage and number of phases, HP rating (or kW), full load amps (FLA), RPM, frame, and enclosure rating.
	.4 Setup and operating instructions.

	.2 Data based on advertising or sales literature is not acceptable.
	.3 Submit detailed product data, manuals, or certifications for review, when required, to evaluation submittal and requested by CONTRACT ADMINISTRATOR.

	.3 Design Data:
	.1 Performance criteria, compliance with appropriate reference standard, characteristics, application conditions and limitations of use, and other technical data that describes the product.
	.2 Control/process narrative, operational sequence.
	.3 Electrical power demand at specified rate (100 percent, 75 percent, 50 percent, 25 percent, or operational minimum, and standby).
	.4 System overview schematic, sequence diagram(s) or detailed process control narrative with implementation details.
	.5 Provide uninterruptible power supply sizing calculations.

	.4 Test Reports: Factory Acceptance Test (FAT) report; include test results and calibration sheets.
	.5 Manufacturer’s Instructions:
	.1 Product transportation, storage, protection, and handling data.
	.2 Detailed installation requirements including field wiring requirements.

	.6 Manufacturer’s Filed Reports: Site Acceptance Test (SAT) report; include test results and final calibration sheets.
	.7 Provide Packaged System Risk Assessment report in accordance with CSA Z432. Classify equipment hazards category. List safeguarding features (mechanical, electrical, controls) and operational safety measures.

	1.6 Closeout Submittals
	.1 Operation and Maintenance Data: Indicate and submit maintenance data for incorporation into Operations and Maintenance Manuals
	.1 Identification: Provide operating manuals, manufacturer’s instructions, and control descriptions. Provide data including tag, type, manufacturer’s name, complete model number, and components list.
	.2 Data necessary for maintenance of equipment. In addition to requirements specified elsewhere, the manuals shall include control system troubleshooting instructions.
	.3 Manufacturer’s recommended list of spare parts.
	.4 Furnish special inspection certificates and approvals, when applicable.

	.2 Drawings: Complete “as constructed” set of Drawings consisting of all Drawings as specified under Shop Drawings.  Include all field modifications and changes. Provide Drawings in printed and electronic format. Provide Adobe Reader files (PDF type w...
	.3 Final Risk Assessment report.

	1.7 Quality Assurance
	.1 Include prerequisites, standards, limitations, and criteria which established an overall level of quality for products and workmanship under this Section.
	.2 Perform work of this Section in accordance with good engineering practice.

	1.8 Regulatory Requirements
	.1 Electrical and control system must comply with the requirements of current edition of applicable electrical safety regulations of the Authority Having Jurisdiction (AHJ).
	.2 Equipment and material to be CSA, ULC, or cUL certified. Refer to www.esasafe.com electrical product safety for complete list of recognized certification marks. Where there is no alternative to supplying equipment that is not certified, obtain spec...
	.3 Products must meet CSA standards. Permanently attached CSA labels shall be attached to each assembly and all equipment supplied. Manufacturers and approval labels must be accessible and legible after equipment is installed.

	1.9 Delivery, Storage, and Handling
	.1 Protect system components and mountings against damage during transportation

	1.10 Spare Parts
	.1 Furnish for each supplied panel the following spare parts:
	.1 Two fuses of each type and ratings used in control circuitry.
	.2 Three fuses of each type and ratings used in 3-phase power circuitry (i.e. motor / starter / controller protection, etc.).
	.3 Two pilot light lenses and two bulbs of each colour used.
	.4 Two control relays of each type and rating used in control circuitry.



	Part 2  Products
	2.1 Design Requirements
	.1 General: Supply, testing, and performance of all supplied equipment shall conform to all standards referred to herein.
	.2 Use new materials and equipment unless otherwise specified. Refurbished materials are not considered new. Provide material and equipment of minimum specified design and quality. Conform to published ratings and for which replacement parts are readi...
	.3 Listed manufacturers and models are used for reference purposes to establish acceptance standards and establish minimum functional requirements for control device. Provide products of exact manufacturer, if explicitly shown and described in the oth...
	.4 Unless specified otherwise, separate Control/Power Panel must be provided for each system (if more than one system provided). All power, control devices, and software for a given system to be contained independently within its associated Control/Po...
	.5 Power equipment and components shall include required distribution equipment and transformers to supply adequate power to the system electrical devices.
	.6 System must be equipped with own lockable, master disconnecting means with system overcurrent protection (breaker or fused disconnect; no exceptions). Master disconnecting means shall be flange mounted and located on the front of the panel.
	.1 Disconnecting means requiring the alignment of a device, such as a rod, between itself and a panel door-mounted handle are not acceptable.
	.2 The panel door shall contain only one disconnecting device, the master disconnecting means. Disconnecting means for individual motor starters / controllers shall not be installed on the panel door.

	.7 Provide local safety disconnect switches.

	2.2 Electrical Systems
	.1 Electrical power equipment and devices shall be rated 600 VAC nominal system voltage (575 VAC motors nameplate rating).  The system will be provided with a single point 600 VAC, 60 Hz, three (3)-phase, three-wire plus ground wire power feeder. Desi...
	.2 Control power (120 VAC, 60 Hz, single (1)-phase, grounded/24 VDC) shall be provided by the manufacturer supplied, internal step-down transformers and solid-state power supplies. The preferred control voltage is 120 VAC; voltages higher then 120 VAC...

	2.3 Operating Conditions
	.1 Products, Basic Requirements – Altitude: 1,000 m without de-rating, ambient temperature 0 – 40 degrees C, 0 to 95 percent humidity.
	.2 Outdoor Installation: The equipment shall be designed to handle temperature and humidity range for weather data and conditions as published by ASHRAE Load Calculation Manual. Environmental protection (heaters, air conditioning and ventilation) are ...
	.3 Hazardous Location: Regulatory and environmental protection to meet area classification and actual operating conditions.

	2.4 Enclosures
	.1 Provide suitable control/power panel(s) in accordance with system application. The enclosure shall house all power equipment and control system components.
	.1 120V and below control devices and wiring (PLC, network switches, I/O terminal blocks, control relays, etc.) shall be physically separated within a control/power panel from any motor control devices.

	.2 Enclosures: Free standing, No. 16 or 14-gauge steel, seams continuously welded, smooth finish, no holes or knockouts, body flange, door and body stiffeners, door gasket, grounding stud on the door, gray (or manufacturer’s standard colour) polyester...
	.1 Type NEMA 12 for Control/Power Panels for indoor dry locations.
	.2 Type NEMA 4 or 4X (corrosive environment), for indoor wet locations, below grade locations, field mounted hardware, junction boxes, control/power connection panels.
	.3 Type (NEMA) 7 for hazardous locations.

	.3 Control panels must have three-point type latch system with pad lockable door handle, white inside panel, thermoplastic data pocket. Panels with door clamps are not considered equal.
	.4 Thermal Management Louvers and Vents (including filters changeable from outside, cooling fans (forced air cooling), filters changeable from outside, heaters and thermostats, breathers, and drains:
	.1 Standard (drain for water, breather with cap for air) or universal (drain/breather for water/air) design with labyrinth design, stainless steel, ½-inch size. As manufactured by Appleton ECDB or approved equal.
	.2 Enclosure high and/or low temperature switches.

	.5 Accessories: Electrical or mechanical safety door interlocks preventing access to the power cabinets (power panels only) with power on, LED light with door mounted or stand-alone switch; DIN rail mounted, 120 VAC receptacle, folding shelf (450mm by...
	.6 Wiring Management Products: Panel wiring duct, PVC rigid vinyl, slotted type including cover; door spiral flexible wraps; separators, retainers, inserts, corner and joining strips, duct mounting clips, rivets, etc.

	2.5 Power Distribution
	.1 Main Circuit Breaker: 100 percent rated, minimum 35 kA RMS at 600 VAC interrupting capacity rating including electronic, adjustable trip unit to coordinate with upstream protection devices protecting the entire system. Provide LSI protection for 20...
	.2 Fused Disconnects: Allowed only if specifically required for protection, or in lieu of the breaker if mandatory for protection of solid-state equipment, or to obtain required short circuit interrupting rating if such a breaker is not available. Pro...
	.3 Pressure/Mechanical Type Wire Lug Connectors: Copper current carrying parts, copper alloy, sized to fit copper conductors as required for the system.
	.4 Power Blocks: As manufactured by Allen-Bradley, Bulletin 1492 or approved equal.
	.5 Provide suitably sized grounding bus, bare copper, equipped with necessary lugs for accepting grounding conductors from motors and system components.
	.6 Twist-on wire connectors (e.g., T&B Marrettes) are not acceptable as wiring connectors.

	2.6 Low Voltage Controllers
	.1 Provide electromechanical low voltage controllers (across-the-line or reduced voltage starters) suitable for application.
	.2 Controllers shall have hardwired, standard control wiring for operation in manual mode and provisions for operation in automatic mode.
	.3 Circuit Breakers for Motors: Thermal magnetic, motor protector type, with integral thermal and instantaneous magnetic trip in each pole; required for each motor.
	.4 Circuit Breakers for Other Equipment: Thermal magnetic, with integral thermal and instantaneous magnetic trip in each pole; required for each system component.
	.5 Magnetic Controllers: AC general purpose Class A magnetic controller for induction motors rated in horsepower or heating loads in kW where indicated.
	.6 Motor Full Voltage (non-reversing, reversing, two-speed) Starters: Motor circuit protector type circuit breaker with starter sized in horsepower and overload protective device. Power sensitive or submersible equipment shall be protected with electr...
	.1 Starters to be NEMA rated. Minimum starter NEMA Size 1, rated for continuous horsepower rating of motor.

	.7 Reduced Voltage Solid State Starters: Motor circuit protector type circuit breaker with solid state soft starter with build bypass contactor and integrated electronic overload protection, internal control wiring. The solid-state starter shall bring...
	.8 Capacitor Contactor Units: Circuit breaker to protect system with contactor sized for connected capacitor. Control circuitry allowing for time delayed closure of the contactor after remote request.
	.9 Manufacturers:
	.1 Allen-Bradley.
	.2 Cutler-Hammer.
	.3 Square D.
	.4 Siemens.


	2.7 Variable Speed Controllers
	.1 Provide solid-state variable speed controllers (variable frequency drives, VFD) for applications with adjustable output control requirements.
	.2 Protection: Circuit breaker or fused disconnect switch with “semiconductor” fast acting fuses (Gould Shawmut Amp-trap or equal); output short circuit protection rated for 25 kA at 600 VAC, sized as recommended by VFD manufacturer.
	.3 Variable Speed Controllers: Convert input power to adjustable frequency and voltage for controlling the speed of three (3)-phase squirrel cage induction motor for variable or constant torque application; pulse width modulated (PSM) inverter type wi...
	.1 Input: 600 VAC (plus or minus 10 percent), three (3)-phase; 60 Hz (plus or minus 3 percent); selectable carrier frequency (2, 4, 8 kHz min), rating based on 4 kHz; displacement power factor: lagging, 0.95 to 1.0 across speed range, efficiency: 95 p...
	.1 Input reactor (minimum 5 percent) or filter to minimize harmonic distortion.

	.2 Output: 0 to motor rated voltage VAC, three (3)-phase; frequency range: 0 to 300 Hz minimum: intermittent overload capability: 110 percent for forty (40) seconds, 150 percent for three (3) seconds, speed regulation: 0.1 percent; flying start feature.
	.1 dV/dT transient filter to prevent reflecting wave phenomenon.

	.3 Speed compensated motor overload and solid-state drive and motor protection (undervoltage, phase loss, drive over temperature, ground fault).
	.4 Selectable motor control and stop modes (ramp, cast, etc.); independent, adjustable acceleration/deceleration time zero (0) to nine hundred (900) seconds.

	.4 Control: Device for drive manual and auto operation; control circuit can be implemented through the electronic operator interface or hardwired circuitry with ‘Speed Potentiometer’ in manual mode.
	.1 Electronic operator interface with backlit digital display and membrane keypad, non-volatile memory, for drive programming (menu driven setup, limit and control setting), control (start/stop/speed), and monitoring (display of measured and operating...
	.2 Analog Signals:
	.1 Reference signal: 4-20 mA isolated analog input, 0-750 Ω minimum load programmable to speed or frequency;
	.2 Feedback signal: 4-20 mA isolated analog output, 0-750 Ω minimum load, programmable to represent speed and, where indicated, motor current.
	.3 Remote Speed Regulation Accuracy: 0.5 percent.

	.3 Digital I/O Signals: Running, In-Auto and Fault dry output contacts, start/stop/enable inputs.
	.4 Control wiring to meet system requirements; 120 VAC/24 VDC control circuitry; automatic reset after power failure.

	.5 Environmental: Cooling fans and louvers with filters.
	.6 Enclosure: Free Standing NEMA 12
	.7 Manufacturers (alphabetical order):
	.1 ABB
	.2 Allen-Bradley: PowerFlex
	.3 Schneider Electric: Altivar


	2.8 Motors
	.1 Suitable for application (driving pumps, fans, mixers, blowers, compressors, gears, conveyors, or other loads) and connected across-the-line or controlled through variable speed controller. Capacity sufficient to operate the driven load without ove...
	.2 Build in accordance with:
	.1 CSA C22.2 No. 100, Motors and Generators, No. 145, Motors and Generators for use in hazardous locations.
	.2 EEMAC M1-7, Motors and Generators.
	.3 NEMA Standard MG1.
	.4 The specific application requirements for the system.

	.3 Induction Motors:
	.1 Squirrel cage induction type, with a service factor of 1.15 at 40 degrees C ambient, Class F insulation, Design B torque characteristics, premium efficiency.
	.2 Larger than ½ hp shall be rated for 575 VAC, three (3)-phase, 60 Hz service unless otherwise specified.
	.3 TEFC enclosure, suitable for moist and corrosive environment, adequately sized, gasketed, NEMA Type 4/4X terminal boxes complete with threaded hub for conduit entry and ground connection. Explosion-proof TEXP enclosure rated for hazardous locations.
	.4 Sealed ball bearing type on motors less than 50 hp. Heavy-duty, grease lubricated, ball or roller type, designed and selected to meet the specific application requirements on larger motors. Basic rating life (ABMA L10) of 100,000 hours.

	.4 Inverter Duty Motors: Specifically designed to meet NEMA MG1, Part 31 requirements. The “oversized”, “heavy duty” or similarly labelled motors are not considered equal and are not acceptable. The motor shall be matched to the equipment with not les...
	.5 Accessories, based on application:
	.1 Winding over-temperature protection (mandatory over 50 hp).
	.2 Anti-condensation heaters.
	.3 Moisture / leak and high temperature detection for all submersible motors.
	.4 Suitable protection relays where required for application and warranty coverage.

	.6 Manufacturers:
	.1 Baldor.
	.2 General Electric.
	.3 TECO-Westinghouse.
	.4 WEG
	.5 SEW Euro Drive
	.6 Siemens
	.7 ABB


	2.9 Standard Control Devices
	.1 Control Transformers:
	.1 Single (1)-phase, dry type, copper wound, primary and secondary fusing; voltage, ratio, and power rating as indicated; minimum size 100 VA.
	.2 Manufacturer: Allen-Bradley Bulletin 1497 or approved equal.

	.2 Supplementary Protectors (Miniature Circuit Breakers):
	.1 DIN rail mounted, thermal magnetic type, “finger safe” design, voltage rating 250 VAC, 10 kA short circuit rating, 0.2 to 16 A amperage rating, size, number of poles as required.
	.2 Manufacturer: Allen-Bradley, 1492-CB2 or approved equal.

	.3 Control Circuit Fuses:
	.1 DIN rail mounted, “finger safe” design fuse holders; voltage ratings: 300 VAC, 100 kA short circuit rating, 0.5 to 30 A amperage rating, size, number of poles as required.
	.2 Manufacturer: Allen-Bradley, 1492-CB2 or approved equal.

	.4 24 VDC Power Supply:
	.1 DIN rail mounted, switched (solid-state regulated) power supplies with the electronic protection, sized to provide at least 25 percent extra power capacity. Provide dedicated power supply for loop powered analog instrumentation.
	.2 Manufacturer: Allen-Bradley, Bulletin 1606 or approved equal.

	.5 Control Relays:
	.1 DIN rail mounted, type (general, interposing, and isolation), number of poles, contact ratings and coil voltage as required; silver alloy SPDT contacts, electrically held, coil rated for continuous duty; minimum contacts ratings of 5 A at 120 VAC, ...

	.6 Timers:
	.1 DIN rail mounted, timing function and time adjustment to suit application, Form C contacts, coil rated for continuous duty, solid-state device, dial type.
	.2 Manufacturer: Allen-Bradley Bulletin 700-HR or approved equal.

	.7 Terminal Blocks: DIN rail mounted, finger safe, modular, single stack, screw type, 6 mm (1/4 inch), rated 300 VAC with the current rating equal to the maximum current rating of the conductors but not less than 10 A, including mounting rails or chan...
	.1 Feed through type.
	.2 Isolating (switch) type.
	.3 Fusible type (1 inch by 1 ¼ inch fuse).
	.4 Grounding terminal blocks
	.5 Special: Thermocouple, RTD, surge suppressor, plug-in, etc.
	.6 Hardware: DIN rails, barriers, end anchors, stand-offs, markings, and accessories.
	.7 Shorting bars to be used for jumping. (Wire jumpers are not acceptable).

	.8 Wire Management Products: PVC ducts, separators, retainers, inserts, and accessories.
	.9 Accessories: Fasteners, seals, and mounting hardware.
	.10 Manufacturers:
	.1 Allen Bradley.
	.2 Cooper Bussman.
	.3 Carlo Gavazzi.
	.4 Cutler-Hammer.
	.5 Entrelec.
	.6 Omron.
	.7 Phoenix Contact.
	.8 Panduit.
	.9 Potter & Brumfield.
	.10 Siemens.
	.11 Square D.
	.12 Ssac.
	.13 Wieland.
	.14 Weidmuller.


	2.10 Safety Control Devices
	.1 Safety control devices in accordance with manufacturer’s best practices.
	.2 Emergency stop buttons, pull ropes, light curtains, access door limit switches, etc.
	.3 Provide process limits controllers, instrumentation, or devices (high/low/out of range/limit/etc., temperature, pressure, flow, torque, vibration, analytical parameter, etc.) to be integrated into system to protect personnel and equipment.

	2.11 Special Components
	.1 Current Loop Isolator: Device shall take on 4-20 mA analog process input signal and deliver one completely isolated 4-20 mA analog signal output; accuracy-0.1 percent, linearity-0.1 percent of span; 750 Ω minimum. Load, DIN rail mounted, 24 VDC pow...
	.2 Analog Signal Splitter: Device shall take on 4-20 mA analog process input signal and deliver two completely isolated 4-20 mA analog signal outputs; accuracy-0.1 percent, linearity-0.1 percent of span; input 100 Ω, output 0-750 Ω minimum. Load, DIN ...
	.3 Intrinsically Safe Barrier: Single or multi-channel isolating interface unit, DIN rail mounted installed in the safe area to isolate signals located in the hazardous area rated Class I, Division 1, Group D. Output(s): single or multi-channel, SPST ...

	2.12 Electronic Control Devices
	.1 Loop Controller: Microprocessor based PID loop type controller with display of process (PV) and setpoint (SP) values, keypad, auto and manual selection, limit and control settings, universal analog input (4-20 mA, T/C, RTD), universal output (propo...

	2.13 Standard Operator Interface Devices
	.1 Function suitable for application, rated for location and area classification. Operators and indicator lights colour coding according to IEC 60204-1.
	.2 Pilot Lights:
	.1 Heavy duty, oil-tight type with back mounted screw terminals; NEMA Type 4/4X (or NEMA Type 7/9 for hazardous locations) style, round 30.5 mm full face, single lamp, 24 VDC or 120 VAC transformer type, push to test function with LED type bulb.
	.2 Manufacturer: Allen-Bradley, Bulletin 800T/800H or approved equal.

	.3 Pushbuttons and Control Switches.
	.1 Heavy-duty, oil-tight type with multi-element stackable contact blocks with side wired screw terminals; two, three, or four position maintained or momentary rotary operators; contact arrangements and configurations; NEMA Type 4/4X (or NEMA Type 7 o...
	.2 Manufacturer: Allen-Bradley, Bulletin 800T/800H or approved equal.

	.4 Accessories: Operation/status/function identification escutcheon plates for every operator; protective boots.
	.5 Operator Control Stations: Rated for location intended, indoor or outdoor installations as required, heavy duty, oil tight, surface mounted, number of holes (for round, 30.5 mm operator interface devices) as required.
	.1 Interior:
	.1 Dry Locations: NEMA Type 12, metal enclosure.
	.2 Wet Locations: NEMA Type 4X, stainless steel, metal enclosure.

	.2 Exterior Locations: NEMA Type 4X, metal enclosure.
	.3 Corrosive Locations: Non-metallic, NEMA Type 4X composite type (fibreglass, ABS or polycarbonate) when specifically identified and required.
	.4 Hazardous Locations: NEMA Type 7 or 9 to match area classification.

	.6 Manufactured by (in alphabetical order):
	.1 Allen Bradley.
	.2 Cutler-Hammer.
	.3 Siemens
	.4 Schneider Electric.


	2.14 Electronic Operator Devices
	.1 Digital Indicators: 120 VAC or 24 VDC power, accept analog (thermocouple, RTD, counter, frequency, special) input signal, provide minimum 3.5 digit display scalable via front-mounted pushbuttons to indicate process variable in engineering units. Ac...

	2.15 Audio-Visual Signaling Devices
	.1 Alarm Horns: Surface mounted:
	.1 Sound Rating: 100 dB at 3 m, power and control voltage as required.
	.2 Manufacturing: Federal Signal, Model 350.

	.2 Alarm Strobe Lights: Surface mounted, flashing (strobe), colour, power, and control voltage as required. As manufactured by Federal Signal, Model 371ST.
	.3 Accessories: Manufacturing mounting hardware.

	2.16 Uninterruptible Power Supply
	.1 Uninterruptible Power Supply: Single or modular type, transfer unit (UPS), main battery and additional batteries, true, double conversion, online design, input 120 VAC plus or minus 20 percent, output 120 VAC, automatic voltage regulation and batte...
	.2 UPS Bypass Contactor: 4 power poles – 2 N.O., 2 N.C., with screw terminals, and 1 N.C. aux. contact for alarm to PLC.
	.1 Standard of acceptance: Allen Bradley Bulletin 100-C, or approved equivalent.


	2.17 Panel Wiring
	.1 All wiring shall have copper conductors with thermosetting type insulation. 600 V insulation for all circuits up to 120 VAC; RW90 or RWU90, 1,000 V insulation for 600 V circuits.
	.2 Panel Power Wiring: Stranded copper conductors, minimum No. 12 AWG, with chemically cross-linked thermosetting polyethylene (XLPE) insulation, type RW90.
	.3 Panel Control Wiring:
	.1 Discrete (I/O) Signals and Control Circuitry: Minimum nineteen (19) stranded copper conductors, minimum No. 16 AWG, type REW, CL1251, or approved equivalent.
	.2 Analog 4-20 mA (I/O) Signals and Circuit: Individually jacketed shielded twisted pair conductors, No. 18 AWG, PVC insulated, PVC jacketed. Mylar foil shielded instrument cable, including tinned copper drain wire. Maximum unshielded cable exposure s...
	.3 Special signals (thermocouple, RTD, etc.) to suit application.
	.4 Pre-manufactured I/O ready cables (factory wired I/O module terminal block wired with multi-conductor cable assembly with free connections for connection to standard terminal blocks).

	.4 Wire Management Products: PVC ducts (slotted type), separators, retainers, inserts, and accessories.
	.5 Colour Coding:
	.1 Black: Line or load conductors, 150 VAC and above.
	.2 Red: AC control circuits, 150 V and below (internally sourced).
	.3 Blue: DC control circuits, 150 V and below.
	.4 Orange: Control circuits or wiring which may remain energized when the main disconnecting means is in off position.
	.5 White: Neutral.
	.6 Green (with or without yellow stripe): Grounding conductors.


	2.18 Skid Wiring
	.1 Power Wiring: Stranded copper conductors, minimum No. 12 AWG.
	.1 Insulator Conductors: Stranded soft copper conductors, size as indicated of chemically cross-linked thermosetting polyethylene (XLPE) insulation. RW90, 600 V insulation for all circuits up to 120 VAC; RW90 or RWU90, 1,000 V insulation for 600 V cir...
	.2 Stranded Bare Copper: Class B stranded soft copper conductor, size as indicated or in accordance with CSA C22.1.

	.2 Control Wiring: Match panel wiring.
	.3 Raceways:
	.1 Raceways shall match EEMAC Type 4X ratings to allow for equipment washing.
	.2 Rigid metal or aluminum conduit as required for the corrosive environment and classified locations, to protect from mechanical damage.
	.3 Liquid tight flexible metal conduit less than 0.9 m (3 feet) for connection to motors and vibrating equipment, electric and solenoid valves, electrical control devices, sensors, and instruments.


	2.19 Identification
	.1 Cable, Wire Markers: Wire identification on both ends, white background with black lettering, sleeve type heat-shrinkable plastic tags (or similar to provide firm fit on the conductor insulation), machine printed.
	.2 Terminal Blocks: Each terminal to be clearly marked with factory pre-marked number and/or letter tag identifiers.
	.3 Internal Components: Each internal panel-mounted device shall be fitted with a permanent nameplate (lamacoid or equal) at the device, with the device identification imprinted. Fuses and breakers shall have the size indicated on the nameplate.
	.4 Panel Identification: Lamacoid nameplates in accordance with System Identification.
	.5 Arc Flash Warning Labels, all control panel, enclosure, junction box, etc. in accordance with ANSI Z535.4.
	.1 Colour coded labels, orange “Warning” or red “Danger” heading with descriptive text: “Arc Flash and Electrical Shock Hazard Present. Appropriate Electrical PPE required”, hazard category, Arc flash hazard boundary limits, incident energy level at <...
	.2 For systems that do no require arc flash assessment, attach labels stating (example): “Less than 50 volts. No Arc Flash Hazard. No Shock Hazard Boundary. No Electrical PPE Required.”


	2.20 Programmabale Control Devices and Electronic Operator Interface
	.1 Refer to Section 25 05 03 for information on Programmable Logic Controllers (PLC), Electronic Operator Interfaces (HMI), network and communication components and wiring, computers and related accessories, software, and programming.

	2.21 Factory Acceptance Test (FAT)
	.1 Perform FAT prior to shipment of assemblies. CONTRACT ADMINISTRATOR reserves right to attend FAT. If FAT testing is specifically listed under equipment specification, inform CONTRACT ADMINISTRATOR in writing three (3) weeks prior to performing fact...
	.2 Provide test equipment (digital meter(s), signal reader/generator and temporary wiring, etc.). Provide laptop and programming software to verify readings and force PLC outputs for programmable control systems. Provide basic testing program if requi...
	.3 Test:
	.1 Confirm that control panel, operator interface devices, I/O, and all other panel components are required quality and category, verify signal types, voltage, quantities, labelling, and wiring as identified on control schematics.
	.2 Perform continuity checks on all wiring. Confirm logical operation of control devices (relays, I/O check, etc.), individually and in functional groups.
	.3 Simulating field wiring: Discrete signals shall be verified with input switch simulation and output test load connections at the terminal blocks. Analog signals (including RTD, thermocouple, and special) shall be verified for range and polarity usi...
	.4 Verify configuration, settings, and setups. Ensure that controller, control components are working properly.

	.4 Rectify deficiencies, conduct troubleshooting, and otherwise take corrective action of the installed systems. The tests will be repeated if significant deficiencies are discovered during tests.
	.5 Verification of the system shall be deemed complete, when all features, functions, and information required for complete control system have been checked, corrected, and documented, including all Drawings
	.6 Document all testing and calibration on record sheets recording the results and dates of all tests required and performed. All test results and calibration data sheets shall be compiled as a Factory Test Report. Copies shall be retained for referen...


	Part 3  Execution
	3.1 Application
	.1 Drawing Standards:
	.1 Prepare electrical and control drawings in AutoCAD or similar program that can export files into AutoCAD (DWG or DXF) file format. Provide drawings in editable file format and in graphic form to the client’s standard, when specified. Otherwise prov...
	.2 Control drawings shall utilize North American graphic symbols (EEMAC E14-3, NEMA ICS 1) and follow standard left to right logic. Control drawings utilizing International symbols (IEC 617) and top to bottom logic may be allowed only upon CONTRACT AD...
	.3 Drawings shall be done in 11 by 17-inch format.
	.4 Line reference numbers in sequential order shall be used on all Drawings.
	.5 Wire numbers shall follow in general line numbers. The I/O wiring from PLC card to the control panel terminal block shall follow standard controller addressing. The wiring from control panel terminal blocks to the connected device shall follow proc...
	.6 Where colour coded or multi-conductor cable/wires are used, the colour code shall be listed and used as supplement to the identification.
	.7 Electrical and control components presented on the Shop Drawings shall be tagged, identified, and referenced by function as listed under the BOM.
	.8 Drawings shall include pertinent data like voltage, current, and power data. Indicate on the Drawings hardware configuration, operational ranges, and setup details.
	.9 PLC I/O Drawings: Maximum of two (2) I/O cards per page. Empty rack slots and/or future available spaces shall be incorporated into drawing set and numbering system. Provide blank drawing listing spare slot complete with rack and slot number.
	.10 Control Relay Type Logic Drawings: Indicate hardware configuration, control, sequencing, status, and alarm logic.
	.11 Terminal numbers or pin numbers shall be shown on the Shop Drawings and clearly identified for each subassembly or component. Where the internal wiring diagrams of subassemblies are furnished on separate sheets, they shall be clearly identified an...
	.12 Process limit contacts shall be shown turned off with their function and control settings indicated on the Drawings.
	.13 Control panel layout(s) shall provide panel assembly details including interior and panel face component placement, wireways, terminal blocks including dimensions. The Shop Drawings shall include complete and detailed BOM including manufacturer’s ...
	.14 Control schematics, panel and field wiring diagrams shall identify all control system components and devices. The Shop Drawings shall include complete hardwired schematics, elementary, and field wiring diagrams for all control panels and related e...
	.15 A cross referencing system shall be used in conjunction with devices, so the associated devices/contacts may be readily located on the diagrams.

	.2 Packaged System Control Narrative: Control Narrative shall provide details related to the packaged system operations. Written description shall include instrumentation and control system including list of functions monitored, controlled, and alarmed.
	.3 Electrical and Control System Design:
	.1 Packaged System Vendor shall provide supervision, labour for the design, detailed execution, procurement, fabrication, delivery and installation of equipment and material required for a complete packaged system.
	.2 Provide materials and perform work in accordance with the latest named published editions of codes and standards.
	.3 Power to all components of the packaged system including associated devices (i.e., instrumentation) to be provided through the Control/Power Panel.
	.4 If control components and power electrical components (starters, contactors, variable frequency drives, etc.) share the same panel, the power circuitry and components must be isolated and separated from control devices (PLC, control relays, etc.) a...
	.5 Power (600 VAC including 208 VAC, 120 VAC if used for motor power) wiring must be grouped on separate power blocks, physically isolated, and run separately from any control wiring.
	.6 Devices and components over 750 VAC must have dedicated compartment with separate access door.
	.7 Packaged control system shall be provided with emergency shutdown and safety system in accordance with manufacturer’s experience and CSA Z432. Safety devices must be provided whenever there is a potential for operator to come into contact with oper...
	.8 Control System:
	.1 Process limits controllers (high/low/limit/etc. temperature, pressure, flow, torque, vibration, analytical parameter, etc.) shall be provided to protect equipment and maintain process conditions in accordance with manufacturer’s “know-how” for stat...
	.2 Incorporate and implement control system safety features in accordance with CSA Z432. When E-STOP pushbutton or other emergency/safety device is activated, or equipment critical alarm signal is present, the control system shall shutdown system inst...
	.3 When process limit signals (high/low/out of range/limit/etc. temperature, pressure, flow, torque, vibration, analytical parameter, etc.) are present, program logic shall shutdown system in sequence. The unit shall not restart automatically after al...

	.9 Thermal Management: Provide environmental protections. Provide thermal management if temperature inside the enclosure during normal operation will exceed 40 degrees C (at 25 degrees C ambient). Install louvers and vents with filters changeable from...
	.10 Enclosures to be provided with data pocket. Free standing enclosures to be provided with large data pocket and LED light with door mounted or stand-alone switch.
	.11 Enclosures with programmable control systems to be equipped with:
	.1 Programming receptacle – on exterior of door (120 VAC, individually fused at not more than 5 A).
	.2 LED light (control panel section only).
	.3 Folding shelf (450 mm by 450 mm) mounted inside of panel for a laptop computer.
	.4 Network receptacle – on exterior of door.
	.5 Data pocket.

	.12 Uninterruptible Power Supply (UPS):
	.1 Provide power UPS for systems when required for personnel, critical process, or equipment safety. Size UPS system to perform one safe shutdown.
	.2 Provide UPS for systems with programmable controllers (one pre control panel). Size UPS to provide power to programmable logic controller, electronic operator interface, and Ethernet switch for twenty (20) minutes. Report power fail alarm.

	.13 Provide signal splitters for recorders and analog loops where, there are more than two (2) devices in the loop.

	.4 Component Installation:
	.1 Install components, control devices, etc. in accordance with manufacturer’s instructions. Mount equipment to ensure adequate clearance between door mounted and back panel mounted components with the panel door closed.
	.2 Detailed panel layouts are to be provided with dimensions indicated. Final device placement is the responsibility of CONTRACTOR and should be based on the guidelines provided by the equipment manufacturer.
	.3 Arrange low voltage controllers, drives, control devices, and components to provide proper ventilation and cooling throughout the entire enclosure. The variable frequency drives shall be mounted not less than 150 mm from any other device for proper...
	.4 Arrange internally mounted equipment for ease of access and removal when necessary.
	.5 Fastening controller assemblies to the panel back panels shall be by means of appropriately sized drilled and tapped screw holes. Machine screws only with lock washers are to be used; self-tapping hardware is not acceptable.
	.6 Provide panel with a minimum of 15 percent blank spare panel space for future modifications.
	.7 Components and terminal block rails shall be located square to the back panel. Door mounted instruments shall align horizontally and vertically on edges or centerlines as indicated. Arrange operator interface devices into logical groups.

	.5 Wiring:
	.1 All wiring shall be installed continuous from terminal to terminal. No splices will be allowed.
	.2 All wires terminated to terminal blocks shall have crimped ferrule lugs.
	.3 Neatly form, tie wrap, and frequently supported wiring. Wire looms shall be secure and wire forming shall provide enough length to ensure that there will be no mechanical tension on wire terminations.
	.4 Flexible wiring harnesses with approved terminating connectors at both sides shall be provided for any hinged panel or door-mounted equipment and each shall have 20 percent spare capacity.
	.5 Wires installed at terminal blocks shall be at right angles to the terminal, shall have a neat loop, and have adequate spare length to reach up to four terminal blocks either side of the termination point.
	.6 Provide wire ducting sized for no more than 50 percent fill. Provide separate ducting for interior cabinet interconnection wiring and exterior field cable routing. Allow separate ducts and avoid routing of analog signals and discrete signals, and V...
	.7 Mechanical checks shall be made to determine if there are any broke parts, wires, mechanical binding, loose screws, and proper soldered connections. Mechanical tolerances shall be checked on all units including contact grip and wires.
	.8 Installation and wiring methods of electrical and control equipment shall be approved for the area classification in which that equipment is installed.
	.9 Do no install electrical power, control wiring, instrumentation, or data cables in the same raceway, unless otherwise shown or specified. Use dedication raceway for each of the above listed circuits. All control wiring into and out of control panel...

	.6 Bonding and Grounding:
	.1 Provide suitable grounding and bonding provisions for each panel and equipment.
	.2 Install grounding bus. Firmly bond panel mounted devices on or within the panels to ground. Provide supplementary bonding conductors for back panels and doors. Attach a separate bonding conductor to all devices that are not firmly fastened to the p...
	.3 Install complete permanent, continuous grounding and bonding system. Provide all equipment grounding as required regardless of whether it has been shown on the Drawings or called for in this Section. Install grounding connections to typical equipme...

	.7 Terminal Blocks:
	.1 Easily accessible for attachment of field connections; each field-connecting conductor shall be served by one (1) terminal. Clearly marked with factory pre-marked number and/or letter tag identifiers; match conductor identification number where pos...
	.2 Divide control signals into groups. Do not mix DC and AC terminals; provide barriers. Provide terminals for each I/O group (Digital Inputs (DI), Digital Outputs (DO), Analog Inputs (AI) and Analog Outputs (AO), special).
	.3 Provide a minimum of 10 percent spare terminals for each type of terminal assembly in each panel. In addition to spare terminals, wire each spare (unused) programmable controller I/O point (discrete, analog, and special) to terminal blocks. For wir...
	.4 Wire analog signals (AI and AO) through fusible and isolation type terminal blocks.
	.5 Terminate spare conductors on terminals.

	.8 Identification:
	.1 All items shall be clearly identified with an engraved lamacoid nameplate securely fastened in place.
	.2 Place identification at each end on all wires as shown on the Drawings.
	.3 All panel-mounted equipment shall be fitted with a permanent lamacoid nameplate on, or above the device, with the device identification imprinted. Fuses and breakers shall have the size indicated on the nameplate.


	3.2 Interface with Other Work
	.1 Packaged system power/control panel may interface (control, monitor, etc.) other system or installations. Refer to equipment Specification Section for interface details. Incorporated listed features.
	.2 Perform field adjustments of main over current device in accordance with protective device coordination study (by others).

	3.3 Manufacturer’s Field Services
	.1 Provide trained qualified technical personnel to perform the service herein specified.
	.2 Make any necessary changes and adjustments to the equipment.

	3.4 Site Acceptance Test
	.1 Perform SAT in the presence of CONTRACT ADMINISTRATOR.
	.2 Provide tests equipment (digital meter(s), signal reader/generator, etc.). Provide laptop and programming software to verify operation for programmable control systems.
	.3 Check prior to energization:
	.1 Perform field adjustments of all protective devices to place the control/power panel in the final operating condition.
	.2 Verify the safety and readiness of the cables, phasing, and connections prior to energization.

	.4 General Contractor (installer) shall energize packaged system feeder in presence of CONTRACTOR. CONTRACTOR shall energize panel and all electrical, instrumentation, and components, unless specifically permitted in writing for CONTRACTOR to power up...
	.5 Installation Acceptance: Verify and inspect if installation performed by others is satisfactory:
	.1 Confirm that field located components are installed, verify signal types, voltage, quantities, labeling and wiring as identified on control schematics.
	.2 Perform continuity checks on field wiring. Confirm logical operation of control devices (relays, I/O check, etc.), individually and in functional groups.
	.3 Perform continuity checks on field wiring.
	.4 Confirm logical operation of field devices, individually and in functional groups.

	.6 Pre-Startup Tests:
	.1 Include operation of all instruments by actuation of their controlling variable and monitoring of received signals. If the process media are not physically available or not available at required level (e.g., high pressure or temperature) provide te...
	.2 System sub-circuits and process subassemblies shall be group tested to verify control logic operation, alarm registration, sequence, and timing operations. Logic circuit operational interlocks (auto start/stop signals), protective and alarm interlo...
	.3 Operation of all field instruments and devices by actuation of their controlling variable where possible and monitoring of received signals at the control panels. Similarly, panel outputs to field drives and devices shall be verified by operation o...
	.4 Analog circuits shall be verified for polarity, zero, span and linearity, by operation of the field instruments and panel circuit outputs. Where simulation by varying a measured variable through its calibrated range is not practical, a test signal ...
	.5 Analog output control signals shall be generated to test and verify proper device proportional response. Where such testing is done the actuated device shall, where possible, be isolated from the process by closing related isolating valves.
	.6 Verify configuration, settings, and setups. Ensure that controller, control components are working properly. Adjust system settings to suite operational conditions.
	.7 Operator devices, pushbuttons, selector switches, indicating lights and display devices must be tested and functioning according to the intended operational philosophy.
	.8 Packaged control system interface with other systems and installations. Include integration with SCADA other system vendors and their respective systems.
	.9 Networks and communication systems.

	.7 Startup:
	.1 Operate packaged system as a complete entity. Perform control system operational tests using process media. Startup operations shall be continuous until it is satisfactorily demonstrated that the packaged system is suitable for continuous on-line s...
	.2 Demonstrate operation and performance of packaged system.

	.8 Rectify deficiencies, conduct troubleshooting, and otherwise take corrective action of the installed systems. The tests will be repeated if significant deficiencies are discovered during tests.
	.9 Verification of the system shall be deemed complete, when all features, functions and information required for complete control system have been checked, corrected, and documented including all Drawings.
	.10 Document all testing and calibration on record sheets recording the results and dates of all tests required and performed. All test results and calibration data sheets shall be compiled as a Site Test Report. Copies shall be retained for the record.



	25 05 03 Programmable Controls for Packaged Systems.docx
	Part 1  General
	1.1 SECTION INCLUDES
	.1 General Requirements for the Packaged System Programmable Controls including Programmable Logic Controllers (PLC), Electronic Operator Interfaces (HMI), network and communication components and wiring, computers and related accessories, software an...

	1.2 REFERENCES
	.1 Institute of Electrical and Electronics Engineers (IEEE):
	.1 IEEE 802.1 – Standard for Local and Metropolitan Area Networks.
	.2 IEEE 802.3 – Ethernet.

	.2 International Society of Automation (ISA):
	.1 ISA S5.1 – Instrumentation Symbols and Identification.
	.2 ISA S5.3 – Graphic Symbols for Distributed Control/Shared Display Instrumentation, logic, and Computer Systems.
	.3 ISA S5.5 – Graphic Symbols for Process Displays

	.3 Telecommunications Industry Association (TIA):
	.1 TIA 568 – Commercial Building Telecommunications Cabling.
	.2 TIA 968-A – Technical Requirements for Connection of Terminal Equipment to the Telephone Network.


	1.3 SYSTEM DESCRIPTION
	.1 Presented information provides general system overview, process location, and performance. Packaged System Supplier shall provide supervision and labour for the detailed design, technology, testing, procurement, fabrication, delivery, installation ...

	1.4 PROCESS SUBMITTALS
	.1 Comply with front end Shop Drawing section.
	.2 Packaged system process control narrative (refer to PART 3 for details). Submit documents in electronic format. Provide Adobe Acrobat Reader files (PDF type with commenting allowed) unless specified otherwise.

	1.5 CLOSEOUT SUBMITTALS
	.1 Operation and Maintenance Data: Indicate and submit maintenance data for incorporation into Operations and Maintenance Manuals.
	.2 Program Code: Provide editable and compiled, electronic versions of program code (PLC, HMI, etc.) on USB, for owner backup purposes. State restrictions and grant irrevocable, royalty-free license.
	.3 Programming and Configuration Records:
	.1 Programming, integration, and configuration records.
	.2 “Executive Summary” type guide on how to use control system. The guide shall be as short as possible (not more than four (4) to eight (8) pages in length) and include:
	.1 How to get around.
	.2 How to monitor system.
	.3 How to control system.
	.4 Event management (alarm, warnings, statuses).

	.3 Documentation of programming at completion of the Work as specified.
	.4 Information on used data structures, data organization, control system details, final I/O list including network points, data mapping, naming/tagging conventions, development, and configuration, etc.
	.5 Printouts of operator interface screen graphics layouts: colour conventions, graphics and symbols interpretation, screen navigation, function overview.
	.6 Events recording (alarm, warnings, statuses), storage, retrieval, and organization.
	.7 Trending and data logging, storage retrieval, and organization.
	.8 System security.
	.9 System startup and shutdown.
	.10 All manuals shall be provided in printed and electronic, editable version.

	.4 Networks Data: Complete configurations of hubs, routers, switches, etc. Provide hardcopy documentation and software data files of the configuration for each piece of network equipment and application software used in the configuration. Include conf...

	1.6 QUALITY ASSURANCE
	.1 Include prerequisites, standards, limitations, and criteria which established an overall level of quality for products and workmanship under this Section.
	.2 Perform work of this Section in accordance with good engineering practice.


	Part 2  PRODUCTS
	2.1 DESIGN REQUIREMENTS
	.1 Allen-Bradley CompactLogix equipment (PLC) is the owner’s standard for package systems. No alternatives will be allowed.
	.2 Each system shall be capable of completely independent operation from other systems and have sufficient capacity and I/O for control and interface with all standard and optional features and equipment provided with the listed system.

	2.2 PROGRAMMABLE CONTROL DEVICES
	.1 PLC:
	.1 Processor: Allen-Bradley, Bulletin 1769, CompactLogix platform. CompactLogix 5370 L3 Controller, 2 Mbyte, Dual Ethernet, and 1GB SD Card.
	.2  Allen-Bradley Bulletin 1769, I/O series:
	.1 Discrete (I/O) cards, 120 VAC/24 VDC, (10 percent spare, minimum two (2) points).
	.2 Analog (4-20 mA, T/C, RTD) cards, (10 percent spare, minimum one (1) point).

	.3 Network I/O cards (DeviceNet, ControlNet, when applicable).
	.4 Bulletin 1769: Power supply.

	.2 HMI: Allen-Bradley, Bulletin 2711, PanelView Plus 7 Performance series colour display (minimum 12”) with touch screen option, and Ethernet/IP communication.
	.3 Special cards (industrial networks (Modbus, Profibus, etc.), programmable module, etc., when applicable):
	.1 ProSoft Technology, MVI69 series
	.2 Allen-Bradley certified Encompass partner.

	.4 Accessories: Allen-Bradley, Bulletin 1492, I/O ready cables (factory wired card RTB; cable with free connectors).

	2.3 SOFTWARE
	.1 Supply of PLC and HMI programming software is not part of the Contract. CONTRACTOR must have own copies of programming software.

	2.4 ETHERNET DEVICES
	.1 Industrial Type Managed Ethernet Switch:
	.1 Number of downlink ports to suite packaged system plus two (2) spare (minimum four (4)), RJ-45 Ethernet ports, 10/100 Base-TX complaint, and one (1) uplink RJ-45 Ethernet port, 10/100 Base-TX complaint.
	.2 Communication status and diagnostic LEDs support applicable IEEE 802.1 and 802.3 standards, auto-sensing full or half duplex operation, auto rate conversion 10 or 100 Base-TX operation, auto crossing, MAC addresses supported (automatic learning, ag...
	.3 Industrial type enclosure, DIN rail mounted, 24 VDC power supply, operating temperature between 0- and 45-degrees C.
	.4 As manufactured by Hirschman, Phoenix Contact, Sixnet, or approved equal.


	2.5 ETHERNET PATCH PANELS
	.1 Industrial Type Patch Panel: 3xRJ-45 Ethernet ports, 10/100 Base-TX compliant, cut-through wire connection with connection clamps, DIN rail mounted. As manufactured by Phoenix Contract, VS-PP-R-3XRJ45/5-SC.

	2.6 ETHERNET CABLES
	.1 Copper Media, Patch Cable:
	.1 Industrial Ethernet Cable – 100 Base-TX, Category 5e, four (4) twisted pairs (standard colour-coding), No 24 AWG solid copper conductors, rip cord, shielded, blue industrial grade PVC outer jacket, FT-4 rating. RJ-45 compatible and complying with T...
	.2 Connectors CAT 5e RJ-45 clear connectors, eight (8) position shielded, 50ug old micro, one-piece design (no bars or liners) for use with solid network wiring. Compatible with Category 5e standards and complying with TIA-568. Complete with cable boo...


	2.7 INDUSTRIAL NETWORKS
	.1 Cable, connectors, terminations, etc. certified for use with selected network.

	2.8 FACTORY ACCEPTANCE TEST
	.1 Perform Factory Acceptance Test (FAT) prior to shipment of assemblies and software.


	Part 3  EXECUTION
	3.1 APPLICATION
	.1 Control Narrative:
	.1 Control narrative shall provide details related to the packaged system operation. Written description shall include instrumentation and control system including list of functions monitored, controlled, and alarmed.
	.2 Prepare narratives in Microsoft Word file format. When indicated, provide documents in editable file format for incorporation into plant manual. Otherwise provide Adobe Reader files (PDF type with commenting allowed).
	.3 Proposed process narrative (provided within packaged system specification) describes the overall control philosophy from a process treatment point of view and includes basic process and control requirements.
	.4 Process narrative outlines general rules for programming of logic controller(s), HMI and SCADA systems. The intention of the process control narrative is to provide the Packaged System Supplier with information on the control and monitoring of the ...
	.5 Process narrative shall be treated as a “work-in-process”, where all future mark-ups and modifications including “as-constructed” documentation work shall be completed by Packaged System Supplier based on actual implementation.
	.6 Provide control narratives for all systems and sub-systems under the project at completion of work as specified. Each subsystem shall be listed as a separate section associated with control panel.

	.2 Programmable Control System:
	.1 This section outlines general rules for programming of logic controllers, HMI, and similar systems. The following information shall be used as an aid in developing the control strategy and integration of the packaged system into the operation of th...
	.2 Packaged System Vendor shall provide supervision, labour for the design, detailed execution, procurement, configuration, testing, delivery and installation of software required for a complete package system.
	.3 Overall control system programming of the packaged system is the CONTRACTOR’s responsibility. The software (control logic) shall perform setup, shutdown, and monitoring of the complete packaged system in accordance with manufacturer’s experience an...
	.4 System Integrator shall provide details on SCADA integration. CONTRACT ADMINISTRATOR reserves rights to review and modify control concept. The final SCADA interface, control system details, I/O list, data exchange and mapping, naming/tagging conven...
	.5 Packaged system shall operate automatically. It is anticipated that the system will operate on a regular basis. The facility SCADA and supervisory controllers will exchange control and operation signals with the packaged system. It is anticipated t...
	.6 Software, Personal Safety, and Equipment Protection:
	.1 Software shall have features supervising and controlling shutdown (i.e, cooling, dynamic braking vs. coast to stop), when packaged system is equipped with safety devices (E-stop buttons, safety pull ropes, light curtains, access door limit switches...
	.2 Safety devices and process limits controllers shall be independently wired to the control system, so precise shutdown conditions can be initiated and recorded.
	.3 Software shall not restart packaged system automatically after alarm condition cleared, until manually reset by the operator.

	.7 The control system shall allow for the operation in the following modes:
	.1 Auto: Complete system, unattended operation, one button start and stop of the system through the electronic operator interface (HMI), hardwired and/or network remote signal including control of ancillary systems.
	.2 Manual: Independent start, stop, and adjustment of the system through the electronic operator interface (HMI).
	.3 Maintenance: Individual operation of packaged system components; start, stop, and adjustment as required through the designated operator interface (intended only for maintenance and servicing, and not operation).
	.4 Note: The control logic shall allow for bumpless transfer between Auto and Manual modes including “seamless” adjustment of the machine process related operating parameters (i.e., pump speed to flow control and vice versa).

	.8 The control system shall monitor the packaged system and provide following operational statuses:
	.1 Ready Identifies that system is powered up and ready to operate (no alarms or warnings) in Auto mode (“readiness” of all subsystems).
	.2 Not Ready: If the packaged system or ancillary systems are not available in Auto mode, and identify components creating this condition.
	.3 Startup: During starting sequence (when such a sequence takes place).
	.4 Running: When control system finished start-up sequence and packaged system operates as intended.
	.5 Shutdown: During shutdown sequence (when such a sequence takes place).
	.6 Stop: When control system finished shutdown sequence.
	.7 Other typical to specific packaged system.
	.8 The program shall monitor system operation, automatically adjust operating parameters, and issue critical alarms (shutdown), alarm, warnings, and shutdown system when required.

	.9 Packaged System Control: The software (control logic) shall preform standard operating control functions (start-up, shutdown, etc.) and monitoring of the complete system with manufacture’s experience including the following functions:
	.1 Auto start-up sequence.
	.2 Operation in Auto mode with variable process parameters.
	.3 Auto shutdown sequence.
	.4 Operation in Manual mode (from operator interface).

	.10 Packaged System Malfunction: The software (control logic) shall monitor equipment operating conditions and automatically respond to conditions endangering personnel, and/or potentially leading to the equipment failure and damage.
	.1 The detailed malfunction and shutdown scenarios shall be based on manufacturer’s experiences for the offered packaged system by manufacturer’s top of the line alarm management system.
	.2 Divide alarm conditions into different levels (i.e., shutdowns or critical alarms, alarms, warnings). Organize and provided fully detailed, utilizing available date, easy to troubleshoot alarm system.
	.3 Software shall have capabilities for modification of some alarm “trip” setpoints (however, system shall not allow modification of alarm below absolute safety minimum/maximum). Alarm setpoints shall be user configurable when applicable based on manu...

	.11 Ancillary Systems Control (i.e., feed system, disposal system, chemical addition, cleaning system, etc.). Provide control and monitoring for ancillary equipment as listed under Specification Sections.

	.3 HMI:
	.1 Machine HMI shall provide packaged system overview and utilize ISA graphic symbols and other simple graphics to depict the devices and their relative location with regards to process layout.
	.2 Graphics shall include static and animated types of graphics objects. The static type shall provide information on the process layout. The animated type shall indicate the equipment status using position, visibility, colour, text or value.
	.3 Alarms and warnings shall be displayed on the electronic operator interface date and time stamped (yyyy-mm-dd hh:mm), recorded by alarm type, occurrence, and correction. The alarms and warnings shall remain on the screen listing last 30 alarms, dat...
	.4 Provide complete monitoring and control of packaged system and information on auxiliary system.
	.5 System Integrator will provide final details including colour conventions for programming of HMI based on system standards and plant overall requirements.
	.6 Electronic operator interface interacting with programmable logic controller system shall provide:
	.1 Overview and menu driven screen access.
	.2 Graphics presenting packaged system and ancillary systems.
	.3 System and devices control, control setpoint, and statuses.
	.4 Current alarm list (screen).
	.5 Alarm and configuration setpoints screens.
	.6 Help – general control overview, how to operate packaged system.
	.7 Data recording, trending, historical alarms list.
	.8 Password access.
	.9 Other required by packaged system.



	3.2 INTERFACE WITH OTHER WORK
	.1 Packaged system controls may interface (control, monitor, etc.) other auxiliary system or installations. Refer to Specification Sections for interface details. Incorporate listed features.
	.2 Packaged system controls will interface with overall plant SCADA system. Contractor shall coordinate with Systems Integrator to complete the work to the satisfaction of the Contract Administrator.

	3.3 MANUFACTURER’S FIELD SERVICE
	.1 Provide trained qualified technical personnel to perform the service herein specified. Packaged System Supplier shall specify personnel, number of visits, and time at the site that is required to complete the work.
	.2 Make any necessary changes and adjustments to the software.

	3.4 SITE ACCEPTANCE TEST
	.1 Perform Site Acceptance Test (SAT) of assemblies and software in accordance with approved submittal plan and witnessed by CONTRACT ADMINISTRATOR.




