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0. [bookmark: _Toc235483121][bookmark: _Toc393538610][bookmark: _Toc393546527][bookmark: _Toc393548496][bookmark: _Toc493847770][bookmark: _Toc14497730][bookmark: _Toc14497766][bookmark: _Toc14497864][bookmark: _Toc14742981][bookmark: _Toc15460497][bookmark: _Toc15461196][bookmark: _Toc15461704][bookmark: _Toc26336856][bookmark: _Toc26683259][bookmark: _Toc40838623][bookmark: _Toc40838655][bookmark: _Toc40848694][bookmark: _Toc40850697][bookmark: _Toc62277586][bookmark: _Toc62608975][bookmark: _Toc62609255][bookmark: tech]General
This specification comprise of all aspects regarding the electrical installation for the new BRT stations and associated electrical works in the greater Client area.
The Client has a primary Electrical Contractor at the Stations. All work shall be scheduled in liason with the primary Electrical Contractor to suit his master program.
[bookmark: _Toc14497731][bookmark: _Toc14497767][bookmark: _Toc14497865][bookmark: _Toc14742982][bookmark: _Toc15460498][bookmark: _Toc15461197][bookmark: _Toc15461705][bookmark: _Toc26336857][bookmark: _Toc26683260][bookmark: _Toc40838624][bookmark: _Toc40838656][bookmark: _Toc40848695][bookmark: _Toc40850698][bookmark: _Toc62277587][bookmark: _Toc62608976][bookmark: _Toc62609256][bookmark: _Toc235483122][bookmark: _Toc393538611][bookmark: _Toc393546528][bookmark: _Toc393548497][bookmark: _Toc493847771]Scope of Works
The scope of the installation shall comprise of:
Distribution board installation
Cable installation
Lighting installation
Power socket outlet installation
Wiring and wireways
Earthing and bonding
Labelling
Site supervision
Production of “as-built” drawings
[bookmark: _Toc14497732][bookmark: _Toc14497768][bookmark: _Toc14497866][bookmark: _Toc14742983][bookmark: _Toc15460499][bookmark: _Toc15461198][bookmark: _Toc15461706][bookmark: _Toc26336858][bookmark: _Toc26683261][bookmark: _Toc40838625][bookmark: _Toc40838657][bookmark: _Toc40848696][bookmark: _Toc40850699][bookmark: _Toc62277588][bookmark: _Toc62608977][bookmark: _Toc62609257][bookmark: _Toc235483123][bookmark: _Toc393538612][bookmark: _Toc393546529][bookmark: _Toc393548498][bookmark: _Toc493847772]Standard Specifications, Regulations and Codes
The latest edition, including all amendments up to date of tender of the following specifications publications and codes of practice shall be read in conjunction with this specification and shall be deemed to form part thereof:
0. [bookmark: _Toc393538614]Occupational Health and Safety Act of 1993
[bookmark: _Toc393538615]SANS 10142-1 – Wiring of premises 2003
[bookmark: _Toc393538616]SABS 0400 – Building regulations
[bookmark: _Toc393538617]SABS 0313 – Earthing of structures
[bookmark: _Toc393538618]Manufacturer's specifications and installation instructions
[bookmark: _Toc393538619]The Contractor shall ensure that all safety regulations and measures are applied and enforced during construction, repair and maintenance work on cabling, wiring, distribution boards, luminaires and power outlets.
[bookmark: _Toc393538620]The Contractor shall ensure that his company is registered to execute work in the Rustenburg Metropolitan area.
[bookmark: _Toc235483124][bookmark: _Toc393538621][bookmark: _Toc393546530][bookmark: _Toc393548499][bookmark: _Toc493847773][bookmark: _Toc26336873][bookmark: _Toc26683276][bookmark: _Toc40838640][bookmark: _Toc40838672][bookmark: _Toc40848711][bookmark: _Toc40850714][bookmark: _Toc62277589][bookmark: _Toc62608978][bookmark: _Toc62609258][bookmark: _Toc14497748][bookmark: _Toc14497784][bookmark: _Toc14497882][bookmark: _Toc14742999][bookmark: _Toc15460515][bookmark: _Toc15461214][bookmark: _Toc15461722]Construction Programme
The Contractor’s programme shall be co-ordinated with the programme of the Project Manager and shall include allowance for adverse weather conditions, builders holidays and public holidays as specified in the Contractor's Conditions of Contract.
[bookmark: _Toc235483125][bookmark: _Toc393538622][bookmark: _Toc393546531][bookmark: _Toc393548500][bookmark: _Toc493847774]Storage
The Contractor shall provide adequate and safe storage for all materials.  All materials shall be stored or stacked in positions that will not interfere with other work in progress in the area.
[bookmark: _Toc14497741][bookmark: _Toc14497777][bookmark: _Toc14497875][bookmark: _Toc14742992][bookmark: _Toc15460508][bookmark: _Toc15461207][bookmark: _Toc15461715][bookmark: _Toc26336866][bookmark: _Toc26683269][bookmark: _Toc40838633][bookmark: _Toc40838665][bookmark: _Toc40848704][bookmark: _Toc40850707][bookmark: _Toc42672893][bookmark: _Toc42673030][bookmark: _Toc43106700][bookmark: _Toc43106743][bookmark: _Toc48014227][bookmark: _Toc48014812][bookmark: _Toc48015021][bookmark: _Toc48525700][bookmark: _Toc48525761][bookmark: _Toc55978329][bookmark: _Toc56392386][bookmark: _Toc72645829][bookmark: _Toc72821171][bookmark: _Toc72906778][bookmark: _Toc235483126][bookmark: _Toc393538623][bookmark: _Toc393546532][bookmark: _Toc393548501][bookmark: _Toc493847775]Quality of Materials
[bookmark: _Toc393538624]All materials supplied or utilised under this Contract shall be new and unused. Only materials of first class quality and finish shall be utilised.  All materials shall be subject to prior approval by the Engineer.
[bookmark: _Toc393538625]All materials shall comply with the relevant SABS specifications.
[bookmark: _Toc393538626]All materials shall be unconditionally guaranteed for a period of 12 months from the date of practical completion, which is first hand over. Where Supplier's guarantees are of a shorter duration than 12 months, the Contractor shall unreservedly agree to the extension and cession of all warranties and guarantees.
[bookmark: _Toc393538627]The Contractor shall replace any materials that are found to be defective during the 12 months contractual defects liability period.
[bookmark: _Toc14497742][bookmark: _Toc14497778][bookmark: _Toc14497876][bookmark: _Toc14742993][bookmark: _Toc15460509][bookmark: _Toc15461208][bookmark: _Toc15461716][bookmark: _Toc26336867][bookmark: _Toc26683270][bookmark: _Toc40838634][bookmark: _Toc40838666][bookmark: _Toc40848705][bookmark: _Toc40850708][bookmark: _Toc42672894][bookmark: _Toc42673031][bookmark: _Toc43106701][bookmark: _Toc43106744][bookmark: _Toc48014228][bookmark: _Toc48014813][bookmark: _Toc48015022][bookmark: _Toc48525701][bookmark: _Toc48525762][bookmark: _Toc55978330][bookmark: _Toc56392387][bookmark: _Toc72645830][bookmark: _Toc72821172][bookmark: _Toc72906779][bookmark: _Toc235483127][bookmark: _Toc393538628][bookmark: _Toc393546533][bookmark: _Toc393548502][bookmark: _Toc493847776]Competence of Personnel, Workmanship and Staff
[bookmark: _Toc393538629]All work shall be executed and supervised by suitably qualified staff. Only “ACCREDITED PERSONS” shall be permitted to carry out and supervise work. 
[bookmark: _Toc393538630]The Contractor shall at all times have an adequate number of employees available during the construction period to ensure that the work does not delay the construction programme.
[bookmark: _Toc393538631]The works shall be supervised by a full time registered “MASTER ELECTRICIAN”.
[bookmark: _Toc14497743][bookmark: _Toc14497779][bookmark: _Toc14497877][bookmark: _Toc14742994][bookmark: _Toc15460510][bookmark: _Toc15461209][bookmark: _Toc15461717][bookmark: _Toc26336868][bookmark: _Toc26683271][bookmark: _Toc40838635][bookmark: _Toc40838667][bookmark: _Toc40848706][bookmark: _Toc40850709][bookmark: _Toc42672895][bookmark: _Toc42673032][bookmark: _Toc43106702][bookmark: _Toc43106745][bookmark: _Toc48014229][bookmark: _Toc48014814][bookmark: _Toc48015023][bookmark: _Toc48525702][bookmark: _Toc48525763][bookmark: _Toc55978331][bookmark: _Toc56392388][bookmark: _Toc72645831][bookmark: _Toc72821173][bookmark: _Toc72906780][bookmark: _Toc235483128][bookmark: _Toc393538632][bookmark: _Toc393546534][bookmark: _Toc393548503][bookmark: _Toc493847777]Co-ordination of Services
The Contractor shall be responsible for the on-site co-ordination with the Principal Contractor and other sub-contractors. Due allowance shall be made for this liaison and on-site co-ordination in the tender price.
Continuous liaison with the electronic services contractors will be required as the electrical and electronic work will have to be done in the same enclosures.
[bookmark: _Toc14497744][bookmark: _Toc14497780][bookmark: _Toc14497878][bookmark: _Toc14742995][bookmark: _Toc15460511][bookmark: _Toc15461210][bookmark: _Toc15461718][bookmark: _Toc26336869][bookmark: _Toc26683272][bookmark: _Toc40838636][bookmark: _Toc40838668][bookmark: _Toc40848707][bookmark: _Toc40850710][bookmark: _Toc42672896][bookmark: _Toc42673033][bookmark: _Toc43106703][bookmark: _Toc43106746][bookmark: _Toc48014230][bookmark: _Toc48014815][bookmark: _Toc48015024][bookmark: _Toc48525703][bookmark: _Toc48525764][bookmark: _Toc55978332][bookmark: _Toc56392389][bookmark: _Toc72645832][bookmark: _Toc72821174][bookmark: _Toc72906781][bookmark: _Toc235483129][bookmark: _Toc393538633][bookmark: _Toc393546535][bookmark: _Toc393548504][bookmark: _Toc493847778]Finishing and Tidying
[bookmark: _Toc393538634]In view of the concentration of construction and other activities likely to be experienced during the Contract period, progressive and systematic finishing and tidying will form an essential part of this Contract. On no account will soil, rubble, materials, equipment or unfinished operations be allowed to accumulate in such a manner as to unnecessarily impede the activities of others. In the event of this occurring the Employer will have the right to withhold payment for as long as may be necessary in respect of the relevant Works in the area(s) concerned, without thereby prejudicing the rights of others to institute claims against the Contractor on the ground of unnecessary obstruction.
[bookmark: _Toc393538635]Finishing and tidying shall therefore not be left to the end of the Contract, but shall be a continuous operation.
[bookmark: _Toc14497745][bookmark: _Toc14497781][bookmark: _Toc14497879][bookmark: _Toc14742996][bookmark: _Toc15460512][bookmark: _Toc15461211][bookmark: _Toc15461719][bookmark: _Toc26336870][bookmark: _Toc26683273][bookmark: _Toc40838637][bookmark: _Toc40838669][bookmark: _Toc40848708][bookmark: _Toc40850711][bookmark: _Toc42672897][bookmark: _Toc42673034][bookmark: _Toc43106704][bookmark: _Toc43106747][bookmark: _Toc48014231][bookmark: _Toc48014816][bookmark: _Toc48015025][bookmark: _Toc48525704][bookmark: _Toc48525765][bookmark: _Toc55978333][bookmark: _Toc56392390][bookmark: _Toc72645833][bookmark: _Toc72821175][bookmark: _Toc72906782][bookmark: _Toc235483130][bookmark: _Toc393538636][bookmark: _Toc393546536][bookmark: _Toc393548505][bookmark: _Toc493847779]Existing Works and Services
The Contractor is responsible for obtaining information regarding services and the existing works which may be affected by the new works. Before the Contractor commences operations, he must discuss with and have the approval of the Project manager concerned regarding the method he proposes to use for the safeguarding of any services and existing works he may encounter during construction. The cost of all precautionary measures, which may be necessary to ensure the safety of such services and existing works, as well as the protection of all persons, shall be borne by the Contractor. Any alteration to services, which may be required, shall be carried out by the Authority concerned at the expense of the Contractor. The Contractor shall be held responsible for any damage, injury or accident caused as a result of his failure to take the necessary precautionary measures.
[bookmark: _Toc14497746][bookmark: _Toc14497782][bookmark: _Toc14497880][bookmark: _Toc14742997][bookmark: _Toc15460513][bookmark: _Toc15461212][bookmark: _Toc15461720][bookmark: _Toc26336871][bookmark: _Toc26683274][bookmark: _Toc40838638][bookmark: _Toc40838670][bookmark: _Toc40848709][bookmark: _Toc40850712][bookmark: _Toc42672898][bookmark: _Toc42673035][bookmark: _Toc43106705][bookmark: _Toc43106748][bookmark: _Toc48014232][bookmark: _Toc48014817][bookmark: _Toc48015026][bookmark: _Toc48525705][bookmark: _Toc48525766][bookmark: _Toc55978334][bookmark: _Toc56392391][bookmark: _Toc72645834][bookmark: _Toc72821176][bookmark: _Toc72906783][bookmark: _Toc235483131][bookmark: _Toc393538637][bookmark: _Toc393546537][bookmark: _Toc393548506][bookmark: _Toc493847780]Supervision
Work shall at all times be subject to full time supervision by a qualified and experienced Site Agent.  This representative must be authorised and competent to receive instructions on behalf of the Contractor.
[bookmark: _Toc14497747][bookmark: _Toc14497783][bookmark: _Toc14497881][bookmark: _Toc14742998][bookmark: _Toc15460514][bookmark: _Toc15461213][bookmark: _Toc15461721][bookmark: _Toc26336872][bookmark: _Toc26683275][bookmark: _Toc40838639][bookmark: _Toc40838671][bookmark: _Toc40848710][bookmark: _Toc40850713][bookmark: _Toc42672899][bookmark: _Toc42673036][bookmark: _Toc43106706][bookmark: _Toc43106749][bookmark: _Toc48014233][bookmark: _Toc48014818][bookmark: _Toc48015027][bookmark: _Toc48525706][bookmark: _Toc48525767][bookmark: _Toc55978335][bookmark: _Toc56392392][bookmark: _Toc72645835][bookmark: _Toc72821177][bookmark: _Toc72906784][bookmark: _Toc235483132][bookmark: _Toc393538638][bookmark: _Toc393546538][bookmark: _Toc393548507][bookmark: _Toc493847781]Protection of other Services and Structures
[bookmark: _Toc393538639]The Contractor shall take all the necessary precautions to protect existing services, finishes and structures during the execution of the Contract, and shall be fully responsible for all repairs and damages thereto. The costs for any repairs of damages shall be recovered from the Contractor.
[bookmark: _Toc393538640]The Contractor shall also exercise extreme care when excavations are made, to avoid damage to existing or newly installed services. Any damages to other services shall be rectified forthwith and the costs for the rectification will therefore be recovered from the Contractor.
[bookmark: _Toc235483133][bookmark: _Toc393538641][bookmark: _Toc393546539][bookmark: _Toc393548508][bookmark: _Toc493847782]Work by Others
[bookmark: _Toc393538642]Extensive on-site liaison between the different Contractors will be required as this is a fast track, multi-disciplinary project.
[bookmark: _Toc393538643]The bulk electrical supply will be provided by Messrs. Xxxxxxx
[bookmark: _Toc393538644]PS13.3	The electronic systems will be supplied and installed by Messrs. Xxxxxxxx. 
The latter will also be responsible for rack wiring and IP structured cabling.
[bookmark: _Toc26336874][bookmark: _Toc26683277][bookmark: _Toc40838641][bookmark: _Toc40838673][bookmark: _Toc40848712][bookmark: _Toc40850715][bookmark: _Toc62277590][bookmark: _Toc62608979][bookmark: _Toc62609259][bookmark: _Toc235483134][bookmark: _Toc393538645][bookmark: _Toc393546540][bookmark: _Toc393548509][bookmark: _Toc493847783]Cable Installation
[bookmark: _Toc393538646]General
0. [bookmark: _Toc393538647]All power cables shall have stranded copper conductors, shall be of the 600/1 000V PVC/SWA/PVC type.
[bookmark: _Toc393538648]Sleeves, where specified, shall be Nextube, Kabelflex, minimum diameter of 50mm. Rigid ‘slow bends’ shall be installed where these sleeves exit from the soil trenches.
[bookmark: _Toc393538649]Where sleeves are not specified, armoured cables shall be laid directly in the ground.  Minimum laying depths shall be 650 mm below final ground level unless otherwise specified, and routes shall be as indicated on the drawings. The Contractor shall contact the Engineer regarding theft mitigation measures to be implemented.
[bookmark: _Toc393538650]The Contractor shall use hand excavation to minimise risk of damage to the numerous existing services.
[bookmark: _Toc393538651]All trenching, including excavations, bedding layers, shoring and prevention of waterlogging, drainage of excavations, backfilling and compaction of trenches form part of this contract.  The Contractor shall be deemed to have allowed for the laying of cables, terminal boxes, glands and termination of cables.  Trenches shall be compacted to a minimum of 93% of modified AASHTO density during backfilling.
[bookmark: _Toc393538652]Tenderers shall take cognisance of the fact that other services might be installed along the same routes as the cables.  The Contractor shall, before commencing with any excavations, peg out the proposed cable route and confirm it with the Engineer.
[bookmark: _Toc393538653]Positions of concrete cable markers shall be pegged on site in collaboration with the Engineer.  The wording of the aluminum labels shall be provided by the Engineer.
[bookmark: _Toc393538654]Tenderers are to note that some cables will be installed underneath paved areas.  The Contractor shall be required to provide appropriate machinery for this type of installation and shall allow in his tender price for hiring of such machinery and the remedial civil work associated with this installation.
[bookmark: _Toc14497749][bookmark: _Toc14497785][bookmark: _Toc14497883][bookmark: _Toc14743000][bookmark: _Toc15460516][bookmark: _Toc15461215][bookmark: _Toc15461723][bookmark: _Toc26336875][bookmark: _Toc26683278][bookmark: _Toc40838642][bookmark: _Toc40838674][bookmark: _Toc40848713][bookmark: _Toc40850716][bookmark: _Toc62277591][bookmark: _Toc62608980][bookmark: _Toc62609260][bookmark: _Toc235483135][bookmark: _Toc393538655][bookmark: _Toc393546541][bookmark: _Toc393548510][bookmark: _Toc493847784]Distribution Boards
[bookmark: _Toc393538656]Distribution boards shall comply with the requirements of IEC 439-1.
[bookmark: _Toc393538657]The distribution board requirements are as shown on the schematic drawings.  Note 5 kA minimum fault level.
[bookmark: _Toc393538658]Note that overvoltage protection is required at every DB, with the exception of UPS DB’s.
For single phase DB’s, the Contractor shall install DIN rail mounted Dehnguard and Dehngap plug-in modules. The modules shall be earthed by means of 4mm insulated wiring.
[bookmark: _Toc393538659]Electrical Contractors are advised to order the distribution boards and equipment from a reputable Manufacturer, as inferior boards will not be accepted.
[bookmark: _Toc393538660]Shop drawings shall be submitted to the Engineer for formal approval before any manufacture commences.
[bookmark: _Toc393538661]It shall further be noted that late approval of drawings and distribution boards due to non-compliance with the specification will not relieve the Electrical Contractor from his obligations to complete the installation according to the programme.  No claims for delays or extension of time in this regard, will be entertained.
[bookmark: _Toc393538662]All phase, neutral and earth busbars shall be adequately sized to accept all circuits and connections.
[bookmark: _Toc393538663]Door hinges shall be of the Perano manufacture.  The steel doors shall be padlockable.
[bookmark: _Toc393538664]The front face panels shall be secured by means of the Perano type catches.  Catches with slots or square key formats will not be acceptable.
[bookmark: _Toc393538665]The distribution boards shall be powder coated and colour shall be as specified.  Powder coat quality shall be verified during distribution board tests.
[bookmark: _Toc393538666]All distribution boards must be inspected and accepted in the factory prior to dispatching.  The exact wording of the engraved labelling shall be finalized during the pre-handover inspection.
[bookmark: _Toc62608981][bookmark: _Toc62609261][bookmark: _Toc235483136][bookmark: _Toc393538667][bookmark: _Toc393546542][bookmark: _Toc393548511][bookmark: _Toc493847785][bookmark: _Toc14497750][bookmark: _Toc14497786][bookmark: _Toc14497884][bookmark: _Toc14743001][bookmark: _Toc15460517][bookmark: _Toc15461216][bookmark: _Toc15461724][bookmark: _Toc26336876][bookmark: _Toc26683279][bookmark: _Toc40838643][bookmark: _Toc40838675][bookmark: _Toc40848714][bookmark: _Toc40850717]Power Skirting, Cable Trays, Trunking and Conduits
[bookmark: _Toc393538668]Cable trays
0. [bookmark: _Toc393538669]Cable trays shall be of the heavy duty Cabstrut type or approved equivalent trays.  The cable tray width shall be as specified on the relevant drawings.  Only purpose-made splices, risers, offsets and bends shall be used.
[bookmark: _Toc393538670]Trays shall be fastened onto lengths of P2000 unitstrut.  Each unistrut section shall be fixed to the structure with 8 x 80 mm expansion bolts.  Unistrut spacing shall be 600 mm maximum.
[bookmark: _Toc393538671]Power skirting
0. [bookmark: _Toc393538672]Power skirting, where specified, shall be 2 compartment Cabstrut Venus Modular PVC power skirting.
0. [bookmark: _Toc393538673]Power skirting shall be supplied complete with purpose-made faceplate equipment and all the necessary accessories including covers, bends, clip-on partitions, etc.
0. [bookmark: _Toc393538674]Power skirting shall be used for power, data and telephone wiring and outlets shall be the Crabtree range.
0. [bookmark: _Toc393538675]The power skirting shall be linked to the distribution board by conduit installed to a pre-manufactured conduit entry unit behind the power skirting.  The power skirting shall be clearly marked on the front cover “conduit entry”.  The conduit links shall be routed inside chipped floor screed.
0. [bookmark: _Toc393538676]The same arrangement shall apply at positions where power skirting are interlinked.  A minimum of four 20 mm diameter PVC conduits shall be installed in each case; i.e. power 2x, data 1x, and telephone 1x.  The Tenderer shall allow in his price for drilling through walls and chipping in the floor for the interlinking conduit where indicated on drawings.
0. [bookmark: _Toc393538677]Any resulting damage to completed finishes will be rectified to the satisfaction of the Principal Contractor and the Project manager, at the Contractor’s expense.
0. [bookmark: _Toc393538678]Extreme accuracy will be required during marking out to ensure that the conduit entries exiting the floor slab and walls are positioned correctly.
[bookmark: _Toc393538679]Trunking
0. [bookmark: _Toc393538680]Steel trunking, where required, shall be the hot dip galvanised Cabstrut type complete with elbows, tees and covers.  The width shall be as specified on the relevant drawings. Trunking shall be powder coated.  Colour to be approved by the Architect.
[bookmark: _Toc393538681][bookmark: _Toc62277593]Conduit
0. [bookmark: _Toc393538682][bookmark: _Toc14497751][bookmark: _Toc14497787][bookmark: _Toc14497885][bookmark: _Toc14743002][bookmark: _Toc15460518][bookmark: _Toc15461217][bookmark: _Toc15461725][bookmark: _Toc26336877][bookmark: _Toc26683280][bookmark: _Toc40838644][bookmark: _Toc40838676][bookmark: _Toc40848715][bookmark: _Toc40850718][bookmark: _Toc62277594][bookmark: _Toc62608982][bookmark: _Toc62609262]Internal conduits shall be PVC and installed flush inside walls and slabs and surface mounted in ceiling voids.  No conduit installation on the wall surfaces shall be permitted in the building.
0. [bookmark: _Toc393538683]Conduit work under open roof structures and inside ceilings shall be done in a rectangular grid pattern.  Steel saddles shall be used inside ceilings.  Caddy clamps shall be used on roof purlins, maximum spacing of saddles and clamps shall be 750 mm.
0. [bookmark: _Toc393538684]All external conduits exposed to sunlight or rain shall be Bosal-type galvanised steel. Aluminum hospital conduit saddles shall be employed.  External draw box covers shall be sealed with white silicone after the installation has been completed.
0. [bookmark: _Toc393538685]Chasing where applicable, shall only be done with a twin-blade chasing angle grinder or approved methods.  Prior approval must first be obtained from the Architect or Engineer before any chasing work is carried out.
[bookmark: _Toc235483137][bookmark: _Toc393538686][bookmark: _Toc393546543][bookmark: _Toc393548512][bookmark: _Toc493847786]Lighting Installation
[bookmark: _Toc393538687]General
0. [bookmark: _Toc393538688]Light fittings shall be delivered to site in boxes as packed by the Manufacturer. When the installation is handed over, all light fittings shall be in a working condition, new and unused.
0. [bookmark: _Toc393538689]The permanent light fittings intended for installation shall not be used for temporary lighting during construction. The certificate of completion for the installation will not be finalised, unless all light fittings and lamps are in working order.
0. [bookmark: _Toc393538690]All fluorescent type light fittings shall be equipped with 26 mm diameter tubes, generally 1200 mm long and with a colour temperature of 4300 K (cool white) and minimum colour rendering index (Ra) of 64. The Engineer will reject unmarked lamps. All costs to replace these lamps with marked lamps will be for the Electrical Contractor’s account.
0. [bookmark: _Toc393538691]All light fittings and light fitting components shall be approved by the Engineer and capacitors and ballasts shall bear the SABS mark of approval.
0. [bookmark: _Toc393538692]Fluorescent tubes shall have bi-pin end cap arrangements and shall fit into telescopic spring assisted lamp holders to ensure that the lamps are always secure.
0. [bookmark: _Toc393538693]The metal body parts shall be finished in white epoxy powder coating for maximum reflectance.
0. [bookmark: _Toc393538694]Ballasts shall be of the electronic Osram or Tridonic electronic type and shall be power factor corrected to ensure a power factor better than 0,9.
0. [bookmark: _Toc393538695]The Contractor shall submit samples for approval of all types of light fittings to the Engineer prior to procurement thereof.
0. [bookmark: _Toc393538696]Lamps shall be Osram or Philips manufacture.
[bookmark: _Toc393538697]Light switches
Light switches shall be rated at 16A, similar or approved equal to Crabtree manufacture, complete with white cover plates.
[bookmark: _Toc393538698]Schedule of luminaires
0. [bookmark: _Toc393538699]All light fittings shall be supplied complete with lamps.
0. [bookmark: _Toc393538700][bookmark: _Toc14497752][bookmark: _Toc14497788][bookmark: _Toc14497886][bookmark: _Toc14743003][bookmark: _Toc15460519][bookmark: _Toc15461218][bookmark: _Toc15461726][bookmark: _Toc26336878][bookmark: _Toc26683281][bookmark: _Toc40838645][bookmark: _Toc40838677][bookmark: _Toc40848716][bookmark: _Toc40850719][bookmark: _Toc62277595][bookmark: _Toc62608983][bookmark: _Toc62609263]The schedule of luminaires shall be issued once the design has been approved.
[bookmark: _Toc235483138][bookmark: _Toc393538701][bookmark: _Toc393546544][bookmark: _Toc393548513][bookmark: _Toc493847787]Power Socket Outlets
[bookmark: _Toc393538702]For the power installation, the Contractor shall be responsible for: -
0. [bookmark: _Toc393538703]Supply and installation of 16A switch socket outlets.
[bookmark: _Toc393538704]Supply and installation of isolators for fixed equipment, geysers and aircon.
[bookmark: _Toc393538705]Wiring of all circuits back to the DB’s.
[bookmark: _Toc393538706]Labelling of all outlets as specified.
[bookmark: _Toc393538707]Testing of all circuits.
[bookmark: _Toc393538708]Socket outlets
0. [bookmark: _Toc393538709]Wall-mounted socket outlets shall be similar or approved equal to 16A Crabtree type complete with cradle and white socket outlet cover plates for normal power.  Red socket outlet cover plates for UPS power shall be used.
[bookmark: _Toc393538710]Single and double socket outlets shall each be mounted in a flush-mounted in a horizontal    100 x 50mm wall box or in the power skirting.
[bookmark: _Toc393538711]UPS circuits, feeding the power distribution modules inside the equipment cabinets, shall have insulated 2.5mm² earth cable back to the UPS DB.
[bookmark: _Toc393538712]Isolators for equipment racks and fixed appliances
a) Isolators shall be flush or surface mounted and shall be similar and equal to the Crabtree range with 20A double pole isolator and cord grip.
[bookmark: _Toc393538713]Industrial switch socket outlets
a) Three phase units – where specified - shall be similar or equal approved to the Waco 5-pin type 123356 IP57 unit.  One straight plug top type 203356 is required with every outlet.
[bookmark: _Toc235483139][bookmark: _Toc393538714][bookmark: _Toc393546545][bookmark: _Toc393548514][bookmark: _Toc493847788][bookmark: _Toc14497753][bookmark: _Toc14497789][bookmark: _Toc14497887][bookmark: _Toc14743004][bookmark: _Toc15460520][bookmark: _Toc15461219][bookmark: _Toc15461727][bookmark: _Toc26336879][bookmark: _Toc26683282][bookmark: _Toc40838646][bookmark: _Toc40838678][bookmark: _Toc40848717][bookmark: _Toc40850720][bookmark: _Toc62277596][bookmark: _Toc62608984][bookmark: _Toc62609264]Telephone Outlets
Not applicable; telephones shall be IP-based.
[bookmark: _Toc235483140][bookmark: _Toc393538715][bookmark: _Toc393546546][bookmark: _Toc393548515][bookmark: _Toc493847789][bookmark: _Toc10103364][bookmark: _Toc10105820][bookmark: _Toc10105870][bookmark: _Toc10106588][bookmark: _Toc10106618][bookmark: _Toc10106648][bookmark: _Toc10106678][bookmark: _Toc11477250][bookmark: _Toc11477339][bookmark: _Toc11486125][bookmark: _Toc11486210][bookmark: _Toc11488320][bookmark: _Toc11488549][bookmark: _Toc11488735][bookmark: _Toc11569310][bookmark: _Toc11569807][bookmark: _Toc11571297][bookmark: _Toc11732990][bookmark: _Toc11733434][bookmark: _Toc11741200][bookmark: _Toc11747000][bookmark: _Toc58903046][bookmark: _Toc59188400][bookmark: _Toc59192692][bookmark: _Toc59196149]Wiring
[bookmark: _Toc393538716]Surfix or Norse cable shall not be accepted on this site. Only SABS general purpose stranded copper wiring shall be accepted.
[bookmark: _Toc393538717]All circuits shall be wired from fresh unused coils of red, white, blue and black conductors. The colours of conductors shall correspond to the phase from which that circuit is fed. An alternative colour may be used for the switched conductor between the light switch and the light fitting. The use of insulation tape to indicate phases will not be accepted.
[bookmark: _Toc393538718]Wiring shall not be drawn into conduit until the conduit installation has been completed, fitted with bushes and all moisture and debris have been removed.
[bookmark: _Toc393538719]Joints of any kind will not be permitted in wiring. No more than 2 single or 1 three phase circuit may be drawn into any conduit.
[bookmark: _Toc393538720]All conductors shall be marked by suitable cable markers indicating the circuit (e.g. L1 on both line and neutral conductors) at either end.

	Circuit
	Minimum conductor (size)

	
	Phase (mm²)
	Earth (mm²)

	Lighting power supply
	2,5
	2,5 bare

	Switched socket outlets & Isolators
	4,0
	2,5 bare

	UPS Switched socket outlets
	2,5
	2,5 insul


[bookmark: _Toc14497754][bookmark: _Toc14497790][bookmark: _Toc14497888][bookmark: _Toc14743005][bookmark: _Toc15460521][bookmark: _Toc15461220][bookmark: _Toc15461728][bookmark: _Toc26336880][bookmark: _Toc26683283][bookmark: _Toc40838647][bookmark: _Toc40838679][bookmark: _Toc40848718][bookmark: _Toc40850721][bookmark: _Toc62277597][bookmark: _Toc62608985][bookmark: _Toc62609265]
[bookmark: _Toc235483141][bookmark: _Toc393538721][bookmark: _Toc393546547][bookmark: _Toc393548516][bookmark: _Toc493847790]Earthing and Bonding
[bookmark: _Toc393538722]The Electrical Contractor is to ensure that the installations covered in this document are effectively earthed and bonded in accordance with the requirements of the SABS 0313.
[bookmark: _Toc393538723]An earth mat will be installed underneath each kiosk surface bed to ensure an earth resistance of less than 1 Ohm. This work shall be done by Others.
[bookmark: _Toc235483142][bookmark: _Toc393538724][bookmark: _Toc393546548][bookmark: _Toc393548517][bookmark: _Toc493847791]Labelling of Circuits
All outlets, isolators and light switches shall be labelled with engraved labels on the cover plate.  The label shall indicate the supply DB and circuit number (e.g. DB-6-L5).  Wiring inside the DB shall be bear Gravoplast labels.
[bookmark: _Toc14497756][bookmark: _Toc14497792][bookmark: _Toc14497890][bookmark: _Toc14743007][bookmark: _Toc15460523][bookmark: _Toc15461222][bookmark: _Toc15461730][bookmark: _Toc26336883][bookmark: _Toc26683286][bookmark: _Toc40838649][bookmark: _Toc40838681][bookmark: _Toc40848720][bookmark: _Toc40850723][bookmark: _Toc62277599][bookmark: _Toc62608987][bookmark: _Toc62609267][bookmark: _Toc235483143][bookmark: _Toc393538725][bookmark: _Toc393546549][bookmark: _Toc393548518][bookmark: _Toc493847792]Inspections
[bookmark: _Toc393538726]The Electrical Engineer’s or Client’s representative will inspect the installation at any time. All inferior, unsuitable, unacceptable or rejected work shall, if indicated by the inspecting officers or the Engineer, be removed and shall be rectified by the Electrical Contractor at his own expense. Under no circumstances will these inspections relieve the Electrical Contractor of his obligations in terms of the document nor will these inspections be regarded as final approval of the works or portions thereof.
[bookmark: _Toc393538727]Where, inspections are requested by the Contractor, the Electrical Engineer’s or Client’s inspection shall only be carried out after the Contractor has carried out his own preliminary inspection to ensure that the Works are completed and comply with the documents. The Electrical Engineer’s or Client’s inspection shall therefore not be regarded as supervision, fault listing, quality assurance or site management.
[bookmark: _Toc14497757][bookmark: _Toc14497793][bookmark: _Toc14497891][bookmark: _Toc14743008][bookmark: _Toc15460524][bookmark: _Toc15461223][bookmark: _Toc15461731][bookmark: _Toc26336884][bookmark: _Toc26683287][bookmark: _Toc40838650][bookmark: _Toc40838682][bookmark: _Toc40848721][bookmark: _Toc40850724][bookmark: _Toc62277600][bookmark: _Toc62608988][bookmark: _Toc62609268][bookmark: _Toc235483144][bookmark: _Toc393538728][bookmark: _Toc393546550][bookmark: _Toc393548519][bookmark: _Toc493847793]Site Tests and Commissioning
[bookmark: _Toc393538729]The following minimum site tests shall be carried out by the Contractor and the results presented to the Engineer:
0. [bookmark: _Toc393538730]insulation resistance between all conductors and earth
0. [bookmark: _Toc393538731]insulation resistance between all conductors and neutral
0. [bookmark: _Toc393538732]insulation resistance between all 3 phase conductors
0. [bookmark: _Toc393538733]polarity of light switches
0. [bookmark: _Toc393538734]earth leakage protection
[bookmark: _Toc393538735]After submission of the test results, the Contractor shall notify that the installation is complete, tested and in working order. 
The Client or the Engineer will witness the re-testing of the installation.
[bookmark: _Toc14497758][bookmark: _Toc14497794][bookmark: _Toc14497892][bookmark: _Toc14743009][bookmark: _Toc15460525][bookmark: _Toc15461224][bookmark: _Toc15461732][bookmark: _Toc26336885][bookmark: _Toc26683288][bookmark: _Toc40838651][bookmark: _Toc40838683][bookmark: _Toc40848722][bookmark: _Toc40850725][bookmark: _Toc62277601][bookmark: _Toc62608989][bookmark: _Toc62609269][bookmark: _Toc235483145][bookmark: _Toc393538736][bookmark: _Toc393546551][bookmark: _Toc393548520][bookmark: _Toc493847794]Certificate of Compliance
[bookmark: _Toc393538737]All work covered under this contract or that has to be carried out on site, must be executed by a qualified and fully representative person. Only persons registered as an “installation electrician” will be accepted to carry out the installation work. After completion of the contract, the Contractor shall submit to the Engineer a certificate of compliance in terms of legislation prior to final payment being processed.
[bookmark: _Toc393538738]One Certificate of Compliance is required per electrical DB completed, and the certificate shall cover all downstream works.
[bookmark: _Toc14497759][bookmark: _Toc14497795][bookmark: _Toc14497893][bookmark: _Toc14743010][bookmark: _Toc15460526][bookmark: _Toc15461225][bookmark: _Toc15461733][bookmark: _Toc26336886][bookmark: _Toc26683289][bookmark: _Toc40838652][bookmark: _Toc40838684][bookmark: _Toc40848723][bookmark: _Toc40850726][bookmark: _Toc62277602][bookmark: _Toc62608990][bookmark: _Toc62609270][bookmark: _Toc235483146][bookmark: _Toc393538739][bookmark: _Toc393546552][bookmark: _Toc393548521][bookmark: _Toc493847795]As Built Drawings and Documentation
The Contractor shall prepare as-built drawings of his cable trenches, earthing cable layout as well as all the conduit routes.
[bookmark: _Toc14497760][bookmark: _Toc14497796][bookmark: _Toc14497894][bookmark: _Toc14743011][bookmark: _Toc15460527][bookmark: _Toc15461226][bookmark: _Toc15461734][bookmark: _Toc26336887][bookmark: _Toc26683290][bookmark: _Toc40838653][bookmark: _Toc40838685][bookmark: _Toc40848724][bookmark: _Toc40850727][bookmark: _Toc62277603][bookmark: _Toc62608991][bookmark: _Toc62609271][bookmark: _Toc235483147][bookmark: _Toc393538740][bookmark: _Toc393546553][bookmark: _Toc393548522][bookmark: _Toc493847796]12-Month Defects Liability Period
[bookmark: _Toc393538741]The equipment and installation supplied under this contract shall be guaranteed for a period of twelve months from date of acceptance by the Engineer in all respects and commissioned for continuous service. The tender price shall include for the above.
[bookmark: _Toc393538742]The defects liability will be for a period of twelve months, calculated from the date of issue of the Certificate of completion by the Engineer. Retention funds will be reduced to 5% upon the commencement of the defects liability period. The balance of the retention money will be paid out after the lapse of the defects liability, provided the installation has operated in a stable and satisfactory working order during this period.
[bookmark: _Toc393538743]The Contractor shall be responsible for the replacement of all missing draw wires and conduit accessories during the contractual 12 months defects liability period. 
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