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SPEC NOTE: This Section is based on assumption that single line diagram, elevation arrangement, dimensions, equipment rating will be shown on drawings. Each cubicle may be - interrupter cubicle - cable entry or exit cubicle - transition cubicle - line disconnect cubicle - cubicle with transformer throat adaption - bus section cubicle - utility company's metering cubicle.
SPEC NOTE: The following Sections contain text required to complete this Section: Section 26 09 23.01- Metering and Switchboard Instruments, Section 26 13 01- Isolating Switches to 15 kV, Section 26 13 17- Full Load Interrupter Switches to 15 kV, Section 26 18 41- Interlock Systems, Section 26 22 19- Control and Signal Transformers, Section 26 24 13- Switchboards, Section 26 41 00.01- Primary Lightning Arresters.
SPEC NOTE: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Sustainable Development Strategy (SDS - 2007-2009), where these requirements have been specifically targeted.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada 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 American National Standards Institute/Institute of Electrical and Electronics Engineers (ANSI/IEEE)
.1 ANSI/IEEE C57.12-[2010], General Requirements for Liquid-Immersed Distribution, Power, and Regulating Transformers.
.2 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-NC-[2009], LEED (Leadership in Energy and Environmental Design): Green Building Rating Systemfor New Construction and Major Renovations 2009.
.3 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for Commercial Interiors.
.4 LEED Canada-EB: O&amp;M-[2009], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for Existing Buildings: Operations and Maintenance 2009.
.3 CSA International
.1 CSA C22.2 No.14-[10], Industrial Control Equipment.
.2 CSA C22.2 No.31-[10], Switchgear Assemblies.
SPEC NOTE: For by-pass/isolating switches refer to CSA C22.2 No.178, Automatic Transfer Switches.
.3 CSA C22.2 No.58-[M1989(R2010)], High-Voltage Isolating Switches.
.4 CSA G40.20/G40.21-[04(R2009)], General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
.4 Electrical and Electronic Manufacturers' Association of Canada (EEMAC)
.1 EEMAC G1-1-[1958], Indoor and Outdoor Switch and Bus Insulators.
.2 EEMAC G8-3.3, Metal-Enclosed Interrupter Switchgear Assemblies.
.5 National Electrical Manufacturers Association (NEMA)
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for [switchgear assembly]and include product characteristics, performance criteria, physical size, finish and limitations.
.2 Primary switchgear assembly to include:
.1 Enclosure.
.2 Load interrupter switch[es].
.3 Circuit breaker[s].
.4 Isolating switches.
.5 Busbar.
.6 Supply Authority Metering
.7 Owner Metering.
.8 [Infrared Viewing Windows].
.9 [Grounding Studs  [with insulating boots]].
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
.2 Indicate on drawings:
.1 Floor anchoring method and dimensioned foundation template.
.2 Dimensioned cable entry and exit locations.
.3 Dimensioned cable termination [and pothead]height.
.4 Dimensioned position and size of busbars and details of provision for extension.
.5 Dimensioned positions of main connections, including air clearances and support insulators.
.6 Layout of internal and front panel components suitably identified.
.7 Time current characteristics curves of protection devices.
.4 Certificates:
.1 Submit manufacturer's test certificates.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.5 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.2 Construction Waste Management:
.1 Submit project [Waste Reduction Workplan] [Waste Management Plan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [50] [75]% of construction wastes were recycled or salvaged.
1.4 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Operation and Maintenance Data: submit operation and maintenance data for [primary switchgear assembly]for incorporation into manual.
1.5 QUALITY ASSURANCE
.1 Submit manufacturer's type test certificates indicating switchgear cubicles and components tested as integrated assembly.
.2 Submit test procedures, at least [10]days prior to testing.
.3 Submit production test results before equipment is shipped from factory.
1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [with manufacturer's written instructions] [01 61 00- Common Product Requirements].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:
.1 Ship and store switchgear assembly in upright position.
.2 Keep doors locked and protect instruments from damage and dust.
.3 Ship channel base sills, anchoring devices in advance of switchgear.
.4 Store materials [indoors] [off ground] [in dry location]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.5 Store and protect [switchgear assembly]from [nicks, scratches, and blemishes].
.6 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Develop [Construction Waste Management Plan] [Waste Reduction Workplan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [padding,] [pallets,] [packaging materials] [crates,]as specified in [Waste Reduction Workplan] [Construction Waste Management Plan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
1.7 SCHEDULING
.1 Co-ordinate time-current characteristics of protective [relays] [fuses].
1.8 EXTRA MATERIALS
.1 Submit maintenance materials in accordance with [01 78 00- Closeout Submittals].
SPEC NOTE: List spare parts required.
.2 Include:
.1 [1]set[s]power fuses of each type installed.
.2 [6]of each type of indicator light bulbs installed.
Part 2 Products
2.1 MATERIALS
.1 Switchgear assembly: to [CSA C22.2 No.31], [EEMAC G8-3.3].
.2 Steel for cubicles: to [CSA G40.21].
.3 Insulators: to [EEMAC G1-1] [CSA C22.2 No.58].
.4 Enclosure finish to [ANSI C57.12].
2.2 PRIMARY SWITCHGEAR
.1 Primary switchgear: [indoor] [outdoor], [_____]phase, [_____][3]
2.3 PRIMARY ENCLOSURE
.1 Primary enclosure: metal [enclosed] [clad]free standing, floor mounted, dead front, [outdoor] [walk-in] [tamperproof] [indoor] [non]CSA Enclosure [1]cubicle unit. Constructed from rolled flat steel sheets [_____][_____]
.2 Ventilating louvres: [vermin,] [rain] [insect,]proof [with easily replaceable fiberglass filters].
.3 Use non-corrosive bolts and hardware.
.4 Access from front [only] [and back].
.5 100 mm steel channel sills for base mounting [in single length common to multi-cubicle switchboard].
.6 Full height outer doors, gasketted, hinges on [right] [left]side, provision for multiple padlocking. Three point latch, stops, to open at least 135 degrees with viewing windows of transparent shatterproof material for inspection of disconnecting switch position.
.7 Hinge doors [on same side].
.8 Gaskets on removable covers.
.9 Allow for future extension on [both] sides of cubicle unit.
.10 Inner door: hinged and bolted mesh steel screens to prevent inadvertent contact with exposed live parts, to open at least 90 degrees.
.11 Storage container on inside surface of [door] [compartment]capable of accommodating [3]spare fuse[refills] [s].
.1 Include spare fuses.
.12 Metal pocket with weatherproof envelope and 1 set of drawings and diagram prints on inside surface of door.
.13 Space heaters: 120 V, [250] W, 60 Hz, single phase, low watt density complete with thermostat [and disconnect switch] [breaker]in each cubicle.
.14 100 W lamp in porcelain lampholder [in each cubicle]with externally mounted switch [and pilot light]c/w wire guard.
.15 Receptacle: 120 V, single phase, 60 Hz, U-ground, duplex [in each cubicle].
.16 Provide access control as follows:
.1 Equip doors providing access to interrupter switches with fuses with key interrupter to guard against:
.1 Opening door if interrupter switch on source side of fuse is closed.
.2 Closing interrupter switch if door is open.
2.4 BUS BARS
.1 Three phase [and full capacity neutral] [bare] [insulated]busbars, continuous current rating [2000] [1200] [600]A extending full width of [cubicle] [multi-cubicle switchboard]suitably supported on insulators.
.2 Main connections between busbars, major switching component[s] [and fuses]of continuous current rating to match major switching components.
.3 High conductivity [aluminum] [copper]for busbars and main connections.
.4 Provision for extension of bus on both sides of unit without need for further drilling or field preparation.
.5 Brace busbar system including ground bus to withstand stresses resulting from short circuit currents specified.
.6 [Silver] [Tin]surfaced joints, secured with non-corrosive bolts and [Belleville]washers, tightened with torque wrench in accordance with manufacturer's recommendations.
.7 Identify phases of busbars by [suitable marking] [coloured paint] [coloured insulation].
.8 Busbar connectors when switchgear shipped in more than one section.
.9 Include full capacity neutral as indicated.
2.5 GROUNDING
.1 Copper ground bus not smaller than 50 x 6 mm extending full width of [cubicle] [multi-cubicle switchboard]and situated at bottom.
.2 Lugs at each end for size [_____]
.3 Bond non-current carrying parts, including switchgear framework, enclosure and bases to ground bus.
SPEC NOTE: Insert appropriate text from Section 26 13 17- Full Load Interrupter Switches to 15 kV in the following Article.
2.6 LOAD INTERRUPTER SWITCH
.1 [_____]
SPEC NOTE: Insert appropriate text from Section 26 24 13- Switchboards in the following article.
2.7 CIRCUIT BREAKER
.1 [_____]
SPEC NOTE: Insert appropriate text from Section 26 13 01- Isolating Switches to 15 kV in the following article. Specify indoor type.
2.8 ISOLATING SWITCH
.1 [_____]
SPEC NOTE: Insert appropriate text from Section 26 41 00.01- Primary Lightning Arresters in the following article.
2.9 LIGHTNING ARRESTERS
.1 [_____]
SPEC NOTE: Insert appropriate text from Section 26 18 41- Interlock Systems in the following article.
2.10 INTERLOCKS
.1 [_____]
SPEC NOTE: Insert appropriate text from Section 26 09 23.01- Metering and Switchboard Instruments in the following article.
2.11 PRIMARY INSTRUMENTS
.1 [_____]
SPEC NOTE: Insert appropriate text from Section 26 22 19- Control and Signal Transformers in the following article.
2.12 INSTRUMENT TRANSFORMERS
.1 [_____]
2.13 SUPPLY AUTHORITY METERING
.1 Mounting and wiring: arrange for supply from authority having jurisdiction as follows:
.1 Potential transformers [draw out] [non-].
.2 Current transformers.
.3 Watthour meter.
.4 Demand metre [pulsed] [with kWh register].
.5 Ammeter.
.6 Voltmeter.
.7 Ammeter phase selector switch.
.8 Voltmeter phase selector switch.
.2 Separate [cubicle] [compartment]and metal raceway for exclusive use of supply authority having jurisdiction metering.
2.14 OWNER METERING
SPEC NOTE: Insert appropriate text for digital metering system.
.1 [_____]
2.15 INFRARED VIEWING WINDOWS
SPEC NOTE: Insert appropriate text for digital metering system.
.1 [_____]
2.16 GROUNDING STUDS
SPEC NOTE: Insert appropriate text for digital metering system.
.1 [_____]
2.17 INDICATOR LIGHTS
.1 Include [22] [30]mm long life [Incandescent] [LED]indicator lights rated for control voltage to CSA C22.2 No.14.
.2 Include [push to test]lights with transparent plastic cover.
2.18 FINISHES
.1 Apply finishes in accordance with Section [26 05 00- Common Work Results for Electrical].
.2 Cubicle exteriors: [gray] [green].
.3 Cubicle interiors: [white].
.4 Supply [2]spray cans touch up paint.
2.19 EQUIPMENT IDENTIFICATION
.1 Identify equipment identification in accordance with Section [26 05 00- Common Work Results for Electrical].
.2 Nameplates:
.1 Switchgear designation: label - white plate, black letters, size [7], engraved [_____]
.2 Individual cubicle designations: labels - white plate, black letters, size [_____][_____]
2.20 WARNING SIGNS
.1 Include warning signs in accordance with Section [26 05 00- Common Work Results for Electrical].
2.21 SOURCE QUALITY CONTROL
.1 [Consultant] [Departmental Representative] [DCC Representative]will conduct plant inspection.
.2 [DCC Representative] [Consultant] [Departmental Representative]will witness standard factory testing of complete switchgear assembly, including operation of switches, circuit breakers and controls.
.3 Notify [DCC Representative] [Consultant] [Departmental Representative]in writing, [5]days prior to testing, that equipment is ready for inspection.
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for switchgear assembly installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Consultant] [DCC Representative] [Departmental Representative].
.2 Inform [DCC Representative] [Departmental Representative] [Consultant]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] [Consultant] [DCC Representative]].
3.2 INSTALLATION
.1 Set and secure switchgear assembly in place on channel base, rigid, plumb and square.
.2 Make field connections in accordance with manufacturer's recommendations.
.3 Connect ground bus to building system ground.
.4 Render entire assembly rodent and insect proof by means of plates,[_____]screens [and grouting].
.5 Ensure fixed housing into which [interrupter] [circuit breaker]moving carriage enters, is plumb.
.6 Check factory made connections for mechanical security and electrical continuity.
.7 Check [fuse sizes] [relay settings]against shop drawings.
3.3 FIELD QUALITY CONTROL
.1 Perform tests in accordance with Section [26 05 00- Common Work Results for Electrical].
.2 Operate [circuit breaker] [load interrupter] closing and tripping mechanisms, to verify correct functioning.
.3 Check insulation of switchgear assembly with DC Hi-Pot tester in accordance with manufacturer's approved methods. If values are not satisfactory, clean, [_____]dry [and heat]switchgear and repeat tests until readings acceptable to [Consultant] [Departmental Representative] [DCC Representative].
.4 Check insulation of switchgear assembly with 1000V megger. If values not satisfactory, clean, [_____]dry [and heat]switchgear and repeat tests until readings acceptable to [Consultant] [Departmental Representative] [DCC Representative].
.5 Check phase rotation of each feeder.
.6 Place primary switchgear in service and check [wattmeter] [power factor meter] [voltmeter] [ammeter]readings to ensure proper functioning of instruments and satisfactory phase balance [and power factor]of loads.
.7 Check fuses for correct type and rating.
.8 Check for grounding and neutral continuity between station ground and system neutral.
.9 Have factory representative commission final installation and certify proper operation and installation.
3.4 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.3 Waste Management: separate waste materials for [recycling] [reuse]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [01 35 21- LEED Requirements].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
3.5 PROTECTION
.1 Protect installed products and components from damage during construction.
.2 Repair damage to adjacent materials caused by primary switchgear assembly installation.
END OF SECTION

