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SPEC NOTE: Use direct buried cables in suburban and open areas only, where cables are kept away from pavements and sidewalks. Indicate trench details including spacing and depth of cables in trench.
SPEC NOTE: For Transport Canada (TC) airport projects check department's standards for cable installation depths.
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 CAN/CSA-Z809-[08], Sustainable Forest Management.
.3 Forest Stewardship Council (FSC)
.1 FSC-STD-01-001-[2004], FSC Principle and Criteria for Forest Stewardship.
.4 Insulated Cable Engineers Association, Inc. (ICEA)
.5 Sustainable Forestry Initiative (SFI)
.1 SFI-[2010-2014]Standard.
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 [cables]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 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 [75] [50]% of construction wastes were recycled or salvaged.
SPEC NOTE: For Federal Government projects, all wood products are to be certified under any one of the three certification systems that operate in Canada: the Canadian Standards Association Sustainable Forest Management Standard, the Forest Stewardship Council's system or the Sustainable Forestry Initiative system. LEED Credit MRc7 - Certified Wood only recognizes wood products certified by FSC.
.3 Wood Certification: submit [vendor's] [manufacturer's]Chain-of-Custody Certificate number for CAN/CSA-Z809 or FSC or SFI certified wood.
1.4 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 [cables]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,] [padding,] [packaging materials] [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 CABLE PROTECTION
.1 [38 x 140]mm planks [pressure]treated with [coloured] [clear], [_____]
2.2 MARKERS
SPEC NOTE: If more than one type of marker is specified, indicate or specify in which areas they are to be used.
.1 Concrete type cable markers: [600 x 600 x 100]mm with words: cable, joint or conduit impressed in top surface, with arrows to indicate change in direction of cable and duct runs.
SPEC NOTE: For Environmental Canada (EC), Parks Canada Agency (PCA) Projects do not use following paragraph.
.2 Cedar post type markers: to CAN/CSA-Z809 or FSC or SFI [89 x 89]mm, [1.5]m long, pressure treated with [clear] [coloured], [_____]
.1 Nameplate: aluminum anodized [89 x 125]mm, [1.5]mm thick mounted on cedar post with mylar label 0.125 mm thick with words Cable, Joint or Conduit with arrows to indicate change in direction.
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 cable installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Departmental Representative] [DCC Representative] [Consultant].
.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  [Departmental Representative] [DCC Representative] [Consultant]].
3.2 DIRECT BURIAL OF CABLES
.1 After sand bed in accordance with Section [31 23 33.01- Excavating, Trenching and Backfilling,]is in place, lay cables maintaining [75]mm clearance from each side of trench to nearest cable.
.1 Do not pull cable into trench.
.2 Include offsets for thermal action and minor earth movements.
.1 Offset cables [150]mm minimum for each [60]m run, maintaining minimum cable separation and bending radius requirements.
SPEC NOTE: Use one of the following two paragraphs.
.3 Make termination and splice only as indicated leaving [0.6]m minimum of surplus cable in each direction.
.1 Make splices and terminations in accordance with manufacturer's written recommendations using approved splicing kits.
.4 [Underground cable splices not acceptable.]
.5 Minimum permitted radius at cable bends for rubber, plastic or lead covered cables, [8]times diameter of cable or in accordance with manufacturer's written recommendations; for metallic armoured cables, [12]times diameter of cables or in accordance with manufacturer's instructions.
.6 Cable separation:
.1 Maintain [75]mm minimum separation between cables of different circuits.
.2 Maintain [300]mm minimum horizontal separation between low and high voltage cables.
.3 When low voltage cables cross high voltage cables maintain [300]mm vertical separation with low voltage cables in upper position.
.4 At crossover, maintain [75]mm minimum vertical separation between low voltage cables and [150]mm between high voltage cables.
.5 Maintain [300]mm minimum lateral and vertical separation for fire alarm and control cables when crossing other cables, with fire alarm and control cables in upper position.
.6 Install treated planks on lower cables [0.6]m minimum in each direction at crossings.
.7 After sand protective cover specified in Section [31 23 33.01- Excavating, Trenching and Backfilling,]is in place, install continuous row of [interlocking cable blocks] [overlapping  [pressure] [38 x 140] treated planks]as indicated to cover length of run.
3.3 CABLE INSTALLATION IN DUCTS
.1 Install cables as indicated in ducts.
.2 Do not pull spliced cables inside ducts.
.3 Install multiple cables in duct simultaneously.
.4 Use CSA approved lubricants of type compatible with cable jacket to reduce pulling tension.
.5 To facilitate matching of colour coded multiconductor control cables reel off in same direction during installation.
.6 Before pulling cable into ducts and until cables are properly terminated, seal ends of lead covered cables with wiping solder; seal ends of non-leaded cables with moisture seal tape.
.7 After installation of cables, seal duct ends with duct sealing compound.
3.4 MARKERS
.1 Mark cable every [150]m along [cable] [duct]runs and changes in direction.
.2 Mark underground splices.
.3 Where markers are removed to permit installation of additional cables, reinstall existing markers.
SPEC NOTE: For Transport Canada (TC), use following paragraphs as required. Markers not required at or between units for runway, taxiway or approach lighting or at connections to series lighting isolating transformers.
.4 Install concrete cable markers within [180]m from each side of runway centreline; [45]m from each side of taxi way centreline; [50]m from edge of taxi ramps or aprons.
.5 Install cedar post type markers.
.6 Lay concrete markers flat and centred over cable with top flush with finish grade.
3.5 FIELD QUALITY CONTROL
.1 Perform tests in accordance with Section [26 05 00- Common Work Results for Electrical].
.2 Perform tests using qualified personnel.
.1 Include necessary instruments and equipment.
.3 Check phase rotation and identify each phase conductor of each feeder.
.4 Check each feeder for continuity, short circuits and grounds.
.1 Ensure resistance to ground of circuits is not less than [50]megohms.
.5 Pre-acceptance tests:
.1 After installing cable but before splicing and terminating, perform insulation resistance test with [1000]V megger on each phase conductor.
.2 Check insulation resistance after each splice and/or termination to ensure that cable system is ready for acceptance testing.
.6 Acceptance Tests:
.1 Ensure that terminations and accessory equipment are disconnected.
.2 Ground shields, ground wires, metallic armour and conductors not under test.
.3 High Potential (Hipot) Testing.
.1 Conduct hipot testing at [_____]recommendations.[manufacturer's] [ICEA]
SPEC NOTE: Current leakage testing is optional.
.4 Leakage Current Testing:
.1 Raise voltage in steps from zero to maximum values as specified by[manufacturer] [ICEA]for type of cable being tested.
.2 Hold maximum voltage for [ [_____]  s] [specified time period by  [manufacturer] [ICEA]].
.3 Record leakage current at each step.
.7 Provide [DCC Representative] [Departmental Representative] [Consultant]with list of test results showing location at which each test was made, circuit tested and result of each test.
.8 Remove and replace entire length of cable if cable fails to meet any of test criteria.
3.6 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.
3.7 PROTECTION
.1 Repair damage to adjacent materials caused by cables installation.
END OF SECTION

