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Part1 General
11 ADMINISTRATIVE

1 Submit to Contract Administrator 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, and samples 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 Contract Administrator. 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 Contract Administrator, in writing at time of submission, identifying deviations
from requirements of Contract Documents stating reasons for deviations.

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

8 Contractor's responsibility for errors and omissions in submission is not relieved by
Contract Administrator's review of submittals.

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

10 Keep one reviewed copy of each submission on site.

1.2 SHOP DRAWINGS AND PRODUCT DATA

1 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.

2 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
adjacent items will be supplied and installed. Indicate cross references to design drawings
and specifications.

3 Allow 10 working days for Contract Administrator's review of each submission.
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4 Adjustments made on shop drawings by Contract Administrator are not intended to

.10

change Contract Price. If adjustments affect value of Work, state such in writing to
Contract Administrator prior to proceeding with Work.

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

Accompany submissions with transmittal letter containing:

Date.

Project title and number.

Contractor's name and address.

Identification and quantity of each shop drawing, product data and sample.
Other pertinent data.

[3, I U R

Submissions include:

A Date and revision dates.
2 Project title and number.
3 Name and address of:
1 Subcontractor.
2 Supplier.
3 Manufacturer.
4 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.

© oo ~N o U W

After Contract Administrator's review, distribute copies.

Submit 6 prints of shop drawings for each requirement requested in specification Sections
and as Contract Administrator may reasonably request.

Submit 6 copies of product data sheets or brochures for requirements requested in
specification Sections and as requested by Contract Administrator where shop drawings
will not be prepared due to standardized manufacture of product.
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A1 Submit 6 copies of test reports for requirements requested in specification Sections and as

12

13

14

15

.16

A7

18

19

requested by Contract Administrator.

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.

Submit 6 copies of certificates for requirements requested in specification Sections and as
requested by Contract Administrator.

A 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 6 copies of manufacturers instructions for requirements requested in specification
Sections and as requested by Contract Administrator.

| 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 6 copies of Manufacturer's Field Reports for requirements requested in
specification Sections and as requested by Contract Administrator.

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

Submit 6 copies of Operation and Maintenance Data for requirements requested in
specification Sections and as requested by Contract Administrator.

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

If upon review by Contract Administrator, 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.

Review of shop drawings in accordance with AES Best Practice - Shop Drawing Review
Process. Review of shop drawings is for sole purpose of ascertaining conformance with
general concept. 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 all requirements of construction and
Contract Documents. 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 all sub-trades.
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1.3 CERTIFICATES AND TRANSCRIPTS
1 Immediately after award of Contract, submit Workers' Compensation Board status.
2 Submit transcription of insurance immediately after award of Contract.
Part 2 Products
2.1 NOT USED
A Not Used.
Part 3 Execution
3.1 NOT USED
1 Not Used.

END OF SECTION
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Part 1 General
1.1 INSPECTION

A Allow Contract Administrator access to Work.

2 Give timely notice requesting inspection if Work is designated for special tests,

inspections or approvals by Contract Administrator.

3 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.

A4 Contract Administrator 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.

1.2 PROCEDURES

1 Notify appropriate agency Contract Administrator in advance of requirement for tests, in
order that attendance arrangements can be made.

2 Submit test results to the Contract Administrator 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.

13 TESTS AND MIX DESIGNS
| Furnish test results and mix designs as requested.
Part 2 Products
2.1 NOT USED
1 Not Used.
Part 3 Execution
3.1 NOT USED
A Not Used.

END OF SECTION
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Part1 General
11 REFERENCES
1 Within text of each specifications section, reference may be made to reference standards.
2 Conform to these reference standards, in whole or in part as specifically requested in

specifications.

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

1.2 QUALITY

1 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.

2 Defective products, whenever identified prior to completion of Work, will be rejected,
regardless of previous inspections. 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 Contract
Administrator based upon requirements of Contract Documents.

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

1.3 AVAILABILITY

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

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

14 STORAGE, HANDLING AND PROTECTION

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

15 MANUFACTURER'S INSTRUCTIONS

1 Unless otherwise indicated in specifications, install or erect products in accordance with
manufacturer's instructions. Obtain written instructions directly from manufacturers.

2 Ensure Quality of Work is of highest standard, executed by workers experienced and
skilled in respective duties for which they are employed. Immediately notify Contract
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1.6

1.7

1.8

1.9

1.10

Part 2

2.1

Administrator if required Work is such as to make it impractical to produce required
results.

Do not employ anyone unskilled in their required duties. Contract Administrator 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
Contract Administrator, whose decision is final.

CO-ORDINATION

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

CONCEALMENT

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

Before installation inform Contract Administrator if there is interference

LOCATION OF FIXTURES

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

Inform Contract Administrator of conflicting installation. Install as directed.

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.

Use plain type washers on equipment, sheet metal and soft gasket lock type washers
where vibrations occur. Use resilient washers with stainless steel.

EXISTING UTILITIES

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.

Products

NOT USED
Not Used.
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Part 3 Execution
3.1 NOT USED

A Not Used.

END OF SECTION
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Part 1 General
1.1 SUMMARY
1 Section Includes:
A General requirements that are common to sections found in Division 26 -
Electrical.
2 Related Sections:
1 Section 01 33 00 - Submittal Procedures.
2 Section 01 45 00 - Quality Control.
3 Section 01 61 00 - Common Product Requirements.
A4 Section 26 29 03 - Control Devices.
1.2 REFERENCES
1 Canadian Standards Association (CSA International)

A CSA C22.1-09, Canadian Electrical Code, Part 1 (21st Edition), Safety Standard
for Electrical Installations.
1.3 DESIGN REQUIREMENTS
| 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 and labels for
control items in English.

14 SUBMITTALS
A Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
2 Submit for review single line electrical diagrams under plexiglass and locate in Electrical
panel.
1 Electrical distribution system in main electrical room.

3 Shop drawings:

1 Submit six (6) 600 x 600 mm minimum size drawings and product data to
Contract Administrator.
2 If changes are required, notify Contract Administrator of these changes before

they are made.

4 Manufacturer's Field Reports: submit to Contract Administrator manufacturer's written
report, within 3 days of review, verifying compliance of Work and electrical system and
instrumentation testing.
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15 QUALITY ASSURANCE

1 Quality Assurance: in accordance with Section 01 45 00 — Quality Control.

2 Qualifications: electrical Work to be carried out by qualified, licensed electricians who
hold valid Master Electrical Contractor license or apprentices in accordance with
authorities having jurisdiction.

1.6 DELIVERY, STORAGE AND HANDLING

1 Material Delivery Schedule: provide Contract Administrator with schedule within 2
weeks after award of Contract.

1.7 SYSTEM STARTUP

1 Instruct Contract Administrator and operating personnel in operation, care and
maintenance of systems, system equipment and components.

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

3 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 will aspects
of its care and operation.

Part 2 Products
2.1 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 are not available, obtain special approval from authority having jurisdiction
before delivery to site and submit such approval as described in PART 1 - Submittals.

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

controls, as indicated.

2 Control wiring and conduit: in accordance with Section 26 29 03 - Control Devices
except for conduit, wiring and connections below 50 V which are related to control
systems.

2.3 WARNING SIGNS
1 Warning Signs: in accordance with requirements of authority having jurisdiction and

Contract Administrator.
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2.4 WIRING TERMINATIONS

1 Ensure lugs, terminals, screws used for termination of wiring are suitable for either

copper or aluminum conductors.

2.5 EQUIPMENT IDENTIFICATION

1 Identify electrical equipment with nameplates and labels as follows:

| Nameplates: plastic laminate 3 mm thick plastic engraving sheet, black matt
white finish face.

2 Sizes as follows:

NAMEPLATE SIZES

Size 1 10 x 50 mm 1line 3 mm high letters
Size 2 12 x 70 mm 1line 5 mm high letters
Size 3 12 x 70 mm 2 lines 3 mm high letters
Size 4 20 x 90 mm 1line 8 mm high letters
Size 5 20 x 90 mm 2 lines 5 mm high letters
Size 6 25 x 100 mm 1 line 12 mm high letters
Size 7 25 x 100 mm 2 lines 6 mm high letters

2 Labels: embossed plastic labels with 6 mm high letters unless specified otherwise.

2.6 WIRING IDENTIFICATION
1 Identify wiring with permanent indelible identifying markings, [numbered] [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.

A4 Use colour coded wires in communication cables, matched throughout system.
2.7 CONDUIT AND CABLE IDENTIFICATION
A Colour code conduits, boxes and metallic sheathed cables.
2 Code with plastic tape or paint at points where conduit or cable enters wall, ceiling, or

floor, and at 15 m intervals.

3 Colours: 25 mm wide prime colour and 20 mm wide auxiliary colour.
Prime Auxiliary
up to 250 V Yellow
up to 600 V Yellow Green
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.

A Paint outdoor electrical equipment "equipment green” finish.
2 Paint indoor switchgear and distribution enclosures light gray to EEMAC 2Y-1.
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Part 3 Execution
3.1 INSTALLATION
1 Do complete installation in accordance with CSA C22.1 except where specified
otherwise.
2 Do overhead and underground systems in accordance with CSA C22.3 No.1 except

where specified otherwise.

3.2 NAMEPLATES AND LABELS

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

33 CONDUIT AND CABLE INSTALLATION
1 Install conduit and sleeves prior to pouring of concrete.
1 Sleeves through concrete: schedule 40 steel pipe, sized for free passage of
conduit, and protruding 50 mm.
2 If plastic sleeves are used in fire rated walls or floors, remove before conduit installation.
3 Install cables, conduits and fittings to be embedded or plastered over, neatly and close to

building structure so furring can be kept to minimum.

3.4 MOUNTING HEIGHTS
1 Mounting height of equipment is from grade to centreline of equipment unless specified
or indicated otherwise.

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

3 Install electrical equipment at following heights unless indicated otherwise.
1 Parking lot receptacles:
A General: 1000 mm. Refer to detail on drawings P-3317-55
2 Panelboards: as required by Code or as indicated.
35 CO-ORDINATION OF PROTECTIVE DEVICES
1 Ensure circuit protective devices such as overcurrent trips, relays and fuses are installed

to required values and settings.

3.6 FIELD QUALITY CONTROL
A Load Balance:

1 Measure phase current to panelboards with normal loads (lighting) operating at
time of acceptance; adjust branch circuit connections as required to obtain best
balance of current between phases and record changes.

2 Measure phase voltages at loads and adjust transformer taps to within 2% of
rated voltage of equipment.
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3 Provide upon completion of work, load balance report as directed in PART 1 -

3.7

3.8

Submittals: phase and neutral currents on panelboards, dry-core transformers and
motor control centres, operating under normal load, as well as hour and date on
which each load was measured, and voltage at time of test.

Carry out tests in presence of Contract Administrator.

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
Manufacturer's Field Reports as described in PART 1 - 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.

3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY
ASSURANCE.

CLEANING

Clean and touch up surfaces of shop-painted equipment scratched or marred during
shipment or installation, to match original paint.

Clean and prime exposed non-galvanized hangers, racks and fastenings to prevent
rusting.

MEASUREMENT AND BASIS OF PAYMENT

The electrical in the VIA Rail parking lot will be measured and paid for at the contract
lump sum price for “Electrical - Via Rail” measured as specified herein, which price shall
be payment in full for performing all operations herein described and all other items
incidental to the work included in this Specification.

The electrical in the Transit parking lot will be measured and paid for at the contract
lump sum price for “Electrical - Transit” measured as specified herein, which price shall
be payment in full for performing all operations herein described and all other items
incidental to the work included in this Specification.

END OF SECTION
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Part 1 General
1.1 SECTION INCLUDES

A Materials and installation for wire and box connectors.
1.2 REFERENCES

1 Canadian Standards Association (CSA International)

1 CAN/CSA-C22.2N0.18-98, Outlet Boxes, Conduit Boxes, Fittings and
Associated Hardware.

2 CSA C22.2N0.65-93(R1999), Wire Connectors.

2 National Electrical Manufacturers Association (NEMA)
Part 2 Products
2.1 MATERIALS
1 Pressure type wire connectors to: CSA C22.2No.65, with current carrying parts of copper

sized to fit copper conductors as required.

2 Fixture type splicing connectors to: CSA C22.2No.65, with current carrying parts of
copper sized to fit copper conductors 10 AWG or less.

Part 3 Execution
3.1 INSTALLATION
1 Remove insulation carefully from ends of conductors and:
1 Apply coat of zinc joint compound on aluminum conductors prior to installation
of connectors.
2 Install mechanical pressure type connectors and tighten screws. Installation shall
meet secureness tests in accordance with CSA C22.2No.65.
3 Install fixture type connectors and tighten. Replace insulating cap.
A4 Install bushing stud connectors in accordance with NEMA.

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS

1.2

1.3

Part 2

2.1

2.2

Section 26 05 20 - Wire and Box Connectors - 0 - 1000 V.
Section 26 05 44 - Installation of Cable in Trenches and in Ducts.

Section 01 33 00 - Submittal Procedures.

REFERENCES
CSA C22.2 No .0.3-96, Test Methods for Electrical Wires and Cables.

CAN/CSA-C22.2 No. 131-M89(R1994), Type TECK 90 Cable.

PRODUCT DATA

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

Products

BUILDING WIRES
Conductors: stranded for 10 AWG and larger. Minimum size: 12 AWG.

Copper conductors: size as indicated, with 600 V insulation of chemically cross-linked
thermosetting polyethylene material rated RW90 and RWU90.

Copper conductors: size as indicated, with thermoplastic insulation type RWU and RWH
rated at 600 V.

Neutral supported cable: 3 phase insulated conductors of copper and one neutral
conductor of aluminum steel reinforced, size as indicated. Insulation: Type NSF-2 flame
retardant rated 600 V.

INSTALLATION OF BUILDING WIRES

Install wiring as follows:

In conduit systems in accordance with Section 26 05 01.

In cabletroughs in accordance with Section 26 05 01.

In underground ducts in accordance with Section 26 05 01.

In trenches in accordance with Section 26 05 01.

In underfloor distribution system in accordance with Section 26 05 01.

In cellular floor raceways in accordance with Section 26 05 01.

In surface and lighting fixture raceways in accordance with Section 26 05 01.
In wireways and auxiliary gutters in accordance with Section 26 05 01.
Overhead service conductors in accordance with Section 26 05 01.

© oo N Ur W

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS

A 26 05 01 - Common Work Results - Electrical.

1.2 REFERENCES

1 American National Standards Institute (ANSI)/Institute of Electrical and Electronics
Engineers (IEEE)

1 ANSI/IEEE 837-1989(R1996), Qualifying Permanent Connections Used in
Substation Grounding.

2 Canadian Standards Association, (CSA International)
Part 2 Products
2.1 EQUIPMENT
1 Clamps for grounding of conductor: size as required to electrically conductive

underground water pipe.

2 Copper conductor: minimum 6 m long for each concrete encased electrode, bare,
stranded, tinned, soft annealed, size as indicated.

3 Plate electrodes: copper, surface area 0.2 m? 1.6 mm thick.

A4 Grounding conductors: bare stranded copper, tinned, soft annealed, size as indicated.

5 Ground bus: copper, size as indicated, complete with insulated supports, fastenings,
connectors.

.6 Non-corroding accessories necessary for grounding system, type, size, material as

indicated, including but not necessarily limited to:

Grounding and bonding bushings.
Protective type clamps.

Bolted type conductor connectors.

Thermit welded type conductor connectors.
Bonding jumpers, straps.

Pressure wire connectors.

oo wN P

Part 3 Execution

3.1 INSTALLATION GENERAL

1 Install complete permanent, continuous grounding system including, electrodes,
conductors, connectors, accessories.
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2 Install connectors in accordance with manufacturer's instructions.

3 Protect exposed grounding conductors from mechanical injury.

4 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 Install flexible ground straps for bus duct enclosure joints, where such bonding is not
inherently provided with equipment.

.8 Install separate ground conductor to outdoor lighting standards.

9 Install grounding resistance bank.

10 Connect building structural steel and metal siding to ground by welding copper to steel.

A1 Make grounding connections in radial configuration only, with connections terminating
at single grounding point. Avoid loop connections.

A2 Bond single conductor, metallic armoured cables to cabinet at supply end, and provide
non-metallic entry plate at load end.

A3 Ground secondary service pedestals.

3.2 ELECTRODES

1 Make ground connections to continuously conductive underground water pipe on street
side of water meter.

2 Install water meter shunt.

3 Install concrete encased electrodes in building foundation footings, with terminal
connected to grounding network.

4 Install plate electrodes and make grounding connections.

5 Bond separate, multiple electrodes together.

.6 Use size 4/0 AWG copper conductors for connections to electrodes.

T Make special provision for installing electrodes that will give acceptable resistance to
ground value where rock or sand terrain prevails. Ground as indicated.

3.3 SYSTEM AND CIRCUIT GROUNDING
1 Install system and circuit grounding connections to neutral of primary 600 V system.
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3.4

3.5

3.6

3.7

EQUIPMENT GROUNDING

Install grounding connections to typical equipment included in, but not necessarily
limited to following list. Service equipment, transformers, switchgear, duct systems,
frames of motors, motor control centres, starters, control panels, building steel work,
generators, elevators and escalators, distribution panels, outdoor lighting.

GROUNDING BUS
Install copper grounding bus mounted on insulated supports on wall of electrical room.

Ground items of electrical equipment in electrical room to ground bus with individual
bare stranded copper connections size 2/0AWG.

PERMAFROST

Bond non-current carrying metal parts together with size 4/0 AWG copper equipotential
conductor. Run conductor from separate lug or service neutral bar to, but not necessarily
limited to, following indoor systems and equipment:

Hot water heating system.

Main water pipe.

Main building drain.

Oil line.

Telephone, radio/tv, emergency and fire alarm lead-in or service conduits, near
panels.

.6 Make connections to pipes on building side of main valves and tanks. Connect
jumpers across boilers to supply and return hot water heating pipes.

s w N

Drive three -19 mm diam x 3 m copper clad ground rods at least 1.8 m apart in original
undisturbed ground. If rods will not penetrate permafrost, drive at angle not more than
60° from vertical, and in same direction. Rods must be driven, not trenched.

Install ground wire from service neutral bar to rods and where buried use bare copper not
smaller than size 1AWG7- strand or size 4AWG solid, and at least 460 mm below
ground. Bond ground conductor, or short tap from it, to outside metal sheathing of
building close to power service conduit. Use lug or cast clamp, with bronze or plated
bolt, nut and washers (not sheet metal screw or wood screw). Remove paint from
sheathing for good contact. Conduit is required only on outside wall of building. Indoors,
run bare and fasten as specified for equipotential bonding wire.

Install electrode interconnections where metal parts, circuits or grounding conductors
and/or electrodes are in proximity to lightning rod conductors.

FIELD QUALITY CONTROL

Perform tests in accordance with Section 26 05 01 - Common Work Results - Electrical.
Perform ground continuity and resistance tests using method appropriate to site
conditions and to approval of Contract Administrator and local authority having

jurisdiction over installation.

Perform tests before energizing electrical system.
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4 Disconnect ground fault indicator during tests.

END OF SECTION
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Part 1 General

1.1 REFERENCES

A CSA C22.1, Canadian Electrical Code, Part 1, latest edition.

Part 2 Products

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

2 102 mm square or larger outlet boxes as required for special devices.
3 Gang boxes where wiring devices are grouped.
2.2 SHEET STEEL OUTLET BOXES
1 Electro-galvanized steel single gang flush device boxes for flush installation, minimum

size 76 x 50 x 38 mm.

2.3 FITTINGS - GENERAL
1 Bushing and connectors with nylon insulated throats.
2 Knock-out fillers to prevent entry of debris.
3 Conduit outlet bodies for conduit up to 32 mm and pull boxes for larger conduits.
4 Double locknuts and insulated bushings on sheet metal boxes.
Part 3 Execution
3.1 INSTALLATION
| Support boxes independently of connecting conduits.
2 Fill boxes with paper, sponges or foam or similar approved material to prevent entry of

debris during construction. Remove upon completion of work.

3 For flush installations mount outlets flush with finished wall using plaster rings to permit
wall finish to come within 6 mm of opening.

4 Provide correct size of openings in boxes for conduit, mineral insulated and armoured
cable connections. Reducing washers are not allowed.

END OF SECTION
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Part 1 General

1.1 REFERENCES

1 Canadian Standards Association (CSA)

A CAN/CSA C22.2 No. 18-98, Outlet Boxes, Conduit Boxes, and Fittings and
Associated Hardware.

2 CSA C22.2 No. 45-M1981(R1992), Rigid Metal Conduit.
3 CSA C22.2 No. 211.2-[M1984(R1999)], Rigid PVC (Unplasticized) Conduit.

Part 2 Products

2.1 CONDUITS
1 Rigid metal conduit: to CSA C22.2 No. 45, galvanized steel threaded.

2 Epoxy coated conduit: to CSA C22.2 No. 45, with zinc coating and corrosion resistant
epoxy finish inside and outside.

3 Rigid pvc conduit: to CSA C22.2 No. 211.2.

2.2 CONDUIT FASTENINGS

1 One hole steel straps to secure surface conduits 50 mm and smaller. Two hole steel straps
for conduits larger than 50 mm.

2 Beam clamps to secure conduits to exposed steel work.
3 Channel type supports for two or more conduits at 2 m oc.
A4 Threaded rods, 6 mm dia., to support suspended channels.
2.3 CONDUIT FITTINGS
A Fittings: manufactured for use with conduit specified. Coating: same as conduit.
2 Factory "ells" where 90E bends are required for 25 mm and larger conduits.
2.4 EXPANSION FITTINGS FOR RIGID CONDUIT
A Weatherproof expansion fittings with internal bonding assembly suitable for 200 mm

linear expansion.

2 Watertight expansion fittings with integral bonding jumper suitable for linear expansion
and 19 mm deflection in all directions.

3 Weatherproof expansion fittings for linear expansion at entry to panel.
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Part 3 Execution
3.1 INSTALLATION
1 Install conduits to conserve headroom in exposed locations and cause minimum

interference in spaces through which they pass.

2 Conceal conduits except in mechanical and electrical service rooms.

3 Use rigid galvanized steel threaded conduit except where specified otherwise.

A4 Use rigid pvc conduit underground.

5 Minimum conduit size for lighting and power circuits:19 mm.

.6 Install rigid metal conduit from branch circuit panel to outlet boxes located in sub floor.

T Install rigid metal conduit from branch circuit panel to junction box in sub-floor
immediately below panel. Run flexible conduit from junction box to outlet boxes in
sub-floor.

8 Bend conduit cold. Replace conduit if kinked or flattened more than 1/10th of its original
diameter.

9 Mechanically bend steel conduit over 19 mm dia.

10 Field threads on rigid conduit must be of sufficient length to draw conduits up tight.
A1 Install fish cord in empty conduits.
12 Remove and replace blocked conduit sections. Do not use liquids to clean out conduits.

13 Dry conduits out before installing wire.

3.2 SURFACE CONDUITS
1 Run parallel or perpendicular to building lines.
2 Run conduits in flanged portion of structural steel.
3 Group conduits wherever possible on surface channels.
A4 Do not pass conduits through structural members except as indicated.
5 Do not locate conduits less than 75 mm parallel to steam or hot water lines with

minimum of 25 mm at crossovers.

3.3 CONCEALED CONDUITS

| Run parallel or perpendicular to building lines.

2 Do not install horizontal runs in masonry walls.
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3 Do not install conduits in terrazzo or concrete toppings.
3.4 CONDUITS UNDERGROUND
1 Slope conduits to provide drainage.
2 Waterproof joints (pvc excepted) with heavy coat of bituminous paint.

END OF SECTION
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Page 1 of 2

Part 1

11

1.2

Part 2

2.1

Part 3

3.1

3.2

General

RELATED SECTIONS
Division 3 - CW 2030.

Section 26 05 01 - Common Work Results - Electrical.
REFERENCES
Canadian Standards Association, (CSA International)

Insulated Cable Engineers Association, Inc. (ICEA)

Products

CABLE PROTECTION

38 x 140 mm planks pressure treated with coloured or copper napthenate or 5%
pentachlorophenol solution, water repellent preservative.

Execution

CABLE INSTALLATION IN DUCTS

Install cables as indicated in ducts.

1 Do not pull spliced cables inside ducts.

Install multiple cables in duct simultaneously.

Use CSA approved lubricants of type compatible with cable jacket to reduce pulling
tension.

To facilitate matching of colour coded multiconductor control cables reel off in same
direction during installation.

Before pulling cable into ducts and until cables are properly terminated, seal ends of lead
covered cables with wiping solder; seal ends of non-leaded cables with moisture seal
tape.

After installation of cables, seal duct ends with duct sealing compound.

FIELD QUALITY CONTROL

Perform tests in accordance with Section 26 05 01 - Common Work Results - Electrical.

Perform tests using qualified personnel. Provide necessary instruments and equipment.

Check phase rotation and identify each phase conductor of each feeder.
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4 Check each feeder for continuity, short circuits and grounds. Ensure resistance to ground

of circuits is not less than 50 megohms.

5 Pre-acceptance tests.
A After installing cable but before splicing and terminating, perform insulation
resistance test with 1000 V megger on each phase conductor.
2 Check insulation resistance after each splice and/or termination to ensure that
cable system is ready for acceptance testing.
.6 Acceptance Tests
1 Ensure that terminations and accessory equipment are disconnected.
2 Ground shields, ground wires, metallic armour and conductors not under test.
v Provide Contract Administrator with list of test results showing location at which each

test was made, circuit tested and result of each test.

.8 Remove and replace entire length of cable if cable fails to meet any of test criteria.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

1.2

13

14

Part 2

2.1

Materials and installation for standard and custom breaker type panelboards.

RELATED SECTIONS
Section 01 33 00 - Submittal Procedures.

Section 26 05 01 - Common Work Results - Electrical.

Section 26 28 21 - Moulded Case Circuit Breakers.

REFERENCES

Canadian Standards Association (CSA International)

A CSA C22.1-09, Canadian Electrical Code, Part 1 (21st Edition), Safety Standard
for Electrical Installations.

SHOP DRAWINGS

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

Drawings to include electrical detail of panel, branch breaker type, quantity, ampacity
and enclosure dimension.

Products

PANELBOARDS
Panelboards: to CSA C22.2N0.29 and product of one manufacturer.

A Install circuit breakers in panelboards before shipment.

2 In addition to CSA requirements manufacturer's nameplate must show fault
current that panel including breakers has been built to withstand.

250 V panelboards: bus and breakers rated for 10kA (symmetrical) interrupting capacity
or as indicated.

Sequence phase bussing with odd numbered breakers on left and even on right, with each
breaker identified by permanent number identification as to circuit number and phase.

Panelboards: mains, number of circuits, and number and size of branch circuit breakers as
indicated.

Two keys for each panelboard and key panelboards alike.
Copper bus with neutral of same ampere rating as mains.

Mains: suitable for bolt-on breakers.
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.8 Trim with concealed front bolts and hinges.
9 Trim and door finish: baked grey enamel.
2.2 CUSTOM BUILT PANELBOARD ASSEMBLIES
1 125 mm relay section on both sides of panels as indicated for installation of low voltage

remote control switching components.
2 Double stack panels as indicated.
3 Contactors in mains as indicated.
A4 Feed through lugs as indicated.
5 Isolated ground bus.

2.3 BREAKERS
A Breakers: to Section 26 28 21 - Moulded Case Circuit Breakers.

2 Breakers with thermal and magnetic tripping in panelboards except as indicated
otherwise.
3 Main breaker: separately mounted on top or bottom of panel to suit cable entry. When

mounted vertically, down position should open breaker.

24 EQUIPMENT IDENTIFICATION

1 Provide equipment identification in accordance with Section 26 05 01 - Common Work
Results - Electrical.

2 Nameplate for each panelboard size 4 engraved as indicated.
3 Nameplate for each circuit in distribution panelboards size 2 engraved as indicated.
4 Complete circuit directory with typewritten legend showing location and load of each
circuit.
Part 3 Execution
3.1 INSTALLATION
1 Locate panelboards as indicated and mount securely, plumb, true and square, to adjoining
surfaces.

2 Mount panelboards to height specified in Section 26 05 01 - Common Work Results -
Electrical or as indicated.

3 Connect loads to circuits.

A4 Connect neutral conductors to common neutral bus with respective neutral identified.

END OF SECTION
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Part 1 General
1.1 SECTION INCLUDES

A Materials for moulded-case circuit breakers.
1.2 RELATED SECTIONS

A Section 01 33 00 - Submittal Procedures.

13 REFERENCES

A Canadian Standards Association (CSA International).

1 CSA-C22.2 No. 5-02, Moulded-Case Circuit Breakers, Molded-Case Switches
and Circuit-Breaker Enclosures (Tri-national standard with UL 489, tenth
edition, and the second edition of NMX-J-266-ANCE).

14 SUBMITTALS
1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.

Part 2 Products

2.1 BREAKERS GENERAL
1 Moulded-case circuit breakers, and Ground-fault circuit-interrupters: to CSA C22.2 No. 5
2 Bolt-on moulded case circuit breaker: quick- make, quick-break type, for manual and

automatic operation .

3 Common-trip breakers: with single handle for multi-pole applications.

A4 Circuit breakers to have minimum 10kAsymmetrical rms interrupting capacity rating.
2.2 THERMAL MAGNETIC BREAKERS [DESIGN A]

1 Moulded case circuit breaker to operate automatically by means of thermal and magnetic

tripping devices to provide inverse time current tripping and instantaneous tripping for
short circuit protection.

Part 3 Execution
3.1 INSTALLATION
A Install circuit breakers as indicated.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

1.2

13

14

Part 2

2.1

Materials and installation for industrial control devices including pushbutton stations,
control and relay panels.

RELATED SECTIONS
Section 01 33 00 - Submittal Procedures.
Section 26 05 01 - Common Work Results - Electrical.

REFERENCES

Canadian Standards Association (CSA International)

1 CSA C22.1-09, Canadian Electrical Code, Part 1 (21st Edition), Safety Standard
for Electrical Installations.

National Electrical Manufacturers Association (NEMA)

A NEMA ICS 1-2001, Industrial Control and Systems: General Requirements.

SHOP DRAWINGS

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

Include schematic, wiring, interconnection diagrams.

Products

INTELLIGENT PARKING LOT CONTROLLER:

Individual microprocessor-based programmable duplex receptacle controller, each unit
capable of managing power consumption and demand for two parking stalls.

Red and green messenger indicator lights.

Communication interface for two way data communication: capable of setting and
changing operational modes and limits in the field, and collect data to local computer.

The controller shall:

1. Allow programmable predetermined power parameters.
2. Measure ambient temperature and wind chill.

3. Detect power load as it is asserted or removed.

4. Indicate power ready.



Southwest Rapid Transit Corridor — Stage 1 Section 26 29 03
Bid Opportunity 34-2010 CONTROL DEVICES

Addendum 3

Page 2 of 2

2.2

2.3

Part 3

3.1

3.2

5. Detect and indicate faulty vehicle equipment,

6. Detect and indicate power overload.

7. Detect and indicate power failure.

8. Allow collection and download of operational data.

Acceptable IPLC manufacturer: IPLC Corp., P.O. Box 334, Elie, MB.
Tel: (204) 353-2785. Fax: (204) 353-2119.

RELAY ACCESSORIES

Standard contact cartridges: normally-open - convertible to normally-closed in field.

CONTROL AND RELAY PANELS

CSA Type 1 sheet steel enclosure with hinged padlockable access door, accommodating
relays timers, labels, as indicated, factory installed and wired to identified terminals.

Execution

INSTALLATION

Install control and relay panels and interconnect.
FIELD QUALITY CONTROL

Perform tests in accordance with Section 26 05 01 - Common Work Results - Electrical.

Depending upon magnitude and complexity, divide control system into convenient
sections, energize one section at time and check out operation of section.

Upon completion of sectional test, undertake group testing.

Check out complete system for operational sequencing.

END OF SECTION
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Part 1 General
1.1 REFERENCES
1 American National Standards Institute (ANSI)
A ANSI C82.4-92, Ballasts for High-Intensity-Discharge and Low-Pressure
Sodium Lamps.
2 ANSI C82.1-97, Electric Lamp Ballasts-Line Frequency Fluorescent Lamp
Ballast.
2 American National Standards Institute/Institute of Electrical and Electronics Engineers
(ANSI/IEEE)
1 ANSI/IEEE C62.41-1991, Surge Voltages in Low-Voltage AC Power Circuits.
3 Illuminating Engineering Society (IES).
A4 Model National Energy Code (MNECB) 1997.
1.2 RELATED SECTIONS
1 Section 01 33 00 - Submittal Procedures.
2 Section 01 45 00 - Quality Control.
13 SHOP DRAWINGS AND PRODUCT DATA
A Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
2 Submit complete photometric data prepared by independent testing laboratory for
luminaires where specified, for approval by Contract Administrator.
3 Photometric data to include: spacing criterion.
Part 2 Products
2.1 LAMPS
1 Metal halide lamps.
Bulb shape Operating Initial . o
Wattage Bt Position Lumens Hi2 el
250 Watt | As indicated Hor. 20500 15000 clear-BU
2.2 BALLASTS

A Metal halide ballast:
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2.3

24

25

m~No O~ wWN R

Rating: 120 V, 60 Hz for use with 1-250W metal halide lamp.
Totally encased and designed for 25°C ambient temperature.
Power factor: minimum 95 % with 95% of rated lamp lumens.
Type: solid state.

Input voltage range: plus or minus 10% of nominal.

Minimum starting temperature: minus 40 EC at 90% line voltage.
Mounting: outdoor integral with luminaire.

Crest factor: 1.8 maximum current, 2.0 maximum voltage.

FINISHES

Baked enamel finish:

1 Conditioning of metal before painting:

1 For corrosion resistance conversion coating to ASTM F1137.

2 For paint base, conversion coating to ASTM F1137.

2 Metal surfaces of luminaire housing and reflectors finished with high gloss baked
enamel to give smooth, uniform appearance, free from pinholes or defects.
3 Reflector and other inside surfaces finished as follows:

A White, minimum reflection factor 85%.

2 Colour fastness: yellowness factor not above 0.02 and after 250 hours
exposure in Atlas fade-ometer not to exceed 0.05.

3 Film thickness, not less than 0.03 mm average and in no areas less than
0.025 mm.

A4 Gloss not less than 80 units as measured with Gardner 60E gloss meter.

5 Flexibility: withstand bending over 12 mm mandrel without showing signs
of cracking or flaking under 10 times magnification.

.6 Adhesion: 24 mm square lattice made of 3 mm squares cut through film to
metal with sharp razor blade. Adhesive cellulose tape applied over lattice
and pulled. Adhesion satisfactory if no coating removed.

Alzak finish:
1 Aluminium sheet fabricated from special aluminum alloys and chemically

brightened, subsequently anodically treated to specifications established by Alcoa,
to produce:

1 Finish for heavy duty service, minimum density of coating 21.8 g/m?
minimum reflectivity 85% for specular, 65% for diffuse.

LIGHT CONTROL DEVICES

Design:

urwWN R

Lens thickness: min 2 mm.
Material: Flat Glass.

Treatment: ultraviolet inhibited.
Frame: hinged gasketted aluminum.
Type: refractor.

LUMINAIRES

H.I1.D. and L.P.S. luminaire design:
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1 Rating: 250 W, 120 V.

2 Enclosed and gasketted weathertight metal halide luminaire designed for outdoor
pole mounting.

3 Finish: Alzak.

Part 3 Execution
3.1 INSTALLATION
1 Locate and install luminaires as indicated.
3.2 WIRING
| Connect luminaires to lighting circuits.
3.3 LUMINAIRE ALIGNMENT
1 Align poles individually parallel to road curb as indicated.

END OF SECTION
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