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General
REFERENCES
Canadian Standards Association (CSA International)

A1 CSA C22.1-12, Canadian Electrical Code, Part 1 (22nd Edition), Safety Standard for
Electrical Installations.

2 CSA C22.3 No. 7-06 Underground Systems
3 CAN3-C235-83(R2000), Preferred Voltage Levels for AC Systems, 0 to 50,000 V.

Electrical and Electronic Manufacturer's Association of Canada (EEMAC)

1 EEMAC 2Y-1-1958, Light Gray Colour for Indoor Switch Gear.

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.

CONTRACTOR REQUIREMENTS

Comply with all Department of Labour, Workplace and Health requirements at all times.
All Contractors shall have a valid Contractors license to operate in Province of Manitoba.
All Electrical Contractor employees on site shall have valid Trade Licenses.

Electrical Contractor shall maintain the appropriate ratio of Journeymen Electricians &
Apprentices required by Provincial Codes.

Obtain all necessary permits & pay all fees and arrange for inspection with Departmental
Representative.

Obtain a certificate of final inspection and approval from inspection department having
jurisdiction on completion of work.

DEFINITIONS

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

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.

1 Equipment to operate in extreme operating conditions established in above standard
without damage to equipment.
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Language operating requirements: provide identification nameplates and labels for control
items in English.

SUBMITTALS

Submittals: in accordance with Section 01 00 00 — General Requirements.

Shop drawings:

1 Submit wiring diagrams and installation details of equipment indicating proposed

location, layout and arrangement, control panels, accessories, piping, ductwork, and
other items that must be shown to ensure co-ordinated installation.

2 Identify on wiring diagrams circuit terminals and indicate internal wiring for each
item of equipment and interconnection between each item of equipment.

3 Indicate of drawings clearances for operation, maintenance, and replacement of
operating equipment devices.

4 Submit product data to Departmental Representative. Quantities as required.

5 If changes are required, notify Departmental Representative of these changes before

they are made.
Quality Control:

1 Provide CSA certified equipment and material. Where CSA certified equipment and
material is not available, submit such equipment and material to authority having
jurisdiction for special approval before delivery to site.

2 Submit test results of installed electrical systems and instrumentation.

3 Permits and fees: in accordance with General Requirements of contract.

4 Submit, upon completion of Work, load balance report as described in PART 3 -
LOAD BALANCE.

5 Provide O&M manuals in accordance with Section 01 00 00 — General
Requirements.

.6 Provide as built drawings indicating all conduit routes, location of conduits with size,
location and size of junction and pull boxes, wiring size and quantity within each
conduit.

CONTRACT DRAWINGS AND SPECIFICATIONS

Drawings and specifications are complementary each to the other, what is called for by one
shall be binding as if called for by both. Many items, such as motors, disconnects, cable sizes,
splitters, CDP, panelboards, etc. are shown only on single line drawings and are not shown on
plan and elevation views. Provide and install all items shown in any or all of the drawings.

Should any discrepancy appear between the drawings and specifications, which leave the
Contractor in doubt as to the true intent and meaning of the plans, and specifications, the
Contractor shall obtain a ruling from the Departmental Representative in writing before
submitting a tender. If this is not done it will be assumed that the most expensive alternative
has been included in the tender price. For any ruling to become binding, the Departmental
Representative must issue the new direction in a published addendum.




Project No. COMMON WORK RESULTS - ELECTRICAL Section 26 05 00
R.058521.001 Page 3 of 7

3 Examine all contract documents, including all drawings, specifications and work of other
trades to ensure that work is co-ordinated and satisfactorily carried out without changes to the
building or contract value.

4 Follow the recommended installation details and procedures for equipment as found in
Supplier technical data, supplemented by contract document details.

5 The drawings are intended to convey the scope of work and indicate general arrangement and
approximate location of apparatus and fixtures, and indicate the general location and route to
be followed by cables and conduit. Where required installations are not shown on plans or
are only shown diagrammatically, install in such a way as to conserve headroom and interfere
as little as possible with free use of space through which they pass, while allowing adequate
space for service, maintenance, repair, or replacement for all equipment.

.6 Drawings and specifications to be considered as an integral part of contract documents and
neither drawings nor specifications are to be used alone. Misinterpretation of requirements of
plans or specifications shall not relieve Contractor of responsibility of properly completing
work to approval of Departmental Representative.

g Obtain information involving accurate dimensions from dimensions shown by site
measurement. Visit and inspect the site of the work to verify location and elevation of
existing services which may affect the Tender and work of this Division (water, electrical,
sanitary, ductwork etc.) before submission of tender and proceeding with work. Make all
necessary changes or additions to runs to accommaodate structural conditions (pipes or ducts
around beams, columns etc.) without additional expense to Departmental Representative.
Locations of pipes, ducts and other equipment to be altered without charge to Departmental
Representative provided change is made before installation and does not necessitate additional
materials and that all such changes are acceptable to the Departmental Representative and are
suitably recorded on Record Set of Drawings.

1.7 QUALITY ASSURANCE

A Qualifications: electrical Work to be carried out by qualified, licensed electricians with
apprentices in accordance with authorities having jurisdiction as per the conditions of
Provincial Acts respecting manpower vocational training and qualification.

| Employees registered in provincial apprentices program: permitted, under direct
supervision of qualified licensed electrician, to perform specific tasks.
2 Permitted activities: determined based on training level attained and demonstration of

ability to perform specific duties.

2 Health and Safety Requirements: do construction occupational health and safety in
accordance with the province of Manitoba’s Health and Safety Requirements and review all
WPS&H procedures and policies. Implement most restrictive requirements.

1.8 DELIVERY, STORAGE AND HANDLING

A Construction/Demolition Waste Management and Disposal: in accordance with 01 00 00 —
General Requirements.
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SYSTEM STARTUP

Instruct Operating Personnel in operation, care and maintenance of systems, system
equipment and components.

Verify installation, check, adjust, balance and calibrate all components and instruct
Departmental Representative 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.

OPERATING INSTRUCTIONS

Provide for each system and principal item of equipment as specified in technical sections for
use by operation and maintenance personnel.

Operating instructions to include following:

1 Wiring diagrams, control diagrams, and control sequence for each principal system
and item of equipment.

Start up, proper adjustment, operating, lubrication, and shutdown procedures.
Safety precautions.
Procedures to be followed in event of equipment failure.

Other items of instruction as recommended by manufacturer of each system or item
of equipment.

U w i

Provide operating instructions within Operation & Maintenance manuals.

Products

MATERIALS AND EQUIPMENT

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 - SUBMITTALS.

WARNING SIGNS

Warning Signs: in accordance with requirements of authority having jurisdiction and
Departmental Representative.

Decal signs, minimum size 175 x 250 mm.
WIRING TERMINATIONS

Ensure lugs, terminals, screws used for termination of wiring are suitable for either copper or
aluminium conductors.
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2.4 EQUIPMENT IDENTIFICATION

| Identify electrical equipment and all end devices with nameplates and labels to Departmental
Representative standards as follows:

1 Nameplates: lamicoid 3 mm matt white finish face with black core for normal power
equipment and circuits, and matt red finish with white core for essential power
equipment and circuits, lettering accurately aligned and engraved into core
mechanically attached with self tapping screws.

2 Sizes as follows:
NAMEPLATE SIZES
Size 1l 10 x 50 mm 1 line 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 1line 12 mm high letters
Size 7 25 x 100 mm 2 lines 6 mm high letters
2 Labels: embossed plastic labels with 6mm high letters unless specified otherwise.
3 Wording on nameplates and labels to be approved by Departmental Representative prior to
manufacture.
A4 Allow for minimum of twenty-five (25) letters per nameplate and label.
5 Nameplates for terminal cabinets and junction boxes to indicate system and/or voltage

characteristics.

.6 Disconnects, starters and contactors: indicate equipment being controlled and voltage.
T Terminal cabinets and pull boxes: indicate system and voltage.
.8 Transformers: indicate capacity, primary and secondary voltages.
9 Equipment and receptacles: indicate power supply circuit number(s) and panelboard.
25 WIRING IDENTIFICATION
1 Identify wiring with permanent indelible identifying markings, numbered, 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.
4 Use colour coded wires in communication cables, matched throughout system.
2.6 CONDUIT AND CABLE IDENTIFICATION

A Colour code conduits, boxes and metallic sheathed cables.
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Code with plastic tape or paint at points where conduit or cable enters wall, ceiling, or floor,
and at 5 m intervals.

Colours: 25 mm wide prime colour and 15 mm wide auxiliary colour.

Voltage or Service Prime Auxiliary
up to 250 Vv Yellow

up to 600 V Yellow Green

up to 5 kV Yellow Blue

up to 15 kv Yellow Red
Telephone Green

Other Communication Systems Green Blue

Fire Alarm Red

Emergency Voice Red Blue
Other Security Systems Red Yellow

PANELBOARD DIRECTORIES

All new and updated panel directories shall be typewritten and placed on inside of panelboard
door. Hand written updates to panel directories are not acceptable.

FINISHES

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

| Paint outdoor electrical equipment “"equipment green” finish.
2 Paint indoor switchgear and distribution enclosures light grey to EEMAC 2Y-1.

Execution
INSTALLATION

Do complete installation in accordance with CSA C22.1.
NAMEPLATES AND LABELS

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

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 with Department
Representative before proceeding with installation.
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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

Load Balance:

A1 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 Provide upon completion of work, load balance report as directed in PART 1 -
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.

Conduct following tests:

1 Measure voltages at new equipment during operation and verify voltages are within
3% of supply voltage at distribution panel.

2 Measure current consumption of new equipment during operation and verify current
consumption is as indicated within equipment literature.

3 Verify newly installed circuit breakers operate manually as required.

Carry out tests in presence of Departmental Representative.

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

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.

END OF SECTION
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Page 1 of 1

General

SECTION INCLUDES

Material and installation for wire and box connectors.

REFERENCES

Canadian Standards Association (CSA International)

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

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

Electrical and Electronic Manufacturers' Association of Canada (EEMAC)

1 EEMAC 1Y-2, 1961 Bushing Stud Connectors and Aluminum Adapters (1200
Ampere Maximum Rating).

National Electrical Manufacturers Association (NEMA)

Products

MATERIALS

Pressure type wire connectors to: CSA C22.2 No.65, with current carrying parts of copper or
copper alloy sized to fit copper or aluminum conductors as required.

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

Clamps or connectors for armoured cable, aluminum sheathed cable, flexible conduit,
non-metallic sheathed cable as required to: CAN/CSA-C22.2 No.18.Execution

INSTALLATION

Remove insulation carefully from ends of conductors and:

| Apply coat of zinc joint compound on aluminum conductors prior to installation of
connectors.
2 Install mechanical pressure type connectors and tighten screws with appropriate

compression tool recommended by manufacturer. Installation shall meet secure
testing in accordance with CSA C22.2No.65.

3 Install fixture type connectors and tighten. Replace insulating cap.
4 Install bushing stud connectors in accordance with NEMA.

END OF SECTION
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General

SHOP DRAWINGS AND PRODUCT DATA

Submit shop drawings and product data for cabinets in accordance with Section 01 00 00 -
General Requirements.

WASTE MANAGEMENT AND DISPOSAL

Collect and separate plastic, paper packaging and corrugated cardboard in accordance with
Waste Management Plan.

Fold up metal banding, flatten and place in designated area for recycling.

Products

JUNCTION AND PULL BOXES
Sprinkler proof, welded steel construction with screw-on flat covers for surface mounting.

Covers with 25 mm minimum extension all around, for flush-mounted pull and junction
boxes.

CABINETS

Type E: sprinkler proof, sheet steel, hinged door and return flange overlapping sides, handle,
lock and catch, for surface mounting.

Type T: sprinkler proof, sheet steel cabinet, with hinged door, latch, lock, 2 keys, containing
sheet steel backboard for surface or flush mounting as required.

All cabinets shall be sprinkler proof

Execution

JUNCTION, PULL BOXES AND CABINETS INSTALLATION

Install pull boxes in inconspicuous but accessible locations.
Mount cabinets with top not higher than 2 m above finished floor.
Install terminal block as required in Type T cabinets.

Only main junction and pull boxes are indicated. Install pull boxes so as not to exceed 30m of
conduit run between pull boxes.
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IDENTIFICATION
Provide equipment identification in accordance with Section 26 05 00 - Common Work
Results - Electrical.

Install size 2 identification labels indicating system name, voltage and phase.

END OF SECTION
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Part 1 General
1.1 REFERENCES

1 Canadian Standards Association (CSA)

1 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. 56-1977 (R1999), Flexible Metal Conduit and Liquid-Tight Flexible
Metal Conduit.

4 CSA C22.2 No. 83-M1985 (R1999), Electrical Metallic Tubing.
5 CSA C22.2 No. 211.2-M1984 (R1999), Rigid PVC (Un-plasticized) Conduit.
.6 CAN/CSA C22.2 No. 227.3-M91 (R1999), Flexible Non-metallic Tubing.

1.2 WASTE MANAGEMENT AND DISPOSAL
1 Place materials defined as hazardous or toxic waste in designated containers.
2 Ensure emptied containers are sealed and stored safely for disposal away from children.
3 Collect and separate plastic, paper packaging and corrugated cardboard in accordance with

Waste Management Plan.

Part 2 Products

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

2 Electrical metallic tubing (EMT): to CSA C22.2 No. 83, with couplings.
3 Rigid PVC conduit: to CSA C22.2 No. 211.2.
4 Flexible metal conduit: to CSA C22.2 No. 56, liquid-tight flexible metal.

2.2 CONDUIT FASTENINGS
A Two hole steel straps for conduits larger than 50 mm. One hole steel straps to secure surface
conduits 50 mm and smaller where mounted above 2700mm. Two hole steel straps for
conduits smaller than 50 mm in all other areas..
2 Beam clamps to secure conduits to exposed steel work.

3 Channel type supports for two or more conduits at 2 m oc.

4 Threaded rods, 6 mm dia., to support suspended channels.
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CONDUIT FITTINGS

Fittings: manufactured for use with conduit specified. Coating: same as conduit.
Factory "ells" where 90E bends are required for 25 mm and larger conduits.
Watertight connectors and couplings for EMT. Set-screws are not acceptable.

EXPANSION FITTINGS FOR RIGID CONDUIT

Weatherproof expansion fittings with internal bonding assembly suitable for 200 mm linear
expansion.

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

Weatherproof expansion fittings for linear expansion at entry to panel.

FISH CORD
Polypropylene.

Execution

INSTALLATION

Install conduits to conserve headroom in exposed locations and cause minimum interference
in spaces through which they pass.

Conceal conduits except in mechanical and electrical service rooms.

Use RGS conduit in Industrial arts area where conduit is exposed.

A Use RGS conduit for exterior installations.

Use electrical metallic tubing (EMT) except in cast concrete above 2.4 m not subject to
mechanical injury.

A EMT conduit to be used for interior applications.

Use liquid tight flexible metal conduit for connection to motors or vibrating equipment.
Minimum conduit size for power circuits: 21 mm.

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

Mechanically bend steel conduit over 21 mm dia.

Field threads on rigid conduit must be of sufficient length to draw conduits up tight.
Install fish cord in empty conduits.

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

Dry conduits out before installing wire.
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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 surface channels.

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.

Surface conduits shall not be used where exposed.
CONCEALED CONDUITS

Run parallel or perpendicular to building lines.
Do not install horizontal runs in masonry walls.

Do not install conduits in terrazzo or concrete toppings.

END OF SECTION
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General

SECTION INCLUDES

Materials and installation for standard and custom breaker type panelboards.
RELATED SECTIONS

Section 01 00 00 - General Requirements.

Section 26 05 00 - Common Work Results - Electrical.

Section 26 28 21 - Moulded Case Circuit Breakers.

REFERENCES

Canadian Standards Association (CSA International)

1 CSA C22.2 N0.29-M1989 (R2000), Panelboards and enclosed Panelboards

SHOP DRAWINGS

Submit shop drawings in accordance with Section 01 00 00 - General Requirements.

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

Products

PANELBOARDS
Panelboards: to CSA C22.2 No.29 and product of one manufacturer.

1 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.

250V panelboards: bus and breakers rated for 18 kA (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 a like.
Copper bus with neutral of same ampere rating as mains and 200% neutral where indicated.
Mains: suitable for bolt-on breakers.

Trim with concealed front bolts and hinges.
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Trim and door finish: baked grey enamel.
Doors to be hinged with captive bolts and lockable.
Enclosures shall be sprinkler proof.
BREAKERS
Breakers: to Section 26 28 21 - Moulded Case Circuit Breakers.

Breakers with thermal and magnetic tripping in panelboards except as indicated otherwise.

Main breaker: separately mounted on top or bottom of panel to suit cable entry and service
entrance rated. When mounted vertically, down position should open breaker.

EQUIPMENT IDENTIFICATION

Provide equipment identification in accordance with Section 26 05 00 - Common Work
Results - Electrical.

Nameplate for each panelboard size 4 engraved as indicated.
Nameplate for each circuit in distribution panelboards size 2 engraved as indicated.

Complete circuit directory with typewritten legend showing location and load of each circuit.

Execution

INSTALLATION

Locate panelboards as indicated and mount securely, plumb, true and square, to adjoining
surfaces.

Install surface mounted panelboards on plywood backboards. Where practical, group
panelboards on common backboard.

Mount panelboards to height as required by CEC or as indicated.
Connect loads to circuits.

Connect neutral conductors to common neutral bus with respective neutral identified where
required.

END OF SECTION
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General

SECTION INCLUDES

Materials for moulded-case circuit breakers, and ground-fault circuit-interrupters.

RELATED SECTIONS

Section 01 00 00 - General Requirements.

REFERENCES

Canadian Standards Association (CSA International).

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

SUBMITTALS

Submit product data in accordance with Section 01 00 00 - General Requirements.

Include time-current characteristic curves for breakers with ampacity of 100A and over or
with interrupting capacity of 25 kA symmetrical (rms) and over at system voltage.

Products

BREAKERS GENERAL
Moulded-case circuit breakers, and Ground-fault circuit-interrupters to CSA C22.2 No. 5

Bolt-on moulded case circuit breaker: quick- make, quick-break type, for manual and
automatic operation.

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

Magnetic instantaneous trip elements in circuit breakers to operate only when value of current
reaches setting.

1 Trip settings on breakers with adjustable trips to range from 3-8 times current rating.

Circuit breakers with interchangeable trips as indicated.

Circuit breakers to have minimum 35kA symmetrical rms interrupting capacity rating to suit
existing panelboard or as indicated on drawings.

THERMAL MAGNETIC BREAKERS

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.

GFCl circuit breakers to be single pole, 20 amp, Class A, suitable for No.. 10 AWV wiring.
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2.3 ENCLOSURE
1 Sprinkler-proof.

Part 3 Execution
31 INSTALLATION
1 Install circuit breakers as indicated on drawings.

END OF SECTION
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General
SECTION INCLUDES
Materials and installation for fused and non-fused disconnect switches.
RELATED SECTIONS
Section 01 00 00 - General Requirements.
Section 26 05 00 - Common Work Results - Electrical.

REFERENCES

Canadian Standards Association (CSA International).

A1 CAN/CSA C22.2 No.4-M89 (R2000), Enclosed Switches.
2 CSA C22.2 N0.39-M89 (R2003), Fuse holder Assemblies.

SUBMITTALS
Submit product data in accordance with Section 01 00 00 - General Requirements.

Products

DISCONNECT SWITCHES

Non-fusible, horsepower rated disconnect switch in CSA Enclosure, to CAN/CSA C22.2
No.4 sized as per drawings.

Provision for padlocking in off switch position by three locks.

Mechanically interlocked door to prevent opening when handle in ON position.
Sprinkler-proof indoors, weatherproof outdoors.

Quick-make, quick-break action.

ON-OFF switch position indication on switch enclosure cover.

Where required (For VFDs) provide an auxiliary contact to break prior to main contacts and
interlock with the VFD emergency stop.

EQUIPMENT IDENTIFICATION

Provide equipment identification in accordance with Section 26 05 00 - Common Work
Results - Electrical.

Indicate name of load controlled on size 4 nameplate.
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Execution

INSTALLATION

Install disconnect switches.

END OF SECTION

Section 26 28 23
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	.1 Electrical and electronic terms: unless otherwise specified or indicated, terms used in these specifications, and on drawings, are those defined by IEEE SP1122.

	1.4 DESIGN REQUIREMENTS
	.1 Operating voltages: to CAN3C235.
	.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.

	1.5 SUBMITTALS
	.1 Submittals: in accordance with Section 01 00 00 – General Requirements.
	.2 Shop drawings:
	.1 Submit wiring diagrams and installation details of equipment indicating proposed location, layout and arrangement, control panels, accessories, piping, ductwork, and other items that must be shown to ensure co-ordinated installation.
	.2 Identify on wiring diagrams circuit terminals and indicate internal wiring for each item of equipment and interconnection between each item of equipment.
	.3 Indicate of drawings clearances for operation, maintenance, and replacement of operating equipment devices.
	.4 Submit product data to Departmental Representative.  Quantities as required.
	.5 If changes are required, notify Departmental Representative of these changes before they are made.

	.3 Quality Control: 
	.1 Provide CSA certified equipment and material. Where CSA certified equipment and material is not available, submit such equipment and material to authority having jurisdiction for special approval before delivery to site.
	.2 Submit test results of installed electrical systems and instrumentation.
	.3 Permits and fees: in accordance with General Requirements of contract.
	.4 Submit, upon completion of Work, load balance report as described in PART 3 - LOAD BALANCE.
	.5 Provide O&M manuals in accordance with Section 01 00 00 – General Requirements.
	.6 Provide as built drawings indicating all conduit routes, location of conduits with size, location and size of junction and pull boxes, wiring size and quantity within each conduit.


	1.6 CONTRACT DRAWINGS AND SPECIFICATIONS
	.1 Drawings and specifications are complementary each to the other, what is called for by one shall be binding as if called for by both. Many items, such as motors, disconnects, cable sizes, splitters, CDP, panelboards, etc. are shown only on single line drawings and are not shown on plan and elevation views. Provide and install all items shown in any or all of the drawings.
	.2 Should any discrepancy appear between the drawings and specifications, which leave the Contractor in doubt as to the true intent and meaning of the plans, and specifications, the Contractor shall obtain a ruling from the Departmental Representative in writing before submitting a tender. If this is not done it will be assumed that the most expensive alternative has been included in the tender price. For any ruling to become binding, the Departmental Representative must issue the new direction in a published addendum.
	.3 Examine all contract documents, including all drawings, specifications and work of other trades to ensure that work is co-ordinated and satisfactorily carried out without changes to the building or contract value.
	.4 Follow the recommended installation details and procedures for equipment as found in Supplier technical data, supplemented by contract document details.
	.5 The drawings are intended to convey the scope of work and indicate general arrangement and approximate location of apparatus and fixtures, and indicate the general location and route to be followed by cables and conduit.  Where required installations are not shown on plans or are only shown diagrammatically, install in such a way as to conserve headroom and interfere as little as possible with free use of space through which they pass, while allowing adequate space for service, maintenance, repair, or replacement for all equipment.
	.6 Drawings and specifications to be considered as an integral part of contract documents and neither drawings nor specifications are to be used alone.  Misinterpretation of requirements of plans or specifications shall not relieve Contractor of responsibility of properly completing work to approval of Departmental Representative.
	.7 Obtain information involving accurate dimensions from dimensions shown by site measurement.  Visit and inspect the site of the work to verify location and elevation of existing services which may affect the Tender and work of this Division (water, electrical, sanitary, ductwork etc.) before submission of tender and proceeding with work. Make all necessary changes or additions to runs to accommodate structural conditions (pipes or ducts around beams, columns etc.) without additional expense to Departmental Representative.  Locations of pipes, ducts and other equipment to be altered without charge to Departmental Representative provided change is made before installation and does not necessitate additional materials and that all such changes are acceptable to the Departmental Representative and are suitably recorded on Record Set of Drawings.

	1.7 QUALITY ASSURANCE
	.1 Qualifications: electrical Work to be carried out by qualified, licensed electricians with apprentices in accordance with authorities having jurisdiction as per the conditions of Provincial Acts respecting manpower vocational training and qualification.
	.1 Employees registered in provincial apprentices program: permitted, under direct supervision of qualified licensed electrician, to perform specific tasks.
	.2 Permitted activities: determined based on training level attained and demonstration of ability to perform specific duties.

	.2 Health and Safety Requirements: do construction occupational health and safety in accordance with the province of Manitoba’s Health and Safety Requirements and review all WPS&H procedures and policies.  Implement most restrictive requirements.

	1.8 DELIVERY, STORAGE AND HANDLING
	.1 Construction/Demolition Waste Management and Disposal: in accordance with 01 00 00 – General Requirements.

	1.9 SYSTEM STARTUP
	.1 Instruct Operating Personnel in operation, care and maintenance of systems, system equipment and components.
	.2 Verify installation, check, adjust, balance and calibrate all components and instruct Departmental Representative 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 with aspects of its care and operation.

	1.10 OPERATING INSTRUCTIONS
	.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 Provide operating instructions within Operation & Maintenance manuals.


	Part 2 Products
	2.1 MATERIALS AND EQUIPMENT
	.1 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 - SUBMITTALS.

	2.2 WARNING SIGNS
	.1 Warning Signs: in accordance with requirements of authority having jurisdiction and Departmental Representative.
	.2 Decal signs, minimum size 175 x 250 mm.

	2.3 WIRING TERMINATIONS
	.1 Ensure lugs, terminals, screws used for termination of wiring are suitable for either copper or aluminium conductors.

	2.4 EQUIPMENT IDENTIFICATION
	.1 Identify electrical equipment and all end devices with nameplates and labels to Departmental Representative standards as follows:
	.1 Nameplates: lamicoid 3 mm matt white finish face with black core for normal power equipment and circuits, and matt red finish with white core for essential power equipment and circuits, lettering accurately aligned and engraved into core mechanically attached with self tapping screws.
	.2 Sizes as follows:

	.2 Labels: embossed plastic labels with 6mm high letters unless specified otherwise.
	.3 Wording on nameplates and labels to be approved by Departmental Representative prior to manufacture.
	.4 Allow for minimum of twenty-five (25) letters per nameplate and label.
	.5 Nameplates for terminal cabinets and junction boxes to indicate system and/or voltage characteristics.
	.6 Disconnects, starters and contactors: indicate equipment being controlled and voltage.
	.7 Terminal cabinets and pull boxes: indicate system and voltage.
	.8 Transformers: indicate capacity, primary and secondary voltages.
	.9 Equipment and receptacles: indicate power supply circuit number(s) and panelboard.

	2.5 WIRING IDENTIFICATION
	.1 Identify wiring with permanent indelible identifying markings, numbered, 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.
	.4 Use colour coded wires in communication cables, matched throughout system.

	2.6 CONDUIT AND CABLE IDENTIFICATION
	.1 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 5 m intervals.
	.3 Colours: 25 mm wide prime colour and 15 mm wide auxiliary colour.

	2.7 PANELBOARD DIRECTORIES
	.1 All new and updated panel directories shall be typewritten and placed on inside of panelboard door. Hand written updates to panel directories are not acceptable.

	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 outdoor electrical equipment "equipment green" finish.
	.2 Paint indoor switchgear and distribution enclosures light grey to EEMAC 2Y-1.



	Part 3 Execution
	3.1 INSTALLATION
	.1 Do complete installation in accordance with CSA C22.1.

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

	3.3 MOUNTING HEIGHTS
	.1 Mounting height of equipment is from finished floor to centreline of equipment unless specified or indicated otherwise.
	.2 If mounting height of equipment is not specified or indicated, verify with Department Representative before proceeding with installation.

	3.4 CO-ORDINATION OF PROTECTIVE DEVICES
	.1 Ensure circuit protective devices such as overcurrent trips, relays and fuses are installed to required values and settings.

	3.5 FIELD QUALITY CONTROL
	.1 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 Provide upon completion of work, load balance report as directed in PART 1 - 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.

	.2 Conduct following tests:
	.1 Measure voltages at new equipment during operation and verify voltages are within 3% of supply voltage at distribution panel.
	.2 Measure current consumption of new equipment during operation and verify current consumption is as indicated within equipment literature.
	.3 Verify newly installed circuit breakers operate manually as required.

	.3 Carry out tests in presence of Departmental Representative.
	.4 Provide instruments, meters, equipment and personnel required to conduct tests during and at conclusion of project.

	3.6 CLEANING
	.1 Clean and touch up surfaces of shop-painted equipment scratched or marred during shipment or installation, to match original paint.
	.2 Clean and prime exposed non-galvanized hangers, racks and fastenings to prevent rusting.


	10 - 260520 - Wire Box Connectors.pdf
	General
	1.1 SECTION INCLUDES
	.1 Material and installation for wire and box connectors.

	1.2 REFERENCES
	Canadian Standards Association (CSA International)
	.1 CAN/CSAC22.2 No.1898, Outlet Boxes, Conduit Boxes, Fittings and Associated Hardware.
	.2 CSA C22.2No.6593 (R1999), Wire Connectors.

	Electrical and Electronic Manufacturers' Association of Canada (EEMAC)
	.1 EEMAC 1Y2, 1961 Bushing Stud Connectors and Aluminum Adapters (1200 Ampere Maximum Rating).

	.3 National Electrical Manufacturers Association (NEMA)


	Part 2 Products
	2.1 MATERIALS
	.1 Pressure type wire connectors to: CSA C22.2 No.65, with current carrying parts of copper or copper alloy sized to fit copper or aluminum conductors as required.
	.2 Fixture type splicing connectors to: CSA C22.2 No.65, with current carrying parts of copper or copper alloy sized to fit copper conductors 10 AWG or less.
	.3 Clamps or connectors for armoured cable, aluminum sheathed cable, flexible conduit, nonmetallic sheathed cable as required to: CAN/CSAC22.2 No.18.Execution

	2.2 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 with appropriate compression tool recommended by manufacturer. Installation shall meet secure testing in accordance with CSA C22.2No.65.
	.3 Install fixture type connectors and tighten. Replace insulating cap.
	.4 Install bushing stud connectors in accordance with NEMA.
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	General
	1.1 SHOP DRAWINGS AND PRODUCT DATA
	.1 Submit shop drawings and product data for cabinets in accordance with Section 01 00 00 - General Requirements.

	1.2 WASTE MANAGEMENT AND DISPOSAL
	.1 Collect and separate plastic, paper packaging and corrugated cardboard in accordance with Waste Management Plan.
	.2 Fold up metal banding, flatten and place in designated area for recycling.


	Part 2 Products
	2.1 JUNCTION AND PULL BOXES
	Sprinkler proof, welded steel construction with screwon flat covers for surface mounting.
	.2 Covers with 25 mm minimum extension all around, for flushmounted pull and junction boxes.

	2.2 CABINETS
	.1 Type E: sprinkler proof, sheet steel, hinged door and return flange overlapping sides, handle, lock and catch, for surface mounting.
	.2 Type T: sprinkler proof, sheet steel cabinet, with hinged door, latch, lock, 2 keys, containing sheet steel backboard for surface or flush mounting as required.
	.3 All cabinets shall be sprinkler proof


	Part 3 Execution
	3.1 JUNCTION, PULL BOXES AND CABINETS INSTALLATION
	.1 Install pull boxes in inconspicuous but accessible locations.
	.2 Mount cabinets with top not higher than 2 m above finished floor.
	.3 Install terminal block as required in Type T cabinets.
	.4 Only main junction and pull boxes are indicated. Install pull boxes so as not to exceed 30m of conduit run between pull boxes.

	3.2 IDENTIFICATION
	.1 Provide equipment identification in accordance with Section 26 05 00 - Common Work Results - Electrical.
	.2 Install size 2 identification labels indicating system name, voltage and phase.



	12 - 260534 - Conduit Conduit Fastenings and Conduit Fitting.pdf
	General
	1.1 REFERENCES
	Canadian Standards Association (CSA)
	.1 CAN/CSA C22.2 No. 1898, Outlet Boxes, Conduit Boxes, and Fittings and Associated Hardware.
	.2 CSA C22.2 No. 45M1981 (R1992), Rigid Metal Conduit.
	.3 CSA C22.2 No. 561977 (R1999), Flexible Metal Conduit and LiquidTight Flexible Metal Conduit.
	.4 CSA C22.2 No. 83M1985 (R1999), Electrical Metallic Tubing.
	.5 CSA C22.2 No. 211.2M1984 (R1999), Rigid PVC (Un-plasticized) Conduit.
	.6 CAN/CSA C22.2 No. 227.3M91 (R1999), Flexible Non-metallic Tubing.


	1.2 WASTE MANAGEMENT AND DISPOSAL
	Place materials defined as hazardous or toxic waste in designated containers.
	.2 Ensure emptied containers are sealed and stored safely for disposal away from children.
	.3 Collect and separate plastic, paper packaging and corrugated cardboard in accordance with Waste Management Plan.


	Part 2 Products
	2.1 CONDUITS
	Rigid metal conduit: to CSA C22.2 No. 45, galvanized steel threaded.
	.2 Electrical metallic tubing (EMT): to CSA C22.2 No. 83, with couplings.
	.3 Rigid PVC conduit: to CSA C22.2 No. 211.2.
	.4 Flexible metal conduit: to CSA C22.2 No. 56, liquidtight flexible metal.

	2.2 CONDUIT FASTENINGS
	.1 Two hole steel straps for conduits larger than 50 mm. One hole steel straps to secure surface conduits 50 mm and smaller where mounted above 2700mm. Two hole steel straps for conduits smaller than 50 mm in all other areas..
	.2 Beam clamps to secure conduits to exposed steel work.
	.3 Channel type supports for two or more conduits at 2 m oc.
	.4 Threaded rods, 6 mm dia., to support suspended channels.

	2.3 CONDUIT FITTINGS
	.1 Fittings: manufactured for use with conduit specified. Coating: same as conduit.
	.2 Factory "ells" where 90( bends are required for 25 mm and larger conduits.
	.3 Watertight connectors and couplings for EMT. Setscrews are not acceptable.

	2.4 EXPANSION FITTINGS FOR RIGID CONDUIT
	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.

	2.5 FISH CORD
	.1  Polypropylene.


	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.
	Conceal conduits except in mechanical and electrical service rooms.
	.3 Use RGS conduit in Industrial arts area where conduit is exposed.
	.1 Use RGS conduit for exterior installations.

	Use electrical metallic tubing (EMT) except in cast concrete above 2.4 m not subject to mechanical injury.
	.1 EMT conduit to be used for interior applications. 

	.5 Use liquid tight flexible metal conduit for connection to motors or vibrating equipment.
	.6 Minimum conduit size for power circuits: 21 mm.
	Bend conduit cold. Replace conduit if kinked or flattened more than 1/10th of its original diameter.
	.8 Mechanically bend steel conduit over 21 mm dia.
	.9 Field threads on rigid conduit must be of sufficient length to draw conduits up tight.
	.10 Install fish cord in empty conduits.
	.11 Remove and replace blocked conduit sections. Do not use liquids to clean out conduits.
	.12 Dry conduits out before installing wire.

	3.2 SURFACE CONDUITS
	.1 Run parallel or perpendicular to building lines.
	.2 Locate conduits behind infrared or gas fired heaters with 1.5 m clearance.
	.3 Run conduits in flanged portion of structural steel.
	.4 Group conduits wherever possible on surface channels.
	.5 Do not pass conduits through structural members except as indicated.
	.6 Do not locate conduits less than 75 mm parallel to steam or hot water lines with minimum of 25 mm at crossovers.
	.7 Surface conduits shall not be used where exposed.

	3.3 CONCEALED CONDUITS
	.1 Run parallel or perpendicular to building lines.
	.2 Do not install horizontal runs in masonry walls.
	.3 Do not install conduits in terrazzo or concrete toppings.
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	Part 1 General
	1.1 SECTION INCLUDES
	.1 Materials and installation for standard and custom breaker type panelboards.

	1.2 RELATED SECTIONS
	.1 Section 01 00 00 - General Requirements.
	.2 Section 26 05 00 - Common Work Results - Electrical.
	.3 Section 26 28 21  Moulded Case Circuit Breakers.

	1.3 REFERENCES
	.1 Canadian Standards Association (CSA International)
	.1 CSA C22.2 No.29M1989 (R2000), Panelboards and enclosed Panelboards


	1.4 SHOP DRAWINGS
	.1 Submit shop drawings in accordance with Section 01 00 00 - General Requirements.
	.2 Drawings to include electrical detail of panel, branch breaker type, quantity, ampacity and enclosure dimension.


	Part 2 Products
	2.1 PANELBOARDS
	.1 Panelboards: to CSA C22.2 No.29 and product of one manufacturer.
	.1 Install circuit breakers in panelboards before shipment.
	In addition to CSA requirements manufacturer's nameplate must show fault current that panel including breakers has been built to withstand.

	.2 250V panelboards: bus and breakers rated for 18 kA (symmetrical) interrupting capacity or as indicated.
	.3 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.
	.4 Panelboards: mains, number of circuits, and number and size of branch circuit breakers as indicated.
	.5 Two keys for each panelboard and key panelboards a like.
	.6 Copper bus with neutral of same ampere rating as mains and 200% neutral where indicated.
	.7 Mains: suitable for bolton breakers.
	.8 Trim with concealed front bolts and hinges.
	.9 Trim and door finish: baked grey enamel.
	.10 Doors to be hinged with captive bolts and lockable.
	.11 Enclosures shall be sprinkler proof.

	2.2 BREAKERS
	.1 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 and service entrance rated. When mounted vertically, down position should open breaker.

	EQUIPMENT IDENTIFICATION
	.1 Provide equipment identification in accordance with Section 26 05 00 - 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 Install surface mounted panelboards on plywood backboards. Where practical, group panelboards on common backboard.
	.3 Mount panelboards to height as required by CEC or as indicated.
	.4 Connect loads to circuits.
	.5 Connect neutral conductors to common neutral bus with respective neutral identified where required.
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	Part 1 General
	1.1 SECTION INCLUDES
	.1 Materials for moulded-case circuit breakers, and ground-fault circuit-interrupters.

	1.2 RELATED SECTIONS
	.1 Section 01 00 00 - General Requirements.

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


	1.4 SUBMITTALS
	.1 Submit product data in accordance with Section 01 00 00 - General Requirements.
	.2 Include timecurrent characteristic curves for breakers with ampacity of 100A and over or with interrupting capacity of 25 kA symmetrical (rms) and over at system voltage.


	Part 2 Products
	2.1 BREAKERS GENERAL
	.1 Moulded-case circuit breakers, and Ground-fault circuit-interrupters to CSA C22.2 No. 5
	.2 Bolton moulded case circuit breaker: quick make, quickbreak type, for manual and automatic operation.
	.3 Commontrip breakers: with single handle for multipole applications.
	.4 Magnetic instantaneous trip elements in circuit breakers to operate only when value of current reaches setting.
	.1 Trip settings on breakers with adjustable trips to range from 38 times current rating.

	.5 Circuit breakers with interchangeable trips as indicated.
	.6 Circuit breakers to have minimum 35kA symmetrical rms interrupting capacity rating to suit existing panelboard or as indicated on drawings.

	2.2 THERMAL MAGNETIC BREAKERS 
	.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.
	.2 GFCI circuit breakers to be single pole, 20 amp, Class A, suitable for No.. 10 AWV wiring.

	2.3 ENCLOSURE
	.1 Sprinkler-proof.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install circuit breakers as indicated on drawings.
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	Part 1 General
	1.1 SECTION INCLUDES
	.1 Materials and installation for fused and non-fused disconnect switches.

	1.2 RELATED SECTIONS
	.1 Section 01 00 00 - General Requirements.
	.2 Section 26 05 00  Common Work Results - Electrical.

	1.3 REFERENCES
	.1 Canadian Standards Association (CSA International).
	.1 CAN/CSA C22.2 No.4-M89 (R2000), Enclosed Switches.
	.2 CSA C22.2 No.39-M89 (R2003), Fuse holder Assemblies.


	1.4 SUBMITTALS
	.1 Submit product data in accordance with Section 01 00 00 - General Requirements.


	Part 2 Products
	2.1 DISCONNECT SWITCHES
	.1 Nonfusible, horsepower rated disconnect switch in CSA Enclosure, to CAN/CSA C22.2 No.4 sized as per drawings.
	.2 Provision for padlocking in off switch position by three locks.
	.3 Mechanically interlocked door to prevent opening when handle in ON position.
	.4 Sprinkler-proof indoors, weatherproof outdoors.
	.5 Quickmake, quickbreak action.
	.6 ONOFF switch position indication on switch enclosure cover.
	.7 Where required (For VFDs) provide an auxiliary contact to break prior to main contacts and interlock with the VFD emergency stop.

	2.2 EQUIPMENT IDENTIFICATION
	.1 Provide equipment identification in accordance with Section 26 05 00  Common Work Results - Electrical.
	.2 Indicate name of load controlled on size 4 nameplate.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install disconnect switches.




