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1. SUMMARY OF WORK

1. The Contractor shall provide all labour and materials required to complete the replacement
of the Capacitor Bank at the National Hydrology Research Centre (NHRC) — 11 Innovation
Blvd., Saskatoon, SK as described in the attached plans and specifications.

2. The work on this contract includes coordination and cooperation with other contractors and
building personnel working on the site.

3. Work to be performed under this Contract includes, but is not limited to, the following items
covered further in the Contract Documents, items below summarize major equipment,
refer to full Contract Documents for complete listing.

.1 Remove the existing equipment which includes:
1. Capacitor Bank
2. Spare Capcitor
3. Concrete Curb / Housekeeping Pad

.2 Supply, install and connect new equipment
1. Filtered Automatic Capacitor Bank (525 kVAR)
2. Conduit
3. Concrete Curb / Housekeeping Pad
4. Relocate Smoke/Heat Dectector

5. Refer to Drawings for the detailed scope of work.

2. TIME OF COMPLETION

1. Commence work in accordance with notification of acceptance of tender submission and
complete the work including rectification of deficiencies within sixteen (16) weeks of
commencement.

3.  HOURS OF WORK
1. Work shall be carried out Monday to Friday from 08:00hrs to 16:00hrs.

2. Lock-Out / Tag-Out (LOTO) work shall be completed off-hours Monday through Friday
from 17:30hrs to 07:00hrs and and/or on weekends from 06:00hrs to 18:00hrs. All Internal
& External LOTO permits will be required to commence work.

3. Live Work procedures will not be permitted on this site.

4, The Contractor shall not permit his personnel to work alone on this project when the
following activities are undertaken:

Work assessment determined that the potential health & safety risk is high;

Work requiring entry into or work within a Confined Space;

Work requiring Lock-Out / Tag-Out (LOTO);

Work requiring use of fall arrest equipment;

Work on scaffolding;

Work requiring supplied air respirators or similar equipment;

Hot Work and/or Hot Tap activities;

NooprwdhE
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6.

8. Work involving cranes or hoisting;
9. Work or work situations identified by the Engineer.

Work affecting building occupants shall be carried out after normal hours. Any shut down
of service effecting building operations requires a minimum of 72 hours notice.

4. SCHEDULING

1.

On award of contract submit a bar chart construction schedule for the work, indicating
anticipated progress stages within time of completion. Minimum stages include,
mobilization, shop drawing, product data MSDS sheets and samples submittal, order and
delivery of major components and equipment, major approvals stages, interim and final
inspection times, commissioning timeframes, final deficiency corrections, training,
demobilization and manuals submission. When schedule has been reviewed and
approved by the Engineer take necessary measures to complete work within scheduled
times. Do not change schedule without written approvals from the Engineer.

5. CONTRACT DOCUMENTS

1.

Drawings and specifications are complementary, items shown or mentioned in one and
not in the other are deemed to be included in the contract work.

Any questions that arise in relation to the design shall be brought to the attention of the
Engineer. Failure to comply with this procedure may necessitate amendments and other
layout modifications as required to complete the Work, costs of which shall be solely the
responsibility of the Contractor.

Study all documents, which describe, or are related to any operation before
commencement of that operation. Report discrepancies discovered between existing
conditions and documentation. Obtain ruling on required interpretation before commencing
work.

Any changes to the scope of work are to be confirmed in writing by the Engineer and
Contract value changes approved, prior to start of said work.

The cost of any additional work to the Owner shall be the actual cost of the work plus ten
percent (10%) overhead and ten percent (10%) profit on the actual cost of the work.

6. CONTRACTOR'S USE OF SITE

Do not unreasonably encumber site, with material or equipment.

Execute the work with the least possible interference or disturbance to the normal use of
the exiting premises. Make arrangements with the Engineer to facilitate the work as
stated.

Maintain existing services to the building and provide for personnel and vehicle access.

Maintain a proper solid or chain link security fence c/w suitable locks around work and
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storage areas at all times.
Where security is reduced by the work, provide temporary means to maintain security.

Contractor to supply their own site trailer (if required) phone, fax, and storage box. No
storage will be provided within the building. Accommodation will be made for limited on-
site storage at the discretion of the Engineer in area designated by the Engineer.

Maintain 1 copy of each of the following at the job site:

Contract drawings

Contract specifications

Addenda to contract documents

Copy of approved work schedule

Reviewed/approved shop drawings

Change orders

Other modifications to contract

Field test reports

Reviewed/approved samples

.10 Manufacturers’ installation and application instructions

.11 One set of record drawings and specifications for “as-built” purposes

.12 National Building Code of Canada 2005

.13 Current construction standards of workmanship listed in technical Sections

.14 Project Safety Plan — Including emergency contact names and directions to the
nearest hospital.

©CoONOUITDhWN R

7. CONTRACTOR PROJECT SUPERINTENDENT

1.

3.

4,

The Contractor shall, upon award of contract, designate a Project Superintendent. The
Contractor shall provide the name, cellular phone number to the Engineer at the
preconstruction meeting. The Project Superintendent shall have full responsibility for the
project and shall be authorized to accept and act upon any notice or direction provided by
the Engineer. Project Superintendent shall be available on site at all times that work is
being performed under this contract.

Supervise and direct all persons engaged in the work, including all tradesmen and
suppliers. Become familiar with the requirements of each trade. Coordinate delivery and
work operations. Examine the work of all trades during work operations to ensure
compliance with the contract requirements. Expedite all work to maintain the contract
schedule.

Cooperate with all other contractors working on site in parallel or related projects.

Attend coordination and project meetings at the direction of the Engineer.

8. CONTRACTOR and SUB CONTRACTORS

1.

The Contractor agrees to employ those sub-contractors proposed by him in writing as
listed in the Contractor’s tender submission.
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2. Do not change or substitute approved contractor for sub-contractors without prior

authorization from the design authority.

3. Contractor and sub-contractor personnel shall be qualified as per definitions under the
Trades Qualification and Apprenticeship Acts and as required by regulatory agencies in
provincial regulations.

4. Electrical work shall be carried out by qualified and licensed electrical contractors as per
Provincial regulations.

5. Plumbing work shall be carried out by qualified and licensed plumbing contractors as per
Provincial regulations.

9.  WORKMANSHIP

1. Workmanship shall be the best quality, executed by workers experienced and skilled in the
respective duties for which they are employed. Immediately notify the Engineer, if
required, if work is such as to make it impractical to produce required results.

2. Do not employ any person unfit or unskilled in their required duties. The Engineer reserves
the right to require the dismissal from the site, workers deemed incompetent, careless,
insubordinate or otherwise objectionable.

3. The Work as covered by the tender documents is intended to comply exactly with the
latest rules and regulations of the inspection authorities, and these rules are to be
considered an integral part of the tender documents. In case of conflict, any ruling by the
Inspection Authority shall be final. All changes and alterations to the Contractor’'s work
required by an authorized inspector or any authority having jurisdiction shall be carried out
at the expense of the Contractor.

4, Decisions as to the quality or fitness of workmanship in cases of dispute rest solely with
the Engineer, whose decision is final.

10. RECORD DRAWINGS

1. As work progresses, maintain accurate records to show deviations from the contract
drawings. Just prior to completion of work, supply to the Engineer one set of white prints
with all deviations neatly inked in. Contractor to show actual layouts for underground
services including elevations, all mechanical piping and ductwork and all electrical wiring
diagrams, locations and sizes of electrical conduits, pull boxes and wiring, circuits etc.

11. SHOP DRAWINGS

1. Provide four (4) copies of the shop drawings as listed in the specifications and/or drawings
to the Engineer prior to ordering materials. Shop drawings to illustrate details of portion of
work specific to the project requirements. Information to clearly indicate the items to be
reviewed. Generic drawings and faxed copies are not acceptable.



Project No: NHRC-021 011155

Saskatoon, SK — National Hydrology Research Centre GENERAL CONDITIONS
CAPACITOR BANK REPLACEMENT Page 5
2. Allow five (5) working days for Engineer’s review of each shop drawing submission.

12.

13.

14.

CODES AND STANDARDS

1.

4,

The following codes and Standards are in place for work under this contract. The latest
edition applicable at the time to be utilized.

The National Building Code of Canada (NBC) 2015

The National Fire Code (NFC) 2015

National Energy Code of Canada for Buildings (NECB) 2015

National Plumbing Code of Canada 2015

Canadian Electrical Code 2015

Provincial & Electrical Plumbing Codes

Canada Labour Code, Part Il and Federal Occupational Health and Safety Policies
Construction Standards and/or any other Code or bylaw of local application.
The Federal Halocarbon Regulation, 2003 (SOR/2003-289)

CoNo,rwWNE

Comply with applicable local bylaws, rules and regulations enforced at the location
concerned.

Meet or exceed requirements of Contract documents, specified standards, codes and
referenced documents.

In any case of conflict or discrepancy, the most stringent requirements shall apply

FEES AND CERTIFICATES

1.

Submit a completed Notice of Project Form to provincial WCB (as required) by the
notification requirements under the Regulations for Construction Projects made pursuant
to the provincial safety authority. Provide copy to the Departmental Representative.

Obtain and pay for — Building Permits, Certificates, Licenses and other permits required by
regulatory municipal, provincial or federal authorities to complete the work.

Provide inspection authorities with plans and information required for issue of acceptance
certificates.

Furnish inspection certificates in evidence that the work installed conforms with the
requirements of the authority having jurisdiction.

Submit to the Electrical Inspection Authority the necessary number of working drawings

and specifications for examination and approval prior to commencement of work and pay

all associated fees.

.1 Obtain and pay for all electrical inspection fees.

.2 On completion of the work provide copies of the Electrical Inspection Authority
inspection approval certificates.

CONSTRUCTION SAFETY MEASURES
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15.

16.

17.

18.

1. Observe and enforce construction safety measures required by the Canada Labour Code
Part 1l, Occupational Health and Safety, Workers’ Compensation Board, and municipal
statutes and authorities and site specific Health and Safety Policies and Directives

2. In the event of conflict between any provisions of above authorities, the most stringent will
apply.
3. Provide and maintain guardrails, fences, barricades, lights, signs and other devices

required for protection of workmen and public in accordance with the requirements of the
Canada Labour Code Part I, Occupational Health and Safety, provincial WCB and Safety
Act and Regulations for Construction Projects and Local by-laws. All signs shall be
bilingual or CSA universal pictograms.
4, Ensure the safety of building personnel at all times when performing work.
5. Refer to Specifications Section 01 35 30 for additional requirements
FIRE SAFETY REQUIREMENTS
1. Comply with the National Building Code of Canada (2015) for fire safety in construction and
the National Fire Code of Canada (2015) for fire prevention, fire fighting and life safety in
building in use.
2. Refer to Section 01 35 30 of this document for further information on Health and Safety
WORKPLACE SAFETY AND INSURANCE BOARD
1. Prior to commencing the work, throughout the total performance of the work when requesting
payments and prior to receiving final payment, the Contractor shall provide evidence of good
standing with the provincial Workers’ Compensation Board (WCB).

UTILITIES

1. Water supply is available on site and will be provided for construction usage at no cost.
Facility Supervisor reserves the right to limit volume of water utilized.

2. Existing electrical services to a maximum of 15 kVA required for the work may be used by
the Contractor without charge. Ensure capacity is adequate prior to connecting and imposing
additional loads. Connect and disconnect at own expense and responsibility.

PROTECTION

1. Protect finished work against damage until take-over.

2. Protect the work and all surrounding equipment, landscape, structures, floors, ceilings, walls,
etc., from damage.

2. Make good, at no cost to the Owner, any damage caused.
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3. Protect any services, which are uncovered during work.

4.

Protect all areas adjacent to the construction areas from dust and debris produced during
construction. Use hoarding, solid walls, drop cloths, sealed dust screens and tarps and clean
up and vacuum up all debris daily.

19. PRODUCT HANDLING AND STORAGE

1.

Deliver materials in original and unopened containers or wrappings with Manufacturers’ seals
and labels intact and legible.

Deliver materials in sufficient quantity to allow continuity of the work. Do not encumber site
with unnecessary materials.

All unused materials at the end of any working day shall be properly protected from damage.

All materials, equipment, etc. to be handled and stored as not to interfere with the operation
of the building.

All material and equipment to be new unless specified otherwise.

Contractors who use controlled products must ensure that their workers are properly trained
in the safe use and handling of such products in compliance with the Workplace Hazardous
Materials Information System (WHMIS).

Comply with all requirements with respect to Controlled products labeling and Material Safety
Data Sheets (MSDSs) according to the requirements of WHMIS and the Hazardous Products
Act.

20. PRODUCT AVAILABILITY

1.

Upon award of contract immediately review product delivery requirements and advise the
design authority of any foreseeable delays.

In the event of failure to notify the Engineer at commencement of the work, the
Departmental Representative reserves the right to require the supply of substitute products
of equivalent quality at no increase in contract price to ensure adherence to project
schedule.

21. MATERIALS STANDARDS

1.

Materials shall be new and work shall conform to the minimum applicable standards of the
Canadian General Standards Board, the Canadian Standards Association, the National
Building Code of Canada and all applicable Provincial and Municipal codes. In the case of
conflict or discrepancy the most stringent requirements shall apply.

Products (materials, equipment and articles) incorporated in work shall be new, not damaged
or defective and of best quality compatible with specifications for purpose intended. If
requested by the design authorities, furnish evidence as type, source, and quality of product.
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3. Defective products will be rejected, regardless of previous inspections. Inspection does not

22.

23.

24.

relieve responsibility but is a precaution against oversight or error. Remove and replace
defective products at own expense and be responsible for delays and expenses caused by
rejection.

Should any dispute arise as to the quality of fitness of products, the decision shall rest with
the Engineer based upon requirements of Contract Documents. The Engineer’'s decision
shall be final.

Ensure that materials, equipment, services and labour are brought to site in sufficient
guantity and in accordance with requirements of the work schedule.

Use materials/products containing highest percentage of recycled and recovered materials
practicable — consistent with maintaining cost effective satisfactory levels of completion.
Adhere to waste reduction requirements for reuse or recycling of waste materials, thus
diverting materials from landfill

MATERIALS OTHER THAN SPECIFIED

1.

Secure in writing, permission from the engineer to use any materials other than those
specified.

The listed suppliers/manufacturers are acceptable for their ability to meet the general design
intent, quality and performance characteristics of the specified product. The listed
equipment/materials does not endorse the acceptability of all products available from the
listed manufacturers/suppliers.

It remains the responsibility of the contractor to ensure the products supplied are equal to the
specified products in every aspect, operate as intended, and meet the performance
specifications and physical dimensions of the specified product.

The contractor shall be fully responsible for any additional materials, to accommodate the
use of equipment from the acceptable manufacturer and suppliers list.

HAZARDOUS MATERIALS

1.

Comply with the requirements of the Workplace Hazardous Materials Information System
(WHMIS) regarding use, handling, storage, and disposal of hazardous materials: and
regarding labeling and the provision of Material Safety Data Sheets (MSDS) acceptable to
Human Resources Development Canada, Labour Program.

REMOVED MATERIALS

1.

Unless otherwise specified, materials for removal become the Contractor’s property and shall
be taken from the site.
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25. PROJECT CLEANLINESS

1.

6.

Remove waste materials and debris from the site at the end of each day. Leave the work
area unencumbered upon completion of each work shift. Store materials and equipment.

Ensure site is clean, orderly and neat at all times during the work shift. Provide additional
cleaning as requested by the design authority, facility supervisor.

At the end of the project, remove dirt, dust and other disfigurations from all surfaces affected
by the project including, but not limited to ceilings, walls, floors, fixtures and lights. Clean by
dusting, damp wiping, washing, waxing and polishing to the satisfaction of the design
authority, facility supervisor.

Upon completion, remove scaffolding, temporary protections and surplus materials. Make
good any defects noted at this stage.

Clean areas affected under contract, to a condition at least equal to that previously existing
and to satisfaction of the design authority, facility supervisor.

Use only cleaning materials recommended by manufacturer of surface to be cleaned.

26. WASTE MANAGEMENT

1.

Comply with the Environmental Protection Act and the Provincial Waste Management Act for
waste management programs on construction and demolition projects.

27. EXISTING SERVICES

1.

Where work involves breaking into or connecting to existing services, Carry out work at
times directed by the Engineer. Connection to existing services shall be after hours and/or
on weekends.

Before commencing Work, establish location and extent of service lines in area of Work and
notify the Engineer of findings.

Submit schedule to and obtain approval from the Engineer for any shutdown or closure of
active service or Facility. Adhere to approved schedule and provide notice to affected
parties. Do not alter schedule without prior written consent of the Engineer.

Give the Engineer 48 hours notice related to each necessary interruption of any mechanical
or electrical service throughout the course of the work. Obtain written authorization from the
Engineer prior to any interruption. Keep duration of those interruptions to a minimum.

Where unknown services are encountered, immediately advise Engineer and confirm
findings in writing.

28. CUTTING, PATCHING AND MAKING GOOD

1.

Cut existing surfaces as required to accommodate new work. Openings shall be neatly cut
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and dimensioned to fit electrical conduits, mechanical pipes and/or ductwork passing
through the surfaces. Obtain the Engineer’s approval before cutting into structure. Cutting
torches shall not be permitted.

Patch and make good cut on both sides of surfaces, damaged or disturbed to match or
better existing conditions to the satisfaction of the Engineer.

Note: The Contractor shall patch and make good existing openings when Contractor utilizes
the existing openings for his work.

Fill voids left around all electrical conduits, mechanical pipes and/or ductwork with
appropriate fire-proofing material to maintain fire stop integrity. Finish patching with finishing
compounds to the satisfaction of the Engineer.

29. DEMOLITION

1.

Except if expressly stated otherwise, materials indicated for removal, become the
Contractor's property and shall be promptly taken from the site.

30. EQUIPMENT

1. Provide and maintain equipment such as temporary stairs, ladders, ramps, scaffolds, swing
stages, runways, chutes and the like, as required for execution of work

2. Provide and maintain conveying equipment such as cranes, hoists, derricks and the like, as
required for execution of work.

3. Assume complete responsibility for construction strength, placing, anchoring and operation
of derricks, cranes, hoists and other mechanical contrivances used for work; and ensure that
loads carried thereon can be safely supported and be free from accidents to all persons.

4. Comply with all governing safety regulations in force at the time of construction.

5. Remove immediately such equipment when not required for work.

6. Provide and maintain, on site, suitable fire extinguishers in sufficient quantities, as required
by the Safety Code.

31. LOADING

1. Take precautions to prevent the overloading of any part of the structure during the progress
of the work. Make good, at no expense to Owner, any damage resulting from such
overloading.

32. HOISTING
1. All crane operations are restricted to the following:

.1 All craning of materials and equipment must be done outside normal building operating
hours, ensure interior areas below are kept unoccupied.
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33. POWDER ACTUATED GUNS

34.

35.

36.

37.

38.

39.

1. Do not employ powder-actuated guns using explosives, unless expressly permitted by the
Engineer. If permitted, comply with requirements of CAN3-Z166.2-M85 (Use and Handling
of Powder Actuated Tools).

TAXES
1. Pay all taxes properly levied by law (including Federal, Provincial and Municipal)

2. The Provincial Sales Tax (PST) is NOT to be considered an applicable tax for the purposes
of this bid. The bidder shall therefore include separately any amount in his bid price for the
said PST. In the event the PST does apply, the successful Contractor will indicate on each
application for payment as a separate amount the appropriate PST the Owner is legally
obliged to pay. The Contractor's PST registration number must be shown on all invoices.
This amount will be paid to the Contractor in addition to the amount certified for payment
under the contract and will therefore not affect the contract price.

SIGNS — ADVERTISING

1. No advertising and/or posting of company signs shall be permitted.

2. Provide common-use signs as related to traffic control, information, instruction, health and
safety, use of equipment, public safety devices, in both official languages or by the use of
commonly understood graphic symbols to the Engineer’s approval.

SECURITY CLEARANCES

1. All personnel employed on this project shall be subject to a security check. Obtain the
requisite clearance as instructed for each individual required to enter the premises.

BUILDING SMOKING ENVIRONMENT

1. Smoking is prohibited in the building and on the roofs. Smoking is prohibited within a 6
metre radius of doors, windows and air intakes. Obey smoking restrictions on building
property as directed by the Engineer.

GUARANTEE

1. Provide written one (1) year guarantee for all materials and labour provided as part of this
Contract. Effective start date shall be date of final completion.

2. The contractor, at own expense, shall correct any defects in the work due to faulty products

and/or workmanship appearing within the extended guarantee/warranty periods set out in the
individual sections from date of final completion.

TRAINING AND DEMONSTRATION
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1. Upon completion of the mechanical, electrical and controls installations provide qualified
personnel to train and demonstrate the installations to the site’s operations and maintenance
personnel.

2. Contractor to review sources of power for newly installed equipment and demonstrate
thestart/stop and control functions of the installed equipment. Training and demonstration to
be for a duration of four (4) hours. Training date and time to be coordinated with and
approved by the Engineer.

40 EQUIVALENT EQUIPMENT

1. Where equivalent equipment has been submitted without specifics, it is the contractor’s
responsibility to provide detailed specifications highlighting differences to the specified
unit prior to requesting for acceptance as equal. Requests without inclusion of sufficient
details will automatically be rejected. Provide differences and clear quantifiable
characteristics why, how and where the unit meets performance and other requirements.
Requests for substitution must be made to the Engineer.

2. Equipment specified serves to set minimum standard. Substituted equipment shall meet
performance requirements and physical limitations, including fitting within space
constraints.

41 OPERATIONS AND MAINTENANCE MANUALS
1. Provide two (2) sets of operations and maintenance data detailed in 01 78 00. Data to

include detailed technical information, documents and records describing operation and
maintenance of individual components.

END OF SECTION
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PART 1 - GENERAL

1.1 ACCESS AND EGRESS

A Design, construct and maintain temporary "access to" and "egress from" work areas, including
stairs, runways, ramps or ladders [and scaffolding], independent of finished surfaces and in
accordance with relevant municipal, provincial and other regulations.

1.2 USE OF SITE AND FACILITIES

A Execute work with least possible interference or disturbance to normal use of premises. Make
arrangements with Departmental Representative to facilitate work as stated.

2 Maintain existing services to building and provide for personnel and vehicle access.
3 Where security is reduced by work provide temporary means to maintain security.
4 Departmental Representative will assign sanitary facilities for use by Contractor's personnel. Keep

facilities clean.

5 Closures: protect work temporarily until permanent enclosures are completed.

1.3 ALTERATIONS, ADDITIONS OR REPAIRS TO EXISTING BUILDING

A Execute work with least possible interference or disturbance to occupants, and normal use of
premises. Arrange with Departmental Representative to facilitate execution of work.

1.4 EXISTING SERVICES

A Notify, Departmental Representative utility companies of intended interruption of services and
obtain required permission.

2 Where Work involves breaking into or connecting to existing services, give Departmental
Representative [48] hours of notice for necessary interruption of mechanical or electrical service
throughout course of work. Keep duration of interruptions minimum. Carry out interruptions after
normal working hours of occupants, preferably on weekends.

1.5 SPECIAL REQUIREMENTS

A Carry out noise generating Work Monday to Friday from 18:00 to 07:00 hours and on Saturdays.

2 Submit schedule in accordance with Section 01 11 55 - Construction Progress Schedule - Bar
(GANTT) Chart.

4 Ensure Contractor's personnel employed on site become familiar with and obey regulations
including safety, fire, traffic and security regulations.

5 Keep within limits of work and avenues of ingress and egress.
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.6 Deliver materials outside of peak traffic hours 17:00 to 07:00 and 13:00 to 15:00 unless otherwise

approved by Departmental Representative.

g Prior to cutting or drilling horizontal or vertical surfaces including concrete, concrete block or other
structural substrate, determine location of reinforcing, service lines, pipes, conduits or other items
by x-ray, ground penetrating radar or other appropriate method. Submit findings to Departmental
Representative prior to cutting or drilling.

1.6 SECURITY

A Where security has been reduced by Work of Contract, provide temporary means to maintain
security.

2 Security clearances:

A Obtain requisite clearance, as instructed, for each individual required to enter premises.
2 Personnel will be checked daily at start of work shift and provided with pass which must be
worn at all times. Pass must be returned at end of work shift and personnel checked out.

1.7 BUILDING SMOKING ENVIRONMENT

A

Comply with smoking restrictions. Smoking is not permitted within 6m of a door, window or fresh air
intake.

PART 2 - PRODUCTS

2.1 NOT USED

A

Not Used.

PART 3 - EXECUTION

3.1 NOT USED

A

Not Used.

END OF SECTION
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1. SUBMITTALS

11

1.2

1.3

14

15

1.6

1.7

1.8

1.9

1.10

Make Submittals in accordance with Section 01 11 55 "General Instructions".

Submit a site-specific Health and Safety Plan, within 7 days after Notice to Proceed and prior
to commencement of Work. The Health and Safety Plan must include:

1.2.0 Site-specific safety hazard assessment.

1.2.1 Safety and health risk or hazard analysis for site risks and operation.

Submit Construction Safety Checklists after completion.

Submit copies of reports or directions issued by Federal and Provincial health and safety
inspectors.

Submit copies of incident and accident reports.
Submit to Engineer with Material Safety Data Sheets (MSDS).

Personal training requirements including as follows:
1.7.1 Names of personnel and alternates responsible for site safety and health, hazards
present on site, and use of personal protective equipment.

The Engineer will review the Contractor's site-specific Health and Safety Plan and provide
comments to the Contractor within 7 days after receipt of the plan. Revise the plan as
appropriate and resubmit plan to the Engineer within 3 days after receipt of comments from
the Engineer.

Medical Surveillance: Within 7 days after date of the Notice to Proceed and prior to
mobilization to the site, submit certification of medical surveillance for site personnel, and
submit additional certifications as personnel are sent to the site.

On-site Contingency and Emergency Response Plan: Address the standard operating
procedures to be implemented during emergency situations.

2. FILING OF NOTICE

2.1

File Notice with Provincial authorities prior to commencement of Work.

3. SAFETY ASSESSMENT

3.1 Perform a site-specific safety hazard assessment related to the project.
4. MEETINGS
1.1. Pre-construction meetings: The Contractor shall attend a Pre-Construction Meeting.

5. REGULATORY REQUIREMENTS
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5.1 The Contractor shall comply with the specified standards and regulations to ensure safe
operations. The latest editions are applicable.

5.5.1. Canada Labour Code Part Il

5.5.2. Canada Occupational Safety and Health Regulations

5.5.3. National Building Code, Part 8 — Safety Measures at Construction & Demolition Sites
5.5.4. National Fire Code, Part 4 — Flammable and Combustible Liquids

5.5.5. National Fire Code, Part 5 — Hazardous Process and Operations

5.5.6. Saskatchewan Health and Safety Act and Regulations including;

5.5.6.1.
5.5.6.2.
5.5.6.3.
5.5.6.4.
5.5.6.5.

Construction Projects

Occupational Health and Safety Act

Workplace Hazardous Materials Information System (WHMIS)
Trades Qualification and Apprenticeship Act

Electrical Safety Code

6. CONTRACTOR RESPONSIBILITY

6.1 The Contractor shall be responsible for the Health and Safety of persons on site, safety of
property on site and for the protection of persons adjacent to the site and environment to the
extent that they may be affected by the conduct of Work.

6.2

The Contractor shall comply with and enforce compliance by their employees with the safety
requirements of the Contract Documents, applicable federal, provincial, local statutes,
regulations, ordinances, and site-specific Health and Safety Plan.

(i.e. Occupational Health and Safety Acts and Regulations for Construction Projects, Canada
Labour Code Part I1)

7. CONTRACTOR ACCIDENT AND INCIDENT REPORT

7.1

8. UNFORSEEN HAZARDS

8.1

The Contactor shall advise the Engineer of any accident, injury, near-miss incident, fire,
explosion or chemical spill occurring at the Work site and any visit to the site by a
governmental enforcement official.

Should any unforeseen or peculiar safety-related factor, hazard, or condition become
evident during performance of Work, the Contractor shall immediately stop work and advise
the Engineer verbally and in writing.

9. WORK STOPPAGE

9.1

The Engineer and/or designated Health and Safety personnel may stop work for health and
safety considerations.

10. CORRECTION OF NON-COMPLIANCE

10.1

The Contractor shall immediately address health and safety hon-compliance issues
identified by the Engineer and/or other designated Health and Safety personnel.

The Engineer may stop Work if non-compliance of health and safety regulations is not
corrected by the Contractor.



Project No: NHRC-021 01 35 30

Saskatoon, SK — National Hydrology Research Centre HEALTH AND SAFETY
CAPACITOR BANK REPLACEMENT Page 3

11. DISCIPLINARY ACTIONS

111

The Contractor’s disregard and/or lack of compliance to health and safety measures,
procedures and policies shall lead to disciplinary action by the Engineer.

12. SITE HEALTH AND SAFETY POLICIES AND DIRECTIVES

12.1

The Contractor shall comply and follow all prescribed site Health and Safety Policies and
Directives including but not limited to the following;

12.1.1 Worker Profile Sheet: The Contractor shall submit to the Engineer a completed
Worker Profile Sheet c/w all attachments including copies of licenses, certificates and
permits for supporting qualifications to perform required work for a given project for each
individual worker requiring access to the site. The completed Worker Profile Sheets are
required for each individual worker prior to working on site.

12.1.2 Hot Work Permit: The Contractor shall submit a completed Hot Work Permit to the
Engineer for review and approval. The Engineer’s approval is required prior to initiating hot
work.

12.1.3 Hot Tap Permit: The Contractor shall submit a completed Hot Tap Permit to the
Engineer for review and approval. Approval by the Engineer is required prior to initiating hot
tap work.

12.1.4 Lock Out and Tag Out (LOTO) — Isolation Procedures: The Contractor shall
submit a completed LOTO Isolation Form (Zero Energy) to the Engineer for review and
approval for all work requiring LOTO. The Engineer’s approval of isolation form is required
prior to initiating LOTO work.

12.1.5 Live Work Procedure: The Contractor shall submit a completed Live Work
Procedure Form to the Engineer for review and approval for all work requiring Live Work
procedures. The Engineer’s approval of the Live Work Form is required prior to initiating
Live Work.

12.1.6 Emergency and Fire Evacuation Route: The Contractor shall obtain training on
procedures of evacuating the site under emergency and/or fire situations. Contractor
training and sign-off is required prior to initiating site work.

12.1.7 Trades Qualifications and Apprenticeship Act: The Contractor shall sign-off

confirming that the Trades Qualifications and Apprenticeship Act shall be observed and
followed. Contractor sign-off is required prior to initiating site work.

END OF SECTION
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Part 1 General
11 RELATED REQUIREMENTS (N/A)
1.2 REFERENCES (N/A)
13 ADMINISTRATIVE

1 Submit to Consultant submittals listed for review. Submit promptly and in orderly

sequence to not cause delay in Work. Failure to submit in ample time is not considered
sufficient reason for extension of Contract Time and no claim for extension by reason of
such default will be allowed.

2 Do not proceed with Work affected by submittal until review is complete.

3 Present shop drawings, product data, samples and mock-ups in SI Metric units.

4 Where items or information is not produced in SI Metric units converted values are
acceptable.

5 Review submittals prior to submission to Consultant. This review represents that

necessary requirements have been determined and verified, or will be, and that each
submittal has been checked and co-ordinated with requirements of Work and Contract
Documents. Submittals not stamped, signed, dated and identified as to specific project
will be returned without being examined and considered rejected.

.6 Notify Consultant, in writing at time of submission, identifying deviations from
requirements of Contract Documents stating reasons for deviations.

v Verify field measurements and affected adjacent Work are co-ordinated.

8 Contractor's responsibility for errors and omissions in submission is not relieved by

Consultant's review of submittals.

9 Contractor's responsibility for deviations in submission from requirements of Contract
Documents is not relieved by Consultant review.

10 Keep one reviewed copy of each submission on site.

1.4 SHOP DRAWINGS AND PRODUCT DATA
A Refer to CCDC 2 GC 3.11.
2 The term "shop drawings™ means drawings, diagrams, illustrations, schedules,

performance charts, brochures and other data which are to be provided by Contractor to
illustrate details of a portion of Work.

3 Submit drawings stamped and signed by professional engineer registered or licensed in
Saskatchewan, Canada.

4 Indicate materials, methods of construction and attachment or anchorage, erection
diagrams, connections, explanatory notes and other information necessary for completion
of Work. Where articles or equipment attach or connect to other articles or equipment,
indicate that such items have been co-ordinated, regardless of Section under which
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adjacent items will be supplied and installed. Indicate cross references to design drawings
and specifications.
5 Allow 3 days for Consultant's review of each submission.

Adjustments made on shop drawings by Consultant are not intended to change Contract
Price. If adjustments affect value of Work, state such in writing to Consultant prior to
proceeding with Work.

v Make changes in shop drawings as Consultant may require, consistent with Contract
Documents. When resubmitting, notify Consultant in writing of revisions other than those
requested.

8 Accompany submissions with transmittal letter, in duplicate, containing:

A Date.
2 Project title and number.
3 Contractor's name and address.
A4 Identification and quantity of each shop drawing, product data and sample.
5 Other pertinent data.
9 Submissions include:
1 Date and revision dates.
2 Project title and number.
3 Name and address of:
1 Subcontractor.
2 Supplier.
3 Manufacturer.
A4 Contractor's stamp, signed by Contractor's authorized representative certifying

approval of submissions, verification of field measurements and compliance with
Contract Documents.

5 Details of appropriate portions of Work as applicable:
1 Fabrication.

2 Layout, showing dimensions, including identified field dimensions, and
clearances.

Setting or erection details.
Capacities.

Performance characteristics.
Standards.

Operating weight.

Wiring diagrams.

Single line and schematic diagrams.
.10 Relationship to adjacent work.

© o N oUW

10 After Consultant's review, distribute copies.

A1 Submit electronic copy of shop drawings for each requirement requested in specification
Sections and as Consultant may reasonably request.
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12 Submit electronic copies of product data sheets or brochures for requirements requested

13

14

15

.16

a7

18

19
.20
21

22

in specification Sections and as requested by Consultant where shop drawings will not be
prepared due to standardized manufacture of product.

Submit electronic copies of test reports for requirements requested in specification
Sections and as requested by Consultant.

1 Report signed by authorized official of testing laboratory that material, product or
system identical to material, product or system to be provided has been tested in
accord with specified requirements.

2 Testing must have been within 1 years of date of contract award for project.

Submit electronic copies of certificates for requirements requested in specification
Sections and as requested by Consultant.

1 Statements printed on manufacturer's letterhead and signed by responsible
officials of manufacturer of product, system or material attesting that product,
system or material meets specification requirements.

2 Certificates must be dated after award of project contract complete with project
name.

Submit electronic copies of manufacturers instructions for requirements requested in
specification Sections and as requested by Consultant.

1 Pre-printed material describing installation of product, system or material,
including special notices and Material Safety Data Sheets concerning
impedances, hazards and safety precautions.

Submit electronic copies of Manufacturer's Field Reports for requirements requested in
specification Sections and as requested by Consultant.

Documentation of the testing and verification actions taken by manufacturer's
representative to confirm compliance with manufacturer's standards or instructions.

Submit electronic copies of Operation and Maintenance Data for requirements requested
in specification Sections and as requested by Consultant.

Delete information not applicable to project.
Supplement standard information to provide details applicable to project.

If upon review by Consultant, no errors or omissions are discovered or if only minor
corrections are made, copies will be returned and fabrication and installation of Work
may proceed. If shop drawings are rejected, noted copy will be returned and resubmission
of corrected shop drawings, through same procedure indicated above, must be performed
before fabrication and installation of Work may proceed.

The review of shop drawings by Public Works and Government Services Canada
(PWGSC) is for sole purpose of ascertaining conformance with general concept.

1 This review shall not mean that PWGSC approves detail design inherent in shop
drawings, responsibility for which shall remain with Contractor submitting same,
and such review shall not relieve Contractor of responsibility for errors or
omissions in shop drawings or of responsibility for meeting requirements of
construction and Contract Documents.
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2 Without restricting generality of foregoing, Contractor is responsible for

dimensions to be confirmed and correlated at job site, for information that
pertains solely to fabrication processes or to techniques of construction and
installation and for co-ordination of Work of sub-trades.

1.5 CERTIFICATES AND TRANSCRIPTS
1 Immediately after award of Contract, submit Workers' Compensation Board status.
2 Submit transcription of insurance immediately after award of Contract.

END OF SECTION
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Part1 General
11 RELATED REQUIREMENTS (N/A)
1.2 REFERENCES

1 Canadian Construction Documents Committee (CCDC)

A CCDC 2-94, Stipulated Price Contract.

1.3 INSPECTION
A Refer to CCDC 2, GC 2.3.
2 Allow Consultant access to Work. If part of Work is in preparation at locations other than

Place of Work, allow access to such Work whenever it is in progress.

3 Give timely notice requesting inspection if Work is designated for special tests,
inspections or approvals by Consultant instructions, or law of Place of Work.

A4 If Contractor covers or permits to be covered Work that has been designated for special
tests, inspections or approvals before such is made, uncover such Work, have inspections
or tests satisfactorily completed and make good such Work.

5 Consultant will order part of Work to be examined if Work is suspected to be not in
accordance with Contract Documents. If, upon examination such work is found not in
accordance with Contract Documents, correct such Work and pay cost of examination
and correction. If such Work is found in accordance with Contract Documents,
Consultant shall pay cost of examination and replacement.

14 ACCESS TO WORK
1 Allow inspection/testing agencies access to Work, off site manufacturing and fabrication
plants.
2 Co-operate to provide reasonable facilities for such access.
15 PROCEDURES
1 Notify appropriate agency and Consultant in advance of requirement for tests, in order

that attendance arrangements can be made.

2 Submit samples and/or materials required for testing, as specifically requested in
specifications. Submit with reasonable promptness and in orderly sequence to not cause
delays in Work.

3 Provide labour and facilities to obtain and handle samples and materials on site. Provide
sufficient space to store and cure test samples.
1.6 REJECTED WORK
A Refer to CCDC, GC 2.4.
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2 Remove defective Work, whether result of poor workmanship, use of defective products

1.7

or damage and whether incorporated in Work or not, which has been rejected by
Consultant as failing to conform to Contract Documents. Replace or re-execute in
accordance with Contract Documents.

Make good other Contractor's work damaged by such removals or replacements
promptly.

If in opinion of Consultant it is not expedient to correct defective Work or Work not
performed in accordance with Contract Documents, Owner will deduct from Contract
Price difference in value between Work performed and that called for by Contract
Documents, amount of which will be determined by Consultant.

REPORTS

Submit 4 copies of inspection and test reports to Consultant.

Provide copies to subcontractor of work being inspected or tested.

END OF SECTION
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Part 1

11

1.2

1.3

General
RELATED REQUIREMENTS (N/A)

REFERENCES
Canadian Construction Documents Committee (CCDC)

A CCDC 2-94, Stipulated Price Contract.
2 DOC 14-2000, Design-Build Stipulated Price Contract.
3 DOC 15-2000, Design-Builder/ Consultant Contract.

Conform to these reference standards, in whole or in part as specifically requested in
specifications.

If there is question as to whether products or systems are in conformance with applicable
standards, Consultant reserves right to have such products or systems tested to prove or
disprove conformance.

Cost for such testing will be born by Consultant in event of conformance with Contract
Documents or by Contractor in event of non-conformance.

QUALITY
Refer to CCDC 2.
Refer to DOC 14 & DOC 15.

Products, materials, equipment and articles incorporated in Work shall be new, not
damaged or defective, and of best quality for purpose intended. If requested, furnish
evidence as to type, source and quality of products provided.

Procurement policy is to acquire, in cost effective manner, items containing highest
percentage of recycled and recovered materials practicable consistent with maintaining
satisfactory levels of competition. Make reasonable efforts to use recycled and recovered
materials and in otherwise utilizing recycled and recovered materials in execution of
work.

Defective products, whenever identified prior to completion of Work, will be rejected,
regardless of previous inspections. Inspection does not relieve responsibility, but is
precaution against oversight or error. Remove and replace defective products at own
expense and be responsible for delays and expenses caused by rejection.

Should disputes arise as to quality or fitness of products, decision rests strictly with
Consultant based upon requirements of Contract Documents.

Unless otherwise indicated in specifications, maintain uniformity of manufacture for any
particular or like item throughout building.

Permanent labels, trademarks and nameplates on products are not acceptable in
prominent locations, except where required for operating instructions, or when located in
mechanical or electrical rooms.
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14 AVAILABILITY

15

1.6

1.7

18

Immediately upon signing Contract, review product delivery requirements and anticipate
foreseeable supply delays for items. If delays in supply of products are foreseeable, notify
Consultant of such, in order that substitutions or other remedial action may be authorized
in ample time to prevent delay in performance of Work.

In event of failure to notify Consultant at commencement of Work and should it
subsequently appear that Work may be delayed for such reason, Consultant reserves right
to substitute more readily available products of similar character, at no increase in
Contract Price or Contract Time.

STORAGE, HANDLING AND PROTECTION

Handle and store products in manner to prevent damage, adulteration, deterioration and
soiling and in accordance with manufacturer's instructions when applicable.

Store packaged or bundled products in original and undamaged condition with
manufacturer's seal and labels intact. Do not remove from packaging or bundling until
required in Work.

Store products subject to damage from weather in weatherproof enclosures.

Remove and replace damaged products at own expense and to satisfaction of Consultant.
Touch-up damaged factory finished surfaces to Consultant's satisfaction. Use touch-up
materials to match original. Do not paint over name plates.

TRANSPORTATION

Pay costs of transportation of products required in performance of Work.

MANUFACTURER'S INSTRUCTIONS

Unless otherwise indicated in specifications, install or erect products in accordance with
manufacturer's instructions. Do not rely on labels or enclosures provided with products.
Obtain written instructions directly from manufacturers.

Notify Consultant in writing, of conflicts between specifications and manufacturer's
instructions, so that Consultant will establish course of action.

Improper installation or erection of products, due to failure in complying with these
requirements, authorizes Consultant to require removal and re-installation at no increase
in Contract Price or Contract Time.

QUALITY OF WORK

Ensure Quality of Work is of highest standard, executed by workers experienced and
skilled in respective duties for which they are employed. Immediately notify Consultant
if required Work is such as to make it impractical to produce required results.

Do not employ anyone unskilled in their required duties. Consultant reserves right to
require dismissal from site, workers deemed incompetent or careless.

Decisions as to standard or fitness of Quality of Work in cases of dispute rest solely with
Consultant, whose decision is final.
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1.9 CO-ORDINATION

1.10

111

1.12

1.13

1.14

Ensure co-operation of workers in laying out Work. Maintain efficient and continuous
supervision.

Be responsible for coordination and placement of openings, sleeves and accessories.

CONCEALMENT

In finished areas conceal pipes, ducts and wiring in floors, walls and ceilings, except
where indicated otherwise.

Before installation inform Consultant if there is interference. Install as directed by
Consultant.
REMEDIAL WORK

Perform remedial work required to repair or replace parts or portions of Work identified
as defective or unacceptable. Co-ordinate adjacent affected Work as required.

Perform remedial work by specialists familiar with materials affected. Perform in a
manner to neither damage nor put at risk any portion of Work.
LOCATION OF FIXTURES

Consider location of fixtures, outlets, and mechanical and electrical items indicated as
approximate.

Inform Consultant of conflicting installation. Install as directed.

FASTENINGS

Provide metal fastenings and accessories in same texture, colour and finish as adjacent
materials, unless indicated otherwise.

Prevent electrolytic action between dissimilar metals and materials.

Use non-corrosive hot dip galvanized steel fasteners and anchors for securing exterior
work, unless stainless steel or other material is specifically requested in affected
specification Section.

Space anchors within individual load limit or shear capacity and ensure they provide
positive permanent anchorage. Wood, or any other organic material plugs are not
acceptable.

Keep exposed fastenings to a minimum, space evenly and install neatly.

Fastenings which cause spalling or cracking of material to which anchorage is made are
not acceptable.

FASTENINGS - EQUIPMENT

Use fastenings of standard commercial sizes and patterns with material and finish suitable
for service.

Use heavy hexagon heads, semi-finished unless otherwise specified. Use No. 304
stainless steel for exterior areas.

Bolts may not project more than one diameter beyond nuts.
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4 Use plain type washers on equipment, sheet metal and soft gasket lock type washers

where vibrations occur. Use resilient washers with stainless steel.

1.15 PROTECTION OF WORK IN PROGRESS
1 Prevent overloading of parts of building. Do not cut, drill or sleeve load bearing structural
member, unless specifically indicated without written approval of Consultant.
1.16 EXISTING UTILITIES

1 When breaking into or connecting to existing services or utilities, execute Work at times
directed by local governing authorities, with minimum of disturbance to Work, building
occupants, and pedestrian/vehicular traffic.

2 Protect, relocate or maintain existing active services. When services are encountered, cap
off in manner approved by authority having jurisdiction. Stake and record location of
capped service.

END OF SECTION
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Part 1 General
1.1 RELATED REQUIREMENTS (N/A)
1.2 REFERENCES
1 Canadian Construction Documents Committee (CCDC)
A CCDC 2-94, Stipulated Price Contract.
1.3 PROJECT CLEANLINESS
A Maintain Work in tidy condition, free from accumulation of waste products and debris,
other than that caused by Owner or other Contractors.
2 Remove waste materials from site at daily regularly scheduled times or dispose of as
directed by Consultant. Do not burn waste materials on site.
3 Make arrangements with and obtain permits from authorities having jurisdiction for
disposal of waste and debris.
A4 Provide on-site containers for collection of waste materials and debris.
5 Provide and use marked separate bins for recycling.
.6 Dispose of waste materials and debris off site.
v Clean interior areas prior to start of finishing work, and maintain areas free of dust and
other contaminants during finishing operations.
.8 Store volatile waste in covered metal containers, and remove from premises at end of
each working day.
9 Provide adequate ventilation during use of volatile or noxious substances. Use of building
ventilation systems is not permitted for this purpose.
10 Use only cleaning materials recommended by manufacturer of surface to be cleaned, and
as recommended by cleaning material manufacturer.
A1 Schedule cleaning operations so that resulting dust, debris and other contaminants will
not fall on wet, newly painted surfaces nor contaminate building systems.
14 FINAL CLEANING
1 Refer to CCDC 2, GC 3.14.
2 When Work is Substantially Performed remove surplus products, tools, construction
machinery and equipment not required for performance of remaining Work.
3 Remove waste products and debris other than that caused by others, and leave Work
clean and suitable for occupancy.
4 Prior to final review remove surplus products, tools, construction machinery and
equipment.
5 Remove waste products and debris other than that caused by Owner or other Contractors.



Project No: NHRC-021 Section 01 74 11

Saskatoon, SK — National Hydrology Research Centre CLEANING
CAPACITOR BANK REPLACEMENT Page 2
.6 Remove waste materials from site at regularly scheduled times or dispose of as directed
by Consultant. Do not burn waste materials on site.
v Make arrangements with and obtain permits from authorities having jurisdiction for
disposal of waste and debris.
8 Remove stains, spots, marks and dirt from electrical installation and equipment.
9 Vacuum clean and dust building interiors, behind grilles, louvres and screens.
10 Inspect finishes, fitments and equipment and ensure specified workmanship and
operation.
A1 Clean equipment and fixtures to sanitary condition; clean or replace filters of electrical
equipment.
15 WASTE MANAGEMENT AND DISPOSAL
1 Separate waste materials for recycling.

END OF SECTION
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Part 1 GENERAL

1.1 CONSTRUCTION & DEMOLITION WASTE

1 Carefully deconstruct and source separate materials/equipment and divert, from D&C
waste destined for landfill to maximum extent possible. Target for this project is 75%
diversion from landfill. Reuse, recycle, compost, anaerobic digest or sell material for
reuse except where indicated otherwise. On site sales are not permitted.

2 Source separate waste and maintain waste audits in accordance with the Environmental
Protection Act,

1 Provide facilities for collection, handling and storage of source separated wastes.
2 Source separate the following waste:

1 Brick and portland cement concrete.

2 Corrugated cardboard.

3 Wood, not including painted or treated wood or laminated wood.

4 Gypsum board, unpainted.

5 Steel.

.6 Items indicated in a Deconstruction and Waste Products Workplan

Summary.

3 Submit a waste reduction workplan indicating the materials and quantities of material that
will be recycled and diverted from landfill.

A Indicate how material being removed from the site will be reused, recycled,
composted or anaerobically digested in a Deconstruction and Waste Products
Workplan Summary.

A4 Submit proof that all waste is being disposed of at a licensed land fill site or waste
transfer site. A copy of the disposal/waste transfer site's license and a letter verifying that
said landfill site will accept the waste must be supplied to Departmental Representative
prior to removal of waste from the demolition site.

Part 2 PRODUCTS

2.1 NOT USED
1 Not Used

Part 3 EXECUTION
1 Not used.

END OF SECTION
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Part 1 General
11 RELATED REQUIREMENTS (N/A)
1.2 REFERENCES (N/A)

13 ADMINISTRATIVE REQUIREMENTS
1 Pre-warranty Meeting:

1 Convene meeting one week prior to contract completion with Consultant to:
1 Verify Project requirements.
2 Review warranty requirements.
2 Consultant to establish communication procedures for:
1 Notifying construction warranty defects.
2 Determine priorities for type of defects.
3 Determine reasonable response time.

3 Contact information for bonded and licensed company for warranty work action:
provide name, telephone number and address of company authorized for
construction warranty work action.

A4 Ensure contact is located within local service area of warranted construction, is
continuously available, and is responsive to inquiries for warranty work action.

1.4 ACTION AND INFORMATIONAL SUBMITTALS
1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Two weeks prior to Substantial Performance of the Work, submit to the Consultant, four
final copies of operating and maintenance manuals in English.
3 Provide spare parts, maintenance materials and special tools of same quality and
manufacture as products provided in Work.
4 Provide evidence, if requested, for type, source and quality of products supplied.
15 FORMAT
1 Organize data as instructional manual.
2 Binders: vinyl, hard covered, 3 'D' ring, loose leaf 219 x 279 mm with spine and face
pockets.
3 When multiple binders are used correlate data into related consistent groupings.
1 Identify contents of each binder on spine.
A4 Cover: identify each binder with type or printed title 'Project Record Documents'; list title

of project and identify subject matter of contents.
5 Arrange content by systems, under Section numbers and sequence of Table of Contents.

Provide tabbed fly leaf for each separate product and system, with typed description of
product and major component parts of equipment.
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T
8

1.6

1.7

Text: manufacturer's printed data, or typewritten data.
Drawings: provide with reinforced punched binder tab.

1 Bind in with text; fold larger drawings to size of text pages.

CONTENTS - PROJECT RECORD DOCUMENTS
Table of Contents for Each Volume: provide title of project;

A Date of submission; names.

2 Addresses, and telephone numbers of Consultant and Contractor with name of
responsible parties.

3 Schedule of products and systems, indexed to content of volume.
For each product or system:

1 List names, addresses and telephone numbers of subcontractors and suppliers,
including local source of supplies and replacement parts.

Product Data: mark each sheet to identify specific products and component parts, and
data applicable to installation; delete inapplicable information.

Drawings: supplement product data to illustrate relations of component parts of
equipment and systems, to show control and flow diagrams.

Typewritten Text: as required to supplement product data.

1 Provide logical sequence of instructions for each procedure, incorporating
manufacturer’s instructions specified in Section 01 45 00 - Quality Control.

Training: See drawings.

AS -BUILT DOCUMENTS AND SAMPLES
Maintain, at site for Owner one record copy of:

Contract Drawings.

Specifications.

Addenda.

Change Orders and other modifications to Contract.
Reviewed shop drawings, product data, and samples.
Field test records.

Inspection certificates.

Manufacturer's certificates.

o ~No U W R

Store record documents and samples in field office apart from documents used for
construction.

A Provide files, racks, and secure storage.

Label record documents and file in accordance with Section number listings in List of
Contents of this Project Manual.

A Label each document "PROJECT RECORD" in neat, large, printed letters.

Maintain record documents in clean, dry and legible condition.
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1 Do not use record documents for construction purposes.

1.8

1.9

Keep record documents and samples available for inspection by Consultant.

RECORDING INFORMATION ON PROJECT RECORD DOCUMENTS

Record information on set of black line opaque drawings, and in copy of Project Manual,
provided by Consultant.

Use felt tip marking pens, maintaining separate colours for each major system, for
recording information.

Record information concurrently with construction progress.
1 Do not conceal Work until required information is recorded.

Contract Drawings and shop drawings: mark each item to record actual construction,
including:

1 Measured depths of elements of foundation in relation to finish first floor datum.

2 Measured horizontal and vertical locations of underground utilities and
appurtenances, referenced to permanent surface improvements.

3 Measured locations of internal utilities and appurtenances, referenced to visible

and accessible features of construction.

A4 Field changes of dimension and detail.

5 Changes made by change orders.

.6 Details not on original Contract Drawings.

7 References to related shop drawings and modifications.

Specifications: mark each item to record actual construction, including:

1 Manufacturer, trade name, and catalogue number of each product actually
installed, particularly optional items and substitute items.

2 Changes made by Addenda and change orders.

Other Documents: maintain manufacturer's certifications, inspection certifications, field
test records, required by individual specifications sections.

Provide digital photos, if requested, for site records.

EQUIPMENT AND SYSTEMS

For each item of equipment and each system include description of unit or system, and
component parts.

1 Give function, normal operation characteristics and limiting conditions.

2 Include performance curves, with engineering data and tests, and complete
nomenclature and commercial number of replaceable parts.

Panel board circuit directories: provide electrical service characteristics, controls, and
communications.

Include installed colour coded wiring diagrams.

Operating Procedures: include start-up, break-in, and routine normal operating
instructions and sequences.
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1.10

111

© o N o

A1

A2

13

14

1 Include regulation, control, stopping, shut-down, and emergency instructions.
2 Include summer, winter, and any special operating instructions.

Maintenance Requirements: include routine procedures and guide for trouble-shooting;
disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing,
and checking instructions.

Provide servicing and lubrication schedule, and list of lubricants required.
Include manufacturer's printed operation and maintenance instructions.
Include sequence of operation by controls manufacturer.

Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

Provide installed control diagrams by controls manufacturer.

Provide Contractor's co-ordination drawings, with installed colour coded piping
diagrams.

Provide list of original manufacturer's spare parts, current prices, and recommended
guantities to be maintained in storage.

Include test and balancing reports as specified on drawings and in Section 01 45 00 -
Quality Control.

Additional requirements: as specified in individual specification sections.

MATERIALS AND FINISHES

Building products, applied materials, and finishes: include product data, with catalogue
number, size, composition, and colour and texture designations.

Instructions for cleaning agents and methods, precautions against detrimental agents and
methods, and recommended schedule for cleaning and maintenance.

Moisture-protection and weather-exposed products: include manufacturer's
recommendations for cleaning agents and methods, precautions against detrimental
agents and methods, and recommended schedule for cleaning and maintenance.

Additional requirements: as specified in individual specifications sections.

MAINTENANCE MATERIALS
Spare Parts:

1 Provide spare parts, in quantities specified in individual specification sections.
2 Provide items of same manufacture and quality as items in Work.
3 Deliver to site; place and store.
4 Receive and catalogue items.
1 Submit inventory listing to Consultant.
2 Include approved listings in Maintenance Manual.
5 Obtain receipt for delivered products and submit prior to final payment.

Extra Stock Materials:
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1 Provide maintenance and extra materials, in quantities specified in individual
specification sections.
2 Provide items of same manufacture and quality as items in Work.
3 Deliver to site; place and store.
4 Receive and catalogue items.
1 Submit inventory listing to Consultant.
2 Include approved listings in Maintenance Manual.
5 Obtain receipt for delivered products and submit prior to final payment.
3 Special Tools:
1 Provide special tools, in quantities specified in individual specification section.
2 Provide items with tags identifying their associated function and equipment.
3 Deliver to site; place and store.
4 Receive and catalogue items.
1 Submit inventory listing to Consultant.
2 Include approved listings in Maintenance Manual.
1.12 DELIVERY, STORAGE AND HANDLING

1.13

U r W N

Store spare parts, maintenance materials, and special tools in manner to prevent damage
or deterioration.

Store in original and undamaged condition with manufacturer's seal and labels intact.
Store components subject to damage from weather in weatherproof enclosures.

Store paints and freezable materials in a heated and ventilated room.

Remove and replace damaged products at own expense and for review by Consultant.

WARRANTIES AND BONDS
Develop warranty management plan to contain information relevant to Warranties.

Submit warranty management plan, 30 days before planned pre-warranty conference, to
Consultant approval.

Warranty management plan to include required actions and documents to assure that
Consultant receives warranties to which it is entitled.

Provide plan in narrative form and contain sufficient detail to make it suitable for use by
future maintenance and repair personnel.

Submit, warranty information made available during construction phase, to Consultant
for approval prior to each monthly pay estimate.

Assemble approved information in binder, submit upon acceptance of work and organize
binder as follows:

1 Separate each warranty or bond with index tab sheets keyed to Table of Contents
listing.
2 List subcontractor, supplier, and manufacturer, with name, address, and

telephone number of responsible principal.
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3 Obtain warranties and bonds, executed in duplicate by subcontractors, suppliers,
and manufacturers, within 10 days after completion of applicable item of work.
A4 Verify that documents are in proper form, contain full information, and are
notarized.
5 Co-execute submittals when required.
.6 Retain warranties and bonds until time specified for submittal.
T Except for items put into use with Owner's permission, leave date of beginning of time of
warranty until Date of Substantial Performance is determined.
8 Conduct joint 4 month and 9 month warranty inspection, measured from time of
acceptance, by Consultant.
9 Include information contained in warranty management plan as follows:
1 Roles and responsibilities of personnel associated with warranty process,

including points of contact and telephone numbers within the organizations of
Contractors, subcontractors, manufacturers or suppliers involved.

2 Listing and status of delivery of Certificates of Warranty for extended warranty
items, to include commissioned systems and fire protection.
3 Provide list for each warranted equipment, item, feature of construction or
system indicating:
A Name of item.
2 Model and serial numbers.
3 Location where installed.
4 Name and phone numbers of manufacturers or suppliers.
5 Names, addresses and telephone numbers of sources of spare parts.
.6 Warranties and terms of warranty: include one-year overall warranty of

construction. Indicate items that have extended warranties and show
separate warranty expiration dates.

v Cross-reference to warranty certificates as applicable.
8 Starting point and duration of warranty period.
9 Summary of maintenance procedures required to continue warranty in
force.
10 Cross-Reference to specific pertinent Operation and Maintenance
manuals.
A1 Organization, names and phone numbers of persons to call for warranty
service.
12 Typical response time and repair time expected for various warranted
equipment.
A4 Contractor's plans for attendance at 4 and 9 month post-construction warranty
inspections.
5 Procedure and status of tagging of equipment covered by extended warranties.
.6 Post copies of instructions near selected pieces of equipment where operation is

critical for warranty and/or safety reasons.
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10 Respond in timely manner to oral or written notification of required construction
warranty repair work.

A1 Written verification to follow oral instructions.

1 Failure to respond will be cause for the Consultant to proceed with action against
Contractor.
1.14 WARRANTY TAGS

A Tag, at time of installation, each warranted item. Provide durable, oil and water resistant
tag approved by Consultant.

2 Attach tags with copper wire and spray with waterproof silicone coating.

3 Leave date of acceptance until project is accepted for occupancy.

4 Indicate following information on tag:

1 Type of product/material.
Model number.

Serial number.

Contract number.
Warranty period.
Inspector's signature.
Construction Contractor.

No s wi

END OF SECTION
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Part 1 General
1.1 INCLUDED WORK
1 Develop appropriate verification forms and submit to Engineer for approval prior to use.
2 Commissioning Forms to be completed for equipment, system and integrated system.
3 Report Forms and Schematics.
4 Training of O&M Personnel.

12

13

14

i

RELATED SECTIONS

Section 01 33 00 - Submittal Procedures
Section 01 78 00 - Closeout Submittals
Section 26 24 01 — Service Equipment

INSTALLATION/STAR-UP CHECK LIST
Include the following data:

1 Product manufacturer's installation instructions and recommended checks.
2 Special procedures as specified in relevant technical sections.
3 Items considered good installation and engineering industry practices deemed

appropriate for proper and efficient operation.

Equipment manufacturer's installation/start-up check lists are acceptable for use. As
deemed necessary Engineer supplemental additional data lists will be required for
specific project conditions.

Use check lists for equipment installation. Document check list verifying checks have
been made, indicate deficiencies and corrective action taken.

Installer to sign check lists upon completion, certifying stated checks and inspections
have been performed. Return completed check lists to Engineer. Check lists will be
required during Commissioning and will be included in Maintenance Manual at
completion of project.

Use of check lists will not be considered part of commissioning process but will be
stringently used for equipment pre-start and start-up procedures.

Co-ordinate removal of the existing capacitor bank system with the installation of the
new capacitor bank system ensuring minimal interruption of power. New capacitor bank
installation shall be as complete as possible prior to connection to existing capacitor bank
breaker.

PERFORMANCE VERIFICATION

PV forms to be used for checks, running dynamic tests and adjustments carried out on
equipment and systems to ensure correct operation, efficiently and function
independently and interactively with other systems as intended with project requirement.
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2 PV report forms include those developed by Contractor records measured data and

readings taken during functional testing and Performance Verification procedures.
3 Prior to PV of integrated system, complete PV forms of related systems and obtain
Engineer's approval.
15 COMMISSIONING FORMS

1 Use Commissioning Forms to verify installation and record performance when starting
equipment and systems.

2 Strategy for Use:

1 Develop Commissioning forms with Specification data included.

2 Contractor will provide required shop drawings information and verify correct
installation and operation of items indicated on these forms.

3 Confirm operation as per design criteria and intent.

4 Identify variances between design and operation and reasons for variances.

5 Verify operation in specified normal and emergency modes and under specified
load conditions.

.6 Record analytical and substantiating data.

T Verify reported results.

8 Form to bear signatures of recording technician and reviewed and signed off by
Engineer.

9 Submit immediately after tests are performed.

.10 Reported results in true measured Sl unit values. Contact the Engineer for
clarification of acceptable units.

A1 Provide Engineer with originals of completed forms.
12 Maintain copy on site during start-up, testing and commissioning period.

13 Forms to be both hard copy and electronic format with typed written results in
Maintenance Manual.

1.6 SUBMITTALS

1 Commissioning of system will be carried out by firm responsible for TAB and
preparation of Maintenance Manual.

2 Prior to start of Work, submit name of organization proposed to perform services.
Designate who has managerial responsibilities for coordination of entire testing, adjusting
and balancing.

3 Submit documentation to confirm organization compliance with quality assurance
provision.
A4 Submit 3 preliminary specimen copies of each of report forms proposed for use.

Fifteen days prior to Substantial Performance, submit 3 copies of final reports on
applicable forms.

.6 Submit reports of testing, adjusting, and balancing postponed due to seasonal, climatic,
occupancy, or other reasons beyond Contractor's control, promptly after execution of
those services.



Project No: NHRC-021 Section 01 91 00

Saskatoon, SK — National Hydrology Research Centre COMMISSIONING
CAPACITOR BANK REPLACEMENT Page 3
1.7 PROCEDURES - GENERAL

1.8

1.9

1.10

111

1.12

1.13

U W N R

Comply with procedural standards of certifying association under whose standard
services will be performed.

Report to Engineer any deficiencies or defects noted during performance of services.
Include steps taken to bring performance of services with required services.

FINAL - REPORTS

Organization having managerial responsibility shall make reports.

Ensure each form bears signature of recorder, and that of supervisor of reporting
organization.

Identify each instrument used, and latest date of calibration of each.

CONTRACTOR - RESPONSIBILITIES
Prepare each system for testing and balancing.
Cooperate with testing organization and provide access to equipment and systems.

Provide personnel and operate systems at designated times, and under conditions required
for proper testing, adjusting, and balancing.

Notify testing organization 7 days prior to time project will be ready for testing,
adjusting, and balancing.

PREPERATION

Provide instruments required for testing, adjusting, and balancing operations.

Make instruments available to Engineer to facilitate spot checks during testing.
Retain possession of instruments and remove at completion of services.

Verify systems installation is complete and in continuous operation.

Verify equipment such as computers, laboratory and electronic equipment are in full
operation.

EXECUTION

Test equipment, balance, and adjust devices for capacitor bank system operation.
SCHEDULE OF SYSTEMS REQUIRING TESTING, ADJUSTING AND
BALANCING SERVICES

Co-ordinate with Building Manager for convenient opportunity causing least interruption
to normal operations.

TRAINING

Objective is to ensure safe, reliable, cost-effective, energy-efficient operation of systems,
effective on-going inspection, measurements of system performance, proper preventative
maintenance, diagnosis and trouble-shooting. Clarify how to operate equipment and
systems under emergency conditions until appropriate assistance arrives.
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2

Provide instructions on start-up, operation, shut-down of equipment, components and
systems. Include control features, implication on adjustment of set points, etc.

Instructors to be responsible for content and quality of training materials. Training
materials to include:

1
2
3
4

5

"As-Built" Contract Documents.
Operating Manual.
Maintenance Manual.
Management Manual.

TAB and PV Reports.

Project Manager will review training manuals.

Training materials to be in a format that permits future training procedures to same
degree of detail.

END OF SECTION
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Part 1 General
11 REFERENCES

Definitions:

1.2

13

1 Electrical and electronic terms: unless otherwise specified or indicated, terms
used in these specifications, and on drawings, are those defined by IEEE SP1122.

Reference Standards:

A CSA Group

A CSA C22.1-12, Canadian Electrical Code, Part 1 (22nd Edition), Safety
Standard for Electrical Installations.

ACTION AND INFORMATIONAL SUBMITTALS
Submit in accordance with Section 01 33 00 - Submittal Procedures.

Certificates:

1 Provide CSA certified equipment and material.
2 Submit test results of installed electrical systems and instrumentation.
3 Permits and fees: in accordance with General Conditions of contract.

Manufacturer's Field Reports: submit to Consultant the manufacturer's written report,
within 3 days of review, verifying compliance of Work and electrical system and
instrumentation testing, as described in PART 3 - FIELD QUALITY CONTROL.
CLOSEOUT SUBMITTALS

Submit in accordance with Section 01 78 00 - Closeout Submittals.

Operation and Maintenance Data: submit operation and maintenance data for
incorporation into manual.

1 Provide for each system and principal item of equipment as specified in technical
sections for use by operation and maintenance personnel.
2 Operating instructions to include following:
1 Wiring diagrams, control diagrams, and control sequence for each
principal system and item of equipment.
2 Start up, proper adjustment, operating, lubrication, and shutdown
procedures.
3 Safety precautions.
4 Procedures to be followed in event of equipment failure.
5 Other items of instruction as recommended by manufacturer of each
system or item of equipment.
3 Print or engrave operating instructions and frame under glass or in approved

laminated plastic.
A4 Post instructions where directed.
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5 Ensure operating instructions will not fade when exposed to sunlight and are
secured to prevent easy removal or peeling.
1.4 DELIVERY, STORAGE AND HANDLING

A Deliver, store and handle materials in accordance with Section 01 61 00 - Common
Product Requirements.

2 Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.

3 Storage and Handling Requirements:

A Store materials indoors and in accordance with manufacturer's recommendations
in clean, dry, well-ventilated area.

2 Store and protect from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.

Part 2 Products

2.1 DESIGN REQUIREMENTS
1 Operating voltages: to CAN3-C235.

2 Motors, electric heating, control and distribution devices and equipment to operate
satisfactorily at 60 Hz within normal operating limits established by above standard.

1 Equipment to operate in extreme operating conditions established in above
standard without damage to equipment.

3 Language operating requirements: provide identification nameplates for control items in
English.

2.2 MATERIALS AND EQUIPMENT

1 Provide material and equipment in accordance with Section 01 61 00 - Common Product
Requirements.

2 Material and equipment to be CSA certified. Where CSA certified material and
equipment is not available, obtain special approval from authority having jurisdiction
before delivery to site and submit such approval as described in PART 1 - ACTION
AND INFORMATIONAL SUBMITTALS.

3 Factory assemble control panels and component assemblies.
2.3 ELECTRIC MOTORS, EQUIPMENT AND CONTROLS
1 Verify installation and co-ordination responsibilities related to motors, equipment and

controls, as indicated.

2.4 WARNING SIGNS
1 Warning Signs: in accordance with requirements of authority having jurisdiction.
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25 WIRING TERMINATIONS
1 Ensure lugs, terminals, screws used for termination of wiring are suitable for either

copper or aluminum conductors.

2.6 EQUIPMENT IDENTIFICATION
1 Identify electrical equipment with labels as follows:

1 Nameplates: lamicoid 3 mm thick plastic engraving sheet, black finish face,
white core, lettering accurately aligned and engraved into core, mechanically
attached with self tapping screws.

Text size shall be 12mm
Labels: embossed plastic labels with 6 mm high letters unless specified otherwise.

Allow for minimum of twenty-five (25) letters per label.

U x W N

Nameplates for equipment to indicate system and/or voltage characteristics.

2.7 WIRING IDENTIFICATION

1 Identify wiring with permanent indelible identifying markings, numbered and coloured
plastic tapes, on both ends of phase conductors of feeders and branch circuit wiring.

2 Maintain phase sequence and colour coding throughout.
3 Colour coding: to CSA C22.1.

2.8 FINISHES

1 Shop finish metal enclosure surfaces by application of rust resistant primer inside and
outside, and at least two coats of finish enamel.

1 Paint indoor switchgear, capacitor bank, and distribution enclosures ANSI gray.

Part 3 Execution

3.1 EXAMINATION

1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for installation in accordance with
manufacturer's written instructions.

1 Inform Consultant of unacceptable conditions immediately upon discovery.

3.2 INSTALLATION
1 Do complete installation in accordance with CSA C22.1 except where specified
otherwise.
3.3 NAMEPLATES AND LABELS

1 Ensure manufacturer's nameplates, CSA labels and identification nameplates are visible
and legible after equipment is installed.
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3.4

3.5

3.6

3.7

3.8

CONDUIT AND CABLE INSTALLATION

Maintain fire rated separations after demolition and new work.

If plastic sleeves are used in fire rated walls or floors, remove before conduit installation.
Install cables, conduits and fittings embedded or plastered over, close to building
structure so furring can be kept to minimum.

LOCATION OF OUTLETS

Locate outlets in accordance with Section 26 05 32 - Outlet Boxes, Conduit Boxes and
Fittings.

Do not install outlets back-to-back in wall; allow minimum 150 mm horizontal clearance
between boxes.

Change location of outlets at no extra cost or credit, providing distance does not exceed
3000 mm, and information is given before installation.
MOUNTING HEIGHTS

Mounting height of equipment is from finished floor to centreline of equipment unless
specified or indicated otherwise.

If mounting height of equipment is not specified or indicated, verify before proceeding
with installation.

Install electrical equipment at following heights unless indicated otherwise.
1 Capacitor bank: as required by Code or as indicated.

CO-ORDINATION OF PROTECTIVE DEVICES

Ensure circuit protective devices such as overcurrent trips, relays and fuses are installed
to required values and settings.

FIELD QUALITY CONTROL
Conduct following tests in accordance with Section 01 45 00 - Quality Control.

1 Power distribution system including phasing, voltage, grounding and load
balancing.
2 Insulation resistance testing:
1 Megger circuits, feeders and equipment up to 350 V with a 500 V
instrument.
2 Megger 350-600 V circuits, feeders and equipment with a 1000 V
instrument.
3 Check resistance to ground before energizing.

Provide instruments, meters, equipment and personnel required to conduct tests during
and at conclusion of project.

Manufacturer's Field Services:

1 Obtain written report from manufacturer verifying compliance of Work, in
handling, installing, applying, protecting and cleaning of product and submit
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3.9

3.10

Manufacturer's Field Reports as described in PART 1 - ACTION AND
INFORMATIONAL SUBMITTALS.

2 Provide manufacturer's field services consisting of product use recommendations
and periodic site visits for inspection of product installation in accordance with
manufacturer's instructions.

SYSTEM STARTUP

Instruct Consultant and operating personnel in operation, care and maintenance of
systems, system equipment and components.

Arrange and pay for services of manufacturer's factory service engineer to supervise start-
up of installation, check, adjust, balance and calibrate components and instruct operating
personnel.

Provide these services for such period, and for as many visits as necessary to put
equipment in operation, and ensure that operating personnel are conversant with aspects
of its care and operation.

CLEANING

Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.

1 Leave Work area clean at end of each day.

Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 11 - Cleaning.

END OF SECTION
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Part1 General

11 REFERENCES

1.2

1.3

Part 2

2.1

CSA International

1 CSA C22.1-12, Canadian Electrical Code, Part 1 (22nd Edition), Safety Standard
for Electrical Installations.

ACTION AND INFORMATIONAL SUBMITTALS

Submit in accordance with Section 01 33 00 - Submittal Procedures.

Product Data:

1 Submit manufacturer's instructions, printed product literature and data sheets for
grounding equipment and include product characteristics, performance criteria,
physical size, finish and limitations.

Submit in accordance with Section 01 78 00 - Closeout Submittals.

Operation and Maintenance Data: submit operation and maintenance data for grounding
equipment for incorporation into manual.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Section 01 61 00 - Common
Product Requirements.

Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.

Storage and Handling Requirements:

1 Store and protect grounding equipment from nicks, scratches, and blemishes.
2 Replace defective or damaged materials with new.

Products

EQUIPMENT
Grounding conductors: bare stranded copper, soft annealed, size as indicated.
Insulated grounding conductors: green, copper conductors, size as indicated.

Non-corroding accessories necessary for grounding system, type, size, material as
indicated, including but not necessarily limited to:

1 Grounding and bonding bushings.

Protective type clamps.

Bolted type conductor connectors.

Thermit welded type conductor connectors.

Bonding jumpers, straps.

s Wi
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.6 Pressure wire connectors.
Part 3 Execution
3.1 EXAMINATION
1 Verification of Conditions: verify that conditions of substrate previously installed under

other Sections or Contracts are acceptable for grounding equipment installation in
accordance with manufacturer's written instructions.

1 Inform Consultant of unacceptable conditions immediately upon discovery.

3.2 INSTALLATION GENERAL

1 Install complete permanent, continuous grounding system including, electrodes,
conductors, connectors, accessories. Where EMT is used, run ground wire in conduit.

2 Install connectors in accordance with manufacturer's instructions.

3 Protect exposed grounding conductors from mechanical injury.

A4 Use mechanical connectors for grounding connections to equipment provided with lugs.

5 Soldered joints not permitted.

.6 Install bonding wire for flexible conduit, connected at one end to grounding bushing,
solderless lug, clamp or cup washer and screw. Neatly cleat bonding wire to exterior of
flexible conduit.

v Make grounding connections in radial configuration only, with connections terminating
at single grounding point. Avoid loop connections.

8 Bond single conductor, metallic armoured cables to cabinet at supply end, and provide
non-metallic entry plate at load end.

3.3 SYSTEM AND CIRCUIT GROUNDING
1 Install system and circuit grounding connections to neutral of electrical system.
34 FIELD QUALITY CONTROL

1 Perform tests in accordance with Section 26 05 00 - Common Work Results for
Electrical.

2 Perform ground continuity and resistance tests using method appropriate to site
conditions and to approval of Consultant and local authority having jurisdiction over
installation.

Perform tests before energizing electrical system.
A4 Disconnect ground fault indicator during tests.
3.5 CLEANING
1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.

A Leave Work area clean at end of each day.
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2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment

in accordance with Section 01 74 11 - Cleaning.

END OF SECTION



Project No: NHRC-021 Section 26 05 32
Saskatoon, SK — National Hydrology Research Centre OUTLET BOXES, CONDUIT BOXES AND FITTINGS

CAPACITOR BANK REPLACEMENT Page 1
Part 1 General
1.1 REFERENCES

1 Canadian Standards Association (CSA International)

1.2

13

Part 2

2.1

2.2

2.3

Part 3

3.1

N w N R

A CSA C22.1-06, Canadian Electrical Code, Part 1, 20th Edition.

ACTION AND INFORMATIONAL SUBMITTALS
Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Section 01 61 00 - Common
Product Requirements.

Products

OUTLET AND CONDUIT BOXES GENERAL
Size boxes in accordance with CSA C22.1.

102 mm square or larger outlet boxes as required.
Gang boxes where wiring devices are grouped.

Blank cover plates for boxes without wiring devices.

CONDUIT BOXES
EMT boxes with factory-threaded hubs and mounting feet for surface wiring of devices.

FITTINGS - GENERAL
Bushing and connectors with nylon insulated throats.
Knock-out fillers to prevent entry of debris.

Conduit outlet bodies for conduit up to 35mm and pull boxes for larger conduits.

Execution

INSTALLATION
Support boxes independently of connecting conduits.

Fill boxes with paper, sponges or foam or similar approved material to prevent entry of
debris during construction. Remove upon completion of work.

Provide correct size of openings in boxes for conduit, mineral insulated and armoured
cable connections. Do not install reducing washers.

Vacuum clean interior of outlet boxes before installation of wiring devices.
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5 Identify systems for outlet boxes as required.

END OF SECTION
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Part 1 General
11 REFERENCES
1 Canadian Standards Association (CSA International)

A CAN/CSA C22.2 No. 18-98(R2003), Outlet Boxes, Conduit Boxes, Fittings and
Associated Hardware, A National Standard of Canada.

2 CSA C22.2 No. 83-M1985(R2003), Electrical Metallic Tubing.

1.2 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product data: submit manufacturer's printed product literature, specifications and
datasheets.
Part 2 Products
2.1 CABLES AND REELS
A Provide cables on reels or coils.
A Mark or tag each cable and outside of each reel or coil, to indicate cable length,
voltage rating, conductor size, and manufacturer's lot number and reel number.
2 Each coil or reel of cable to contain only one continuous cable without splices.
2.2 CONDUITS

1 Electrical metallic tubing (EMT): to CSA C22.2 No. 83, with couplings.

2.3 CONDUIT FASTENINGS
1 One hole steel straps to secure surface conduits 50 mm and smaller.
1 Two hole steel straps for conduits larger than 50 mm.
2 Beam clamps to secure conduits to exposed steel work.

Channel type supports for two or more conduits at 1.5m on centre.

Threaded rods, 6 mm diameter, to support suspended channels.

24 CONDUIT FITTINGS

1 Fittings: to CAN/CSA C22.2 No. 18, manufactured for use with conduit specified.
Coating: same as conduit.

Ensure factory "ells” where 90 degrees bends for 25 mm and larger conduits.
3 Watertight connectors and couplings for EMT.

1 Set-screws are not acceptable.
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2.5 FISH CORD
1 Polypropylene.

Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.
3.2 INSTALLATION
1 Install conduits to conserve headroom in exposed locations and cause minimum

interference in spaces through which they pass.

Surface mount conduits.

Use rigid EMT.

Minimum conduit size for lighting and power circuits: 19 mm.
Install fish cord in empty conduits.

o v M W N

Remove and replace blocked conduit sections.
1 Do not use liquids to clean out conduits.

v Dry conduits out before installing wire.

3.3 SURFACE CONDUITS

Run parallel or perpendicular to building lines.

Locate conduits behind infrared or gas fired heaters with 1.5 m clearance.
Run conduits in flanged portion of structural steel.

Group conduits wherever possible on channels.

Do not pass conduits through structural members except as indicated.

o 1 rd W N R

Do not locate conduits less than 75 mm parallel to steam or hot water lines with
minimum of 25 mm at crossovers.

3.4 CONCEALED CONDUITS (N/A)
35 CONDUITS UNDERGROUND (NA)

3.6 CLEANING
1 Proceed in accordance with Section 01 74 11 - Cleaning.

2 On completion and verification of performance of installation, remove surplus materials,
excess materials, rubbish, tools and equipment.
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END OF SECTION
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Part 1

11

1.2

Part 2

2.1

Part 3

3.1

3.2

General

ACTION AND INFORMATIONAL SUBMITTALS
Submit in accordance with Section 01 33 00 - Submittal Procedures.
Product Data:

1 Submit manufacturer's instructions, printed product literature and data sheets for
service equipment and include product characteristics, performance criteria,
physical size, finish and limitations.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Section 01 61 00 - Common
Product Requirements.

Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.

Storage and Handling Requirements:

1 Store materials indoors and in accordance with manufacturer's recommendations
in clean, dry, well-ventilated area.

2 Store and protect service equipment from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

Products

EQUIPMENT

Capacitor Bank type: as indicated on drawings, or approved equal.

Execution

EXAMINATION

Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for service equipment installation in
accordance with manufacturer's written instructions.

1 Inform Consultant of unacceptable conditions immediately upon discovery.

INSTALLATION
Install new capacitor bank as shown on drawings.
Disconnect existing capacitor bank and connect existing breaker to new capacitor bank.

Disconnect, reconnect, and provide verification report for relocation of existing smoke
detector in existing capacitor bank to new location shown on drawings.
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3.3

Disconnect and remove existing capacitor bank and all related components. Electrical
contractor shall be responsible for removal from site.

Make grounding connections in accordance with Section 26 05 28 - Grounding -
Secondary.

Make provision for power supply authority's metering.

CLEANING
Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
1 Leave Work area clean at end of each day.

END OF SECTION
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Part 1

11

12

Part 2

2.1

2.2

s wi

General

ACTION AND INFORMATIONAL SUBMITTALS

Submit in accordance with Section 01 33 00 - Submittal Procedures.

Product Data:

1 Submit manufacturer's instructions, printed product literature and data sheets for
service equipment and include product characteristics, performance criteria,
physical size, finish and limitations.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Section 01 61 00 - Common
Product Requirements.

Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.

Storage and Handling Requirements:

1 Store materials indoors and in accordance with manufacturer's recommendations
in clean, dry, well-ventilated area.

2 Store and protect service equipment from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

Products

EQUIPMENT

System operating voltage (line-to-line): 600v, 3 phase, 60hz. Capacitors shall be rated
minimum 690v to protect against current and voltage overload due to harmonic
distortion.

New capacitor bank shall be a 525 kvar unit

Total kvar required at system voltage at present: 525

Total kvar required at system voltage for future: 600

Total bank to be switched in 7*75 kvar steps (8*75 future)

CAPACITORS

Individual capacitors shall be csa and ul approved, 3 phase, gas or oil filled under
vacuum, and of a self-healing design utilizing a low loss metallized polypropylene film
dielectric system with a pressure sensitive circuit interrupter.

Capacitor casing shall be of a seamless aluminum design. Electrical losses shall be less
than 0.25w/kvar. Dielectric fluid shall be high flash point, biodegradable, non-toxic and
contain no pcb's. Capacitors shall include internal fusing for short circuit protection to
10ka, and include a grounding / mounting stud at the bottom of the capacitor cell for easy
replacement.
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2.3

24

25

2.6

ur

Capacitors shall be rated for a minimum of 130% continuous current overload and 110%
continuous voltage overload based on the 690 volt rating of the capacitors. Individual
capacitor cells shall not exceed 25 kvar at the system voltage to keep replacement costs at
a minimum.

Capacitors shall be suitable for -40°c to +60°c ambient temperature
Metallized paper capacitors and single phase capacitors are not acceptable.

Dry type capacitors, resin filled capacitors and/or capacitors without a pressure sensitive
circuit interrupter are not acceptable.

Capacitors with a nameplate voltage of less than 690v shall not be acceptable.
DISCHARGE RESISTORS

Adequate discharge resistors shall be provided for each capacitor cell to reduce the
voltage to 50 volts or less in one minute after disconnection of supply voltage.

HARMONIC FILTERING REACTORS

Initial filter tuning frequency setting shall be 4.5 x 60 hz (270 hz).

Harmonic filtering reactors shall be three phase iron core complete with one “+” tap and
one “-” tap per phase for field adjustment of inductance. Reactor insulation shall be
rated at 220°c. The maximum temperature of the reactor at maximum continuous rms
amperage shall be no higher than 145°c with a 45°c ambient. Reactor maximum
continuous rms amperage shall be sized to match the maximum continuous rms amperage
of the capacitors. The minimum reactor g factor shall be 90.

Reactors shall be equipped with snap action thermostats which trip at 145°c and are
wired to a monitoring system which switches off and locks out the associated contactor
for the overheated reactor. An led shall indicate which step has the overheated reactor.
A pushbutton reset located on the door shall reset the alarm.

In no case shall the harmonic filtering reactor size exceed 75 kvar at the system voltage to
allow for ease of replacement.

CONTACTORS

Contactors shall be 3 phase, iec rated, and rated for capacitor switching duty. Contactors
must be capable of switching 135% of the nominal amperage of the capacitors being
switched. The contactors shall be capable of switching the maximum continuous rms
amperage rating of the capacitors. Contactor coils shall be 120 volt, 60 hz.

HRC FUSING

3 hrc fuses shall be included for each contactor. Hrc fuses shall have a minimum
interrupting rating of 200 ka. Fast acting fuses shall be sized for at least 180% of the
nominal amperage of the capacitors to prevent clearing on inrush. Time delay / dual
element fuses shall be sized for a minimum 140% of the nominal amperage of the
capacitors.
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15

.16
A7

18

19
.20

21
22

.23

24

.25

DIGITAL MICROPROCESSOR CONTROLLER

The digital microprocessor controller shall be a minimum 12 step controller, which
includes the following features:

Adjustable target power factor from 0.85 lagging to -0.95 leading

Circular or linear switching modes

Automatic or manual switching of steps

Switching ratios of 1:1:1:1:1, 1:1:2:2:2, 1:1:2:2:4, 1:1:2:3:3, 1:1:2:4:4, 1:1:2:4:8,

1:2:2:2:2,1:2:3:3:3, 1:2:3:4:4, 1:2:3:6:6, 1:2:4:4:4, 1:2:4:8:8

Switches up to 12 steps for each switching ratio

Option of selecting switched steps as fixed steps

v Adjustable capacitor current to current transformer ratio (c/k value or sensitivity)
from 0.025a to 1.5a.

.8 Selectable switching on and off delays of 10, 30, 60, 120, 180, 300, and 500
seconds and an option to have the controller automatically adjust the switching
on and off delay between 2-500 seconds as a function of reactive load.

9 Selectable reswitching blocking delay of 20, 60, 180, and 300 seconds

.10 Choice of automatic, semi automatic, or manual determination of ct ratio and
position, c/k ratio, step switching ratio, and step quantity.

A1 Memorization of ct position after the first startup in automatic startup mode.

12 Measuring voltage range of 58 - 690 volt without potential transformer

13 Displays capacitor step current based on ct ratio without having to use multipliers

14 Displays fundamental and rms current on the main bus bar without having to use

multipliers

Displays individual harmonic current distortion on the main bus bar for the 3rd, 5th, 7th,

11th, 13th, and 17th harmonics.

Temperature sensor adjustable from 25°c to 50°c.

Alarm relay for temperature above set point, individual harmonic current distortion above

set point, total harmonic current distortion above set point, power factor below target set

point, measuring voltage missing, excessive ct secondary current, ct secondary current
too low.

Selectable step switching feature in alarm conditions which provides anti-resonance

Features.

Selection of activation or deactivation of individual alarms.

Display shows symbols for alarms when in alarm status and dry alarm contact closes in

alarm condition.

No voltage release switches out all capacitors in case of interruption of supply voltage.

Monitors and displays quantity of individual step operations for determining contactor

wear.

Displays a fault when any step current is reduced to zero indicating faulty step

components.

Communications rs485 modbus communication type required. Supply rs485 to bacnet

converter manufactured by babblebuster. Supply must include the programming of the

converter.

Key board locking feature to prevent unauthorized tampering.

>wiNek

o ol



Project No: NHRC-021 Section 26 24 02
Saskatoon, SK — National Hydrology Research Centre Capacitor Bank
CAPACITOR BANK REPLACEMENT

2.8

Part 3

3.1

3.2

.26
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Watchdog continuously monitors processor and indicates a fault if the processor
malfunctions.

ROPE TYPE CURRENT TRANSFORMER

See drawing e2 for specification and integration.
Execution

TERMINATION

A suitably sized three phase terminal block shall be provided for feeder termination.
Ground terminals shall be provided for ground wire termination.

Feeder cable entry location: top

Feeder cable size: 2*500mcm per phase

ENCLOSURE (see drawings for approximate dimensions)

Enclosures shall be of at least the minimum gauge steel as required by code. Enclosures
shall suitable for the installation location. Nema 1 enclosures shall be easily field
changeable to nema 2, nema 3r, and nema 12. Thermostatically controlled ventilation
shall be sized to maintain a maximum temperature of 45°c inside the enclosure at the
extreme high ambient temperature.

Nema 3r enclosures shall include thermostatically controlled anti-condensation heaters to
maintain at least -20°c inside the enclosure based on the extreme low ambient
temperature. Dripshields, air filters for dust, moisture, and vermin shall also be included
for nema 3r enclosures. Dripshields and air filters for dust shall be included for nema 12
enclosures. Dripshields shall be included for nema 2 enclosures. The controller shall be
semi-flush mounted on the door for nema 1 applications. The controller shall be mounted
behind safety glass and the display visible for nema 2, nema 3r and nema 12 applications.
Adequately sized control transformer and control fuses shall be provided for all controls
including heating and cooling. Note: provide all controls in a separately accessible
lockable control section so that it can be worked on without accessing the 600 volt
compartment.

All components must be suitably mounted to provide ease of replacement with front
access only. All enclosure mounting hardware and framework shall be either galvanized
steel or zinc plated steel for grounding continuity. Painted mounting hardware and
framework with paint removed for grounding is not acceptable. All enclosure parts other
than mounting hardware and framework shall be powder coated asa 61 grey.

The enclosure door shall have a lockable handle.

Enclosure rating required: nema 1

Minimum ambient temperature: 10°c

Maximum ambient temperature: 35°c

Provide insulating heat shrink over all 600v connections + plexiglass covers over 600v
equipment to make safe when opening enclosure.
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3.4

3.5

3.6
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LABELING

A “wait one minute after disconnection from supply” label shall be located on the
enclosure door. A “wait five minutes after disconnection from supply” label shall be
provided loose for the disconnecting device. Both labels shall be worded as per code
requirements.

TESTING

Testing shall be performed as per csa and ul standards. All assemblies must be bear a
certification label for both canadian and usa standards. For filtered units, a confirmation
of the filter tuning frequencies must be performed prior to shipment.

APPROVED MANUFACTURERS

Electrotek Itd. or approved equal

COMMISSIONING

Provide one complete day of on site commissioning for the capacitor bank.

Include before and after power factor results at full load in a submitted report.

Provide before and after harmonic spectrum results and thd voltage and current. Allow to
adjust taps to be more aggressive in tuning without overloading capacitors. Determine at
site.

Provide complete owner instruction at commissioning.
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