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SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada-NC and LEED Canada-CI prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 Institute of Electrical and Electronic Engineers
.1 IEEE C62.41-[1991], IEEE Recommended Practice on Surge Voltages in Low-Voltage AC Power Circuits.
.2 IEEE C62.45-[1992], IEEE Guide on Surge Testing for Equipment Connected to Low-Voltage AC Power Circuits.
.2 American National Standards Institute/American Society of Heating, Refrigerating and Air-Conditioning Engineers
.1 ANSI/ASHRAE 90.1-[2007], Energy Efficient Design of New Buildings Except Low-Rise Residential Buildings.
.3 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.4 Canadian Standards Association (CSA International)
.1 CSA C22 No.111-[00(R2005)], General Use Snap Switches (Bi-national Standard, with UL 20).
.2 CAN/CSA-G40.20/G40.21-[04], General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
.3 CSA W59-[03], Welded Steel Construction (Metal Arc Welding) (Metric version).
.5 Illuminating Engineering Society of North America
.1 IESNA HB-9-[00], Lighting Handbook.
.2 IESNA RP-33-[99], Lighting for Exterior Environments.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Product Data:
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.1 Provide manufacturer's printed product literature and, datasheets for lighting and wiring, and include product characteristics, performance criteria, physical size, finish and limitations.
SPEC NOTE: Co-ordinate the following paragraph when Section 01 35 21- LEED Requirements is used for LEED projects.
.3 Sustainable Design Submittals:
.1 LEED Submittals: in accordance with [Section 01 35 21- LEED Requirements].
1.4 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements].
.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.
.3 Packaging Waste Management: remove for reuse [by manufacturer] [and return]of [pallets] [crates] [padding] [packaging materials]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
Part 2 Products
2.1 DESIGN PERFORMANCE REQUIREMENTS
.1 Lighting:
.1 Design lighting to meet functional criteria of each specific lighting task, with effective lighting controls to minimize facility energy demand.
.2 Design lighting methods so that illumination required is primarily directed to desired location, with minimal direct glare or reflection.
.3 Design general ambient illumination to minimum of one third of luminance required for specific task.
.4 In densely occupied work spaces, provide uniform, ceiling mounted, lighting appliances.
.5 Design and place fixtures to permit relocation of recessed fluorescent fixtures by one [panel] [tile]in either direction, without disconnecting fixture from power source.
.6 Provide fluorescent lighting in [office]areas and HID lighting in [industrial]areas.
.7 Lighting Energy Consumption: to ANSI/ASHRAE 90.1.
SPEC NOTE: Co-ordinate the following paragraph when Section 01 35 21- LEED Requirements is used for LEED Projects. Use the following paragraph to specify Lighting Power Density levels for LEED Canada-CI Optimize energy Performance, Lighting Power Credit EAc1.1.
.8 Lighting Design: to IESNA Lighting Handbook for each specific area of usage, and ANSI/ASHRAE 90.1 for [office]lighting. Unless otherwise noted, base lighting design on mid range of IESNA illuminance.
.1 Reduce lighting power density to [35] [15] [25]% below ANSI/ASHRAE 90.1.
SPEC NOTE: Co-ordinate the following paragraph when Section 01 35 21- LEED Requirements is used for LEED Projects. Use the following paragraphs to specify requirements for LEED Canada-NC Light Pollution Reduction Credit SSc8.
.9 Design light levels and uniformity ratios to meet IESNA: Lighting for Exterior Environments (RP-33-99).
.10 Ensure luminaires within 2.5 times mounting height from property boundary has shielding to prevent light crossing property boundary.
.11 Ensure maximum candela value of interior lighting falls within building and maximum candela value of exterior lighting falls within property.
.2 Emergency Lighting and Remote Lamps
.1 Size fixtures and lamps to accommodate entire connected load for continuous duty.
.2 Provide minimum emergency lighting levels, required by code.
.3 Size circuit conductors to remote lamps to limit voltage drop to 5% maximum of marked output voltage of unit equipment.
.4 Arrange emergency lights so that failure of any one lamp will not leave area normally illuminated, in darkness.
2.2 LUMINAIRES
.1 CSA labelled, rated for [347]volts, except for dimmable sources.
.2 Internal Luminaire Wiring:
.1 Type [TEW].
.2 [105]degree C temperature rating.
.3 Minimum conductor size of No.[18]AWG, larger if required.
.3 Grounding: green ground wire to grounding screw at fixtures.
.4 Accessories: mounting hardware, ceiling trim rings and perimeter frames, end closure plates or gaskets, fittings to ensure fixture closure, for secure, accurate and flush fit installation.
2.3 HID LUMINAIRES
.1 High Intensity Discharge (HID) Luminaires: [metal halide] [high pressure sodium].
.2 Luminaire Assembly: enclose unit, gasket joints and edges, [accurately fit shatter proof optical assembly,]regulator type ballasts capable of starting and operating lamp in ambient temperatures down to [-30]degrees C.
.3 Equip suspended luminaires with safety chain, [rubber insulating cord and male plug suitable for hanging with power hook and single twist lock female receptacle].
.4 Illumination during striking cycle of lamps using [100-250]watts, tungsten halogen standby for [25]% of HID luminaires.
2.4 FLUORESCENT LUMINAIRES
.1 Fixtures:
.1 Housing: minimum 22 gauge cold rolled steel, die formed, with reinforcing as required to ensure rigidity.
.2 [Spot weld,] [Fastening method,]not be visible when luminaire is installed in normal mounting position.
.3 Finish: baked enamel, [white], minimum 85% reflective.
.2 Lamp: [32]W, nominal [1219] [610]mm long, T8 rapid start lamps, minimum CRI [82]at [4100]K, lamp life of [20,000]hours.
.3 Lense:
.1 [Tempered glass prismatic] [K12 acrylic prismatic], framed and hinged, minimum [3]mm thick.
.2 [Aluminum deep cell louvres, spaced [_____] ].
.4 Ballasts: electronic, rapid start:
.1 CSA certified, to IEEE C62.41/C62.45, with and without lamps in ballast secondary circuits.
.2 Maximum Input Total Current Harmonic Distortion (THD): [10]%.
.3 Sound Level Rating: Class [A].
.4 Low Temperature Starting: capable of starting at temperature less than [10]degrees Celsius.
.5 Power Factor: minimum [0.97].
.6 Lamp Current Crest Factor: maximum 1.5 during lamp operations.
.7 Ballast Factor: 0.85 or greater for normal operating conditions and configurations.
.8 Minimum frequency 20 kHz; with modulated wave form within 60 Hz component or harmonic.
.9 Lamps to operate without visible flicker.
.10 Ballast Case Temperature: maximum 25 degrees C over 40 degrees C ambient.
.11 Lamp Light Output Variation: maximum 10% with 10% change in voltage applied to ballast.
.12 EMI and RFI limits: to FCC [CFR 47 part 18]for non-residential applications, without interfering with other electrical equipment.
2.5 STREET AND AREA LIGHTING
.1 Parking Lot and Front Entrance Walkway Lighting:
.1 Luminaires: [metal halide].
.2 Low mast, high visual cut off, die cast aluminum, formed and welded, epoxy painted socket housing, Alzack aluminum reflector.
.3 Lens: heat tempered flat glass, shock and impact resistant, gasketted.
.4 Lamp: horizontal, reflectors available for Type II, III, IV, or V distribution.
SPEC NOTE: Co-ordinate the following paragraph when Section 01 35 21- LEED Requirements is used for LEED Projects. Use the following paragraphs to specify requirements for LEED Canada-NC Light Pollution Reduction Credit SSc8.
.5 Exterior luminaires with more than [1000]initial lamp lumens must be shielded.
.6 Exterior luminaires with more than [3500]initial lamp lumens must meet full cutoff IESNA Classification.
.2 Anchor base: structural steel to CAN/CSA-G40.21. Grade 44 W.
.3 Base: [precast reinforced concrete] [welded steel], extending [1200]mm above finished grade, designed and anchored to resist live (wind and gust) and dead loads within movement, displacement, or distortion.
.4 Poles: welded steel, to CSA W59, designed to receive underground conduit and wire.
2.6 LIGHTING CONTROL EQUIPMENT
.1 Exterior Lighting Control: photoelectric, suitable for wall or luminaire mounting as [indicated] [required].
.2 Capable of switching [1800]watts of lighting, and voltage variations of +/- 10%.
.3 Adjustable switching time delay.
.4 Rated for [5000]operations, provision for manual override.
2.7 EXIT LIGHTS
.1 LED type:
.1 Life expectancy of [25]years minimum.
.2 Operating temperature range -20 degrees C to 40 degrees C.
.2 Frame and Housing:
.1 [Extruded or cast aluminum frame] [Cold rolled steel, minimum 1.0 mm thick].
.2 Finish: [baked enamel finish to colour selected] [satin aluminum paint colour].
.3 Face and backplate material and finish to match housing.
.3 Lettering:
.1 Bilingual, "EXIT" and "SORTIE".
.2 Minimum [13]mm wide by [70]mm high.
.3 Height of lettering: [150]mm.
.4 Supply Voltage: [120]VAC, wired for connection to [12]VDC emergency lighting circuits.
2.8 EMERGENCY LIGHTING AND REMOTE LAMPS
.1 Battery Units:
.1 Sealed, maintenance free.
.2 Sized to accommodate connected lighting loads and exit signs.
.3 Design Life Expectancy: [10]years minimum.
.4 Supply voltage: [347] [120]V AC.
.5 Output voltage: [12] [24]V DC.
.6 Mounting Shelf: [wood] [metal]securely anchored to wall.
.2 Built-in tungsten halogen lamp heads.
.3 Test switch, cord and plug connection for [120]V installation,  DC output terminal blocks inside cabinet and mounting shelf.
2.9 LIGHTING CONTROLS
.1 Switching:
.1 [Local on/off controls for each area].
.2 [Use 4/3 level, including OFF, switching for fluorescent fixtures].
.2 Incorporate contactors, photocells, time clocks, occupancy sensors and pushbuttons as required.
.3 Programmable low voltage lighting control is [not]permitted.
2.10 WIRING DEVICES
.1 Duplex receptacles:
.1 CSA type 5-15R, 125V, 15A, U ground, for No. 10 AWG wire for back and side wiring, with eight back-wire and four side wire entrances.
.2 [High impact resistive nylon top face]T-type triple wipe or four point double wipe, heavy-duty power contacts extending full length of blades.
.3 Ground with [one piece ground contacts with ground screw assembly] [ground contacts riveted to mounting strap with ground screw].
.4 Wall Plate Mount and Strap: one piece steel.
.5 Colour: [ivory] [white] [brown].
.2 Single Pole Switches:
.1 To CSA C22.2 No. 111, 120-277 VAC, 15A, to accept No. [10]AWG wire, solid silver contacts, urea or phenolic moulding for parts subject to carbon tracking.
.2 Suitable for back and side wiring.
.3 Colour: [ivory] [brown] [white].
.3 Cover Plates:
.1 Wiring Device:
.1 [Flush Mounted and Telephone Outlets:  [vertically brushed stainless steel, 1.0 mm thick.]].
.2 [Surface Mounted Wiring Devices: sheet steel].
.2 Devices Mounted in FS or FD Conduit Box: sheet steel.
.3 Residential: [nylon], [white] [beige] [brown]colour.
.4 Weatherproof: cast aluminum, double lift, spring-loaded, with weather-tight gaskets.
2.11 SURGE SUPPRESSION POWER BAR
.1 Power Bar:
.1 Outlets: [6] [8]outlets, 400 mm long, with 1800 mm cord.
.2 Outlet Prong Orientation: [perpendicular to bar] [parallel to bar].
.3 Rating: [10] [20]A at 120 V.
.4 Maximum Surge: current/phase, [L-G 6,500] [L-N 26,500] [N-G 6,500].
.5 Transient/Joule Rating/Phase: 10/1000 microsecond wave form, [L-N 70] [N-G 70] [L-G 70].
.6 Noise Attenuation: [60]dB.
.7 Features: [metal]enclosure, [indicator light,] [resettable breaker,] [internally fused].
2.12 FASTENINGS AND SUPPORTS
.1 Supports: substrate to enable durable and lasting support attachment of components.
Part 3 Execution
3.1 APPLICATION
.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.
3.2 LIGHTING
SPEC NOTE: Confirm with facility user as to requirements for night lighting.
.1 [Security] [Night]Lighting: required in [public] [corridor]areas.
.2 Luminaires:
.1 Provide fluorescent lighting fixtures for:
.1 Offices.
.2 Vestibules.
.3 Meeting rooms.
.4 [_____]
.2 HID Luminaires:
.1 Where ceiling heights are 5000 mm or greater,
.2 Do not use 1000 W HID lamps without approval of [Departmental Representative] [DCC Representative] [Consultant].
.3 Vapour-Proof Luminaires:
.1 In wet locations.
.2 Explosion proof type in hazardous areas.
.3 [_____]
.4 "Lift and Shift" (hanging) Type Lenses: where wrap around fixtures are used.
.5 Industrial Fluorescent Fixtures: reflectors with upper component of [10]% minimum.
.6 Mechanical Rooms and Where Subject to Lamp Damage: strip lights with wire guards.
.7 When Lamp Dimming is Not Required: use [fluorescent] [PL lamps]in pot lights in lieu of incandescent lamps.
3.3 CONDUIT
.1 Provide EMT raceways with steel couplings and set screw connectors for interior:
.1 Power.
.2 Lighting.
.3 Line voltage control conductors [except where AC90 and Teck 90 cable are specifically permitted].
.2 Surface Conduit:
.1 Run parallel or perpendicular to building lines with smooth radius bends.
.2 Locate conduit behind infrared or gas fired heaters, with 1500 mm clearance.
.3 Run conduit within flanged space portion of structural steel.
.4 Group conduit wherever possible, on surface channels.
.5 Do not pass conduit through structural members, except as indicated.
.6 Do not locate conduit less than 75 mm from insulation when parallel to steam or hot water piping, with minimum space of 25 mm from insulation at crossovers.
.3 Flexible Conduit:
.1 Dry locations: flexible metal conduit.
.2 Damp or corrosive locations:
.1 Liquid tight, flexible metal conduit.
.2 [_____]
.3 Maximum Flexible Conduit Length: 500 mm.
.4 Surface Mount Conduit:
.1 In areas not subject to potential mechanical injury or damage.
.2 [_____]
.5 Conceal Conduit:
.1 In each area.
.2 [_____]
.3 Except in mechanical and electrical service rooms.
.4 Except in unfinished areas.
.6 Wet and Hazardous Locations: provide heavy wall, rigid, threaded, galvanized steel conduit.
.7 Corrosive Areas:
.1 Use epoxy coated conduit.
.8 Conduit in or Below Slab on Grade:
.1 Rigid PVC.
.9 Install high-test fish cord in empty conduit for pulling wire conductors.
.10 Steel Conduit Bending.
.1 Manual bending below 19 mm diameter:
.2 Mechanically bend conduit 19 mm diameter and above.
.11 Conduit up to Ceiling Space from Each Flush Panel:
.1 Run two 25 mm spare conduit up from panel.
.2 Terminate conduit in space above ceiling, into junction boxes.
.12 Do not install concealed conduit:
.1 In horizontal runs within masonry walls.
.2 In [terrazzo] [concrete topping].
.13 Locate conduit in cast-in-place concrete, to clear and to suit reinforcing steel:
.1 Install in centre one third from top of slab.
.2 Protect from damage where conduit stubs out of concrete.
.3 Install sleeves where they stub through slab or wall.
.4 Provide oversized sleeves where conduit passes through waterproof membrane.
.1 Install before membrane.
.2 Use sealable non-setting mastic between sleeve and conduit.
.5 Encase conduit completely in concrete, paint joints with two coats of asphalt emulsion.
.14 Conduit in cast-in-place slabs on grade:
.1 Conduit 25 mm and larger - run below slab and encase in minimum 75 mm concrete encasement protection.
.2 Provide 50 mm of compacted sand over concrete encasement, below under-side of floor slab.
.3 Provide bituminous coating at conduit connections.
.15 Slope underground conduit to provide natural drainage. Waterproof conduit joints with heavy coat of bituminous paint or coating.
.16 Install liquid-tight conduit where installed below grade or encased in concrete.
.17 Verify conduit placement in slab with [DCC Representative] [Consultant] [Departmental Representative]and conform to their instructions.
.18 Provide two locknuts and insulating bushings on conduit entering pressed metal boxes.
.19 Use steel set screw connectors for EMT. Use threaded fittings for rigid steel conduit.
3.4 WIRING METHODS
.1 Provide separate insulated bonding wire in conduit.
.2 Minimum wire sizes, based on use of copper conductors:
.1 Power and Lighting: no.12 AWG, colour coded conductors.
.2 Controls: no.14 AWG.
.3 Use RW90 for interior and RWU90 for exterior wiring.
.4 Conduit Size: [19]mm minimum.
.1 Install wiring in or under floor slabs in rigid PVC conduit.
.2 Install termination fittings approved for location on cable.
.5 Conductors No. 10 and Larger: stranded.
.3 Use Type AC90 armoured cable (BX) for:
.1 Connections from conduit to luminaires in accessible ceilings and stud partitions.
.2 Servicing devices in stud partition walls from outlet box in ceiling to device location.
.3 Do not loop between wiring devices.
.4 Do not use Type AC90 cables for any other application.
.5 Install cable drops for luminaires of sufficient length to allow luminaire to be relocated to any location within [3000]mm radius.
.6 Clamp cable before entering luminaire and clip cable before entering conduit system junction box.
3.5 LIGHTING CONTROLS
.1 Provide perimeter lighting adjacent to windows with switches to allow complementary use of natural light and to reduce energy consumption.
.2 Provide multilevel switching of HID lighting systems where practical.
.3 Co-ordinate and design lighting controls with end user of system or area.
.4 Use occupancy sensors in areas as follows:
.1 [_____]
.5 Street and Area Lighting:
.1 Activate parking and walkway lighting with photo-cells in weatherproof boxes.
.2 Provide manual override contactor, providing one point of control.
.6 Exit Lights:
.1 Connect LED's in multiple circuits so that failure of one circuit or one LED does not severely degrade faceplate illumination.
.2 Lock circuit breakers controlling exit light circuits in "ON" position.
3.6 WIRING DEVICES
.1 Power Bars: provide one power bar per workstation
.2 Connect maximum of [5]duplex receptacles per circuit.
.3 Workstations
.1 Provide [1]isolated ground receptacle.
.2 Connect [4]maximum receptacles per circuit.
.4 Provide dedicated neutral conductor for each circuit.
.5 Match circuit ratings to equipment load for office type equipment such as copy machines, printers, fax machines or similar. Provide dedicated circuits where required.
.6 Provide duplex receptacles as [indicated] [scheduled]. Provide minimum spaced convenience receptacles so that any point in space can be reached using equipment with 7500 mm maximum extension cord.
.7 Connect exterior GFI receptacle to separate circuit at:
.1 [Main] [Each]entrance.
.2 [_____]
.8 Connect interior GFI receptacle to separate circuit at:
.1 Washroom near sink.
.2 [_____]
3.7 BLOCK HEATER OUTLETS FOR VEHICLES
.1 Provide one 15 amp, 120 volt circuit per vehicle.
.2 Provide weatherproof gasketted cover plates for receptacles.
.3 Locate receptacles [along horizontal parking barrier] [along perimeter fencing] [at each power post].
.4 Refer to Section [_____]
3.8 FASTENINGS AND SUPPORTS
.1 Secure equipment to [glazed tile] [gypsum board] [plaster] [placed concrete]substrate surfaces using [Buildex Tapcon screws] [expansion screws].
.2 Secure equipment to [walls]using toggle bolts.
.3 Secure surface mounted equipment:
.1 To suspended tee-bar ceilings using twist clip fasteners.
.2 Ensure tee-bars are adequately supported to carry weight of equipment plus 50% minimum safety factor, before installation.
.4 Support equipment conduit or cable using clips, spring-loaded bolts, and cable clamps designed as accessories to basic channel members.
.5 Fasten exposed conduit or cable to building construction or supports using straps.
.1 Use one hole steel straps to secure surface conduits and cables 50 mm and smaller.
.2 Use two hole steel straps for conduit larger than 50 mm.
.3 Use beam clamps to secure conduit to exposed steel work.
.6 Suspend individual cable or conduit runs with [6]mm diameter threaded rods and spring clips.
.1 Support two or more cable or conduit on channels supported by using [6]mm minimum diameter threaded rod hangars, where direct fastening to substrate construction is impractical.
.7 Use U shaped channels, [40 x 40 x 2.5]mm thick, spaced at [3000]mm on centre for surface mounting of two or more conduit.
.8 Ensure adequate support for raceways and cable where dropped vertically to equipment, where there is no substrate support.
.9 Do not use wire lashing or perforated strap to support or secure raceways or cable.
.10 Do not use supports or equipment installed for other purposes for conduit or cable support.
.11 Install fastenings and supports as required for each type of equipment cable and conduit, in accordance with manufacturers installation instructions.
3.9 CLEANING
SPEC NOTE: Specify final actions to clean installed equipment or other completed work to properly function or perform.
.1 Clean in accordance with Section [01 74 11- Cleaning].
.2 Clean installed products in accordance to manufacturer's recommendation.
.3 Waste Management: separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [01 35 21- LEED Requirements].
END OF SECTION

