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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 22 19- Control and Signal Transformers and Section 26 24 13- Switchboards.
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 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.
.2 CSA International
.1 CSA C22.2 No.31-[10], Switchgear Assemblies.
.3 Electrical and Electronic Manufacturers' Association of Canada (EEMAC)
.1 EEMAC 2Y-1-[1958], Light Grey Colour for Indoor Switchgear.
.4 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 [generator switchboard]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 [Province] [Territory], Canada.
.2 Include on drawings:
.1 Single line diagram of entire switchboard assembly.
.2 General arrangement and foundation plan.
.3 Front panel layout.
.4 Sectional views.
.5 Bill of material.
.6 AC and DC schematics.
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 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 [generator switchboard]for incorporation into manual.
.3 Include operating information required for start-up, synchronizing and shut-down of generating units.
1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements] [with manufacturer's written instructions].
.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] [in dry location] [off ground]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [generator switchboard]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 [crates,] [packaging materials] [padding,] [pallets,]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].
Part 2 Products
2.1 SYSTEM DESCRIPTION
.1 Switchgear consists of:
.1 Synchronizing panel.
.2 [_____]
.3 Totalizing meters panel.
.4 [_____]
2.2 SWITCHBOARD ASSEMBLY
.1 Switchboard Assembly: to [CSA C22.2 No.31].
2.3 CIRCUIT BREAKERS
SPEC NOTE: Insert appropriate text from Section 26 24 13- Switchboards.
.1 Circuit breakers: type [4], rated [_____]
2.4 ISOLATION SWITCHES
SPEC NOTE: Insert appropriate text from Section 26 13 01- Isolating Switches to 15 kV.
.1 Type [6], sized as indicated.
2.5 METERS
SPEC NOTE: Insert appropriate text from Section 26 09 23.01- Metering and Switchboard Instruments, into this article.
.1 Frequency meter, synchroscope, AC voltmeters, DC voltmeters, AC ammeters, kW demand meters, kWh meters, pf meters.
2.6 INSTRUMENT TRANSFORMERS
SPEC NOTE: Insert appropriate text from Section 26 22 19- Control and Signal Transformers.
.1 Current and potential transformers.
2.7 SYNCHRONIZING PANEL
.1 Frequency meter: dial type, 55 to 65 Hz.
.2 Synchroscope.
.3 AC bus voltmeter: 0 to [_____]
.4 Incoming machine AC voltmeter: 0 to [_____]
2.8 GENERATOR PANELS
.1 AC ammeter: scale 0 to [_____]
.2 AC voltmeter: scale 0 to [_____]selector switch.[line to line] [line to neutral]
.3 pf meter.
.4 Wattmeter: 3 phase, scale 0 to [_____]
.5 kWh meter: 3 phase.
.6 Synchronizer: [automatic].
.7 Switch, synchronizing. Key operated, with removable key.
.8 Switch, governor motor control. Key operated, with removable key.
.9 Switch, circuit breaker control.
.10 Power circuit breaker [_____]
.11 Circuit breaker open-red light.
.12 Circuit breaker closed-green light.
.13 Switch, engine start/stop.
.14 Voltage regulator.
.15 Three, instantaneous and time over-current relays.
.16 Ground fault relay.
.17 Reverse power relay.
.18 [Three]potential transformers: ratio [_____]
.19 [_____][_____]
.20 Lock-out relay.
.21 Electronic engine speed governor control.
.22 Undervoltage, overvoltage relays for generator output.
.23 Underfrequency, over frequency relays for generator output.
.24 Three phase isolation switch.
2.9 TOTALIZING METERS PANEL
SPEC NOTE: Totalizing panel not required if there is only one feeder panel.
.1 Ammeter: AC, scale 0 to [_____]
.2 Ammeter transfer switch.
.3 pf meter.
.4 kW demand meter: 3 phase, scale 0 to [_____]
.5 kWh meter: 3 phase.
.6 [_____][_____]
.7 [_____][_____]
2.10 FEEDER PANELS
.1 No. 1 feeder panel with:
.1 Ammeter: AC, indicating, scale 0 to [_____]
.2 [_____][_____]
.3 [_____][_____]
.4 Power circuit breakers: [_____]
.5 Switch, circuit breaker control.
.6 Red light, circuit breaker open.
.7 Green light, circuit breaker closed.
.8 Relays, instantaneous and time-overcurrent.
.9 Three phase isolation switch.
SPEC NOTE: Add or delete feeder panels as required.
.2 No. 2 feeder panel with:
.1 Identical equipment to No. 1 panel [except]:
.1 Ammeter: AC, indicating, scale 0 to [_____]
.2 Power circuit breakers: rated [_____]
.3 [_____][_____]
.3 No. 3 feeder panel with:
.1 Identical equipment to No. 1 panel [except]:
.1 Ammeter: AC, indicating, scale 0 to [_____]
.2 Power circuit breaker: rated [_____]
.3 [_____][_____]
2.11 VOLTAGE REGULATOR
.1 Static type, with internal cross current compensation circuitry and with droop adjustable to 5% with [panel mounted voltage adjusting rheostat] [remote 2 position switch (raise, lower), and motor operated potentiometer] [and local/remote switch]for parallel operation. Steady state regulation plus or minus 0.5%. Adjustment range plus or minus 10%. Regulator response: not greater than 17 milliseconds.
2.12 FABRICATION
.1 Switchboard assembly, free standing, floor mounted, dead front metal clad type with:
.1 Totally enclosed swinging synchronizing panel hinged at [right] [left]side of [No. 1]generator panel 2 m above floor level.
.2 Hinged locked doors for generator, totalizing meters, and feeder panels.
.3 Removable access panels as required.
2.13 FINISHES
.1 Apply finishes in accordance with Section [26 05 00- Common Work Results for Electrical].
SPEC NOTE: Electrical and Electronic Manufacturer's Association of Canada (EEMAC) stopped issuing standards in 1994. Their standards are still available but have not been updated nor are they planning to update them. Almost all products now are manufactured to National Electrical Manufacturers Association (NEMA) standards.
.2 Metal enclosures shop finished by cleaning, priming inside and out with rust resistant primer [bonderized]and finished with at least two coats of enamel.
.1 Interior surfaces: [white] [gray].
.2 Exterior surfaces: grey enamel, thickness [0.05]mm minimum, [EEMAC]light grey colour to [EEMAC 2Y-1] [NEMA].
.3 Supply two tins of spray touch-up enamel.
2.14 EQUIPMENT IDENTIFICATION
.1 Provide equipment identification in accordance with Section [26 05 00- Common Work Results for Electrical].
.2 Nameplates for switchboard panels: size [6].
.3 Nameplates for instruments and controls: size [4].
2.15 SOURCE QUALITY CONTROL
.1 Perform tests for each assembly as follows:
.1 High voltage and corona extinction voltage tests for main connections.
.2 Operating check of meters.
.3 Instruments and relays under service tests by impressing properly phased current and voltage.
.4 Operation of breaker control, sequence and interlocking circuits.
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 generator switchboard installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Departmental Representative] [Consultant] [DCC Representative].
.2 Inform [DCC Representative] [Consultant] [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  [DCC Representative] [Departmental Representative] [Consultant]].
3.2 INSTALLATION
.1 For generator unit No. 1:
.1 Connect alternator leads to circuit breaker in generator panel No. 1.
.2 Connect exciter leads to voltage regulator and field rheostat.
.3 Connect governor motor to governor switch.
.4 Connect engine start/stop terminals to start/stop switch.
.2 For generator unit No. 2:
.1 As for unit No. 1 with connections to generator panel No. 2.
.3 For generator unit No. 3:
.1 As for unit No. 1 with connections to generator panel No. 3.
.4 Connect load side of feeder breakers to feeder circuits.
.5 Grounding: to Section [26 05 27- Grounding - Primary].
3.3 FIELD QUALITY CONTROL
.1 Perform tests in accordance with Section [26 05 00- Common Work Results for Electrical]but with megger tests restricted in accordance with switchboard manufacturer's recommendations.
.2 Start up generator unit No. 1 and adjust voltage and frequency.
.3 Put unit No. 1 on line.
.4 Close feeder breakers until unit No. 1 is 100% loaded.
.5 Start up and synchronize unit No. 2.
.6 Add additional feeder loads.
.7 Continue to add generator units until all feeder loads are supplied and generator units are loaded to 90% or more of continuous rating.
.8 Run plant for 6 hours, reading meters and record at 30 minute intervals.
.9 At end of 6 hours test, start remaining generator unit[s]and synchronize.
.10 Stop equivalent number of other units to maintain 90% load factor on generating units.
.11 Run plant for additional 6 hours, reading meters and record every 30 minutes.
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 generator switchboard installation.
END OF SECTION

