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

1.2

Reference Standards:

A CSA Group

A CSA C22.1-15, Canadian Electrical Code, Part 1 (26th Edition),
Safety Standard for Electrical Installations.

2 CAN3-C235-83(R2010), Preferred Voltage Levels for AC
Systems, 0 to 50,000 V.

2 Institute of Electrical and Electronics (IEEE)/National Electrical Safety
Code Product Line (NESC)

A IEEE SP1122-2000, The Authoritative Dictionary of IEEE
Standards Terms, 7th Edition.
ACTION AND INFORMATIONAL SUBMITTALS
Submit in accordance with Section 01 33 00 - Submittal Procedures.
Product Data:

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

Certificates:

A Provide CSA certified material.

2 Where CSA certified material is not available, submit such material to
authority having jurisdiction for approval before delivery to site.

3 Submit test results of installed electrical systems and instrumentation.

4 Permits and fees: in accordance with General Conditions of contract.

5 Submit certificate of acceptance from authority having jurisdiction upon

completion of Work to Departmental Representative.
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1.3 CLOSEOUT SUBMITTALS

1.4

Part 2

21

Submit in accordance with section 01 00 10 — General Instructions.

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

A 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:
A 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.

DELIVERY, STORAGE AND HANDLING

Deliver, store and handle materials in accordance with Section 01 61 00 -
Common Product Requirements and with manufacturer's written instructions.

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

Storage and Handling Requirements:

A Store materials in dry location 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.

Develop Construction Waste Management Plan.

Packaging Waste Management: remove for reuse of pallets, crates, padding,
packaging materials as specified in Construction Waste Management Plan in
accordance with Section 01 00 10 — General Instructions.

Products

DESIGN REQUIREMENTS
Operating voltages: to CAN3-C235.

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

A Equipment to operate in extreme operating conditions established in
above standard without damage to equipment.
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2.2 MATERIALS AND EQUIPMENT

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

2 Material and equipment to be CSA certified.

2.3 ELECTRIC MOTORS, EQUIPMENT AND CONTROLS

A Verify installation and co-ordination responsibilities related to motors, equipment
and controls, as indicated.

24 WARNING SIGNS
A Warning Signs: in accordance with requirements of Departmental
Representative.
2 Decal signs, minimum size 175 x 250 mm.
25 WIRING TERMINATIONS
A Ensure lugs, terminals, screws used for termination of wiring are suitable for

either copper or aluminum conductors.

2.6 EQUIPMENT IDENTIFICATION
Identify electrical equipment with labels.
2 Labels: embossed plastic labels with 6 mm high letters unless specified
otherwise.
3 Wording on labels to be approved by Departmental Representative prior to
manufacture.
2.7 WIRING IDENTIFICATION
A Identify wiring with permanent indelible identifying markings, numbered or
coloured plastic tapes, on both ends of phase conductors of feeders and branch
circuit wiring.

Maintain phase sequence and colour coding throughout.
Colour coding: to CSA C22.1.
Use colour coded wires in communication cables, matched throughout system.

2.8 CONDUIT AND CABLE IDENTIFICATION
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.
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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
Telephone Green
Other Communication Green Blue
Systems
Fire Alarm Red
Emergency Voice Red Blue
Other Security Systems Red Yellow
Part 3 Execution
31 EXAMINATION
A 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.
A Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions
immediately upon discovery.
3.2 INSTALLATION
A Do complete installation in accordance with CSA C22.1 except where specified
otherwise.
3.3 NAMEPLATES AND LABELS
A Ensure manufacturer's nameplates, CSA labels and identification nameplates are
visible and legible after equipment is installed.
3.4 CONDUIT AND CABLE INSTALLATION
A Install cables, conduits and fittings embedded or plastered over, close to building
structure so furring can be kept to minimum.
3.5 LOCATION OF OUTLETS
Locate outlets as indicated on plans.
2 Change location of outlets at no extra cost or credit, providing distance does not
exceed 3000 mm, and information is given before installation.
3.6 CLEANING

Progress Cleaning: clean in accordance with Section 01 00 10 - General
Instructions.

A Leave Work area clean at end of each day.
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2 Waste Management: separate waste materials for recycling in accordance with

Section 01 00 10 - General Instructions.

3 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and
equipment in accordance with Section 01 00 10 - General Instructions.

END OF SECTION
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Part 1 General
1.1 PRODUCT DATA

A Provide product data in accordance with Section 01 33 00 - Submittal

Procedures.

1.2 DELIVERY, STORAGE AND HANDLING

A Packaging Waste Management: remove for reuse in accordance with

Section 01 00 10 — General Instructions.

Part 2 Products
21 BUILDING WIRES
Conductors: stranded for 10 AWG and larger. Minimum size: 12 AWG.
2 Copper conductors: size as indicated, with 600 V insulation of cross-linked

thermosetting polyethylene material rated RW90 XLPE , Non Jacketted.

2.2 TECK 90 CABLE

A Cable: in accordance with Section 26 05 00 - Common Work Results for
Electrical.

2 Conductors:

A Grounding conductor: copper.
2 Circuit conductors: copper, size as indicated.

3 Insulation:

A Cross-linked polyethylene XLPE.
2 Rating: 600 V.

Inner jacket: polyvinyl chloride material.
Armour: interlocking aluminum.

Overall covering: thermoplastic polyvinyl chloride HL type, compliant to
applicable Building Code classification for this project.

g Fastenings:
A One hole malleable iron straps to secure surface cables 50 mm and
smaller. Two hole steel straps for cables larger than 50 mm.
2 Channel type supports for two or more cables at 1000 mm centers.
3 Threaded rods: 6 mm diameter to support suspended channels.
.8 Connectors:

A Watertight approved for TECK cable.
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Part 3 Execution

3.1 FIELD QUALITY CONTROL

3.2

3.3

3.4

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

Perform tests using method appropriate to site conditions and to approval of
Departmental Representative and local authority having jurisdiction over
installation.

Perform tests before energizing electrical system.

GENERAL CABLE INSTALLATION
Cable Colour Coding: to Section 26 05 00 - Common Work Results for Electrical.

Lace or clip groups of feeder cables at distribution centres, pull boxes, and
termination points.

Wiring in walls: typically drop or loop vertically from above to better facilitate
future renovations. Generally wiring from below and horizontal wiring in walls to
be avoided unless indicated.

INSTALLATION OF BUILDING WIRES
Install wiring as follows:

A In conduit systems in accordance with Section 26 05 34 - Conduits,
Conduit Fastenings and Conduit Fittings.

INSTALLATION OF TECK90 CABLE (0 -1000 V)
Group cables wherever possible on channels.
Install cable exposed, securely supported by straps.

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS

1.2

A
1.3

2
1.4

A

2

3
Part 2
2.1

Section 26 05 00 - Common Work Results for Electrical.

REFERENCE STANDARDS
Canadian Standard Association (CSA)
A CSA C22.1-15, Canadian Code, Part 1 (26" Edition).

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

A Submit manufacturer's instructions, printed product literature and data
sheets for hangers and supports 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:

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

2 Store and protect hangers and supports from nicks, scratches, and
blemishes.

3 Replace defective or damaged materials with new.

Products

SUPPORT CHANNELS

U shape, size 41 x 41mm, 2.5mm thick, suspended, surface mounted.



T58 & 0276 Roofs, Section 26 05 29

T58 Siding, Replacement HANGERS AND SUPPORTS
PWGSC Project Number: R.081980.001 FOR ELECTRICAL SYSTEMS
Page 2 of 3
Part 3 Execution
3.1 EXAMINATION
A Verification of Conditions: verify that conditions of substrate previously installed

under other Sections or Contracts are acceptable for hangers and supports
installation in accordance with manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative .

2 Inform Departmental Representative of unacceptable conditions
immediately upon discovery.

3 Proceed with installation only after unacceptable conditions have been

remedied and after receipt of written approval to proceed from
Departmental Representative.
3.2 INSTALLATION

A Secure equipment to solid masonry, structural beam, tile and plaster surfaces
with nylon shields lead anchors.

Secure equipment to poured concrete with expandable inserts.
Secure equipment to masonry walls or suspended ceilings with toggle bolts.

Support equipment, conduit or cables using clips, spring loaded bolts, cable
clamps designed as accessories to basic channel members.

No equipment shall be installed on the new insulated panel.

Fasten exposed conduit or cables to building construction or support system
using straps.

A One-hole steel straps to secure surface conduits and cables 50 mm and
smaller.

2 Two-hole steel straps for conduits and cables larger than 50 mm.

3 Beam clamps to secure conduit to exposed steel work.

v Suspended support systems.

A Support individual cable or conduit runs with 6 mm diameter threaded
rods and spring clips.
2 Support 2 or more cables or conduits on channels supported by 6 mm

diameter threaded rod hangers where direct fastening to building
construction is impractical.

For surface mounting of two or more conduits use channels at 1.5m o.c. spacing.

.9 Provide metal brackets, frames, hangers, clamps and related types of support
structures where indicated or as required to support conduit and cable runs.

.10 Ensure adequate support for raceways and cables dropped vertically to
equipment where there is no wall support.
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3.3

1

A2

A3

Do not use wire lashing or perforated strap to support or secure raceways or

cables.

Do not use supports or equipment installed for other trades for conduit or cable
support except with permission of other trade and approval of Departmental

Representative.

Install fastenings and supports as required for each type of equipment cables
and conduits, and in accordance with manufacturer's installation

recommendations.

CLEANING

Progress Cleaning:

A Leave Work area clean at end of each day.

Final Cleaning: upon completion remove surplus materials, rubbish, tools and

equipment.

END OF SECTION
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Part 1 General

1.1 REFERENCES

Part 2

21

21

2.2

Part 3

3.1

Canadian Standards Association (CSA International)
A CSA C22.1-15, Canadian Electrical Code, Part 1, 26th Edition.

Products

GALVANIZED STEEL OUTLET BOXES
One-piece electro-galvanized construction.

Single gang boxes, minimum size 76 x 50 x 38 mm or as indicated.

RECEPTACLES

Single receptacles CSA type 5-15 R, 125V, 15 A, U ground with following
features:

A Brown urea moulded housing.
2 Suitable for No. 10 AWG for back and side wiring.
3 Four back wired entrances, 2 side wiring screws.

Receptacles of one manufacturer throughout project.

COVER PLATES
Cover plates for wiring devices to: CSA C22.2 No.42.1.

Weatherproof spring-loaded cast aluminum cover plates complete with gaskets
for single receptacles.

Execution

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

Cover plates:

A Install suitable common cover plates where wiring devices are grouped.
2 Do not use cover plates meant for flush outlet boxes on surface-mounted
boxes.

END OF SECTION
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Part 1 General

1.1 REFERENCES

1.2

Part 2

21

2.2

23

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 CAN/CSA C22.2 No. 227.3-05, Nonmetallic Mechanical Protection Tubing
(NMPT), A National Standard of Canada (February 2006).

.3 CSA C22.2 No. 45-07 (R2012), Electrical Rigid Metal Conduit - Steel (Tri-
National standard, with UL 6 and NMX-J-534-ANCE-2007).

4 CSA C22.2 No. 83-M1985 (R2013), Electrical Metallic Tubing.
5 CSA C22.2 No. 211.2-06 (R2016), Rigid PVC (Unplasticized) Conduit.

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

Product data: submit manufacturer's printed product literature, specifications and
datasheets.

A Submit cable manufacturing data.
Quality assurance submittals:

A Instructions: submit manufacturer’s installation instructions.

Products

CONDUITS

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

Electrical metallic tubing (EMT): to CSA C22.2 No. 83, with couplings.
Rigid pvc conduit: to CSA C22.2 No. 211.2.

CONDUIT FASTENINGS
Two holes steel straps to secure surface conduits.

Beam clamps to secure conduits to exposed steel work.

CONDUIT FITTINGS

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.
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3
2.4

A
Part 3
3.1

A
3.2

.6
3.3

A

2

3

4

5
3.4

2

Watertight connectors and couplings for EMT.

A Set-screws are not acceptable.

FISH CORD
Polypropylene.

Execution

MANUFACTURER'S INSTRUCTIONS

Compliance: comply with manufacturer's written recommendations or
specifications, including product technical bulletins, handling, storage and
installation instructions, and datasheets.

INSTALLATION

Surface mount conduits.

Use rigid pvc conduit outside.

Bend conduit cold:

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

Install fish cord in empty conduits.
Remove and replace blocked conduit sections.
A Do not use liquids to clean out conduits.

Dry conduits out before installing wire.

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.

Do not pass conduits through structural members except as indicated.

Do not locate conduits less than 75 mm parallel to steam or hot water lines with

minimum of 25 mm at crossovers.

CONDUITS UNDERGROUND
Slope conduits to provide drainage.

Waterproof joints (pvc excepted) with heavy coat of bituminous paint.

Section 26 05 34

CONDUITS, CONDUIT FASTENINGS AND
CONDUIT FITTINGS

Page 2 of 3
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3.5 CLEANING
A Proceed in accordance with Section 26 05 00 — Common Work Results for
Electrical.

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS

1.2

1.3

1.4

Part 2

21

Section 26 05 00 — Common Work Results for Electrical.

REFERENCES

CSA International

A CAN/CSA-B72-M87 (R2013), Installation Code for Lightning Protection
Systems.

ACTION AND INFORMATIONAL SUBMITTALS

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

Shop Drawings:

A Submit drawings stamped and signed by professional engineer registered
or licensed in Ontario.
2 Indicate materials and methods of attachment of conductors to air

terminals and electrodes.

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:

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

2 Store and protect lightning protection from nicks, scratches, and
blemishes.

3 Replace defective or damaged materials with new.

Packaging Waste Management: in accordance with section 01 00 10 — General
Instructions.

Products

MATERIALS

Air terminals made of solid copper rods of 13 mm x 305 mm and tubular rods of
16 mm x 305 mm, retained by copper and bronze materials adapting to the
surfaces of roofs and parapets at the top of the building.

Conductor:

A stranded copper conductor, 270 g/m minimum diameter of tread 1mm;
2 copper ribbon 25 mm x 1.3 mm.
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2.2

2.3

Part 3

3.1

1

A2

A3

Fastenings and attachment straps: copper.
Bolt fittings.

Ground rods and ground plates : surface 0.40 m? copper plated steel or copper
alloy.

Use copper conductors, terminals, connectors and fastenings for buildings
sheathed in other than aluminum.

If the copper is incompatible with the materials with which it comes into contact,
use aluminum equivalent devices.

The materials used in lightning protection must be chosen to avoid galvanic
effect.

Bimetallic connectors in aluminum and bronze where required.

Connections: copper permanent mechanical connectors or inspectable wrought
copper compression connectors to IEEE 837.

Unless otherwise indicated, the materials used will be new, to quality and a
minimum conductivity of 98%.

Materials specially designed for protection against lightning, that are compliant
and exceed the minimum standards CAN/CSA-B72.

All mechanical fastening flanges and mounting will be in bronze and copper with
a minimum capacity of 250 Newtons.
DESCRIPTION

System to consist of metallic air terminals, lightning conductors connecting air
terminals to ground and interconnected ground electrodes, and/or ground cables.

The requirements of a Category 2 system described in the Standard
CAN/CSA-B72 must be applied.
REGULATORY REQUIREMENTS

The entire system must be submitted for approval to the lightning protection
authority. Submit, as prescribed, all documents required in the permit application

Execution

EXAMINATION

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

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions
immediately upon discovery.

3 Proceed with installation only after unacceptable conditions have been

remedied.
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3.2

3.3

3.4

3.5

Test all down conductor and ground rods resistivity before connecting new
lightning protection system to it.

A Provide written test results to Departmental Representative.

2 For existing grounding points: inform Departmental Representative if the
existing ground connection has a resistance to ground over 50 Ohms
before proceeding with lightning protection connection.

INSTALLATION
Install lightning protection to CAN/CSA-B72.

Bond discharge conductors to service mast or other non-current-carrying
electrical parts.

Submit certificate of installation to Departmental Representative.

INSPECTION

Obtain inspection certificate from Departmental Representative for discharge
conductor passing through any fire supporting membrane.

CLEANING

Progress Cleaning: clean in accordance with Section 26 05 00 - Common Work
Results for Electrical

Waste Management: in accordance with Section 26 05 00 — Common Work
results for Electrical.

PROTECTION
Protect installed products and components from damage during construction.

Repair damage to adjacent materials caused by lightning protection installation.

END OF SECTION
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