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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 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-2009, LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For Design and Construction.
.3 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.4 LEED Canada-EBOM 2009, LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Existing Buildings: Operations and Maintenance.
.2 CSA International
.1 CSA C22.2 No.5-[09], Moulded-Case Circuit Breakers, Molded-Case Switches and Circuit-Breaker Enclosures (Tri-national standard with UL 489, NMX-J-266-ANCE-2010).
.2 CSA C22.2 No.178.1-[2007], Automatic Transfer Switches.
.3 CAN/CSA C60044-1-[07], Instrument Transformers.
.3 National Electrical Manufacturers Association (NEMA)
.1 NEMA ICS 2-[1996(R2009)], Controllers, Contactors, and Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC, Part 8: Disconnect Devices for Use in Industrial Control Equipment.
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 [transfer switches]and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
.1 Indicate on drawings:
.1 Make, model and type.
.2 Load classification:
.1 Tungsten lamp load: [_____]
.2 Ballast lamp load: [_____]
.3 Motor load: [_____]
.4 Restricted use: resistance and general loads, 0.8 pf or higher [_____]
.3 Single line diagram showing controls and relays.
.4 Description of equipment operation including:
.1 Automatic starting and transfer to standby unit and back to normal power.
.2 Test control.
.3 Manual control.
.4 Automatic shutdown.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.2 Construction Waste Management:
.1 Submit project [Waste Management Plan] [Waste Reduction Workplan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [75] [50]% 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 [transfer switches]for incorporation into manual.
.3 Detailed instructions to permit effective operation, maintenance and repair.
.4 Technical data:
.1 Schematic diagram of components, controls and relays.
.2 Illustrated parts lists with parts catalogue numbers.
.3 Certified copy of factory test results.
1.5 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 Store materials [indoors] [off ground] [in dry location]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [transfer switches]from [nicks, scratches, and blemishes].
.3 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 [by manufacturer] [and return]of [pallets,] [crates,] [padding,] [packaging materials]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [Section 01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
Part 2 Products
2.1 SYSTEM DESCRIPTION
.1 Automatic load transfer equipment to:
.1 Monitor voltage on phases of normal power supply.
.2 Initiate cranking of standby generator unit on normal power failure or abnormal voltage on any one phase below preset adjustable limits for adjustable period of time.
.3 Transfer load from normal supply to standby unit [when standby unit reaches rated frequency and voltage pre-set adjustable limits].
.4 Transfer load from standby unit to normal power supply [when normal power restored, confirmed by sensing of voltage on phases above adjustable pre-set limit for adjustable time period].
.5 Shut down standby unit after running unloaded to cool down using adjustable time delay relay.
2.2 MATERIALS
.1 Instrument transformers: to CAN/CSA C60044-1.
.2 Contactors: to NEMA ICS2.
2.3 CONTACTOR TYPE TRANSFER EQUIPMENT
SPEC NOTE: Select one of the following two articles and following controls and accessories to suit project.
.1 Contact Type Transfer Equipment: to CSA C22.2 No.178.1.
.2 Two-[single] [4] [3]pole contactors mounted on common frame, in double throw arrangement, mechanically and electrically interlocked, [open type] [with CSA enclosure] [[motor] [solenoid] operated,].
.3 Rated: [_____]wire, [_____].[2] [3] [4]
.4 Main contacts: silver surfaced, protected by arc disruption means.
.5 Switch and relay contacts, coils, spring and control elements accessible for inspection and maintenance from front of panel [without removal of switch panel or disconnection of drive linkages and power conductors].
.6 Auxiliary contact: [silver] [gold]plated, to initiate emergency generator start-up on failure of normal power.
.7 Fault withstand rating: [_____][_____]
SPEC NOTE: Use the following paragraph if transfer switch has optional bypass and isolate feature.
.8 [Lever to operate switch manually when switch is isolated.]
SPEC NOTE: Delete solid neutral bar when overlapping neutral or switched neutral are specified.
SPEC NOTE: Select one of the following three paragraphs.
.9 Neutral bar, [rated: [_____] A] [switch] [solid].
.10 [Overlapping neutral contacts on contactor type transfer equipment.]
2.4 CIRCUIT BREAKER TYPE TRANSFER EQUIPMENT
.1 Circuit Breaker Type Transfer Equipment: to CSA C22.2 No.5.
.2 Rated: [_____]wire, [_____].[2] [4] [3]
.1 Fault withstand rating: [_____][_____]
.2 One normal-[4] [single] [3]pole moulded-case circuit breaker with [non automatic] [[thermal magnetic] [electronic] [thermal] [magnetic only] trip], mounted on common base, designed for double throw action, motor operated, mechanically held and interlocked, [CSA enclosure] [[floor] [wall] mounted].
.3 One emergency -[4] [3] [single]pole moulded-case circuit breaker with [thermal] [thermal magnetic] [magnetic]trip, motor operated, and interlocked.
.4 Circuit breakers:
.1 Trip free in closed position.
.2 Interrupting rating: [_____]
.5 Dead front construction with access to relays and controls for inspection and maintenance, and manual operating lever for transfer switch.
.6 Auxiliary contact: to initiate emergency generator start-up on failure of normal power.
SPEC NOTE: Delete solid neutral bar when overlapping neutral or switched neutral are specified.
SPEC NOTE: Select one of the following paragraphs.
.7 [Solid neutral bar, rated: [_____] A.]
.8 [Overlapping switchable neutral pole on circuit breaker type equipment.]
2.5 CONTROLS
.1 Selector switch -[2] [4]position ["Test", "Auto"] ["Test", "Auto", "Manual", "Engine start"].
.1 Test position - normal power failure simulated. Engine starts and transfer takes place. Return switch to "Auto" to stop engine.
.2 Auto position - normal operation of transfer switch on failure of normal power; retransfers on return of normal voltage and shuts down engine.
SPEC NOTE: For 2 position selector switch, delete "Manual" and "Engine Start" positions.
.3 Manual position - transfer switch may be operated by manual handle but transfer switch will not operate automatically and engine will not start.
.4 Engine start position - engine starts but unit will not transfer unless normal power supply fails. Switch must be returned to "Auto" to stop engine.
.2 Control transformers: dry type with 120 V secondary to isolate control circuits from:
.1 Normal power supply.
.2 Emergency power supply.
.3 Relays: continuous duty, industrial control type, with wiping action contacts rated 10 A minimum:
.1 Voltage sensing: 3 phase for normal power and on one phase only for emergency, solid state type, adjustable drop out and pick up, close differential, 2 V minimum undervoltage [and over voltage]protection.
.2 Time delay: normal power to standby, adjustable solid state, [0 to 60 s] [5 to 180 s]20 s to 10 minutes.
.3 Time delay on engine starting to override momentary power outages or dips, adjustable [solid state,  [3 to 20 s] [0 to 60 s] delay].
.4 Time delay on retransfer from standby to normal power, adjustable [20 s to 10 minutes] [5 to 180 s] [0 to 60 s].
.5 Time delay for engine cool-off to permit standby set to run unloaded after retransfer to normal power, adjustable [solid state], [5 s intervals to 180 s] [0 to 60 s] [20 s intervals to 10 minutes].
SPEC NOTE: The following paragraph is not required if solid state electronic in-phase monitor is specified.
.6 Time delay during transfer to stop transfer action in neutral position to prevent fast transfer, adjustable, 5 s intervals to 180 s.
.7 Frequency sensing, to prevent transfer from normal power supply until frequency of standby unit reaches preset adjustable values.
.8 Neutral [disconnected]position delay: allow time for motors to delay between live sources, adjustable, 0 to 5 s.
SPEC NOTE: In-phase monitor required for systems that have large motor loads.
.4 [Solid state electronic in-phase monitor.]
SPEC NOTE: Meter-Mounting Devices based on CSA C22.2 No.115.
2.6 ACCESSORIES
.1 Ensure pilot lights indicate power availability normal and standby, switch position, green for normal, red for standby, mounted [remote] [in panel].
SPEC NOTE: Specify plant exerciser only if transfer switch is remotely located.
.2 Plant exerciser: 168 hours timer to start standby unit once each week for selected interval [but does not transfer load from normal supply] [transfers load to emergency supply and retransfers to normal supply on standby unit shutdown]. Timer adjustable 0-168 hours in 15 minute intervals.
.3 Auxiliary relay to provide [_____][_____]
SPEC NOTE: Consider not using the following paragraph when instruments are specified elsewhere.
.4 Instruments:
.1 [Digital] [Analogue]true RMS, indicating type [2]% accuracy, flush panel mounting:
.1 Voltmeter: ac, scale 0 to [_____]
.2 Ammeter: ac, scale 0 to [_____]
.3 Frequency meter: scale 55 to 65 Hz.
.5 Voltmeter selector switch: rotary, maintained contacts, panel mounting type, round notched handle, four position, labelled "OFF-Phase A-Phase B-Phase C".
.6 Potential transformers - dry type for indoor use:
.1 Ratio: [600]to 120.
.2 Rating: [600]V, 60Hz, BIL [_____]
.3 Accuracy rating: [_____]
.7 Ammeter selector switch: rotary, maintained contacts, panel mounting type, designed to prevent opening of current circuits, round notched handle, four position labelled "OFF - Phase A - Phase B - Phase C".
.8 Current transformers - dry type for indoor use:
.1 Ratio: [_____]
.2 Rating: [600]V, 60Hz, BIL [_____]
.3 Accuracy rating: [_____]
.4 Positive action automatic short- circuiting device in secondary terminals.
SPEC NOTE: Provide details of manual bypass arrangement.
.9 Manual bypass and isolator: [to normal supply] [to emergency supply] [to both supplies].
2.7 EQUIPMENT IDENTIFICATION
.1 Identify equipment in accordance with Section [26 05 00- Common Work Results for Electrical].
.2 Control panel:
.1 For selector switch and manual switch: size [5] [4]nameplates.
.2 For meters, indicating lights, minor controls: use size [3] [2]nameplates.
SPEC NOTE: Specify or identify what is to be indicated on each nameplate.
.3 Nameplates to include: [_____]
2.8 SOURCE QUALITY CONTROL
.1 Complete equipment, including transfer mechanism, controls, relays and accessories factory assembled and tested [in presence of  [Consultant] [Departmental Representative] [DCC Representative]].
.2 Notify [Departmental Representative] [Consultant] [5] [DCC Representative]days minimum in advance of date of factory test.
.3 Tests:
.1 Operate equipment both mechanically and electrically to ensure proper performance.
.2 Check selector switch, in modes of operation [Test, Auto, Manual, Engine Start]and record results.
.3 Check voltage sensing and time delay relay settings.
.4 Check:
.1 Automatic starting and transfer of load on failure of normal power.
.2 Retransfer of load when normal power supply resumed.
.3 Automatic shutdown.
.4 [In-phase monitor operation.]
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 transfer switches installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Consultant] [Departmental Representative] [DCC Representative].
.2 Inform [Consultant] [DCC Representative] [Departmental Representative]of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [Departmental Representative] [Consultant] [DCC Representative]].
3.2 INSTALLATION
.1 Locate, install and connect transfer equipment [as indicated].
.2 Check [relays] [solid state monitors]and adjust as required to ensure correct operation.
.3 Install and connect [remote alarms] [battery].
3.3 FIELD QUALITY CONTROL
.1 Perform tests in accordance with Section [26 05 00- Common Work Results for Electrical].
.2 Energize transfer equipment from normal power supply.
.3 Set selector switch in "Test" position to ensure proper standby start, running, transfer, retransfer. Return selector switch to "Auto" position to ensure standby shuts down.
SPEC NOTE: Delete the following two paragraphs when 2 position selector switch is specified.
.4 Set selector switch in "Manual" position and check to ensure proper performance.
.5 Set selector switch in "Engine start" position and check to ensure proper performance. Return switch to "Auto" to stop engine.
.6 Set selector switch in "Auto" position and open normal power supply disconnect. Standby should start, come up to rated voltage and frequency, and then load should transfer to standby. Allow to operate for [10]minutes, then close main power supply disconnect. Load should transfer back to normal power supply and standby should shutdown.
.7 Repeat, at 1 hour intervals, [_____]
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 [reuse] [recycling]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.
END OF SECTION

