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SPEC NOTE DESCRIPTION: This Section specifies materials, components and structure for outdoor substation to 15 kV. This specification is limited to tower type substation only.
SPEC NOTE: This specification is based on assumption that single line diagram, physical arrangement will be shown on drawings indicating equipment ratings, details, dimensions, configuration, connections. Plot plan to show overall station layout.
SPEC NOTE: The following Sections contain text required to complete this Section: 26 05 22- Connectors and Terminations, 26 09 23.01- Metering and Switchboard Instruments, 26 09 23.02- Lighting Control Devices - Photoelectric, 26 12 13- Liquid Filled, Medium Voltage Transformers, 26 13 01- Isolating Switches to 15kV, 33 77 33- Fuse Cutouts and Fuse Links - Outdoor, 26 18 26- Medium Voltage Reclosers, Section 26 18 41- Interlock Systems, 26 24 13- Switchboards, 26 41 01- Primary Lightning Arresters, 26 56 19- Roadway Lighting, 33 71 16.01- Electrical Pole Lines and Hardware and 34 43 32- Floodlighting - Exterior.
SPEC NOTE: This specification is limited to tower type substation only.
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 American National Standards Institute (ANSI)
.1 ANSI C29.9-[1983(R2002)], Wet-Process Porcelain Insulators (Apparatus, Post Type).
.2 Canadian Standards Association (CSA International)
.1 CSA-G40.20-[04]/G40.21-[04], General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steels.
.2 CAN/CSA S16-[01], Consolidated (This is a consolidated reprint, incorporating Update No. 1 - June 2003, Update No. 2 - December 2003 and Supplement No. 1 - January 2005).
.1 CAN/CSA S16-[01], Limit States Design of Steel Structures.
1.3 SYSTEM DESCRIPTION
.1 Supply system data: [_____]connected, [_____], [wye] [delta]fault capacity [_____][_____]
.2 Verify co-ordination of substation protection with supply authority's protection.
1.4 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 Shop Drawings:
.1 Submit shop drawings to supply authority and obtain certification that equipment meets their requirements, before submission of drawings to [Departmental Representative] [DCC Representative] [Consultant].
.4 Obtain certification from inspecting authority, for integrated items indicated on plot plan.
.5 Indicate:
.1 Floor anchoring method and dimensioned foundation drawings.
.2 Foundation loadings under loaded conditions.
.3 Dimensioned position and size of bus bars and connections showing electrical clearances.
.4 Identified dimensioned layout of components.
.5 Protection co-ordination time current characteristics.
.6 Submit structure design criteria for [Consultant's] [DCC Representative's] [Departmental Representative's]review.
.7 Quality Assurance Submittals: submit following in accordance with Section [01 45 00- Quality Control].
.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
.2 Instructions: submit manufacturer's installation instructions.
.1 [DCC Representative] [Consultant] [Owner] [Departmental Representative]will make available [1]copy of systems supplier's installation instructions.
.8 Closeout Submittals
.1 Provide operation and maintenance data for substation for incorporation into manual specified in Section [01 78 00- Closeout Submittals].
.2 Submit [_____]
1.5 DELIVERY, STORAGE AND HANDLING
.1 Ship foundation anchoring devices in advance of substation structure.
.2 Waste Management and Disposal:
.1 Separate waste materials for [recycling] [reuse]in accordance with Section[01 74 21- Construction/Demolition Waste Management and Disposal].
1.6 SEQUENCING
.1 Co-ordinate time-current characteristics of protective [fuses] [relays].
1.7 EXTRA MATERIALS
.1 Provide maintenance materials in accordance with Section [01 78 00- Closeout Submittals].
.2 Three power fuse refills, non-expulsion type, of each type installed.
Part 2 Products
2.1 MATERIALS
.1 Steel structural members: to CSA-G40.20/G40.21.
.2 High tensile, hot dipped galvanized, bolts, nuts, washers: to CAN/CSA-S16.
.3 Support insulators, station post type, coloured grey: to ANSI C29.9.
SPEC NOTE: In the following article insert appropriate text from Section 26 24 13- Switchboards, into this Section.
2.2 CIRCUIT BREAKERS
.1 Circuit Breakers; to Section [26 24 13- Switchboards]and as follows:
.1 [_____]
SPEC NOTE: In the following article insert appropriate text from Section 26 13 01- Isolating Switches to 15 kV, into this Section. Include grey station post type insulators.
2.3 ISOLATING SWITCHES
.1 Isolating switches to Section [26 13 01- Isolating Switches to 15 kV]and as follows:
.1 [_____]
SPEC NOTE: In the following article insert appropriate text from Section 26 18 26- Medium Voltage Reclosers, into this Section.
2.4 RECLOSERS
.1 Reclosers: to Section [26 18 26- Medium Voltage Reclosers]and as follows:
.1 [_____]
SPEC NOTE: In the following article insert appropriate text from Section 26 18 14- Fuse Cutouts and Fuse Links - Outdoor, into this Section.
2.5 FUSE CUTOUTS
.1 Fuse cutouts: to Section [26 18 14- Fuse Cutouts and Fuse Links - Outdoor]non-explosion type, with grey station post type insulators, operating hook stick and mounting bracket.
SPEC NOTE: In the following article insert appropriate text from Section 26 12 13- Liquid Filled, Medium Voltage Transformers, into this Section.
2.6 TRANSFORMERS
.1 Transformers: to Section [26 12 13- Liquid Filled, Medium Voltage Transformers]and as follows:
.1 [_____]
SPEC NOTE: In the following article insert appropriate text from Section 26 05 22- Connectors and Terminations, into this Section.
2.7 CABLE TERMINATIONS
.1 Cable terminations: to Section [26 05 22- Connectors and Terminations]and as follows:
.1 [_____]
SPEC NOTE: In the following article insert appropriate text from Section 26 41 01- Primary Lightning Arresters, into this Section
2.8 LIGHTNING ARRESTERS
.1 Lightning arresters: to Section [26 41 01- Primary Lightning Arresters]and as follows:
.1 [_____]
SPEC NOTE: In the following article insert appropriate text from Section 32 31 13- Chain Link Fences and Gates, into this Section.
2.9 SUBSTATION FENCE
.1 Substation fence: to Section 32 31 13- Chain Link Fences and Gates and as follows:
.1 [_____]
SPEC NOTE: In the following article insert appropriate text from Section 26 18 41- Interlock Systems, into this Section.
2.10 INTERLOCKS
.1 Interlocks: to Section [26 18 41- Interlock Systems]and as follows:
.1 [_____]
SPEC NOTE: In the following article insert appropriate text from Section 26 09 23.02- Lighting Control Devices - Photoelectric, Section 26 56 19- Roadway Lighting and Section 34 43 32- Floodlighting - Exterior, into this Section.
2.11 LIGHTING
.1 Lighting: to Sections [26 09 23.02- Lighting Control Devices - Photoelectric,] [26 56 19- Roadway Lighting] [34 43 32- Floodlighting - Exterior]and as follows:
.1 [_____]
SPEC NOTE: In the following article insert appropriate text from Section 26 09 23.01- Metering and Switchboard Instruments, into this Section.
2.12 METERING
.1 Metering: to Section [26 09 23.01- Metering and Switchboard Instruments]and as follows:
.1 [_____]
SPEC NOTE: In the following article insert appropriate text from Section 33 71 16.01- Electrical Pole Lines and Hardware, into this Section.
2.13 STRAIN INSULATORS
.1 Strain insulators: to Section [33 71 16.01- Electrical Pole Lines and Hardware]and as follows:
.1 [_____]
2.14 SUBSTATION STRUCTURE
.1 Substation structure, corrosion resistant, welded/bolted construction to form lattice type columns and girders, for field assembly.
.1 Individual columns and girders supplied [completely assembled] [un-assembled] [partially assembled].
.2 [Metric]Modular concept, minimum number of different parts, interchangeability, no need for field drilling or cutting.
.2 Fabricate structure from [aluminum alloy] [galvanized steel].
.3 Steel structural members hot dipped galvanized after prefabrication completed, including cutting, punching, drilling.
.1 Galvanizing to be minimum of 0.6 kg/m2zinc coating on members and 0.45 kg/m2zinc coating on bolts and threaded fasteners.
.4 Identify each member with [12]mm high characters indented into member [before galvanizing].
SPEC NOTE: In the following paragraphs specify tension, wind, ice loading values and combinations thereof.
.5 Structure to withstand line tension of [_____]safety factor of 2 of nominal yield point.[_____]
.6 Structure to withstand effects of electrical faults.
.1 Make girder and column bracing from formed angles notched to facilitate field assembly.
.2 Keep number of different braces to absolute minimum and fabricate similarly identified components being completely interchangeable.
.7 Structure complete with deformed bar anchor bolts and individual welded base plate assemblies to eliminate anchor bolt alignment problems.
.8 Galvanize steel base plates, anchoring devices, strain U-bolts, strain insulator tower eyes.
.9 Structure, equipment and lightning arrester grounding conductors complete with clamps and additional [1.2]m conductor length beyond ground level for connection to station grounding system.
SPEC NOTE: Use the following two paragraphs as options for very high voltage and large substation.
.10 Platform[s]for fuse changing.
.11 Lightning masts on structure to shield station and equipment under cone of protection sloping 1.5 to 1.
2.15 BUS AND CONNECTIONS
.1 Bus bars and connections: three phase [aluminum] [copper]suitably supported on insulators, including connectors.
.2 Flexible phase and ground connections to components.
.3 Identify phases of bus bar and connections [by marking] [by coloured paint].
.4 Support clamps for busbars and connections.
SPEC NOTE: In the following article specify full metering details e.g. whether package, or separate CT's and PT's.
2.16 REVENUE METERING
.1 Make provision for incorporation of revenue meters and instrument transformers provided by supply authority, on [secondary] [primary]side with conduit and wiring.
2.17 WARNING SIGNS
.1 Provide warning signs in accordance with Section [26 05 00- Common Work Results for Electrical].
.2 Warning signs to caution against fuse changing.
.3 Danger signs, warning against high voltage as required by inspection department.
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 Set and secure substation structure in place rigid, plumb and square and as indicated.
.2 Make field connections.
.3 Connect equipment, lightning arrestors, structure to station ground system.
.4 Fill [circuit breakers]with insulating liquid in accordance with manufacturer's recommendations.
.5 Co-ordinate connection to supply, with power supply authority. Identify phases.
3.3 FIELD QUALITY CONTROL
.1 Perform tests in accordance with Section [26 05 00- Common Work Results for Electrical].
.2 Arrange for pre-service inspection, oil sample and insulation test.
.3 Operate interrupter closing and tripping mechanism and verify correct functioning.
.4 Simulate instrument transformer, transducer signal sources of protective relays, check relays for correct operation, calibration, settings.
.5 Perform dc voltage test for 15 kV cables.
.6 Check insulation of substation assembly with 1000 V megger with feeder cables and connections disconnected.
.7 Conduct high potential tests on substation assembly to [DCC Representative's] [Departmental Representative's] [Consultant's]written instructions.
.8 Verify phase rotation of each feeder.
.9 Check continuity of each feeder.
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

