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SPEC NOTE: Range up to 1000 kVA single phase and 3000 kVA three phase and up to 34.5 kV primary voltage.
SPEC NOTE: For indoor installations where curbing for retaining insulating liquid is required, ensure one piece monolithic curb and floor is specified, thereby avoiding joints with sealant which could be dissolved by insulating liquid.
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, deleting those REFERENCE STANDARDS  not required for the specific project.
.1 Canadian Standards Association (CSA International)
.1 CAN/CSA-C2-[M91], Single-Phase and Three-Phase Distribution Transformers, Types ONAN and LNAN.
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 Electrical and Electronic Manufacturer's Association of Canada
.1 EEMAC L9-3-[1987], Interchangeability of HV Bushings on Pole Type Distribution Transformers.
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 Submit manufacturer's printed product literature, specifications and datasheet and include product characteristics, performance criteria, and limitations.
.3 Submit shop drawings and indicate:
.1 Dimensioned positions of mounting devices.
.2 Dimensioned positions of terminations.
.3 Identified internal and external component layout on assembly drawing.
.4 Insulating liquid capacity.
.4 Quality Assurance Submittals: submit following in accordance with Section [01 45 00- Quality Control].
.1 Certificates: submit [production] [type]certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
.2 Instructions: submit manufacturer's installation instructions.
.1 [Consultant] [DCC Representative] [Departmental Representative] [Owner]will make available [1]copy of systems supplier's installation instructions.
.5 Closeout Submittals
.1 Provide maintenance data for liquid filled transformers for incorporation into manual specified in Section [01 78 00- Closeout Submittals].
.2 Include insulating liquid maintenance data.
1.4 DELIVERY, STORAGE AND HANDLING
.1 Ship transformer[complete with first fill of liquid] [s] [empty, with first fill of liquid shipped separately for field filling].
.2 Ship transformer[s]pressurized with [inert gas]at [_____]
.3 Waste Management and Disposal:
.1 Separate waste materials for [reuse] [recycling]in accordance with Section[01 74 21- Construction/Demolition Waste Management and Disposal].
1.5 MAINTENANCE
.1 Provide maintenance materials in accordance with Section [01 78 00- Closeout Submittals].
SPEC NOTE: In the following paragraph list spare parts required.
.2 Spare parts: [_____]
Part 2 Products
2.1 TRANSFORMER CHARACTERISTICS
.1 Transformers: to CAN/CSA C2.
.2 Liquid cooled, outdoor, distribution transformer[s]type [LNAN] [with provision for fan cooling] [ONAN].
.3 Primary voltage: [_____]connected, [wye] [delta].[_____]
.4 Secondary voltage: [_____]connected, [wye] [delta].[_____]
.5 Capacity: [as indicated] [ [_____] kVA].
.6 Basic impulse level: [_____]
.7 Polarity: additive.
.8 Impedance: [not more than [_____] %] [ [_____] % to match existing] [not less than [_____] %].
.1 Single phase transformers with same impedance, from same manufacturer, when used in multi-phase configuration.
.2 Transformers operating in parallel to have same impedance.
.9 No load losses not to exceed [_____]
.10 Full load losses not to exceed [_____]
2.2 MOUNTING
.1 Transformers suitable for [platform] [unit substation] [floor mounting in vault] [crossarm] [pole].
2.3 VIBRATION DAMPERS
.1 Anti-vibration mountings to isolate not less than 90% of disturbing vibrations.
2.4 VOLTAGE TAPS
.1 Four-2.5% taps, 2-FCAN, 2-FCBN.
2.5 TAP CHANGER
.1 [Externally] [Internally]operated [off-load]tap changer, [with provision for padlocking on 3 phase units].
2.6 HIGH VOLTAGE BUSHINGS
.1 Bushings: to [EEMAC L9-3].
.2 [One] [Two]high voltage bushings on single phase transformers.
.3 [Three] [Four]high voltage bushings on three phase transformers.
2.7 INSULATING LIQUID
.1 Insulating liquid: [transformer oil].
.1 [_____]
2.8 THROAT CONNECTIONS
SPEC NOTE: In the following paragraphs add full description and requirements for throat connections. Throat connections are available only on three phase units.
.1 Extend [secondary] [primary]terminals through a throat connection to [as indicated] [bus duct] [cable connection box] [terminal board installed in separate enclosure].
2.9 ACCESSORIES
.1 Hanger irons and adapter plates.
.2 Top filter press connection.
SPEC NOTE: The following paragraph available only on units above 167 kVA
.3 Liquid Celsius temperature [thermometer] [measuring device], maximum indicating type, dial size [_____].[two] [with] [sets contacts] [one] [without]
SPEC NOTE: The following paragraph available only on units above 167 kVA
.4 Liquid level gauge [without] [with] [two] [one]set[s]contacts.
SPEC NOTE: The following paragraphs not applicable for sealed tank transformers.
SPEC NOTE: The following paragraph available only on units above 167 kVA
.5 Gas detector relay [without] [with] [one] [two]set[s]contacts.
SPEC NOTE: Available only on 3 phase units.
.6 Winding Celsius temperature detector relay and sensing elements [one] [with] [two] [without]set[s]contacts.
.7 Wiring and terminal box for protective devices.
SPEC NOTE: The following paragraph available only on units above 167 kVA
.8 Top non-flammable insulating liquid sampling device.
SPEC NOTE: Use the following paragraph for small sizes and special cases only.
SPEC NOTE: The following paragraph available only on units above 167 kVA
.9 Anchor devices, setting templates means for bolting down [_____]
.10 Bi-directional skid base.
.11 Wildlife proof shroud for each high voltage bushing.
SPEC NOTE: The following paragraph available only on units above 167 kVA
.12 Vacuum pressure gauge: dial size [_____]
.13 Factory install accessories.
SPEC NOTE: The following paragraph available only on units above 167 kVA
.14 Drain valve with plug: [25]mm.
.15 Sudden pressure relay.
2.10 FINISH
.1 Finish tank exterior in accordance with Section [26 05 00- Common Work Results for Electrical].
2.11 EQUIPMENT IDENTIFICATION
.1 Provide equipment identification in accordance with Section [26 05 00- Common Work Results for Electrical].
.2 Owner's equipment reference label: size [7].
2.12 SOURCE QUALITY CONTROL
.1 Provide [type] [production]test certificate[s]to [DCC Representative] [Departmental Representative] [Consultant].
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.
3.2 INSTALLATION
.1 Install transformers only after other work in area is completed and in accordance with manufacturer's instructions.
.2 Ensure concrete pad fully cured for 28 days before installation of transformers.
.3 Use spreader bars on slings when lifting transformers into place.
.4 Set and secure transformer[s]in place rigid, plumb, square.
.5 Ensure internal connections are mechanically tight.
.6 Make connections.
.7 Connect transformer ground terminal to system ground.
.8 Fill transformers when required with metal hose and ensure care is taken to prevent contamination of liquid and components.
.9 Set taps to produce rated secondary voltage at no-load.
.10 Wire one set contacts on [liquid temperature measuring device], [liquid level gauge], [gas detector relay], [winding temperature detector relay], to [sound alarm when unsafe condition reached], [trip transformer circuit interrupter] [wire second set contacts to].
3.3 FIELD QUALITY CONTROL
.1 Perform tests in accordance with Section [26 05 00- Common Work Results for Electrical].
.2 Carry out following insulation tests using megger with 20,000 megohm scale and resulting insulation resistance corrected to base of 20 degrees C.
.1 High voltage to ground with secondary grounded for duration of test.
.2 Low voltage to ground with primary grounded for duration of test.
.3 High to low voltage.
.3 Inspect primary and secondary connections for tightness and for signs of overheating.
.4 Inspect and clean bushings and insulators.
.5 Check oil level and temperature indicators.
.6 Set transformer taps to rated voltage as specified.
.7 Inspect for oil leaks and excessive rusting.
.8 Inspect oil level.
.9 Check fuses for correctness of type and size.
.10 Check for grounding and neutral continuity between primary and secondary circuits of transformer.
3.4 CLEANING
.1 Proceed in accordance with Section [01 74 11- Cleaning].
.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
END OF SECTION

