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SPECIFICATION FOR ELECTRICAL WORK


 SECTION 1 – GENERAL SPECIFICATIONS
NOTICE TO TENDERERS

1. It is a specific requirement for this tender that the Electrical Contractor shall be registered with the CIDB and have a grading of 5GB or 5CE  or higher class of construction works.
2. As per the Occupational Health and Safety Act, 1993 Electrical Installation Regulations, all electrical work shall be done by an Electrical Contractor registered with the Electrical Contracting Board of South Africa.
2.
The Electrical Contractor shall be appointed by the Main Contractor as a sub-contractor and the legal obligation rests on the sub-contractor to enter into a contract with the main contractor after the acceptance of the sub-contractor’s tender.
3. The tenderer for the principal contract shall submit additional information regarding the installer of   the electrical installation together with the returnables enclosed with the tender enquiry document.

4. The contractor, on acceptance of his tender for the principal contract shall submit within the period stated, the information indicated on the forms in Section 3 – Returnable Schedules.
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1.
TESTS

After completion of the Works and before first delivery is taken, a full test will be carried out on the installation for a period of sufficient duration to determine the satisfactory working thereof.  During this period the whole of the Works will be inspected and the Contractor shall make good, to the satisfaction of the Representative/Agent, any deficiencies that my arise.

The contractor shall provide all instruments and equipment required for testing.

Any water, power and fuel required for the commissioning and testing of installations on their completion will be provided by and at the expense of the Client.

2.
MAINTENANCE OF INSTALLATIONS

With effect from the date of the First Delivery Certificate the Contractor shall at his own expense undertake the regular servicing of the installation during the maintenance period and shall make all adjustments necessary for the correct operation thereof.

If during the said period the installation is not in working order for any reason for which the Contractor can be held responsible, or if the installation develops defects, he  shall immediately upon being notified thereof take steps to remedy the defects or to make any necessary adjustments.

Should such stoppages however be so frequent as to become troublesome, or should the installation otherwise prove unsatisfactory during the said period the Contractor shall, if called upon by the Client or Representative, at his own expense replace the whole installation or such parts thereof as may deem necessary with apparatus specified by the Client or Representative.

3.
REGULATIONS

The installation shall be erected and tested in accordance with the following Acts and regulations : 

(i)
The latest issue of SANS 10142: “Code of Practice for the Wiring of Premises”.

(ii)
The Occupational Health and Safety Act, 1993 (Act 85 of 1993) as amended.

(iii)
The Local Government Act 1998 (Act 10 of 1998 (Gauteng),  municipal by-laws and any special requirements of the Local Supply Authority.

(iv)
The Fire Brigade services Act, 2000 (Act 14 of 2000),

(v)
The National Building Regulations and Building Standards Act 1996 (Act 29 of 1996),

(vi)
The Post Office Act 1998 (Act 124 of 1998),

(vii)
The Electricity Act, 1996 (Act 88 of 1996),

(viii) The Regulations of the Local Gas Board where applicable,

(ix) The National Water Act 1998  (Act no. 36 of 1998) ,

(x) The Water Service Act 1997  (Act 108 of 1997) ,

(xi) The General Authorizations  (Water Act),

(xii) The Environmental Management Act 1998  (Act no. 73 of 1989)

(xiii) The National Environmental Management Act 1998  (Act no. 107 of 1998)

(xiv) The relevant SANS publications


4.
NOTICES AND FEES

The Contractor shall give all notices required by and pay all necessary fees, including any inspection fees which may be due to the local Supply Authority.

On production of the official account, the net amount of the fee charged by the Supply Authority for connection of the installation to the supply mains, will be refunded to the contractor.
5.
SCHEDULE OF FITTINGS

In all instances where schedules of light, socket outlet and power points are attached or included on the drawings, these schedules are to be regarded as forming part of the specification.

6.
QUALITY OF MATERIALS

Only materials of first-class quality shall be used and all materials shall be subject to the approval of the Client. Standard specifications for various materials to be used on this contract is available from the Engineer and form part of this specification.

Wherever applicable material shall comply with the relevant South African Bureau of Standards specifications, or to British Standard Specifications, where no SANS Specifications exist.

Materials wherever possible, must be of South African manufacture.

7.
CONDUIT AND ACCESSORIES

The type of conduit and accessories required for the service, i.e. whether the conduit and accessories shall be of the screwed type, plain-end type or of the non-metallic type and whether metallic conduit shall be black enamelled or galvanised, is specified in Section 2 of this specification.
Unless other methods of installation are specified for certain circuits, the installation shall be in conduit throughout. No open wiring in roof spaces or elsewhere will be permitted.

The conduit and conduit accessories shall comply fully with the applicable SANS specification as set out below and the conduit shall bear the mark of approval of the South African Bureau of Standards.

(a)
Screwed metallic conduit and accessories : SANS 60423

(b)
Plain-end metallic conduit and accessories (Locfit) : SANS 60423

(c.)
Non-metallic conduit and accessories : SANS 950.

All conduit fittings except couplings, shall be of the inspection type. 

Bushes used for metallic conduit shall be brass and shall be provided in addition to locknuts at all points where the conduit terminates at switchboards, switch-boxes, draw-boxes, etc.

Draw-boxes are to be provided in accordance with the “Wiring Code” and wherever necessary to facilitate easy wiring.

For light and socket outlet circuits, the conduit used shall have an external diameter of 20mm. In all other instances the sizes of conduit shall be in accordance with the “Wiring Code” for the specified number and size of conductors, unless otherwise directed in Section 2 of this specification or indicated on the drawings.
Only one manufacture of conduit and conduit accessories will be permitted throughout the installation.

Running joints in screwed conduit are to be avoided as far as possible and all conduit systems shall be set or bent to the required angles. The use of normal bends must be kept to a minimum with exception of larger diameter conduits where the use of such bends is essential.

All metallic conduit shall be manufactured of mild steel with a minimum thickness of 1,2mm for plain-end conduit and 1,6mm in respect of screwed conduit.

NOTE:
Under no circumstances will conduit having a wall thickness of less than 1,6mm be allowed in screeding laid on top of concrete slabs.

Bending and setting of conduit must be done with special bending apparatus manufactured for the purpose and which are obtainable from the manufacturers of the conduit systems. Damage to conduit resulting from the use of incorrect bending apparatus or methods applied must on indication be completely removed and rectified and any wiring already drawn into such damaged conduits must be completely renewed at the contractor’s expense.

Conduit and conduit accessories used for flame-proof or explosion proof installations and for the suspension of Light Fittings as well as all load bearing conduit shall in all instances be of the metallic screwed type.

All conduit and accessories used in areas within 50km of the coast shall be galvanised to SABS 763.

Tenderers must ensure that general approval of the proposed conduit system to be used is obtained from the local electricity supply authority prior to the submission of their tender. Under no circumstances will consideration be given by the Client to any claim submitted by the Contractor which may result from a lack of knowledge in regard  to the supply authority’s requirements.

8.
CONDUIT IN ROOF SPACES

Conduit in roof spaces shall be installed parallel or at right angles to the roof members and shall be secured at intervals not exceeding 1,5m by means of saddles screwed to the roof timbers.

Nails or crampets will not be allowed.

Where non metallic conduit has been specified for a particular service, the conduit shall be supported and fixed with saddles with a maximum spacing of 450mm throughout the installation. The contractor shall supply and install all additional supporting timbers in the roof space as required.

Under flat roofs, in false ceilings or where there is less than 0,9m of clearance, or should the ceilings be insulated with glass wool or other insulating material, the conduit shall be  installed in such a manner as to allow for all wiring to be executed from below the ceilings.

Conduit runs from distribution boards shall, where possible terminate in fabricated sheet steel draw-boxes installed directly above or in close proximity to the boards.

9.
SURFACE MOUNTED CONDUIT

Wherever possible, the conduit installation shall be concealed in the building work; however, where unavoidable or otherwise specified under Section 2 of the specification, conduit installed on the surface must be plumbed or levelled and only straight lengths shall be used.

The use of inspection bends shall be avoided and instead the conduit shall be set uniformly and inspection couplings used where necessary.

No threads will be permitted to show when the conduit installation is complete, except where running couplings have been employed.

Running couplings are only to be used where unavoidable, and shall be fitted with a sliced coupling as a locknut.

Conduit shall run on approved spacer bar saddles rigidly secured to the walls.

Alternatively, fittings, tees, boxes, couplings etc., shall be cut into the surface to allow the conduit to fit flush against the surface. Conduit shall be bedded into any wall irregularities to avoid gaps between the surface and the conduit.

Crossing of conduits shall be avoided, however, should it be necessary purpose-made metal boxes shall be provided at the junction. The finish of the boxes and positioning shall be keeping with the general layout.

Where several conduits are installed side by side, they shall be evenly spaced and grouped under one purpose-made saddle.

Distribution boards, draw-boxes, industrial switches and socket outlets etc., shall be neatly recessed into the surface to avoid double sets.

In situations where there are no ceilings the conduits shall run along the wall plates and tie beams.

In buildings where building operations are to be carried out, all surface conduit will be painted by the building contractor.

In all other instances the electrical contractor shall allow for painting of surface conduit with two coats of good quality enamel paint and appropriate primer, and the colour shall match the surrounding building finish.

Only approved plugging materials such as aluminium inserts, fibre plugs, plastic plugs,nail-in anchors etc., and round-head screws shall be used for fixing saddles, switches, socket outlets, etc., to walls, wood plugs and the plugging in joints in brick walls are not acceptable.

10.
CONDUIT IN CONCRETE SLABS

In order not to delay building operations the contractor must ensure that all conduits and other electrical equipment which are to be cast in the concrete columns and slabs are installed in good time.

The contractor shall have a representative in attendance at all times when the casting of concrete takes place.

Draw-boxes, expansion joint boxes and round conduit boxes are to be provided where necessary. Sharp bends of any nature will not be allowed in concrete slabs.

Draw and/or inspection boxes shall be grouped under one common cover plate, and must preferably be installed in passages or male toilets.

All boxes, etc., are to be securely fixed to the shuttering to prevent displacement when concrete is cast. The conduit shall be supported and secured at regular intervals and installed as close as possible to the neutral axis of concrete slabs and/or beams.

Before any concrete slabs is cast, all conduit droppers to switchboards shall be neatly spaced and rigidly fixed.

11.
FLEXIBLE CONNECTIONS FOR CONNECTING OF APPLIANCES.


Flexible tubing connections shall be of galvanised steel construction, and in damp situations of the plastic sheathed galvanised steel type. Other types may only be used subject to the prior approval of the Client’s site electrical representative.

Connectors for coupling onto the flexible tubing shall be of the gland or screw-in types, manufactured of either brass or cadmium or zinc plated mild steel, and the connectors after having been fixed onto the tubing, shall be durable and mechanically sound.

NOTE:
Aluminium and zinc alloy connectors will not be acceptable.

12.
WIRING

Except where otherwise specified in Section 2 of the specification, wiring shall be carried out in conduit throughout. Only one circuit per conduit will be permitted.

No wiring shall be drawn into conduit until the conduit installation has been completed and all steel conduit ends provided with bushes. All conduit shall be clear of moisture and debris before wiring is commenced.

Unless otherwise specified in Section 2 of this specification or indicated on the drawings, the wiring of the installation shall be carried out in accordance with SANS 10142. Further to the requirements concerning the installation of earth conductors to certain light points as set out in SANS 10142, it is a specified requirement of this document that where plain-end metallic conduit or non-metallic conduit has been used, earth conductors must be provided and drawn into the conduit with the main conductors to all points, including all Light Fittings and switches throughout the installation.

Wiring for lighting circuits is to be done with 2,5mm² conductors and a 2,5mm² earth conductor. For socket outlet circuits the wiring shall comprise 4mm² conductors and a 2,5mm² earth conductor. In certain instances, as will be directed in Section 2 of this specification, the sizes of the aforementioned conductors may be increased for specified  circuits. Sizes of conductors to be drawn into conduits in all other instances, such as feeders to distribution boards, power points etc., shall be as specified elsewhere in this specification or indicated on the drawings. Sizes of conductors not specified must be determined in accordance with SANS 10142.

The loop-in system shall be followed throughout, and no joints of any description will be permitted.

The wiring shall be done with SABS approved PVC insulated 600/1000 V grade general purpose electrical wiring.
Where wire ends connect onto switches, Light Fittings etc., the end strands must be neatly and tightly twisted together and firmly secured. Cutting away of wire strands of any cable will not be allowed.

13.
SWITCHES AND SOCKET OUTLETS

All switches and switched socket outlet combination units shall be manufactured and approved according to SANS 164-0.
No other than 16A 3 pin sockets are to be used, unless other special purpose types are distinctly specified or shown on the drawings.

All light switches shall be installed at 1,4m above finished floor level and all socket outlets as directed in the Schedule of Fittings which forms part of this specification or on the drawings.

14.
SWITCHGEAR

Switchgear, which includes circuit breakers, iron-clad switches, interlocked switch-socket outlet units, contactors, time switches, etc., is to be SABS Approved and shall be equal and similar in quality to such brands as may be specified.

For uniform appearance of switchboards, only one approved make of each of the different classes of switchgear specified shall be used throughout the installations.

15.
SWITCHBOARDS

All boards shall be in accordance with the types as specified, be constructed according to the detail or type drawings and must be approved by the Engineer before installation.

In all instances where provision is to be made on boards for the supply authority’s main switch and/or metering equipment the contractor must ensure that all requirements of the authorities concerned in this respect are met.

Any construction or standard type board proposed as an alternative to that specified, must have the prior approval of the Engineer.

All busbars, wiring, terminals, etc., are to be adequately insulated and all wiring is to enter the switchgear from the back of the board. The switchgear shall be mounted within the boards to give a flush front panel. Cable and boxes and other ancillary equipment must be provided where required.

Clearly engraved labels are to be mounted on or below every switch. The wording of the labels in english, shall be according to the lay-out drawings or as directed by the Engineer and must be confirmed on site. Flush mounted boards to be installed with the top of the board 2,0m above the finished floor level.

16.
WORKMANSHIP AND STAFF

Except in the case of electrical installations supplied by a single phase electricity supply at the point of supply, an accredited person shall exercise general control over all electrical installation work being carried out.

The workmanship shall be of the highest grade and to the satisfaction of the Engineer.

All inferior work shall, on indication, immediately be removed and rectified by and at the expense of the electrical contractor.

17.
CERTIFICATE OF COMPLIANCE

On completion of the service, a certificate of compliance must be issued in terms of the Occupational Health and Safety Act, 1993 (Act 85 of 1993).

18.
EARTHING OF INSTALLATION

The type of main earthing must be as required by the supply authority if other than specified, and in any event as directed by the Engineer, who may require additional earthing to meet test standards.

Where required an earth mat shall be provided, the minimum size, unless otherwise specified, being 1,0m x 1,0m and consisting of 16mm diameter hard-drawn bare copper wires at 250mm centres, brazed at all intersections.

Alternatively or additionally earth rods or trench earths may be required as specified or directed by the Engineer.
Connection from the main earth bar on the main board must be made to the cold water main, the incoming service earth conductor, if any and the earth mat or other local electrode by means of 12mm x 1,60mm solid copper strapping or 16mm² stranded (not solid) bare copper wire or such conductor as the Engineer may direct. Main earth copper strapping where installed below 3m from ground level, must be run in 20mm diameter conduit securely fixed to the walls.


Water pipes

Hot and cold water systems shall be bonded together and also be bonded to the earth continuity conductor system with 2.5mm stranded copper wire or 12mm x 0,8mm perforated or solid copper strapping. 
The strapping shall be fixed to the pipework with brass nuts and bolts and against walls with brass screws at 150mm centres. 
In all cases where metal water pipes, down pipes, flues, etc., are positioned within 1,6m of switchboards an earth connection shall be installed between the pipework and the board. In vertical building ducts accommodating both metal water pipes and electrical cables, all the pipes shall be earthed at each distribution board.


Roofs
Where service connections consist of overhead conductors, all metal parts of roofs, gutters and down pipes shall be earthed. One bare 10mm² copper conductor shall be installed over the full length of the ceiling void, fixed to the top purlin and connected to the main earth conductor and each switchboard. The roof and gutters shall be connected at 15m intervals to this conductor by means of 12mm x 0,8mm copper strapping (not conductors) and galvanised bolts and nuts. Selftapping screws are not acceptable. Where service connections consist of underground supplies, the above requirements are not applicable.
Sub-distribution boards

A separate earth connection shall be supplied between the earth busbar in each sub-distribution board and the earth busbar in the Main Switchboard. These connections shall consist of bare or insulated stranded copper conductors installed along the same routes as the supply cables or in the same conduit as the supply conductors. Alternatively armoured cables with earth continuity conductors included in the armouring may be utilized where specified or approved.

Sub-circuits

The earth conductors of all sub-circuits shall be connected to the earth busbar in the supply board in accordance with SANS 10142.

Ring Mains

Common earth conductors may be used where various circuits are installed in the same wireway in accordance with SANS 10142. In such instances the sizes of earth conductors shall be equivalent to that of the largest current carrying conductor installed in the wireway, alternatively the size of the conductor shall be as directed by the Engineer. Earth conductors for individual circuits branching from the ring main shall be connected to the common earth conductor with T-ferrules or soldered. The common earth shall not be broken.
Non-metallic Conduit

Where non-metallic conduit is specified or allowed standard copper earth conductors shall be installed in the conduits and fixed securely to all metal appliances and equipment, including metal switch boxes, socket-outlet boxes, draw-boxes, switchboards, luminaries, etc. The securing of earth conductors by means of self-threading screws will not be permitted.

Flexible Conduit

An earth conductor shall be installed in all non-metal flexible conduit. This earth conductor shall not be installed externally to the flexible conduit but within the conduit with the other conductors. The earth conductor shall be connected to the earth terminals at both ends of the circuit.

Connection

Under no circumstances shall any connection points, bolts, screws, etc., used for earthing be utilised for any other purpose. It will be the responsibility of the Contractor to supply and fit earth terminals or clamps on equipment and materials that must be earthed where these are not provided. Unless earth conductors are connected to proper terminals, the end shall be tinned and lugged.

19.
MOUNTING AND POSITIONING OF LIGHT FITTINGS

The electrical contractor is to note that in the case of board and acoustic tile ceilings, i.e. as opposed to concrete slabs, close co-operation with the building contractor is necessary to ensure that as far as possible the Light Fittings are symmetrically positioned with regard to the ceiling pattern.

The lay-out of the Light Fittings as indicated on the drawings must be adhere to as far as possible and must be confirmed with the Engineer.

Fluorescent Light Fittings installed against concrete ceilings shall be screwed to the outlet boxes and in addition 2 x 4mm nail-in anchors or other approved type fixing bolts are to be provided. The bolts are to be ¾ of the length of the Light Fitting apart.

Fluorescent Light Fittings to be mounted on board ceilings shall be secured to branderings or joists by means of two 40mm x No. 10 round head screws and washers. The Light Fittings shall also be bonded to the circuit conduit by means of locknuts and brass bushes. Additional Spring Toggle Anchors fixing screws are to be placed ¾ of the length of the fitting apart.

Incandescent Light Fittings are to be screwed directly to outlet boxes in concrete slabs. Against board ceilings the Light Fittings shall be secured to the brandering or joists by means of two 40mm x No.8 round head screws.
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STANDARD CLAUSES FOR COMPREHENSIVE SERVICES

1.
CABLE SLEEVE PIPES

Where cables cross under roadways, other services and where cables enter buildings, the cables shall be installed in double wall corrugated high density polyethelene pipes.

The ends of all sleeves shall be sealed with a non-hardening watertight compound after the installation of cables.  All sleeves intended for future use shall likewise be sealed.

2.
NOTICES

The Contractor shall issue all notices and make the necessary arrangements with Supply Authorities, the Postmaster-General, S.A. Transport Services, Provincial or National Road authorities and other authorities as may be required with respect to the installation.  

3.
ELECTRICAL EQUIPMENT

All equipment and fittings supplied must be in accordance with the attached quality specification (Section 3 of this document), suitable for the relevant supply voltage, and frequency and must be approved by the Engineer.

4.
DRAWINGS

Where applicable drawings generally show the scope and extent of the proposed work and shall not be held as showing every minute detail of the work to be executed.

The position of power points, switches and light points that may be influenced by built-in furniture must be established on site, prior to these items being built in.

5.
BALANCING OF LOAD

The Electrical Contractor is required to balance the load as equally as possible over the multiphase supply.

6.
SERVICE CONDITIONS

All plant shall be designed for the climatic conditions appertaining to the service and location.

7.
SWITCHES AND SOCKET OUTLETS

The installation of switches and socket outlets must conform to Section 1 of this specification.

8.
LIGHT FITTINGS AND LAMPS

The installation and mounting of luminaries must conform to Section 1 of this specification.

All fittings to be supplied by the electrical contractor shall have the approval of the Engineer.  Incandescent lamps shall bear the approved SANS / SABS mark and shall have the British light centre length.

The light fittings must be of the type specified in the Schedule of Light Fittings.

9.
EARTHING AND BONDING

The Contractor will be responsible for all earthing and bonding of the building and installation; the earthing and bonding is to be carried out strictly as described under clause 18 of Section 1 of this specification and to the satisfaction of the Engineer.

10.
MAINTENANCE OF ELECTRICAL SUPPLY

All interruptions of the electrical supply that may be necessary for the execution of the work will be subject to prior arrangement between the Contractor, the user, and the Client’s representative.

11.
EXTENT OF WORK

The work covered by this contract comprises the complete electrical installation, in working order, as shown on the drawings and as per this specification, including the supply and installation of all specified materials and the installation of such equipment supplied by the Client.

The work entails the complete electrical installation for the existing SARS Central Government Building. Include, but not be limited to the following installation components:

· Upgrading of the existing Main LV DB and cables.
· The supply and installation of a new 1200A circuit breaker Main Switch Panel.

· Re-routing of existing cables and connection of a new standby generator supply.

· 600/1000V Electrical cable installations and cable trenches.
· Cable sleeves.
· Conduit and wiring installations.
· Conduits, sleeves, cable trays and draw wiring installations for all electronic services.
· Installation of new light fittings and switches.
· Installation of new small power equipment.
· Electrical supplies and connections to mechanical installations. (New VRV a/c system and extraction fans)
· Test and commission of complete installation. 

12.
SUPPLY AND CONNECTION

· The existing municipal supply connection shall remain unchanged. A new 1200 Amp – 25k circuit breaker and Main Switch Panel shall be supplied and installed in the Main LV room, as indicated on the schematic diagram drawing. 
· The existing old Main LV DB shall be disconnected and removed from site. All current cables still feeding from this DB shall be disconnected and re-connected to existing circuit breakers on the New LV DB (already supplied by others). The cable lugs shall be heat-shrunk, and no insulation tape shall be accepted.

· 4 x 120mm² x 4 core cables plus 4 x 70mm² copper earth conductors shall be installed on a cable rack between the new CB DB and the existing 750k VA standby generator. (Generator already installed by others).
· 2 x 120mm² x 4 core cables plus 2 x 70mm² copper earth conductors shall be installed on a cable rack between the Generator’s change over panel and the existing Main DB.

· Existing 2 x 120mm² x 4 core cables plus 2 x 70mm² copper earth conductors (now used as a temporary emergency supply to the building) shall be re-routed on the cable rack and re-connect to the existing Main DB.

13.
CONDUIT AND WIRING

Conduit and accessories in ceiling voids, cast in concrete and chased into brickwork shall be PVC.
Surface mounted conduit shall be galvanised steel

All wall boxes shall be galvanised steel.
All conduits, regardless of the system employed, shall be installed strictly as described in the applicable paragraphs of Section 1 of the specification.  Wiring of the installation shall be carried out as directed in Section 1 of this specification.
Conduit for general electrical circuits with wiring up to 4mm² shall be 20mm Ø.

Conduit for general electrical circuits with wiring 6mm² and higher shall be 25mm Ø

Conduits for electronic services shall be 25mm Ø. 
Note:

Where plain end (Locfit) conduit is offered all switches and light fittings must be supplied with a permanent earth terminal for the connection of the earth wire.

Lugs held by switch fixing screws or self-tapping screws will not be acceptable.

14.
POWER POINTS

The tenderer shall allow for the installation of power points and equipment as listed in the schedules, and indicated below and on the drawings.

14.1
Stove Points

All stoves shall be wired by means of 2 x 6mm² PVC insulated copper conductors and 1 x 4mm² earth conductor in a 25mm( conduit.

A 30A double pole flush isolator  “Crabtree” type in 100 x 100 x 50mm galvanised wall box, shall be installed at a height of 1,4m above FFL, directly above the stove with an end box outlet 450mm above FFL directly below the isolator.  A standard stove coupler socket and plug shall be installed over the end box. The final connection between the stove coupler and stove shall be done by means of 25mm(  flexible PVC covered steel tubing and connections.

14.2
Geyser and Hydroboil Points 
All geyser and hydroboil points shall be wired by means of 2 x 4mm² PVC insulated copper conductors and 1 x 2,5mm² earth conductor, in a 20mm( steel conduit.  A double pole 30A surface or flush isolator “Crabtree” type shall be installed next to the geyser or hydroboil. (see kitchen detail layout on drawings).

15.
CABLES

The contractor shall supply and completely install all distribution cables as indicated on the drawings, and listed in the Schedule of Cables.

Tenderers must base their tender on the amounts of cable, including earth conductors, as indicated in the Bill of Quantities.  During the course of the work the actual lengths will be measured on site and adjustments will be made according to the price per meter length as inserted by the tenderer for the particular cable size concerned.

Tenderers must base their cost for trenching in earth, soft rock and hard rock on the total quantities as indicated in the Bill of Quantities.  The actual quantities, based on the dimensions as specified below for trenches for the applicable number of cables to be laid, will be measured on site during the course of the service and adjustments made according to the price per cubic meter as inserted by the tenderer. Payment for cable trenching having a greater volume than that specified for the purpose will not be considered except where extra excavations are necessary to by-pass obstacles such as water pipes, drains, large boulders etc.  In all such instances the amount of the extra excavations must be agreed upon on site between the Engineer and the contractor.

Tenderers Are To Note That:
Hard rock:
shall mean granite, quartz sandstone, slate and rock of a similar or greater hardness, solid shale and boulders over 0,03m; in volume.

Soft rock:
shall mean rock that can be loosened by hand-pick and includes hard shale, compact ouklip and boulders from 75mm in diameter up to 0,03m; in volume.

Earth
shall mean grounds that can be removed by pick and hand shovel and includes loose gravel, clay, made-up ground, loose or soft shale, loose ouklip and boulders less than 75mm in diameter.

The storage, transportation, handling and laying of the cables shall be according to first class practice, and the contractor shall have adequate and suitable equipment and labour to ensure that no damage is done to cables during such operations.

The cable-trenches shall be excavated to a depth of 0,7m deep below ground level and shall be 450mm wide for one to three cables.  The width shall be increased where more than three cables are laid together so that the cables may be placed at least two cable diameters apart throughout the run.  The bottom of the trench shall be level and clear and the bottom and sides free from rocks or stones liable to cause damage to the cable.

The contractor must take all necessary precautions to prevent the trenching work being in any way a hazard to the personnel and public and to safeguard all structures, roads, sewage works or other property on the site from any risk of subsidence and damage.

In the trenches made in soft and hard rock the cables shall be laid on a 75mm thick bed of earth and be covered with a 150mm layer of earth before the trench is filled in.

All joints in underground cables and terminations shall be made either by means of compound filled boxes according to the best established practice by competent cable jointers using first class materials or by means of approved epoxy-resin pressure type jointing kits. Epoxy-resin joints must be made entirely in accordance with the manufacturer’s instructions and with materials stipulated in such instructions.  Low tension P V C A cables are to be made off with sealing glands and materials designed for this purpose which must be of an approved make.  Where cables are cut and not immediately made off, the ends are to be sealed without delay.The lying of cables shall not be commenced until the trenches have been inspected and approved.  The cable shall be removed from the drum in such a way that no twisting, tension or mechanical damage is caused and must be adequately supported at intervals during the whole operation.  Particular care must be exercised where it is necessary to draw cables through pipes and ducts to avoid abrasion, elongation or distortion of any kind.  The ends of such pipes and ducts shall be sealed to approval after drawing in of the cables.

Backfilling (after bedding) of the trenches is to be carried out with a proper grading of the material to ensure settling without voids, and the material is to be tamped down after the addition of every 150mm.  The surface is to be made good as required.

On each completed section of the laid and jointed cable, the insulation resistance shall be tested to approval with an approved "Megger" type instrument of not less than 500 V for low tension cables.

Earth continuity conductors are to be run with all underground cables constituting part of a low tension distribution system.  Such continuity conductors are to be stranded bare copper of a cross-sectional area equal to at least half that of one live conductor of the cable, but shall not be less than 4mm² or more than 70mm² .  A single earth wire may be used as earth continuity conductor for two or more cables run together, branch earth wires being brazed on where required.


Laying, Jointing and Making Off Of Electrical Cables

NB : The requirements specified hereafter, are aimed essentially at high tension cable but are also valid for low tension cable, where applicable.

The use of the term “Inspector”, includes the engineer or inspector of the Client or an empowered person of the concerned supervising consulting engineer’s firm.

No cable is to be laid before the cable trench is approved and the contractor and inspector agree upon the soil qualification of the excavation.

After the cable has been laid and before the cable trench is backfilled the inspector must ensure that the cable is properly bedded and that there is no undesirable material included in the bedding layer.

Qualified experienced cable jointers must only carry out all cable jointing and the making off of the cables.  Helpers of the jointers may not saw, strip, cut, solder, etc.  The cable and other work undertaken by them must be carried out under the strict and constant supervision of the jointer.

Before the contractor allows the jointer to commence with the jointing work or making off of the cable (making off is recognised as half a joint) he must take care and ensure:

· That he has adequate and suitable material available to complete the joint properly and efficiently.  Special attention must be given to ensure the cable ferrules and cable lugs are of tinned copper and of sufficient size.  The length of the jointing lugs must be at least six times the diameter of the conductor,

· That the joint pit is dry and that all loose stones and material are removed,

· That the walls and banks of the joint pit are reasonably firm and free from loose material which can fall on the joint,

· That the necessary coffer-dams or retaining walls are made to stop the flow of water into the joint pit,

· That the joint pit is provided with suitable groundsheets so that the jointing work is carried out in clean conditions,

· That the necessary tents or sails are installed over the joint pit to effectively avert unexpected rainfall and that sufficient light or lighting is provided,

· That the necessary means are available to efficiently seal the jointing or cable end when an unexpected storm or cloudburst occurs, regardless of how far the work has progressed,

· That the cables and other materials are dry, undamaged and in all respects are suitable for the joint work or making off.
                Labelling Of Electrical Cables
All cables shall be labeled at both ends of the cable, by means of a “Brother Tape label printer, covered with transparent heat shrink covering”. This label shall indicate the size of the cable and earth conductor and DB to which it feeds, or feeds from;  e.g. “25mm² x 4 Core Cable  + 16 mm² Earth Conductor – Feeding Sub-DB 2 In Hostel 3” 

16.
DISTRIBUTION BOARDS

                Special Note: 
· Only  “Schneider or CBI” type circuit breakers shall be used on this contract.

· Only  “Telemecanique”  type contactors shall be used on this contract

· Most distribution boards (except those measured in the bills) have already been installed as part 

                                of a previous contract, and shall be re-used in the same positions as they currently are.

· New circuit breakers shall be added as required and measured in the bills of quantities.
· New A/C DB’s shall be added as measured in the bills of quantities.
In addition to Section 1 of this specification the following shall also be applicable to switchboards required for this service.

The electrical contractor shall supply and install the distribution boards as indicated on the in the Distribution Board Schedule.  All distribution boards shall comply with the quality specification in Section 3 of this specification, and be approved by the Engineer.


General information regarding the distribution boards.

a. Construction:
All distribution boards shall be manufactured according to the detail specifications and drawings, and shall be inspected and approved by the Engineer before installation.

The Engineer shall first approve any other type of distribution board, which may be submitted as an alternative.

All buzbars and lugs shall be insulated, and wiring shall enter the switch gear from the back of the distribution board.

b. Quality specification and Manufacturers:
All switchgear and equipment shall comply with the quality specification in the document.

c. Wiring:
The manufacturers shall internally wire all distribution boards.

Wiring between switchgear and busbars shall be done by means of PVC insulated stranded copper conductors, fixed to the busbars with copper lugs, and brass bolts.

Only colour coded wiring shall be accepted, e.g.: Red, yellow and blue for phases, and black for neutral.

Wiring coloured by means of PVC insulated tape shall not be accepted.

Wiring shall be neatly strapped in a vertical and horizontal manner.

All instrument and control wiring shall be 2,5mm² PVC insulated copper conductors, and shall be numbered for ease of tracing circuits.

d. Colour:
The colour of all distribution boards shall be light stone and all painting shall be done in accordance with the standard paint specifications in Section 3 of this specification.

e. Doors:
Where specified, doors shall be of the removable type.

f. Separate Compartments:
Where distribution boards have separate compartments, they shall be separated by means of a metal dividing section, and be equipped with individual removable circuit breaker covers.

g. Labelling:
All distribution boards shall be labelled in the following manner:

Name of distribution board labelled in Mini-substation.

Supply information and size of cable e.g.:

Supply from Mini-sub with 1 x 50mm² x 4 core cable.

All circuit breakers shall be marked with an engraved type of label

 (black letters on white background) and secured to the metal panel by means of self tapping screws, or pop rivets.  (Letters shall not be smaller than 5mm.)

Legend cards can be used for circuits of which the description is too long to fit below the circuit breaker.
All distribution boards shall comply with the requirements as stipulated in Section 3 (Standard Specifications) of this document.

Indicated is the probable fault level rating (kA) of the busbars.  Refer to the Summary of Switchgear and Circuits for the minimum fault level rating of specified equipment.

In addition to clause 11 and clause 12 of Section 1 of this specification the following shall also be applicable to switchboards required for this service.

The electrical contractor shall supply and install the distribution boards as indicated on the drawings and listed in the Distribution Board Schedule.  All distribution boards shall comply with the quality specification in Section 3 of this specification, and be approved by the Engineer.

An engraved Trefolyte, PVC or aluminium label indicating the name, size and origin of the cable feeder, e.g. “DB A1 fed from DB A by means of 50mm² x 4 core cable” shall be secured to the front side of the DB door, by means of 2 x pop-rivets.  Minimum size of label: 2 x 50 x 100mm.  Similar labels identifying the main switch and all outgoing (L1, P1, ELU, PP1 ) circuits shall be secured inside ALL the distribution boards against the internal panels.

General information regarding the distribution boards.

Construction:
All distribution boards shall be manufactured according to the detail specifications and drawings, and shall be inspected and approved by the Engineer before installation.

The Engineer shall first approve any other type of distribution board, which may be submitted as an alternative.

All busbars and lugs shall be insulated, and wiring shall enter the switch gear from the back of the distribution board.

Quality Specification and Manufacturers:
All switchgear and equipment shall comply with the specification in the document.

Wiring:
The manufacturers shall internally wire all distribution boards.

Wiring between switchgear and busbars shall be done by means of PVC insulated stranded copper conductors, fixed to the busbars with copper lugs, and brass bolts.

Only colour coded wiring shall be accepted, e.g.: Red, yellow and blue for phases, and black for neutral.

Wiring coloured by means of PVC insulated tape shall not be accepted.

Wiring shall be neatly strapped in a vertical and horizontal manner.

All instrument and control wiring shall be 2,5mm² PVC insulated copper conductors, and shall be numbered for ease of tracing circuits.

Colour:
The colour of all distribution boards shall be light stone and all painting shall be done in accordance with the standard paint specifications in Section 3 of this specification.

Doors:
Where specified, doors shall be of the removable type.

Separate Compartments:
Where distribution boards have separate compartments, they shall be separated by means of a metal dividing section, and be equipped with individual removable circuit breaker covers.

Legend Cards:
Legend cards covered by removable glass or 1.6mm transparent acrylic plastic shall be fitted to the inside of the door of the distribution board and circuits shall be noted on this legend card. Legend cards shall be as follow, for example:

Main
-
Main Isolator Switch OR Local Isolator Switch ( As case may be ).

L1
-
Lights

;
Bedroom 1, Bedroom 2 & Kitchen.

P1
-
Plugs

;
Bedroom 1, Bedroom 2 & Kitchen.

ELU1
-
Earth leakage unit for plug circuits 1, 2 & 3. 
17.
LIGHT FITTINGS

Light fittings and accessories shall to be according to the Shedule of Light Fittings, Section 3.2, and the SARS standard specification also attached to this specification.

Important Note :

· All light fitting prices shall include lamps,   and shall be priced as per the exact specifications indicated on the schedule and drawings.

· Any deviation from the specification, shall first be approved by the client, engineer and architect, after the tender has been awarded.
18.
LIGHT SWITCHES
All  light switches “Crabtree” or “Clipsal” S2000 (where applicable) type shall flush mounted 16A type with metal cover and earth terminal to match the existing type already installed in the building as specified, and be mounted in a 100 x 50 x 50mm galvanised flush wall box.

19.      
PHOTO  CELLtc \l1 "Photo Cell
Security lighting on the outside of buildings shall be controlled by a 16A photo cell “National” type mounted in a weatherproof “York Box” enclosure.
20.
SOCKET OUTLETS

All socket outlets “Crabtree” or “Clipsal” S2000 (where applicable) type to match the existing type already installed in the building and shall be wired with 2 x 4mm² PVC insulated conductors and 1 x 2,5mm² earth conductor, in a 20mm( conduit.

All  switched socket outlets shall be flush mounted 16A type with metal cover and earth terminal as specified, and be mounted in a 100 x 100 x 50mm galvanised flush wall box.

21.
CIRCUITS AND WIRING
Electrical circuits shall be arranged according to the indications on the drawings. Only one circuit shall be installed per conduit.
Wiring shall be done with general purpose PVC insulated copper wire. The following wiring sizes shall be used:

	Item
	Circuit Type
	Circuit Breaker
	L+N Wire
	Earth Wire

	1
	Stoves
	30A
	6mm²
	4mm²

	2
	Geysers and Hydroboils
	20A
	4mm²
	2.5mm²

	3
	Socket Outlets
	20A
	4mm²
	2.5mm²

	4
	Lighting
	10A
	2.5mm²
	2.5mm²

	5
	A/C Inside units
	10A
	2.5mm²
	2.5mm²


22.
POWER SKIRTING, CABLE RACKS AND WIRE DUCT
Power Skirting:

· Power skirting shall be “Matt Black” powder coated steel channels complete with covers, corner covers and end caps, to match the existing type already installed in the building.

· 2 Tier systems shall be installed as indicated on the drawings.

· Power skirting shall be installed according to manufacturers instructions.
Cable Racks: (For electronic installations in ceilings)
· Cable racks shall be of the 200mm wide “Cabstrut” medium duty type welded wire mesh, mounted to the concrete ceiling or roof structure at 600mm intervals by means of purpose made 8mm dia threaded rods and P2000 cross bracing.
Wire Duct: (For electrical installations in ceilings)
· P 9000 wire ducting shall be installed from the main DB’s on each floor against the concrete ceiling or roof structure (duct opening and cover facing up) and conduits shall feed into this duct. 
23.
LIGHTNING PROTECTION (A PC Amount of R 50,000.00 shall be allowed for this installation)


Special Note:

· It is a specific requirement of this contract that specialists who are conversant with this type of work shall do this part of the installation.

· The lightning protection installation and test joints shall be built into the brick work, and no surface installations shall be accepted.
Definitions
The terminology in this section has the same meanings as in SANS 61024 (as amended).


Tests
After completion of this section of the installation the Contractor shall conduct tests as prescribed by the Engineer.
A certificate of compliance shall be issued by the specialist Lightning Protection Contractor. 

Down Conductor
A lightning protection point shall consist of the following:

An earth electrode (min 1,2m x 12.5mm( copper rod with earth clamp) driven into the ground to a depth of 200mm below the ground surface.

A 20mm( PVC conduit shall be built into the wall, from ground level up to the roof sheeting level.

The bottom end of the conduit shall be installed at a depth of at least 100mm below the ground or concrete apron level.

A 35mm² Green PVC insulated copper conductor shall be connected by means of the earth clamp, and drawn through the 20mm( PVC conduit, and joined to the 8mm( aluminium roof conductor by means of a test joint.  

· Test Joint
A 100 x 100 x 100mm test joint box with cover shall be installed at a height of 500mm above finished ground level.

The test joint shall connect the 35mm² copper conductor and the 8mm( aluminium roof conductor together by means of the following:

Two copper lugs bolted together by means of 2 x 8mm brass bolts and nuts.


Aluminium Roof Conductor
An 8mm( solid aluminium conductor shall be installed between the test joint and the roof sheeting. (the steel structure of the building may also be used)
The conductor shall be connected to the roof sheeting and looped to the gutter by means of copper lugs and 8mm brass bolts and nuts.

(The aluminium conductor shall be secured to the wall by means of aluminium saddles spaced at intervals not exceeding 500mm.)

                                                            PART I
SPECIFICATION FOR ELECTRICAL WORK


 SECTION 3 – SCHEDULES OF TECHNICAL INFORMATION
3.1  SARS STANDARD SPECIFICATIONS:
[image: image1.emf]
[image: image2.emf]
[image: image3.emf]
[image: image4.emf]
[image: image5.emf]
[image: image6.emf]
[image: image7.emf]
[image: image8.emf]
[image: image9.emf]
[image: image10.emf]
[image: image11.emf]
[image: image12.emf]
3.2    SCHEDULE OF LIGHT FITTINGS

                     Special Note:

· Details or samples of all light fittings must be submitted to the engineer for approval prior to installation.
· Only Osram or Philips lamps shall be acceptable. 
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SYMBOLS LIST (LIGHTING)

	TYPE
	DESCRIPTION
	POSITION
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	Surface  2 x 58W Open channel fluorescent light fitting – Class A2, electronic choke
	Stores and Rest Rooms

	F2
	Recessed  3 x 36W 1200 x 600mm TL5 fluorescent light fitting – Class A2, electronic choke – dimmable. (SARS Code – Light – RFL -05)
	Offices and Up-stand ceiling

	F3
	Recessed  3 x 36W 1200 x 600mm low brightness fluorescent light fitting – Class A2, electronic choke
	Offices

	F4
	Recessed  3 x 36W 1200 x 600mm low brightness fluorescent light fitting – Class A2, electronic choke with 20% self testing battery pack


	Offices

	F5
	Surface  3 x 36W 1200 x 600mm low brightness fluorescent light fitting – Class A2, electronic choke


	Offices

	F6
	Vapour proof  2 x 58W Open channel fluorescent light fitting – Class A2, electronic choke
	Kitchens and Sub-stations

	F7
	Explosion proof (Class1 Division1) 2 x 58W Open channel fluorescent light fitting – Class A2, electronic choke
	Kitchens and Sub-stations

	H1
	“BEKA LED Disk dimmable pendant light fitting – with 2m galvanized chain and all fixing equipment
	Double Volume Area

	A2
	BEKA RONDO Recessed downlighter 2 x 26W light fitting – Class A2, electronic choke
	Upstand ceilings

	
A5
	BEKA RONDO Recessed downlighter 2 x 18W light fitting – Class A2, electronic choke
	Recessed ceilings

	A6
	BEKA SERIES 40 Bulkhead  2 x 18W light fitting 
	Basement and Stores


PART I
SECTION 4 – RETURNABLE SCHEDULES

4.1
ELECTRICAL CONTRACTOR DETAILS

Name and address of Electrical Contractor: (Company Name)
……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………
Tel. No. .................................................
Name and registration number of Certified Accredited Person:

…………………………………………………….………Reg No:…………………………..
Registration Type: Please mark

· Master Installation Electrician

· Installation Electrician – 3 Phase

(   Electrical Tester for Single Phase
Electrical Contractor’s Electrical Contracting Board (ECB) Registration Number:

…………………………………………………….. Valid Till: …………………………………

…………………………………           ……………………………..          ……………………


Authorised Signature                         Name                                          Date

4.2
LIST OF PREVIOUS SIMILAR PROJECTS
The Tenderer shall supply sufficient detail regarding previous work carried out on similar projects in order to allow adequate evaluation by the Engineer.  The contact telephone number of the Employer/consultant for each project must be stated.  At least four projects must be listed.

	PROJECT DESCRIPTION
	CLIENT/CONSULTANT AND CONTACT DETAIL
	VALUE
	YEAR

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



…………………………………           ……………………………..          ……………………


Authorized Signature                         Name                                          Date

4.3
STATEMENT OF COMPLIANCE OF  OR QUALIFICATIONS BY TENDERER
This tender complies in every respect with the Conditions, Specification, Schedules and Drawings   - YES \ NO *
If  No, qualifications must be detailed in the table below.  Failure to detail qualifications shall signify compliance.

QUALIFICATIONS
	SECTION
	CLAUSE NO
	QUALIFICATION

	
	
	



…………………………………           ……………………………..          ……………………


Authorised Signature                         Name                                          Date 
4.4
 SCHEDULE OF EQUIPMENT OFFERRED

1. Low Voltage Cable:

Manufacturer:………………………Type…………………………

2. DB Switchgear

Manufacturer:………………………Type/range…………………………

3. Power Skirting 

Manufacturer:………………………Type/range…………………………

4. Light Fittings (Provide manufacturer and description)

Type F1:……………………………………………………………


Type F2:……………………………………………………………


Type F3:……………………………………………………………


Type F4:……………………………………………………………
            Type F5:……………………………………………………………


Type F6:……………………………………………………………


Type F7:……………………………………………………………


Type H1:……………………………………………………………

Type A2:……………………………………………………………


Type A5:……………………………………………………………


Type A6:……………………………………………………………
5. Switches and  Socket Outlets:


Manufacturer:………………………Type/range…………………………

6. Isolators:


Manufacturer:………………………Type/range…………………………


PART I
SPECIFICATION FOR ELECTRICAL WORK

SECTION 5 – BILL OF QUANTITIES
PREAMBLE

1.
The bill of quantities shall be read in conjunction with the General Conditions together with the Specifications and the Drawings for a full description of each item.  The general requirements and descriptions of the Works and equipment given in the Specification are not repeated in the bill of quantities.

2.
Each item shall be priced and extended to the “Total” column by the Tenderer.  If the Tenderer omits to price any item in the bill of quantities then the cost of the work of each item shall be considered as included in the prices given for the other items.

3.
The quantities of work and material set forth in the bill of quantities are estimates only and are not to be considered as limiting nor as extending the amount of work to be done and material to be supplied by the Contractor and the work and material set forth in the bill of quantities will be re-measured.  The Contractor shall ascertain the correct quantities before ordering.  Items will only be paid for insofar as they have been supplied and installed.  Excessive quantities or wastage shall not be paid for. 

4.
The price quoted against each item of this bill of quantities shall cover the full inclusive cost of the completed work to which it refers, as described in the Specification and as shown on the Drawings and shall allow for transporting, loading, storage, supervision commissioning, wastage, profit etc.

5.
No alterations, erasure or addition is to be made in the text of the Document.  Any alteration, erasure or addition made will not be recognised and the original working of the Document will be adhered to.

6.
Tenderers shall clarify any doubt about the meaning of any wording in the bill of quantities before the Tender closing date.

7.
The prices quoted shall be exclusive of Sales Tax as applicable.

8.
All rates and amounts tendered in the bill of quantities shall be in Rand.

9.
Tenderers shall check their calculations for arithmetical errors as the total Tender Price, as submitted, will remain fixed.

7. Preliminary and General costs shall be allowed for as per the P&G bill.
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