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Basic Electrical Materials

2008-05-01
and Methods


Use this Section to specify requirements for basic electrical materials and methods, i.e. materials and methods which are common to most or all electrical work.

This Master Specification Section contains:

.1
This Cover Sheet

.2
Data Sheet – Reference Documents

.3
Specification Section Text:

1.
General


Not Used

2.
Products

2.1
Conduit

2.2
Wire and Cable

2.3
Boxes and Fittings

2.4
Wiring Devices

2.5
Disconnects

2.6
Cabinets and Enclosures

2.7
Grounding Equipment

2.8
Supporting Devices

3.
Execution

3.1
Conduit

3.2
Boxes

3.3
Wiring Devices and Wiring

3.4
Grounding

3.5
Supports

3.6
Conduit Schedule

Applicable Standards:

.1
CAN/CSA‑C22.2 No. 4-M89 (R1995)
Enclosed Switches

.2
CAN/CSA‑C22.2 No. 18-92
Outlet Boxes, Conduit Boxes and Fittings

.3
CSA C22.2 No. 40-M1989 (R1994)
Cutout, Junction and Pull Boxes

.4
CSA C22.2 No. 41-M1987 (R1993)
Grounding and Bonding Equipment

.5
CSA C22.2 No. 42-M1984
General Use Receptacles, Attachment Plugs, and similar Wiring Devices

.6
CSA C22.2 No. 45-M1981 (R1992)
Rigid Metal Conduit

.7
CSA C22.2 No. 51-95
Armoured Cables

.8
CSA C22.2 No. 56-1977 (R1992)
Flexible Metal Conduit and Liquid-Tight Flexible Metal Conduit

.9
CSA C22.2 No. 75-M1983 (R1992)
Thermoplastic-Insulated Wires and Cables

.10
CSA C22.2 No. 83-M1985 (R1992)
Electrical Metal Tubing

.11
CSA C22.2 No. 111-M1986 (R1992)
General Use Switches

.12
CSA C22.2 No. 211.2-M1984 (R1992)
Rigid PVC(Unplasticized) Conduit

END OF DATA SHEET

1.
General

Not used.

2.
Products

2.1
CONDUIT

.1
Provide conduit of types and sizes indicated.  Refer to Conduit Schedule at end of Section.  Where sizes are not indicated, select proper sizes to suit intended use.

.2
EMT:  to CSA C22.2 No. 83-M1985.  Provide rain-tight fittings in weatherproof and damp areas.

.3
Rigid Metal:  to CSA C22.2 No. 45-M1981.

.4
Rigid PVC:  to CSA C22.2 No. 211.2-M1984, unplasticized.

.5
Flexible Metal Conduit:  to CSA C22.2 No. 56-1977.

2.2
WIRE AND CABLE

.1
Building Wiring:  to CSA C22.2 No. 75-M1983, copper conductor, 600 V RW90 X-link insulation.  Use in all locations, except for underground wire which shall be RW90 X-Link -40oC or TWU75 -40oC.

.2
Wire Sizes:  according to CEC except where otherwise indicated.  Minimum wire size shall be:

.1
Lengths up to 15m, No.14 AWG.

.2
Lengths exceeding 15m, No.12 AWG.

.3
Do not use metallic or non-metallic sheathed cables or wire with aluminum conductors, except where specified or indicated on drawings.

.4
Armoured Cable:  to CSA C22.2 No. 51-1981.  Use only for final connections to luminaires, in lengths not exceeding 1.5 m and for runs concealed in metal or wood frame partitions containing only one circuit.

.5
Non-metallic Sheathed Cable:  Loomex, NMD-7 is permitted for power and lighting systems where acceptable by Code, except for main feeders, fire alarm system and where indicated otherwise.

2.3
BOXES AND FITTINGS

.1
Provide boxes and fittings suitable for intended use and as follows:

.1
Outlet Boxes:  to CSA C22.2 No. 18-92.  Sheet steel, galvanized for concealed boxes and cast metal for surface and weatherproof boxes.

.2
Pull and Junction Boxes:  to CSA C22.2 No. 40-M1989. Sheet steel with screw-on covers and barriers as required.

.3
Bushings, Knockout Closures, and Locknuts:  to CSA C22.2 No. 18-92.

2.4
WIRING DEVICES

.1
Standard grade and as follows:

.1
Switches:  to CSA C22.2 No. 111-M1986, toggle type, 15 A, 125 V, full load rated, [ivory colour] [to match existing].

.2
Receptacles:  to CSA C22.2 No. 42-M1984, duplex, 15 A, 125 V, U-ground, [ivory colour] [to match existing].

.3
Special Purpose Receptacles:  As indicated and noted on the drawings.  Provide a male matching plug for every special purpose receptacles.

.4
GFCI Receptacles:  duplex, 15 A, 120 V, with "TEST" & "RESET" buttons.

.5
Cover Plates:  Plastic, colour to match device in finished areas, stamped sheet steel in unfinished areas, and cast or polycarbonate, gasketed, with covers in wet areas and outdoors.

.6
Switches With Pilot Light:  Push button type with red handle, integral long life pilot light, rated at 120-230V, 15A, with wide face body and full gang matching type.

2.5
DISCONNECTS

.1
Disconnects:  to CAN/CSA C22.2 No. 4-M89, heavy duty, lockable, non-fused, with poles, voltage, amperage, KW ratings and enclosures as indicated on drawings and required by CEC to suit application.

2.6
CABINETS AND ENCLOSURES

.1
Cabinets and Enclosures:  to CSA C22.2 No. 40-M1989, and as follows:

.1
Interior Cabinets:  EEMAC-1 sheet steel with hinged cover, flush lock and latch.

.2
Backboards:  19 mm GIS plywood, as indicated on drawings, painted as specified in Section 09 91 30.

2.7
GROUNDING EQUIPMENT

SPEC NOTE:  Specify to reuse existing grounding equipment or provide a new grounding equipment, as required.  Do not specify both.

.1
Reuse existing grounding equipment.


OR

.1
Grounding Equipment:  to CSA C22.2 No. 41-M1987 and as follows:

.1
Ground Rods:  20 mm x 3 m, copper clad steel.

.2
Conductors:  copper, stranded, bare or insulated as indicated.

.3
Connectors:  thermaweld where underground or exposed to moisture, compression type bolt-on in other locations.

2.8
SUPPORTING DEVICES

.1
Provide metal brackets, frames, clamps, channels, straps and related devices to adequately support weight of equipment and raceways.

3.
Execution

3.1
CONDUIT

.1
Where practicable, install conduit concealed in walls, floors, ceilings, above suspended ceilings and underground.

.2
Install conduit parallel or at right angles to building lines; minimize crossovers and conserve space and headroom.

.3
Install underground conduit minimum 1 m below finished grade.

.4
Where surface wiring is to be used in finished areas, it shall be in a [pre-finished] raceway [painted to match wall and ceiling finish].

.5
All cables and feeders shall be adequately protected.  Where subject to damage, install feeders in rigid conduit or use armoured cable.

SPEC NOTE:  Where site conditions do not permit the use of conduit/cable for main feeders, armoured cable may be used.

3.2
BOXES

.1
Install boxes flush where practicable and for vertical mounting of devices.  Install to nearest course line in masonry walls.

.2
Except where otherwise indicated, mount boxes at following heights from finish floor to centreline of device:

.1
Switches:  1150 mm for standard unit and 1050 mm for handicapped unit,  [to match existing heights].

.2
Receptacles in unfinished areas:  1200 mm.

.3
Receptacles in finished areas:  [600 mm] [to match existing heights]

.4
Telephone:  [600 mm] [to match existing heights]

.5
Manual Breakglass Stations:  1400 mm.

.6
Alarm Bells:  2100 mm.

.3
Minister may change location of outlets prior to installation, with no change in Contract Price, provided that change does not exceed 3 m.

3.3
WIRING DEVICES AND WIRING

.1
Install devices and covers flush and level.

.2
Ensure that outlet boxes are clean prior to installing devices.

.3
Install GFCI type receptacles in bathrooms and in locations where required by the CEC.  [Replace existing shaver outlets with a GFCI type receptacle.]

SPEC NOTE:  Include following clause if project will require wiring to be located within construction defined by Alberta Building Code as "combustible".  Where the Code both requires and exempts conduit on the same project, ensure drawings indicate where conduit is required and where it is not.

.4
[Install wiring without conduit except as otherwise indicated [in Conduit Schedule at end of this Section] [and on drawings]].

3.4
GROUNDING

SPEC NOTE:  Specify to connect to existing grounding equipment or the installation of new grounding equipment. Coordinate with item 2.7.  Do not specify both.

.1
Connect to existing building ground.

.2
Ground all mechanical equipment, new and existing.


OR

.1
Provide service ground grid consisting of two ground rods spaced at least 1 m apart and connected by a #2/0 bare conductor as indicated on drawings.

.2
Provide separate, insulated ground conductor in conduit installed underground, in slabs poured on grade or exposed to moisture and in non-metallic conduit.

.3
Ground all mechanical equipment, new and existing.

3.5
SUPPORTS

.1
Do not fasten electrical material supports to piping, ductwork or mechanical equipment.

3.6
CONDUIT SCHEDULE

SPEC NOTE:  Edit Schedule to suit project requirements.

	Conduit Type


	Locations

	Rigid metal
	-where exposed and subject to mechanical damage

-areas designated as hazardous.

	Rigid PVC
	-underground

-corrosive areas

-concrete slabs which are on grade

-concrete slabs exposed to moisture

	Flexible metal
	-connections to luminaires and motors

-connections subject to vibration.

	SPEC NOTE:  Delete the following where the Alberta Building Code does not require conduit for any normal run wiring specified and indicated for the project, e.g., in "combustible construction".  Coordinate with 3.3. Wiring Devices and Wiring.

	EMT
	All other locations [, except where otherwise indicated on drawings].
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