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SPEC NOTE: Ensure that underground water pipe is conductive if used as ground connection.
SPEC NOTE: Grounding equipment based on CSA C22.2 No.41.
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 837-[02], IEEE Standard for Qualifying Permanent Connections Used in Substation Grounding.
.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 Z32-[09], Electrical Safety and Essential Electrical Systems in Health Care Facilities.
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 [grounding equipment]and include product characteristics, performance criteria, physical size, finish and limitations.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.3 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 [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 [grounding equipment]for incorporation into manual.
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] [in dry location] [off ground]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [grounding equipment]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 [padding,] [pallets,] [crates,] [packaging materials]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
Part 2 Products
2.1 EQUIPMENT
.1 Clamps for grounding of conductor: size [as required] [as indicated]to electrically conductive underground water pipe.
.2 Copper conductor: minimum [6]m long for each concrete encased electrode, bare, stranded, [tinned], soft annealed, size [as required] [as indicated].
.3 Rod electrodes: [19] [stainless steel] [galvanized steel] [copper clad steel]mm diameter by minimum [3]m long.
.4 Plate electrodes: [galvanized] [copper] [iron] [steel], surface area [0.2]m2, minimum [1.6]mm thick.
.5 Grounding conductors: bare stranded copper, [tinned], soft annealed, size [as indicated].
.6 Insulated grounding conductors: green, copper conductors, size [as indicated].
.7 Ground bus: copper, size [as indicated], complete with insulated supports, fastenings, connectors.
.8 Non-corroding accessories necessary for grounding system, type, size, material as indicated, including but not necessarily limited to:
.1 Grounding and bonding bushings.
.2 Protective type clamps.
.3 Bolted type conductor connectors.
.4 Thermit welded type conductor connectors.
.5 Bonding jumpers, straps.
.6 Pressure wire connectors.
SPEC NOTE: The following paragraph is necessary for grounding of neutral point of zig-zag grounding transformer.
.9 Grounding resistance bank: [indoor] [outdoor], [single] [3]phase, [star] [delta] connected, [_____]type, system voltage [_____][_____]
.10 Zig-zag grounding transformer: [outdoor] [indoor], [single] [3]phase, star connected, [_____][_____]
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 grounding equipment installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [DCC Representative] [Departmental Representative] [Consultant].
.2 Inform [Departmental Representative] [DCC 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] [DCC Representative] [Consultant]].
3.2 INSTALLATION GENERAL
.1 Install complete permanent, continuous grounding system including, electrodes, conductors, connectors, accessories. [Where EMT is used, run ground wire in conduit.]
.2 Install connectors in accordance with manufacturer's instructions.
.3 Protect exposed grounding conductors from mechanical injury.
.4 Make buried connections, and connections to conductive water main, electrodes, using [copper welding by thermit process] [permanent mechanical connectors or inspectable wrought copper compression connectors to ANSI/IEEE 837].
.5 Use mechanical connectors for grounding connections to equipment provided with lugs.
.6 Soldered joints not permitted.
.7 Install bonding wire for flexible conduit, connected at [both] [one]end[s]to grounding bushing, solderless lug, clamp or cup washer and screw. Neatly cleat bonding wire to exterior of flexible conduit.
.8 Install flexible ground straps for bus duct enclosure joints, where such bonding is not inherently provided with equipment.
.9 Install separate ground conductor to outdoor lighting standards.
.10 Install grounding resistance bank [as indicated] [where required].
.11 Install zig-zag grounding transformer [where required] [as indicated] [on line side of main interrupter].
SPEC NOTE: Normally copper is bonded to steel at 3 m intervals in both directions where radio frequency interference is problem.
.12 Connect building structural steel and metal siding to ground [by welding copper to steel].
.13 Make grounding connections in radial configuration only, with connections terminating at [street side of water pipe] [single grounding point]. Avoid loop connections.
.14 Bond single conductor, metallic armoured cables to cabinet at supply end, [and provide non-metallic entry plate at load end] [and load end].
.15 Ground secondary service pedestals.
3.3 MAINTENANCE HOLES
.1 Install conveniently located grounding stud, electrode, size [as indicated]stranded copper conductor in each maintenance hole.
.2 Install ground rod in each maintenance hole so that top projects through bottom of maintenance hole. Provide with lug to which grounding connection can be made. Confirm ground resistance meets or exceeds Canadian Electrical Code minimum requirements.
3.4 ELECTRODES
.1 Make ground connections to continuously conductive underground water pipe on street side of water meter.
.2 Install water metre shunt.
.3 Install concrete encased electrodes in building foundation footings, with terminal connected to grounding network.
.4 Install [rod], [plate]electrodes and make grounding connections [as indicated].
.5 Bond separate, multiple electrodes together.
.6 Use size [4/0] [3/0] [2/0]AWG copper conductors for connections to electrodes.
SPEC NOTE: In the following paragraph indicate method to be used, based on knowledge of actual site.
.7 Make special provision for installing electrodes that will give [acceptable]resistance to ground value where rock or sand terrain prevails. Ground as indicated.
3.5 SYSTEM AND CIRCUIT GROUNDING
.1 Install system and circuit grounding connections [to neutral]of [primary [_____] V system], [secondary [_____] V system].
3.6 EQUIPMENT GROUNDING
.1 Install grounding connections to typical equipment included in, but not necessarily limited to following list. Service equipment, transformers, switchgear, duct systems, frames of motors, motor control centres, starters, control panels, building steel work, generators, elevators and escalators, distribution panels, outdoor lighting, cable trays.
3.7 GROUNDING BUS
.1 Install copper grounding bus mounted on insulated supports on wall of electrical room and communication equipment room.
.2 Ground items of electrical equipment in electrical room and IT equipment in communication equipment room to ground bus with individual bare stranded copper connections size 2/0AWG.
3.8 HOSPITALS
.1 Grounding in hospital operating rooms: to CSA Z32.
.2 Connect equipment [and leakage current devices]to building ground system [and supplementary grounding electrodes].
.3 Install ground bus for conductive floor tile. Make connections from tile system to bus in accordance with tile manufacturer's instructions. Ground resistance to CSA Z32.
.4 Install isolated grounding system where required.
3.9 COMMUNICATION SYSTEMS
.1 Install grounding connections for telephone, sound, fire alarm, security systems, intercommunication systems as follows:
.1 Telephones: make telephone grounding system in accordance with telephone company's requirements.
.2 Sound, fire alarm, security systems, intercommunication systems as indicated.
SPEC NOTE: Standard "code" grounding arrangement is not effective or safe in permafrost conditions. Where water and sewage or pipes are installed, they are not acceptably connected to earth and are not reliable or safe as bonding paths for several reasons. Ground electrodes are necessary for safety against shock in summer, when a varying depth of ground surface is thawed (estimated 0.6 to 1.2 m). Thawed layer will conduct enough in summer to be dangerous to someone standing on it who is also in contact with a fault potential that is present on a normally neutral object, such as a conduit, metal siding, pipe, etc. Any part of an electrode in the permanently frozen ground below thawed layer would be useless. Electrode will be useless in winter when the ground is frozen up to surface. For winter conditions when ground is frozen to surface, solution is to ensure safety against shock by means of an equipotential bonding system within building, bonding everything metallic together carefully and not depending on casual contact between different metallic systems, pipes outside building, or on ground electrodes.
SPEC NOTE: A method used in closely knit type of settlements is to run a continuous ground wire along power pole line. This would be tied into available ground elements.
3.10 PERMAFROST
.1 Bond non-current carrying metal parts together with size [_____]
.1 Hot water heating system.
.2 Main water pipe.
.3 Main building drain.
.4 Oil line.
.5 Telephone, radio/tv, emergency and fire alarm lead-in or service conduits, near panels.
.6 Make connections to pipes on building side of main valves and tanks. Connect jumpers across boilers to supply and return hot water heating pipes.
.2 Drive [three]-19 mm diameter x 3 m copper clad ground rods at least 1.8 m apart in original undisturbed ground. If rods will not penetrate permafrost, drive at angle not more than 60 degrees from vertical, and in same direction. Rods must be driven, not trenched.
.3 Install ground wire from service neutral bar to rods and where buried use bare copper not smaller than size 1 AWG strand or size 4 AWG solid, and at least [640]mm below ground. Bond ground conductor, or short tap from it, to outside metal sheathing of building close to power service conduit. Use lug or cast clamp, with bronze or plated bolt, nut and washers (not sheet metal screw or wood screw). Remove paint from sheathing for good contact. Conduit is required only on outside wall of building. Indoors, run bare and fasten as specified for equipotential bonding wire.
.4 Install electrode interconnections where metal parts, circuits or grounding conductors and/or electrodes are in proximity to lightning rod conductors.
3.11 FIELD QUALITY CONTROL
.1 Perform tests in accordance with Section [26 05 00- Common Work Results for Electrical].
.2 Perform ground continuity and resistance tests using method appropriate to site conditions and to approval of [Departmental Representative] [Consultant] [DCC Representative]and local authority having jurisdiction over installation.
.3 Perform tests before energizing electrical system.
.4 Disconnect ground fault indicator during tests.
3.12 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 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
END OF SECTION

