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SECTION C1

C.1 CONDUIT AND CONDUIT ACCESSORIES

1.
GENERAL

This section covers the requirements for conduit and conduit accessories for general installations under normal environmental conditions.

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 Part 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 Specifications as set out below and the conduit shall bear the mark of approval of the South African National Standards.

(a)
Screwed metallic conduit and accessories: SANS 1065 parts 1 and 2.

(b)
Plain-end metallic conduit and accessories: SANS 1065 Parts 1 and 2.

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

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

Only one manufacture of conduit and conduit accessories will be permitted throughout the installation.

All metallic conduits 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.

2.
SCREWED CONDUIT

2.1
Conduits shall comply with SANS 1065 and shall bear the SANS mark.

2.2
All conduit shall be heavy gauge, welded or solid drawn, hot-dip galvanised or black enamelled, screwed tube.

2.3
Galvanised conduit shall be hot-dipped inside and outside in accordance with SANS 32 & 121.

2.4
All conduit ends shall be reamed and threaded on both sides and delivered with a coupling at one end and a plastic cap on the other end.

3.
METAL CONDUIT ACCESSORIES

All metal conduit accessories shall be of malleable cast iron or pressed steel with brass bushes in accordance with SANS 1065. Alloy or pressure cast metal accessories or zinc base alloy fittings are not acceptable. All fittings whether galvanised or black enamelled, shall be fitted with brass screws.

4.
CIRCULAR TYPE BOXES

4.1
The boxes shall be of the long spout pattern, manufactured of malleable cast iron or pressed steel and stove enamelled jet black or galvanised as required. The two cover fixing holes shall be diametrically opposite each other, drilled and tapped at 50mm centres.

4.2
Junction, draw-in and inspection boxes shall be of adequate size and shall be supplied with heavy gauge metal cover plates.

4.3
Boxes shall comply with SANS 1065.

5.
SWITCH BOXES AND SOCKET OUTLET BOXES

5.1
All switch boxes and socket outlet boxes shall be manufactured of pressed galvanised steel of at least 1mm thickness. All boxes shall be fitted with the necessary lugs to suit standard flush mounted switches and socket outlets manufactured in accordance with SANS 1085.

5.2
Light switch boxes shall be 100 x 50 x 50mm with two 20mm knockouts on the sides, one 20mm knockout on the top, bottom, side and back.

5.3
Socket outlet boxes shall be 100 x 100 x 50mm with two 20mm knockouts each on the top, bottom, sides and back.

5.4
Switch and socket outlet cover plates shall comply with SANS 1084.

6.
FLEXIBLE CONDUIT

Flexible steel conduit and adaptors shall comply with BS 731, part 1 where applicable. Flexible conduit shall be of galvanised steel construction and in damp areas of the plastic sheathed galvanised steel type. Flexible conduit shall only be used as specified and shall then be installed in accordance with par. 5.4.4 of SANS 10142.

7.
PLAIN-END METALLIC CONDUIT

7.1
As an alternative to the threaded conduit, plain-end (unthreaded) metallic conduit with accessories may be used under the conditions stated in the Department's   standard   specification   for   "INSTALLATION   AND TERMINATION OF CONDUITS AND CONDUIT ACCESSORIES", par. 3 of Section Bl.

7.2
Unthreaded conduit shall be manufactured of mild steel with a minimum thickness of 1,2mm and shall comply with SANS 1065.

7.3
Bending and setting of conduit shall be done with the correct apparatus recommended by the manufacturer of the conduit.

7.4
The Contractor or Supplier shall be responsible for obtaining the approval of local authorities for the use of this system.

7.5
All conduit and accessories used in areas within 50 km of the coast shall be hot-dip   galvanised to SANS 32 & 121. In inland areas electro-galvanised or cadmium-plated accessories will be accepted.

8.
NON-METALLIC CONDUIT

Non-metallic conduit shall comply fully with SANS 950 and shall be installed in accordance with Appendix C of the same specification as well as the Department's standard specification for "INSTALLATION AND TERMINATION OF CONDUITS AND CONDUIT ACCESSORIES", par. 4 of Section Bl.

9.
EARTH CLAMPS

Earth clamps shall consist of copper strips at least 1,2mm thick and not less than 12mm wide secured with a brass bolt, nut and washer and shall be so constructed that the clamp fit firmly to the conduit without any additional packing.

SECTION C.2

C.2 WIRING CHANNELS, UNDERFLOOR DUCTING AND POWER SKIRTING

1.
WIRING CHANNELS 
1.1
GENERAL


1.1.1
The channels shall be manufactured of rolled sheet steel.

1.1.2
The minimum thickness of the sheet steel shall be:

(a)
1,6mm for ribbed channels with a maximum width of 42mm.

(b)
2,5mm for unribbed channels with a maximum width of 42mm.

(c)
1,2mm for channels with a width in excess of 42mm.

1.1.3
 The channels shall be finished as follows:

	(a)  In coastal areas (under all installation conditions)                                                                
	Hot-dip galvanised to SANS 32 & 121 or epoxy powder coated

	(b)  Cast in concrete                                             
	Pre-galvanised

	(c)  False ceiling voids                                         
	Pre-galvanised

	(d)  Vertical building ducts coated
	Hot-dip galvanised to SANS 32 & 121 or epoxy powder

	(e)  Surface mounted in plant rooms, substations, service tunnels, basements
	Epoxy powder coated or electro galvanized

	(f)
Damp areas, exposed to weather   underground runs in contact with earth            
	Hot-dip galvanised to SANS 32 & 121 or epoxy powder coated

	(g)
Undercover industrial applications            
	Hot-dip galvanised to SANS 32 & 121 or epoxy powder coated


 1.1.4
The above-mentioned finishes shall apply unless specified to the contrary or approved - by the Department. Hot-dip galvanised ducts shall be co!d galvanised at all joints. sections that have been cut and at places where the galvanising has been damaged. Powder coated ducts shall likewise be touched up at joints, cuts and damaged portions using methods recommended by the manufacturer of the channels.

1.2
Cover Plates

1.2.1
All channels shall be supplied with cover plates.

1.2.2
Channels up to 127mm wide shall have snap-in cover plates of metal or PVC.

1.2.3 
For channels wider than 127mm only metal cover plates shall be used.

1.2.4
The finish of steel cover plates shall be the same as the finish of the channels.

1.3
Accessories

All accessories i.e. hangers, brackets etc. shall be purpose made and in general have the same finish as the channels.
1.4
Wiring Supports

Wiring supports shall be provided in order to prevent the wires falling out when cover plates are removed.

2.
UNDERFLOOR DUCTING 

2.1
General

2.1.1
The dueling shall be manufactured of 2mm thick rolled sheet steel or rectangular tubing. Galvanised steel shall be used or shall be epoxy coated after manufacture.

2.2
Outlets

2.2.1
Outlets shall be provided on a modular basis in the dueling to accommodate pedestal or recessed socket units. Tapped holes shall be provided to fix the pedestal units to the dueling.

2.2.2
Draw boxes at junctions of perpendicular ducts shall have removable barriers for wiring and shall be provided with a heavy gauge cover plate.

2.3
Pedestals

2.3.1
Pedestals shall be manufactured of die-cast aluminium or pressed steel.

2.3.2
The finish of pedestals shall be epoxy powder coating of an approved colour.

3.
POWER SKIRTING

3.1
General

3.1.1
The channel and cover shall be manufactured of 1mm thick rolled sheet steel.

3 1 2
The channel and cover shall be epoxy coated after manufacture.

3.2
Outlets

3.2.1
Outlets pre-punched on a modular basis shall be provided to accommodate socket outlets or future socket outlets.

3.2.2
In addition to standard lengths, covers of 250mm length shall be provided for installation on building module lines.

SECTION C3

c.3  CABLE TRAYS AND LADDERS

1.
METAL CABLE TRAYS

Metal cable trays shall be manufactured from perforated rolled steel. Metal trays manufactured to the following standards shall be used:

(a)
Less than 150mm wide

1,2mm minimum thickness with 12mm  minimum return

(b)
150mm to 457mm


1,2mm minimum thickness with 19mm minimum return

(c)
460mm to 610mm (Heavy duty)
2,5mm minimum thickness with 76mm return

2.
CABLE LADDERS

2.1
Metal cable ladders shall consist of a 76mm high side rail of 2mm minimum thickness. Cross pieces shall be spaced at maximum intervals of 250mm. Where cables of 10mm2 or smaller are installed on cable ladders, the spacing of the cross pieces shall be 125mm. Cables shall be clamped in position by means of purpose-made cable clamps that fit into the cross pieces.

2.2
Cable ladders consisting of slotted metal rails which accommodate plastic or metal cable binding bands may be used in vertical cable runs against walls, etc. These cable ladders will be considered in horizontal cable runs for small cables for communication and control wiring upon the prior approval of the Department.

2.3
Purpose made cable trays consisting of 6mm angle iron and 6 x 40mm minimum cross pieces are acceptable in industrial applications. Cross pieces shall be welded in pairs at 250mm maximum centre-to-centre intervals. The pairs shall be spaced approx. 10mm apart to allow cable clamps or metallic binding bands to affix the cables to the tray.

3.
PLASTIC CABLE TRAYS

Rigid un-plasticine PVC cable trays complying with the following standards may be used if specified in the Detail Technical Specification:

The up stands of trays listed in (a) and (b) shall not be perforated and the top of the up stand shall be smooth. The same cable tray type shall be used in long parallel tray runs.

4
FINISHES

Metal cable trays and ladders shall be finished as follows:

	(a) In coastal areas
	Hot-dip galvanised to SANS 32 & 121 or epoxy powder  coated

	(b) False ceiling voids
	Electro-galvanised baked enamel power coated

	(c) Vertical building ducts
	Hot-dip galvanised to SANS 32 & 121 or baked enamel epoxy powder coated

	(d) Plant rooms, substations, service tunnels
	Electro-galvanised baked enamel or basements epoxy powder coated

	(e) Damp areas, exposed to weather                   
	Hot-dip galvanised to SANS 32 & 121 baked enamel or epoxy powder coated

	(f) Undercover industrial application                    
	Hot-dip galvanised to SANS 32 & 121 or baked enamel epoxy powder coated


The above-mentioned finishes shall apply unless specified to the contrary in the Detail Technical Specification. Hot-dip galvanised trays and ladders shall be cold galvanised at all joints, sections that have been cut and at places where the galvanising has been damaged. Powder coated or enamel painted trays and ladders shall likewise be touched up at joints, cuts and damaged portions using spray canisters recommended by the manufacturer of the trays and ladders.

5.
ACCESSORIES

Horizontal and vertical bends, T-junctions and cross connections shall be supplied by the Contractor. The dimensions of these connections shall correspond to the dimensions of the linear sections to which they are connected. The radius of all bends shall be 1m minimum. The inside dimensions of horizontal angles or connections shall be large enough to ensure that tine allowable bending radius of the cables is not exceeded. Sharp angles shall be 45( mitred.

SECTION C4

C.4  PVC-INSULATED CABLES   600/1 000 V GRADE

1.
GENERAL

This section covers the requirements for PVC-insulated cables for general installations under normal environmental conditions.

2.
CONSTRUCTION

2.1
Cables shall be manufactured in accordance with SANS 1507, shall come only from fresh stocks, and shall be constructed as follows:

(a)
Unarmoured cables PVC-insulated/PVC-sheathed

(b)
Armoured cables
PVC-insulated/PVC-bedded/armoured/black extruded PVC outer sheath 

(c)
Single core cables PVC-insulated/unsheathed

2.2
The conductors shall be of high conductivity annealed stranded copper and the cores may be shaped or circular.

2.3
The insulation shall be general purpose PVC, 600/1 000V Grade.

2.4
The bedding shall consist of a continuous impermeable sheath of PVC extruded to fit the core or cores closely and in the case of multi-core cables, to fill the interstices between the cores.

2.5
Where armouring is specified it shall consist of one layer of galvanised steel wire in the case of multi-core cables and nonmagnetic metallic wire in the case of single core cables. Aluminium strip or tape armouring is not acceptable.

2.6
Where specified, an earth continuity conductor shall be provided in the armouring in accordance with SANS 1507.

3.
PVC-SHEATHED ALUMINIUM-COVERED CABLES

3.1
Aluminium-covered cables shall comprise PVC-insulated copper conductors protected by an aluminium foil tape screen and a PVC sheath.

3.2
Cable ends shall be made off with compression glands fitted with a neoprene ring to seal the end.

3.3
Aluminium sheathed cable shall be installed on surface only using matching saddles installed at suitable intervals to prevent sagging.

3.3 Where exposed to sunlight, the cable shall have a stabilised black outer sheath. 

4.
LENGTHS

Cable shall be manufactured and supplied in one length to the lengths specified unless these lengths exceed a standard drum length in which case a ruling shall be obtained from the Department.

5.
TESTS

At the option of the Department, acceptance tests shall be carried out on production runs of the cable in accordance with SANS 1507.

SECTION C5

C.5  GLANDS FOR PVC-INSULATED CABLES

1.
Glands to be used for terminating PVC/PVC/SWA/PVC cables shall be of the adjustable type.

2.
Glands shall be suitable for general purpose 600/1 000 V Grade cable with steel armouring.

3.
The glands shall be made of nickel-plated cadmium plated or in coastal area bronze or brass.

4.
The glands shall consist of a barrel carrying a cone bush screwed into one end and a nickel-plated brass nipple carrying a nickel-plated brass or a heavy galvanised steel locknut screwed into the other end. The galvanising shall comply with SANS 32 & 121.

5.
Non-watertight glands must be easily converted to watertight glands by means of a waterproofing shroud and inner seal kit. On the cable entry side of the barrel a concave groove shall be provided to accommodate the top rim of the waterproofing shroud.

6.
The shrouds shall be made of non-deteriorating neoprene or other synthetic rubber, and shall be resistant to water, oil and sunlight. The shrouds shall fit tightly around the glands and cable.

7.
Glands shall be provided with ISO threads and shall be suitable for the specified cable sizes.

8.
Flameproof glands shall comply with SANS 808, Groups 1, 2a and 2b.

9.
Suitable accessories shall be provided with glands to be used on ECC armoured cables to facilitate a bolted lug connection of the earth continuity conductors. Grooves cut into the barrel or cone bush to accommodate the earth continuity conductors are not acceptable.

10. For unarmoured cables the cone bush and compression ring of the gland shall be replaced with a synthetic rubber compression bush and ring to provide the required grip on the outer sheath of the cable.

SECTION C6

c.6  CABLE TERMINATIONS AND JOINTS

1.
HEAT-SHRINKABLE MATERIALS 

1.1
General

1.1.1
Heat-shrinkable materials may only be used in exceptional circumstances with the written permission of the Department.

1.1.2
The complete kit shall be packed in a container that is marked for the type of cable insulation and construction as well as the voltage range for which the materials are suitable.

1.1.3
An illustrated set of instructions for the installation of the materials shall accompany every kit.

1.1.4
The joints and terminations shall make minimal, if any, use of insulating or stress relieving tapes. The use of electrical stress control and insulating tubing that is heat-shrunk onto the termination or joint, is preferred above other methods.

1.1.5
The materials shall comply with VDE 0278 and the supplier shall be called upon to confirm this aspect before acceptance of the materials or installation.

1.1.6
The heat-shrinkable and other materials used for the terminations and joints shall be of a high quality and shall retain their electrical and mechanical properties without deterioration.

1.2
Terminations with Heat-Shrinkable Materials

1.2.1
Terminations shall be made of a material that gives lasting protection against ultraviolet radiation.

1.2.2
The cores of all cables terminated outdoors and the cores of 3,3 kV and higher voltage cables terminated indoors, shall be completely covered with a shrunk-on protective layer against surface tracking, ultraviolet radiation and weathering.

1.2.3
Outdoor terminations shall be designed to prevent flashover under wet or contaminated conditions and to ensure additional mechanical strength. This shall be achieved with shrunk-on insulating spacers and rain shields.

1.3
Joints with Heat-Shrinkable Materials

1.3.1
The electrical continuity of all the conductors, screens and armouring shall not be impaired by the joints and the earth continuity shall be accomplished within the joints, i.e. no external earth continuity conductor that will be subject to corrosion, is acceptable. The joints shall be completely covered by a watertight sheath to prevent corrosion.

1.3.2 In the case of joints in cables with an outer PVC anti-electrolysis sheath, the joints shall be subject to the same electrical insulation test as the outer sheath of the cable.

2.
RESIN FILLED JOINTS

2.1
The resin filled joint kit shall comprise a self sealing plastic mould of high mechanical strength having sufficient connector space.

2.2
The exact amount of cold hardening resin shall be provided in a two-compartment plastic bag.

2.3
The resin shall have absolute minimum shrinkage.

2.4
The mould and resin shall be completely waterproof and non-hygroscopic and shall be resistant to ultraviolet radiation.

2.5 Joint kits shall be of "SCOTCHCAST", "CELLPACK" or similar

3.
CABLE JOINTS BOX

3.1
Cable joint boxes shall be manufactured of die cast aluminium material for normal conditions or glass fibre reinforced thermosetting compound where exposed to corrosive conditions.

3.2
The lid shall provide an absolute moisture barrier.

3.3
Boxes shall contain 2. 3 or 4 entries as required.

3.4
Unused entries shall be sealed with watertight blanking plugs.

3.5
Earth continuity shall be maintained through the box by means of the material of the box in the case of aluminium boxes or by means of earth straps and studs in the case of glass fibre reinforced boxes.

SECTION C7

c.7  PAPER-INSULATED CABLES

1.
GENERAL


This section covers the requirements for paper-insulated cables for general installations under normal environmental conditions.

2.
CONSTRUCTION

2.1
Cables shall be manufactured in accordance with SANS 97 and shall come only from fresh stocks.

2.2
The cable construction shall be impregnated paper-insulated/lead or lead alloy E sheathed/PVC bedding/galvanised steel wire armoured/outer PVC sheath.

2.3
The conductors shall be of high conductivity, annealed, stranded copper that may be shaped or circular.

2.4
The conductor insulation shall consist of impregnated paper tapes, either pre-impregnated or mass-impregnated with a non-draining compound.

2.5
The sheath shall be lead or lead alloy E. The cable shall be sheathed with watertight extruded black PVC to eliminate electrolytic corrosion of the cable. Abbreviation for this type is PLSTC or PESTC.

2.6
Armouring shall consist of galvanised steel wire. It should be noted that a cable with wire armour has a much highenfault rating than a cable with tape armour and that in vertical installations only wire armour shall be used.

2.7
The cable insulation shall be suitable for the supply voltage specified and the cable must be suitable for a system with an unearthed neutral.

3.
LENGTHS


Cable shall be manufactured and supplied in one length to the lengths specified unless these lengths exceed the standard drum length.

4.
TESTS


Tests shall be carried out on production runs of the cable in accordance with SANS 97.

SECTION C8

C.8 CABLE END BOXES AND COMPOUND

1.
CABLE END BOXES

1.1
Cable end boxes shall be suitable to accept PLSTS, PLSTC, PESTS and PESTC cables.

1.2
The cable end boxes shall be of the metal clad type suitable for indoor or outdoor use as required for the specific application.

Only inverted type boxes shall be supplied for outdoor use. The insulators of the inverted type boxes are angled downwards.

1.3
The boxes shall be equipped with armour clamps and brass or gunmetal conical wiping glands.

1.4
All cable end boxes shall comply with BS 542.

1.5
The cable boxes shall be suitable for filling with bituminous, cold filling compound or resin oil semi-fluid compound.

1.6
The cable boxes for resin oil semi-fluid compound shall be equipped with a sight glass for compound level indication.

2.
CABLE END BOX FILLING COMPOUND 

2.1 Bituminous Compound

2.1.1
The compound shall be suitable for filling metal clad cable end boxes.

2.1.2 
The compound shall comply with BS 1858, shall be non-hygroscopic and shall have a high dielectric strength and insulation resistance.

2.1.3
The compound shall have good adhesive properties and shall not be susceptible to cracking.

2.1.4
The compound shall be suitable for use in high ambient temperatures and system voltages of up to 22kV nominal.

2.2
Resin Oil Semi-fluid Compound

2.2.1
The compound shall be suitable for filling metal clad cable end boxes with level indicators.

2.2.2
The compound shall have a pouring temperature above 100(C,

2.2.3
The compound shall be non-hygroscopic and shall have a high dielectric strength and insulation resistance.

2.2.4
The compound shall have minimal contraction when cooling.

2.2.5 Specification "HENLEY COMPOUND NO. 57018. INSULOL DG" conforms to this specification.

3.
QUANTITY

An adequate quantity of compound shall be supplied to fill each cable end box. The supply of the compound is included in the contract. The compound level shall be checked after approximately 6 months and topped up.

SECTION C9

c.9  WIRING TERMINALS
1.
Terminal bodies and screws shall be of non-corrosive metal, enclosed in fire resistant, moulded plastic insulating bodies. Terminal bodies or screws shall not project beyond the insulating material and shall afford suitable protection against accidental contact by personnel and against short circuits and tracking.

2.
The construction of the terminal block and mounting rail shall be such as to ensure a firm and positive location of the terminal blocks. It shall be possible to add additional terminal blocks within the terminal sequence without having to disconnect or dismantle the terminal strip. The terminal blocks shall be held in position by means of standard end clamps.

3.
It shall be possible to intermix terminals of various sizes, i.e. for different sizes of conductors, whilst utilising the same mounting rail. Where smaller terminal blocks occur adjacent to larger terminal blocks, suitable shielding barriers shall be inserted to cover the terminals that might otherwise be exposed.

4.
The terminal bodies and clamping screws shall be so constructed as to ensure that conductors are not nicked or severed when the clamping screws are tightened. Screws shall not come in direct contact with the conductors.

5.
Terminals shall be sized and rated to match the conductors that are connected to them.

6. 
Each terminal block shall have provision for clip-in numbering or labelling strips to be installed, together with protective, clear caps over the sheets.

SECTION C10

C.10  LIGHT SWITCHES

1.
GENERAL


This section covers the requirements for switches for use in general installations under normal environmental conditions.

2
FLUSH AND SURFACE MOUNTED SWITCHES

2.1
All switches shall be suitable for mounting in 100 x 50 x 50mm boxes shall comply  with SANS 1663 and shall bear the SANS mark.

2.2
Switches shall be of tumbler operated microgap type rated at 16A, 220/250V.

2.3
Switches shall have protected terminals for safe wiring.

2.4
Contacts shall be of silver material.

2.5  
On multi-lever switches, it shall be possible to individually change any of its switches.

2.6   
The yoke strap shall be slotted to allow for easy alignment.

2.7   
The covers of surface mounted switches shall have toggle protectors.

2.8   
Where light switches are installed in partitions, they shall, where possible, be of the special narrow type intended for installation into the mullions.

3.
WATERTIGHT SWITCHES

3.1   
Watertight switches shall be of the microgap type suitable for surface mounting and shall bear the SANS mark.

3.2   
The housing shall be of galvanised cast iron or die cast aluminium with watertight cover plate and toggle.

3.3 
The switch shall have a porcelain base and a quick acting spring mechanism and shall be rated at 16A, 220/250V.

3.4  
The ON/OFF position shall be clearly marked on the switch housing. 

4.    
CEILING SWITCHES

4.1   
Ceiling switches shall be rated at 10A. 220/250V and shall be suitable for ceiling mounting on a round conduit box.

4.2   
The switch shall be made of high impact strength nylon material.

4.3   
Adequate space shall be provided within the unit for ease of wiring.

4.4 The switch colour shall be white and shall be fitted with a nylon cord 1.25m long.

5.   
COVER PLATES

5.1

Cover plates shall be finished in ivory coloured baked enamel, anodised bronze or aluminium unless otherwise specified.

5.2   

Cover plates shall overlap the outlet to cover wall imperfections.

5.3
Cover plates shall comply with SANS 1084.

SECTION C11

C.11  UNSWITCHED AND SWITCHED SOCKET-OUTLETS

1.
GENERAL

This section covers the requirements for unswitched and switched socket-outlets for use in general installations under normal environmental conditions.

2.
FLUSH AND SURFACE MOUNTED SWITCHED SOCKETS

2.1
All switched socket-outlets shall be suitable for mounting in 100 x 100 x 50mm or 100 x 50 x 50mm boxes, shall comply with SANS 164.

2.2   
Switches shall be of the tumbler operated microgap type rated at 16A, 220/250V.

2.3   
Terminals shall be enclosed for safe wiring.

2.4   
Contacts shall be of silver material.

2.5   
Safety shutters shall be provided on live and neutral openings.

2.6   
The yoke strap shall be slotted to allow for easy alignment

2.7   
The covers of surface mounted switched socket shall have toggle protectors.

2.8   
Miniature circuit-breakers shall be used in lieu of a switch where specified.

2.9   
Where 13A flat pin switched socket-outlets are specified, these shall comply with BS 1363.

3.   
WATERTIGHT SWITCHED SOCKETS

3.1   
The housing of watertight switched sockets shall be of galvanised cast iron or die cast aluminium with watertight machined joints.

3.2   
The switch shall have a porcelain base and a quick-acting spring mechanism and shall be rated at 16A. 220/250V.

3.3   
The ON/OFF positions shall be clearly marked on the switch housing.

3.4   
The socket openings shall be rendered watertight by means of a gasketed cover plate which is screwed onto the body of the unit. The cover plate shall be secured to the body of the unit by means of a chain.

4.   
UNSWITCHED SOCKET-OUTLETS

4.1   
Unswitched socket-outlets shall only be used in the case of 5A, 220/250V, 3-pin socket-outlets intended for the connection of recessed light fittings installed in false ceilings.

4.2   
The socket-outlets shall have shuttered live and neutral openings.

1.3 The socket-outlets shall be suitable for installation in pre-punched wiring channels. deep  round conduit boxes, 100 x 50 x 50mm or 100 x 100 x 50mm boxes.

5.  
THREE-PHASE SWITCHED SOCKET-OUTLETS

5.1   
Three-phase switched socket-outlets shall have 5 pins, one for each phase, neutral and earth. The current rating shall be as specified in the Detail Technical Specification.

5.2   
The units shall be interlocked to prevent switching on if the plug top is not installed.

5.3 The units shall be supplied complete with plug top.

5.4   
The live terminals shall be shrouded and shall be completely safe when the plug top is removed.

5.5  
Samples shall be submitted to the Department for approval prior to the installation. 

6.    
SHAVER SOCKETS

6.1   
Shaver sockets shall comprise a double wound isolating transformer rated at 20 VA.

6.2   
A three hole system shall be provided to provide for 115 V or 230V systems and also to cater for various types of shaver plugs.

6.3   
Insertion of a shaver plug shall automatically switch on the unit by energising the primary side of the isolating transformer. Removal shall switch it off.

6.4   
The unit shall be protected against overload by a thermal overload device.

6.5
The unit shall comply with BS 3052.

SECTION C12

C.12  LUMINAIRES FOR INTERIOR AND EXTERIOR APPLICATIONS

C.12.1  TUBULAR FLUORESCENT LAMP LUMINAIRES FOR INTERIOR APPLICATIONS

1.   
SCOPE

This specification covers the requirements for fluorescent luminaires using tubular fluorescent lamps for general indoor use. The types of luminaires covered are open-channel, industrial, decorative and recessed types and includes luminaires with one or more lamps with standard wattage ratings as specified in the project specification. Luminaires for use in special applications or atmospheres are not included in this specification. .

2.   
GENERAL

2.1    
To promote work creation in South Africa, the luminaire should preferably be manufactured within the Republic of South Africa and should have a local content of at least 50%.

2.2    
If the luminaire offered is of foreign origin, full specifications on technical performance and quality must be submitted and full reasons shall be given why the unit had to be imported.

2.3   
A sample luminaire shall be provided for evaluation and approval by the Electrical Engineer prior to installation.

2.4   
Luminaires, associated equipment and control gear shall be new and unused and shall be supplied complete with lamps, control gear, diffusers, mounting brackets, etc. and shall be delivered to site in a protective covering.

2.5   
Lamps shall be delivered separately. 

3.    
STANDARDS

The following standard specifications of the South-African National Standards shall apply to this luminaire specification:

3.1
SANS 1119:

Interior luminaires for fluorescent lamps.
3.2
SANS 1250:

Capacitors for use with fluorescent and other discharge lamp ballasts.

3.3
SANS 890:

Ballasts for fluorescent lamps.

3.4
SANS 1464:

Safety of luminaires.

3.5
SANS 1479:

Glow starters for fluorescent lamps.

3.6
IEC 400:


Lamp holders for tubular fluorescent lamps.

3.7
SANS 1041:

Tubular fluorescent lamps for general service.

3.8 
SANS VC 8031:

Coatings applied by the powder-coating process.

3.9
SANS 783:

Baked enamels.

3.10
SANS 10142:

The wiring of Premises

Any standard referred to in the above specifications.

4.
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

4.1   
AREAS OF APPLICATION: The luminaires are intended for standard indoor use in buildings under the control of the Department of Public Works.

4.2    
FIXING: The luminaires shall be suitable for mounting in or against ceilings as described in the project specification.

4.3 ENVIRONMENTAL: Unless otherwise specified in the detail specification the luminaires shall be suitable for operation in ambient temperatures between -10°C and +25°C.

4.4   
SAFETY: The luminaire shall bear the SANS 1464 safety mark.

4.5   
NOISE: Noisy ballasts will not be accepted and shall be replaced at no cost to the Department. All ballasts shall comply with the requirements of the latest edition of SANS 890. Part 1.

5.   
GENERAL TECHNICAL REQUIREMENTS 

5.1
GENERAL

5.1.1
Tubular fluorescent lamp luminaires shall comply fully with SANS 1119 and all amendments as well as the additional requirements of this specification. Luminaires shall bear the SANS mark, or at least have a SANS Certificate of Compliance.

5.1.2 
The Department reserves the right to have samples of luminaires offered tested by the SANS for compliance with SANS 1119. If a sample luminaire is found not to comply with SANS 1119 the cost of such tests shall be borne by the Tenderer.

5.2  
CONSTRUCTION

5.2.1 
A luminaire shall consist of a ventilated body manufactured of cold rolled sheet steel not less than 0,8mm thick, suitably braced or stiffened to prevent distortion. The body shall be of sufficient strength for the mounting of the entire luminaire.

5.2.2 
The luminaire shall be designed to accommodate the control gear, wiring, lamp holders and, where applicable, the diffuser and reflectors. It shall be possible to reach the control gear without disconnecting wiring or removing the luminaire.

5.2.3 
Except for mounting holes and/or slots and the required openings in air-return luminaires. the back of the body channel shall be closed over the full length of the luminaire.

5.2.4 
Suitable knockouts shall be provided in the rear of the luminaire body for wire entry.

5.2.5 
All components, including screws, bolts and nuts utilised in the construction of the luminaire or fixing of its components, shall be corrosion proof. Cadmium plated or stainless steel materials are preferred.

5.3
INTERNAL WIRING

5.3.1 Luminaires shall be completely wired internally. Conductors shall be protected with grommets where they pass through holes in the body.

5.3.2 
The wiring shall be totally metal enclosed to prevent any possible contact with live components while changing lamps.

5.3.3 
The conductor insulation shall be rated to withstand the temperature inside the luminaire body without deterioration.

5.3.4 The wiring shall terminate on a suitable terminal block having screw down plates bearing on the wires. Terminals where screws bear down directly on wires will not be acceptable.

5.3.5 
An earth terminal, welded to the luminaire body, shall be provided. To ensure good earth continuity the earth terminal shall not be spray painted. The earth conductor shall be connected to this terminal by means of a crimped lug.

5.4  
LAMP HOLDERS

Lamp holders shall preferably be of the telescopic spring-loaded type. Where twist-lock type lamp holders are provided, the mounting of the holders shall be able to accommodate the tolerances experienced in the length of lamps and in the manufacture of luminaires.
5.5   
CONTROL GEAR

5.5.1 The control gear, ballasts, capacitors and starters shall be designed and manufactured to suit the control circuitry adopted. All luminaires shall operate on a switch-start basis.

5.5.2 
Ballasts shall comply with SANS 890 and SANS 891, suitable for operation on 220V to 250V, 50Hz supplies.

5.5.3 
Ballasts shall further be suitable for the particular luminaire to ensure that the thermal limits specified in paragraph 3.5 of SANS 1119 are not exceeded.

5.5.4 
Starters shall comply with SANS 1479 or with BS 3772 if it is not covered by SANS 1479. Starters with metal cans shall contain integral earthing facilities to earth the can upon insertion.

5.5.5 
Starters shall be accessible from the outside of the luminaire, and the replacement of the starter shall not necessitate the removal of lamps.

5.6
CAPACITORS

Capacitors shall comply with SANS 1250. The power factor of each complete fitting shall be corrected to at least 0,85.

5.7   
LAMPS

5.7.1 
Fluorescent lamps shall be suitable for the control circuitry used. Lamps shall comply with SANS 1041.

5.7.2 If no colour is specified in the Detail Technical Specification, the light colour shall correspond to colour 2 (4 300K) of SANS 1041.

5.7.3 Lamps of the same colour shall be provided for an entire installation unless specified to the contrary.

5.7.4
 There shall be no visible flicker in the lamps and lamps shall readily strike when switched on. Faulty lamps or ballasts shall be replaced at no cost to the Department.

6.   
PHOTOMETRIC DATA

Photometric data sheets of the luminaire as prepared by a laboratory that complies with SANS requirements, shall be submitted with the luminaire.

7.   
TECHNICAL INFORMATION

The Tenderer shall include full technical particulars regarding the luminaire offered with the tender.

8.   
CHANNEL LUMINAIRE

8.1    
Channel luminaires shall consist of a ventilated, enclosed channel body with one or more lamps as specified in the project specification. The channel body shall house the ballast, capacitor, terminals and internal wiring.

8.2    
Provision shall be made for the addition of reflector wings and/or diffusers.

8.3   
Three sets of mounting slots and knock-outs suitable for mounting onto standard round conduit boxes and/or 20mm diameter conduit pendant rods, shall be provided in the rear of the channel, one in the centre and one approximately one sixth from each end.

8.4   
A knockout suitable for a 20mm diameter conduit entry shall be provided at each end of the channel. The distance between the back of the luminaire and centre of the knockout shall be approximately 25mm.

8.5 The knockouts shall be positioned on the centre line of the channel.

8.6   
The body channel shall incorporate a removable cover acting as a reflector, manufactured of cold rolled steel, not less than 0,8mm thick, designed and mounted to completely cover the interior of the body channel and its contents and extending over the full length of the luminaire up to the lamp holders.

8.7   
The reflector shall be firmly held in position with a latching device consisting of knurled, coin slot, captive screws. Plastic, used as a spring mechanism, is not acceptable as a fixing device for reflectors. The action of the latching device shall not deteriorate due to use and/or ageing.

9.    
INDUSTRIAL LUMINAIRES

9.1 Industrial type luminaires shall consist of a basic channel luminaire fitted with detachable side reflectors.

9.2   
The reflectors shall be manufactured of cold rolled steel, not less than 0,8mm thick.

9.3 The reflectors shall be designed to improve the downward light output ratio and decrease the upward light output ratio to a value of less than 2%.

10.
DECORATIVE LUMINAIRES

10.1
Decorative luminaires shall incorporate an injection moulded prismatic acrylic diffuser or a high-grade optical reflector covering the entire reflecting surface of the luminaire.

10.2 
The diffuser shall be hinged or easily removable for maintenance and lamp replacement. Optical reflectors shall be hinged.

10.3  
Decorative luminaires with diffusers shall be constructed and so installed to prevent the ingress of dust and insects.

10.4  
Highly polished reflectors shall be protected and carefully handled and to prevent fingerprints showing on the surface.

10.5  
Surface mounted luminaires on suspended ceilings shall be arranged to suit the grid and shall fit tightly against the ceiling.

11.   
RECESSED LUMINAIRES

11.1 
Recessed luminaires shall be suitable for mounting in the ceiling structure specified in the project specification.

11.2  
The attachment of the prismatic diffuser or reflector shall be similar to that specified in paragraph 10 above.

11.3  
The djffuser or reflector shall fit flush with the ceiling and the only visible portion shall be the reflector or diffuser.

11.4  
Should the luminaire be so designed that a surrounding frame is visible, then this frame shall be manufactured of anodised aluminium. The frame shall form a neat trim with the ceiling. The comers of the surrounding frame shall be mitred and reinforced.

12.   
LOW-BRIGHTNESS LUMINAIRES

12.1 
The luminaire shall be provided with an aluminium louver with V-shaped longitudinal vanes and extruded stepped cross-shielding plates.

12.2  
Louvers shall be constructed from high purity aluminium (99,98%), chemically brightened and anodised.

12.3 
The total Light Output Ratio (LOR) shall be 62% or better. In the plane between 60 and 90 (from the vertical), the LOR shall be below 3%.

13.   
LOW GLARE LUMINAIRES

13.1
The luminaire shall be provided with a die-formed, bright anodised high-purity aluminium (99,98%) louver with parabolic reflecting surfaces in both directions.

13.2 The total LOR shall be 62% or better. In the plane between 60 and 90(from the vertical), the LOR shall be less than 1,3%

14.
LUMINAIRES FOR USE IN AREAS WITH VISUAL DISPLAY TERMINALS

14.1
The luminaire shall have anodised specular louvers to provide the brightness control required for this type of application.

14.2 
At angles between 60 and 90 (from the vertical) the luminance shall not exceed 200cd/m2.

14.3
At the above angles the LOR shall be less than 0,6%. At angle between the vertical and 60 the LOR shall be 61% or better.

SECTION C12.2

C12.2  PRISON CELL LUMINAIRE

1.
SCOPE

This specification covers the requirements for a fluorescent luminaire for use in prison cells and prison ablution areas. The luminaire shall be suitable for operation with 1 or 2 fluorescent lamps of 36W or 58W each, with an optional 9W compact fluorescent night-light. The exact requirements will be stated in the project specification.

2.
GENERAL

2.1    
To promote work creation in South Africa, the luminaire should preferably be manufactured within the Republic of South Africa and should have a local content of at least 50%.

2.2   
If the luminaire offered is of foreign origin, full specifications on technical performance and quality must be submitted and full reasons shall be given why the unit had to be imported.

2.3   
A sample luminaire shall be provided for evaluation and approval by the Electrical Engineer prior to installation.

3.   
STANDARDS


The following standard specifications of the South-African National Standards shall apply to this luminaire specification:

3.1   
SANS 1119:
Interior luminaires for fluorescent lamps.

3.2   
SANS 1250:
Capacitors for use with fluorescent and other discharge lamp ballasts.

3.3   
SANS 890: 
Ballasts for fluorescent lamps.

3.4   
SANS 1464: 
Safety of luminaires.

3.5   
SANS 1479: 
Glow starters for fluorescent lamps

3.6   
IEC 400: 
Lamp holders for tubular fluorescent lamps.

3.7   
SANS 1041: 
Tubular fluorescent lamps for general service.

3.8   
SANS VC8031: 
Coatings applied by the powder-coating process.

3.9   
Any other standards referred to in the above specifications.

4.   
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

4.1   
AREA OF APPLICATION:   The luminaire is to be used inside prison cells and in the ablution areas of prison cells.

4.2 FIXING: The luminaire shall be of the surface-mounted type. The main body of the luminaire shall be rigid and so designed that it can be firmly fixed flush onto the mounting surface without exposing gaps into which flat objects can be inserted.

4.3 TAMPERING: Due to the location of the luminaire special attention is required to render the luminaire tamper-proof and materials used shall be vandal resistant.

4.4
ENVIRONMENTAL REQUIREMENTS

4.4.1
The luminaire shall have an ingress protection rating of IP66 and this shall be substantiated by a certificate of the South African National Standards.

4.4.2 
The luminaire shall have no dust-collecting or sharp edges and comers on the accessible side of the luminaire.

4.4.3 The luminaire shape shall be designed so as to prevent the manual gripping of the luminaire to prevent persons from hanging onto the body of the luminaire.

4.5   
THERMAL: The luminaire must be able to withstand an ambient temperature of 45°C. To this end internal electrical and mechanical components shall not be allowed to exceed their maximum temperature ratings. Test reports from an independent authorised testing facility proving this requirement shall be made available to the Department on request.

4.6   
SAFETY: The luminaire shall bear the SANS 1464 safety mark.

4.7   
NOISE: Due to the sensitive environment in which the luminaire is used, the noise level emitted from the luminaire shall be kept as low as possible. The ballasts shall, therefore, comply fully with the requirements of the latest edition of SANS 890 Part 1.

5.   
CONSTRUCTION

5.1    
BODY: Nominal dimensions shall be 1 310 x 140 x 120mm (for the 36W model) or 1610 x 140 x 120mm (for the 58W model). The luminaire shall have a rigid high-pressure die-cast aluminium body at least 1mm thick, or, alternatively shall be made from 0,8mm thick cold rolled mild steel. The body shall have a minimum of four holes for mounting flush to the mounting surface by means of expansion bolts. The body shall be suitable to house 2 fluorescent lamps of 36W or 58W each plus a 9W PL fluorescent lamp when fully equipped.

5.2   
MOUNTING MATERIALS: Mounting studs and materials shall be provided with each luminaire, including installation instructions as necessary.

5.3   
DIFFUSER

5.3.1 The diffuser shall consist of a one-piece injected moulding of clear ultra-violet-stabilised polycarbonate of high-impact resistance. The light control shall be achieved by internal prisms moulded longitudinally as part of the diffuser. The outer surface of the diffuser shall be completely smooth and shall be shaped to prevent persons from obtaining a firm handgrip on the diffuser.

5.3.2 The diffuser shall be provided with a replaceable neoprene gasket and the diffuser shall be fixed to the luminaire body by means of six tamper-proof stainless steel bolts with stainless steel washers. The bolt-heads shall preferably be of a flat construction with two pinholes for the insertion of a special tool for fastening or loosening. Sunken hex-heads (for Alien keys) shall preferably not be used. Other tamper-proof proposals may be submitted to the Department for approval.

5.3.3 The diffuser and body shall be manufactured within close tolerances so that no gaps exist between the body and the diffuser when the diffuser is screwed down.

5.4  
GEAR TRAY

5.4.1 
The control gear tray shall also act as a reflector and shall be manufactured from sheet steel of at least 0,7mm thickness. The gear tray shall be white epoxy powder coated after all cutouts and holes have been prepared on the tray. Alternatively, the gear tray may be made from bright anodised extruded aluminium.

5.4.2 The gear tray shall be mounted to the body by means of identical tamper-proof bolts to those holding the diffuser. The mounting shall, however, be provided with a slide-in facility so that the gear tray can be easily removed without unscrewing the bolts completely. The gear tray shall be completely removable for workshop maintenance and interchangeability.

5.4.3 The gear-tray shall be provided with restraining devices to prevent the tray from falling when the gear-tray is slid out. These restraints shall be unhooked for removal of the tray.

5.4.4 
The gear-tray shall house the ballast, capacitors and glow-starters in the top section, whilst the lamp holders and lamps must occupy the bottom side of the reflector plate.

5.4.5 The gear tray should be equipped with control gear and circuits to operate one or two 36W (or 58W) fluorescent lamps on a switch-start basis. However, the gear tray shall be pre-punched to accommodate one 9W PL fluorescent lamp and control gear that can be separately switched as a night light. Equipping for this option is specified in the detail specification if it is required.

5.4.6 
Preparation of all metal surfaces for the painting or epoxy powder coating thereof shall be done in accordance with SANS VC8031.

5.5   
ELECTRICAL REQUIREMENTS

5.5.1 
The luminaire shall be suitable for operation on a 230V, single-phase 50Hz mains supply.

5.5.2 
Power factor capacitors shall be supplied to correct the power factor to at least 0,85 in the cases of operating either one 36W (or 58W) lamp alone or one 9W lamp alone or one 36W (or 58W) plus one 9W lamp together. Similarly a combination of two 36W (or 58W) lamps together or two 36W (or 58W) lamps plus one 9W lamp or one 9W lamp alone shall apply if the luminaire is fully equipped.

5.5.3 
Each luminaire shall be supplied with all lamps required and specified in the project specification.

5.5.4 
The luminaire shall be provided with a 20mm diameter back-entry for wiring access.

5.5.5 
Internal wiring of the luminaire shall be in accordance with SANS 1119.

5.5.6 
Terminals for connection of the mains supply and on ballasts and other internal equipment shall have screw-down plates bearing on the wires. Terminals where screws bear down directly on the wires will not be acceptable.

5.5.7 The luminaire shall be marked with identification labels stating the brand name and model and shall bear the SANS mark or shall at least have an SANS certificate of compliance.

6.    
LUMINAIRE PERFORMANCE

6.1 The luminaire diffuser shall be so designed as to reduce the luminance (glare) of the luminaire to maximise the comfort of the room occupants.

6.2   
The total light output ratio of the luminaire shall be 56% or better. 

7.    
MAINTENANCE REQUIREMENTS

7.1    
For ease of maintenance it is imperative that the gear-tray should be completely removable with ease, including the disconnection of the electrical supply internally. Removal of the diffuser and gear tray must only be possible by means of a special unscrewing tool.

7.2   
The connection between the gear tray equipment and the incoming mains shall preferably be via a suitable sturdy plug and socket for easy disconnection.

7.3  
LAMP HOLDERS

Lamp holders shall preferably be of the telescopic spring-loaded type. Where twistlock type lamp holders are provided, the mounting of the holders shall be able to accommodate the tolerances experienced in the length of lamps and in the manufacture of luminaires.

8.    
PHOTOMETRIC DATA

Photometric data sheets of the luminaire as prepared by a laboratory that complies with SANS requirements, shall be submitted with the luminaire.

9.   
TECHNICAL INFORMATION

The tenderer shall include full technical particulars regarding the luminaire offered with the tender.


SECTION C12.3
C12.3  BULKHEAD LUMINAIRES FOR USE WITH COMPACT FLUORESCENT OR TUNGSTEN FILAMENT LAMPS FOR INTERIOR AND EXTERIOR APPLICATIONS

1.   
SCOPE
This specification covers the requirements for bulkhead type luminaires, using compact fluorescent or tungsten filament lamps, for general indoor and outdoor use. The types of luminaires covered are decorative round, rectangular or square surface-mounted and recessed types and include luminaires with one or more lamps with standard wattage ratings as specified in the project specification. Luminaires for use in special applications or atmospheres are not included in this specification.

2.   
GENERAL
2.1   
To promote work creation in South Africa, the luminaire should preferably be manufactured within the Republic of South Africa and should have a local content of at least 50%.

2.2   
If the luminaire offered is of foreign origin, full specifications on technical performance and quality must be submitted and full reasons shall be given why the unit had to be imported.

2.3   
A sample luminaire shall be provided for evaluation and approval by the Electrical Engineer prior to installation.

2.4 Luminaires. associated equipment and control gear shall be new and unused and shall be supplied complete with lamps, control gear, diffusers, mounting brackets, etc. and shall be delivered to site in a protective covering.

2.5   
Lamps shall be delivered separately. 

3.    
STANDARDS

The following standard specifications of the South-African National Standards and the International Electrotechnical Commission shall apply to this luminaire specification:

3.1
SANS1119: 



Interior luminaires for fluorescent lamps. Note: The latest
amendments 
whereby luminaires with compact                                                                                             fluorescent lamps are covered, shall apply.

3.2   
SANS 1250:



Capacitors for use with fluorescent and other discharge
lamp ballasts.

3.3   
SANS 890, IEC 920 & IEC 921:

Ballasts for fluorescent lamps.

3.4   
SANS 1464:



Safety of luminaires.

3.5   
SANS 1479:



Glow starters for fluorescent lamps.

3.6   
IEC 400:     



Lamp holders for tubular fluorescent lamps.

3.7   
SANS 1041, IEC 81 & IEC 901:       
Tubular fluorescent lamps for general service.

3.8  
SANS 1247:        


Coatings applied by the powder-coating process.

3.9   
SANS 783:         



Baked enamels.

3.10 
SANS 10142:        


The wiring of Premises

3.11  
SANS 56:         



Incandescent lamps

3.12
Any standard referred to in the above specifications.

4.   
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

4.1   
AREAS OF APPLICATION: The luminaires are intended for standard indoor and exterior use in buildings under the control of the Department of Public Works.

4.2    
FIXING: The luminaires shall be suitable for mounting against ceilings or walls as described in the project specification.

4.3 ENVIRONMENTAL: Unless otherwise specified in the detail specification the luminaires shall be suitable for operation in ambient temperatures between -10°C and +45°C.

4.4   
SAFETY: The luminaire shall bear the SANS 1464 safety mark.
4.5 NOISE: Noisy ballasts will not be accepted and shall be replaced at no cost to the Department. All ballasts shall comply with the requirements of the latest edition of SANS 890, Part 1 or IEC 920 and IEC 921.

5.
GENERAL TECHNICAL REQUIREMENTS 

5.1   
General

5.1.1 
Compact fluorescent lamp luminaires shall comply fully with SANS 1119 and all amendments as well as the additional requirements of this specification. Luminaires. which bear the SANS mark, are preferred. Luminaires shall at least have an SANS Certificate of Compliance.

5.1.2 
The Department reserves the right to have samples of luminaires offered tested by the SANS for compliance with SANS 1119. If a sample luminaire is found not to comply with SANS 1119 the cost of such tests shall be borne by the Tenderer.

5.1.3 
Luminaires for tungsten filament lamps shall not materially differ from those for compact fluorescent lamps, but shall be capable of dissipating the extra heat generated without deterioration in the luminaire materials.

5.2    
Construction

5.2.1 
A luminaire shall consist of a ventilated body manufactured from die-cast aluminium. The body shall be of sufficient, strength for the mounting of the entire luminaire.

5.2.2 
The luminaire shall be designed to accommodate the control gear, wiring, lamp holders, the diffuser and reflectors. It shall be possible to reach the control gear without disconnecting wiring or removing the luminaire.

5.2.3 
Except for mounting holes and/or slots, the back of the body shall be closed over the full extent of the luminaire.

5.2.4 
Suitable knockouts shall be provided in the rear of the luminaire body for wire entry.

5.2.5 All components, including screws, bolts and nuts utilised in the construction of the luminaire or fixing of its components, shall be corrosion proof. Cadmium plated or stainless steel materials are preferred.

5.2.6 
The luminaire shall, as an option, be available with a high-pressure die-cast aluminium skirt, which shall be designed in such a way that it covers the base completely when mounted. The skirt shall be mounted onto the body by means of at least three screws

5.3    
Internal wiring

5.3.1 
Luminaires shall be completely wired internally. Conductors shall be protected with grommets where they pass through holes in the body.

5.3.2 
The wiring shall be totally metal enclosed to prevent any possible contact with live components while changing lamps.

5.3.3 
The conductor insulation shall be rated to withstand the temperature inside the luminaire body without deterioration.

5.3.4 
The wiring shall terminate on a suitable terminal block having screw down plates bearing on the wires. Terminals where screws bear down directly on wires will not be acceptable.

5.3.5
An earth terminal, welded to the luminaire body, shall be provided. To ensure good earth continuity the earth terminal shall not be spray painted. The earth conductor shall be connected to this terminal by means of a crimped lug.

5.4   
Lamp holders

Lamp holders shall be of the type suitable for the relevant compact fluorescent or general lighting service lamp. The following standard lamps and lamp holders shall apply:

5.4.1
LAMP

HOLDER


LAMP


HOLDER


7W PL

2G11



13W PLC

G24d-1


9W PL

2G11



16W 2D

GR10q


11W PL

2G11



18W PLC

G24d-2


60/100E GLS
E27, porcelain

5.5 
Control gear

5.5.1 
The control gear, ballasts, capacitors and starters shall be designed and manufactured to suit the control circuitry adopted. All fluorescent luminaires shall operate on a switch-start basis where external starters are employed.

5.5.2 
Ballasts shall comply with SANS 890 & SANS 891, or IEC 920 & IEC 921 as applicable and shall be suitable for operation on 220V to 250V, 50Hz supplies.

5.5.3 
Ballasts shall further be suitable for the particular luminaire to ensure that the thermal limits specified in paragraph 3.5 of SANS 1119 are not exceeded.

5.5.4 
Starters shall comply with SANS 1479 or with BS 3772 if it is not covered by SANS 1479. Starters with metal cans shall contain integral earthing facilities to earth the can upon insertion.

5.5.5 Starters shall be accessible from the outside of the luminaire, and the replacement of the starter shall not necessitate the removal of lamps.

5.5.6 The luminaire reflector shall act as the gear/mounting tray and shall be manufactured from sheet steel at least 0,7mm thick. The gear tray shall preferably be white epoxy powder coated after all the cut-outs and holes have been made on the tray. The tray shall be mounted to the body of the luminaire by means of screws and the tray shall be provided with a hole through which the screw head can pass plus a slot of the same width as the screw thickness so that the tray can be removed without removing the screws completely.

5.5.7 
The gear tray shall be equipped with the components suitable for the luminaires specified in the project specification.

5.6   
Capacitors

Capacitors shall comply with SANS 1250. The power factor of each complete fitting shall be corrected to at least 0,85.

5.7  
Lamps

5.7.1 
Fluorescent lamps shall be suitable for the control circuitry used. Lamps shall comply with the applicable clauses of SANS 1041 and, where it does not apply, the lamps shall comply with IEC 81 or IEC 901.

5.7.2 
If no colour is specified in the Detail Technical Specification, the light colour shall correspond to colour 2 (4 300K) of SANS 1041.

5.7.3 
Lamps of the same colour shall be provided for an entire installation unless specified to the contrary.

5.7.4
There shall be no visible flicker in the lamps and lamps shall readily strike when switched on. Faulty lamps or ballasts shall be replaced at no cost to the Department.

5.7.5 
The following standard lamps shall be used for the purposes of this specification:

PL lamps:    

7W, 9W AND 11W

PLC Lamps:   

13W

2D Lamps:    

16W

GLS Lamps:   

60 and100W

5.8    
Diffuser

5.8.1 
The diffuser shall consist of a high-impact resistant ultra-violet stabilised acrylic moulding. The diffuser shall be either transparent or opaque as described in the project specification. Where transparent diffusers are required, these shall be moulded with internal prismatic refractors and the outer surface shall be smooth.

5.8.2 
The diffuser shall be mounted to the body by means of an external mounting ring and at least three screws, which should preferably not pass through the diffuser body as well. A silicon sponge gasket which fits into a groove on the diffuser shall be used to allow breathing of the luminaire whilst prohibiting the ingress of insects.

6.   
PHOTOMETRIC DATA

Photometric data sheets of the luminaire as prepared by a laboratory that complies with SANS requirements, shall be submitted with the luminaire.

7.    
TECHNICAL INFORMATION

The Tenderer shall include full technical particulars regarding the luminaire offered with the tender.

SECTION C12.4

C12.4  POST TOP LUMINAIRES FOR EXTERIOR APPLICATIONS

1.   
SCOPE

This specification covers the requirements for post top type luminaires, using tungsten filament, compact fluorescent, mercury vapour, sodium vapour or metal halide lamps, for general outdoor and indoor use. The luminaires covered are decorative types and include luminaires with one or more lamps with standard wattage ratings as specified in the project specification.

2.   
GENERAL

2.1   
To promote work creation in South Africa, the luminaire should preferably be manufactured within the Republic of South Africa and should have a local content of at least 50%.

2.2   
If the luminaire offered is of foreign origin, full specifications on technical performance and quality must be submitted and full reasons shall be given why the unit had to be imported.

2.3  
A sample luminaire shall be provided for evaluation and approval by the Electrical Engineer prior to installation.

2.3 Luminaires, associated equipment and control gear shall be new and unused and shall be supplied complete with lamps, control gear, diffusers, mounting brackets. etc. and shall be delivered to site in a protective covering.

2.4 Lamps shall be delivered separately. 

3.   
STANDARDS

The following standard specifications of the South-African National Standards and the International Electrotechnical Commission shall apply to this luminaire specification:

3.1
SANS 60188:        

High-pressure mercury vapour lamps.
3.2
IEC 662:    


High-pressure sodium vapour lamps

3.3   
IEC 61167:         


Metal Halide lamps

3.4   
SANS 56:         


Incandescent lamps

3.5   
SANS 1250:        

Capacitors for use with fluorescent and other discharge lamp Ballasts.
3.6
SANS 1464:


Safety of luminaires.

3.7
IEC 922 & IEC 923:    

Ballasts for discharge lamps.

3.8
IEC 926  & IEC 927:    

Starting devices (other than glow starters).

3.9
SANS 890. IEC 920 & IEC 921: 
Ballasts for fluorescent lamps 

3.10
IEC 400:    


Lamp holders for fluorescent lamps

3.11
SANS 1247:        

Coatings applied by the powder-coating process.

3.12   
SANS 783:         


Baked enamels.

3.13   
SANS 10142:         

The wiring of Premises

3.14  
SANS 1507:  


Electric cables with extruded solid dielectric insulation for fixed 






installations.

3.15 
SANS 60238 and VC8011:   
Lamp holders 

3.16  
SANS 1277:        

Street lighting luminaires.

3.17 
SANS 1088:        

Luminaire entries and spigots

3.18  
Any standard referred to in the above specifications.

4.   
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

4.1   
AREAS OF APPLICATION: The luminaires are intended for standard exterior use on premises under the control of the Department of Public Works.

4.2   
FIXING: The luminaires shall be suitable for mounting on vertical poles. Spigot entries shall have an internal diameter of 76mm and shall be 75mm deep in accordance with SANS 1088 Table 1 (Type 2).

4.3   
ENVIRONMENTAL: Unless otherwise specified in the detail specification the luminaires shall be suitable for operation in ambient temperatures between -10°C and +45°C. The luminaire shall have an ingress protection rating of IP55 in order to prevent air from entering the lamp compartment and this rating shall be certified by a SANS report.

4.4   
SAFETY: The luminaire shall bear the SANS 1464 safety mark.

4.5   
NOISE: Noisy ballasts will not be accepted and shall be replaced at no cost to the Department. All ballasts shall comply with the requirements of the latest edition of  IEC 920, 921, 922 and 923.

5.
GENERAL TECHNICAL REQUIREMENTS 

5.1   
General

5.1.1 
The internal components of the luminaire shall be able to withstand internal temperatures of at least 45°C without resulting in any electrical or mechanical component exceeding its maximum rated operating temperature. Certified proof from an authorised testing facility shall be presented on request.

5.1.2
The luminaire colour shall be as specified in the project specification.

5.1.3.1 The luminaire shall bear the SANS 1277 mark. 

5.2   
Construction

5.2.1 
The luminaire shall consist of a spigot base manufactured from high-pressure die-cast aluminium, a lamp compartment with integral control gear as applicable, and a prismatic diffuser and top canopy. The base shall be of sufficient strength for the mounting of the entire luminaire.

5.2.2 
The luminaire shall be designed to accommodate the control gear, wiring, lamp holders, the diffuser and reflectors where applicable. It shall be possible to reach the control gear without-disconnecting wiring or removing the luminaire.

5.2.3 All components, including screws, bolts and nuts utilised in the construction of the luminaire or fixing of its components, shall be corrosion proof. Cadmium plated or stainless steel materials are preferred.

5.2.4 
The luminaire spigot shall be provided with at least three M8 stainless steel Alien grub screws for mounting onto the pole.

5.3
Internal wiring

5.3.1
Luminaires shall be completely wired internally. Conductors shall be protected with grommets where they pass through holes in the body or control gear trays.

5.3.2
The wiring shall preferably be totally metal enclosed to prevent any possible contact with live components while changing lamps.

5.3.3
The conductor insulation shall be rated to withstand the temperature inside the luminaire body without deterioration.

5.3.4 The wiring shall terminate on a suitable terminal block having screw down plates bearing on the wires. Terminals where screws bear down directly on wires will not be acceptable.

5.3.5
An earth terminal, forming part of the luminaire body, shall be provided. To ensure good earth continuity the earth terminal shall not be spray painted. The earth conductor shall be connected to this terminal by means of a crimped lug.

5.4
Lamp holders

Lamp holders shall be of the type suitable for the relevant lamp used. Lamp holders shall not deteriorate as a result of normal operating temperatures in the luminaire.

5.5 
Control gear

5.5.1
The control gear, ballasts, capacitors and starters shall be designed and manufactured to suit the control circuitry adopted

5.5.2
Ballasts shall comply with IEC 920, 921, 922 and 923 as applicable and shall be suitable for operation on 220V to 250V, 50Hz supplies.

5.5.3 Ballasts shall further be suitable for the particular luminaire to ensure that the thermal limits specified in Clause 5.1.1 above are not exceeded.

5.5 4
The luminaire control gear shall be mounted onto a control gear mounting assembly which also contains the lamp holder. The assembly shall be mounted on the spigot base and the whole assembly shall be removable as a unit without dismantling the luminaire as such.

5.5.5 
The luminaire body shall be equipped with the components suitable for the luminaires and lamps specified in the project specification.

5.5.6 
In those applications where igniters are used, these shall be of the superposed pulse type.

5.5.7 The reflector, if specified in the project specification, shall be mounted on a white epoxy powder coated steel mounting plate at least 0,7mm thick, which shall be mounted to the spigot body. The reflector shall be made from highly polished anodised aluminium plate and shall be manufactured to give optimum performance with the prismatic diffuser.

5.6   
Capacitors

Capacitors shall comply with SANS 1250. The power factor of each complete fitting shall be corrected to at least 0,85.

5.7  
Lamps

5.7.1
The following standard lamps shall be used for the purposes of this specification:

Lamp

Lamp holder

Mercury Vapour

50W. 8OW and 125W     
E27

Lamp



Lamp holder
Sodium Vapour

50W and 70W          
E27

100W and150W        
E40

All lamps shall be of the elliptical coated type.

Metal halide lamps

70W and 150W (tubular) 
RX7s 

100W(elliptical)           
E27

Fluorescent lamps

PL 24W               
2G11

PLC 18W             
G24d-2

PLC 26W             
G24d-3

Incandescent lamps 

100W                 
E27

5.7.2 
The lamps shall be prevented from loosening in the holders as a result of vibrations under normal working conditions.

5.8    
Diffuser

5.8.1 
The diffuser shall consist of a high-impact resistant ultra-violet stabilised acrylic moulding with internal prismatic refractors and the outer surface shall be smooth. The prisms shall be designed to work in conjunction with the reflectors to provide the optimum light output.

5.8.2 
The diffuser shall be mounted to the body by means of a round ring surface at the bottom which fits onto the spigot base with a neoprene gasket. A drip ridge shall be provided at the bottom edge to prevent direct contact by rainwater with the gasket. The diffuser top shall be formed in such a manner that the top canopy-cover fits over the diffuser.

5.8.3 
The top canopy cover shall be manufactured from a robust material that is highly resistant to weather, hail, corrosion and vandalism. The inside of the canopy shall be provided with ribbed struts, formed as part of the moulding, to provide additional strength to the canopy. The canopy shall be provided with an internal groove into which the diffuser top edge shall fit and this shall be sealed by means of a neoprene gasket. The cover shall be bolted down onto the body by means of a single central nut on top of the cover.

6.   
PHOTOMETRIC DATA

Photometric data sheets of the luminaire as prepared by a laboratory that complies with SANS requirements, shall be submitted with the luminaire.

7.    
TECHNICAL INFORMATION

The Tenderer shall include full technical particulars regarding the luminaire offered with the tender.

SECTION C12.5
C12.5  SECURITY LUMINAIRES FOR USE WITH DISCHARGE LAMPS OR COMPACT FLUORESCENT LAMPS FOR PRISON APPLICATIONS

1.   
SCOPE

This specification covers the requirements for bulkhead type luminaires and pole mounted luminaires, using sodium vapour or compact fluorescent lamps for outdoor use at prisons. The luminaires covered are of the decorative rectangular or polygonal surface-mounted type as well as streetlight and floodlight luminaires and include luminaires with one or more lamps with standard wattage ratings as specified in the project specification.

2.   
GENERAL

2.1    
To promote work creation in South Africa, the luminaire should preferably be manufactured within the Republic of South Africa and should have a local content of at least 50%.

2.2 If the luminaire offered is of foreign origin, full specifications on technical performance and quality must be submitted and full reasons shall be given why the unit had to be imported.

2.3 A sample luminaire shall be provided for evaluation and approval by the Electrical Engineer prior to installation.

2.4   
Luminaires associated equipment and control gear shall be new and unused and shall be supplied complete with lamps, control gear, diffusers, mounting brackets, etc. and shall be delivered to site in a protective covering.

2.5,  
Lamps shall be delivered separately. 

3.
STANDARDS 
The following standard specifications of the South-African National Standards and the International Electrotechnical Commission shall apply to this luminaire specification:

3.1
SANS 10098:

Code of practice for public lighting.

3.2
SANS 10142:

The wiring of Premises

3.3
SANS 60238 & VC8011
Lamp holders

3.4
SANS 783

Baked enamels

3.5
SANS 1119

Interior liminaries for fluorescent lamps (clauses applicable to compact 





fluorescent lamps)

3.6
SANS 1222:

Enclosures for electrical equipment

3.7
SANS 1247

Coatings applied by the powder -coating process
3.8
SANS 1250

Capacitors for use with fluorescent and other discharge lamp ballasts

3.9
SANS 1277

Street lighting luminaires

3.10
SANS 1279

Floodlighting luminaires

3.11
SANS 1464

Safety of luminaires

3.12
SANS 1507:

Electric cables with extruded solid dielectric insulation for fixed installations

3.13
IEC 662:


High-pressure sodium vapour lamps

3.14 
IEC 922 & IEC 923:
Ballasts for discharge lamps.

3.15 
IEC 926 & IEC 927:
Starting devices (other than glow starters).

3.16  
Any standard referred to in the above specifications.

4.   
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

4.1 AREAS OF APPLICATION: The luminaires are intended for exterior use in establishments under the control of the Department of Public Works.

4.2    
FIXING: The luminaires shall be suitable for mounting against horizontal or vertical surfaces, walls, perimeter fences or on poles as described in the project specification.

4.3   
ENVIRONMENTAL: Unless otherwise specified in the detail specification the luminaires shall be suitable for operation in ambient temperatures between -10°C and +45°C. The luminaire shall have an ingress protection rating as indicated below and this shall be certified in a SANS report.

4.4   
SAFETY: The luminaire shall bear the SANS 1464 safety mark.

4.5
NOISE: Noisy ballasts will not be accepted and shall be replaced at no cost to the Department. All ballasts shall comply with the requirements of the latest edition of IEC 922 and 923.

5.   
GENERAL TECHNICAL REQUIREMENTS

5.1   
General

The internal components of the luminaire shall be able to withstand internal temperatures of at least 45°C without resulting in any electrical or mechanical component exceeding its maximum rated operating temperature. Certified proof from an authorised testing facility shall be presented on request.

Bulkhead luminaires shall also be available with an optional wire guard and a decorative skirt of the same material and finish as the luminaire body.

6.
CONSTRUCTION

6.1   
Bulkhead or bracket-mounted light.

1.     
The luminaire shall consist of a body manufactured from high-pressure die-cast aluminium, with a transparent prismatic diffuser. The body shall be of sufficient strength for the mounting of the entire luminaire.

2. The luminaire shall be designed to accommodate the control gear, wiring, lamp holders, the diffuser and reflectors. It shall be possible to reach the control gear without disconnecting wiring or removing the luminaire.

3. Except for mounting holes and/or slots, the back of the body shall be closed over the full extent of the luminaire. At least three mounting holes shall be provided.

4.     
All components, including screws, bolts and nuts utilised in the construction of the luminaire or fixing of its components, shall be corrosion proof. Cadmium plated or stainless steel materials are preferred.

5.     
The luminaire shall be provided with a cable entry at the back of the luminaire by means of a plastic gland. However, it shall be possible to provide 20mm diameter conduit entries or cable entries from the sides of the luminaire and suitable drilling indents or knockouts shall be furnished on the luminaire body.

6.     
A heavy gauge galvanised steel stirrup bracket for mounting the luminaire shall be supplied with the luminaire unless omitted in the project specification.

7.    
The luminaire shall be suitable for use with 2 x 24W PL or 2 x 26W PLC or 1 x 250W elliptical HPS lamp.

8. The luminaire shall have an ingress protection rating of at least IP55. 

6.2    
Flood-lights

1.     
The luminaire shall consist of a body manufactured from either high-pressure die-cast aluminium or ultra-violet stabilised glass-fibre reinforced polyester material. The body shall be hail-proof, weatherproof and corrosion and vandal resistant.

2.     
The housing shall be equipped with either a flat armoured glass fixed in a sturdy, hinged die-cast frame with a silicon-rubber gasket or a clear transparent high-impact resistant acrylic bowl, treated against discolouring due to UV and lamp radiation, with a silicon-rubber gasket. The glass frame or dome shall preferably be hinged and mounted with stainless steel clips.

3.     
The luminaire shall be equipped with integral control gear mounted internally. Alternatively, the control gear may be mounted in a separate control gear compartment, in which case the compartment shall have the same IP rating as the luminaire.

4.   
The luminaire shall be suitable for 2 x 24W PLC lamps or 1 x 250W tubular HPS lamp.

5.     
The luminaire shall have an ingress protection rating of at least IP43.

6.     
A heavy gauge hot-dipped galvanised steel mounting-stirrup with pre-punched holes shall be supplied with the luminaire unless otherwise specified in the project specification.

6.3.   
Street-light type luminaires

1.    
Luminaires must bear the SANS 1277 mark.

2.     
The luminaire shall consist of a high-pressure die-cast aluminium body or a body manufactured from UV stabilised filled polypropylene. The body shall be hail, weather and corrosion proof and shall be vandal resistant.

3. The body shall preferably consist of a single unit with two compartments, viz. a lamp compartment and a control gear compartment.

4.    
The luminaire's diffuser shall be suitable for Class B roads in terms of SANS 10098. The clear high-impact acrylic bowl shall be hinged and attached to the body by means of at least three clips of either stainless steel or other durable material. The diffuser shall be sealed on the lamp compartment by means of a silicon-sponge rubber gasket in a tongue and groove arrangement.

5.    
The control gear compartment shall have a hinged cover for bottom access. The control gear, capacitor and ignitor, where fitted, shall be mounted on a removable gear tray.

6.    
The light fitting shall be provided with a bottom spigot entry in compliance with SANS 1088, Table 1, Type 2: 76mm diameter x 75mm deep.

6.4   
Internal wiring

6.4.1 
Luminaires shall be completely wired internally. Conductors shall be protected with grommets where they pass through holes in the body or control gear trays.

6.4.2 
The wiring shall be totally metal enclosed to prevent any possible contact with live components while changing lamps.

6.4.3 
The conductor insulation shall be rated to withstand the temperature inside the luminaire body without deterioration.

6.4.4 
The wiring shall terminate on a suitable terminal block having screw down plates bearing on the wires. Terminals where screws bear down directly on wires will not be acceptable.

6.4.5 An earth terminal, forming part of the luminaire body, shall be provided. To ensure good earth continuity the earth terminal shall not be spray painted. The earth conductor shall be connected to this terminal by means of a crimped lug.

6.5   
Lamp holders

6.5.1 
Lamp holders shall be of the type suitable for the relevant lamp used. Lamp holders shall not deteriorate as a result of normal operating temperatures in the luminaire. Lamp holders shall comply with SANS VC8011 and shall be able to withstand a temperature of 240°C

6.6   
Control gear

6.6.1 
The control gear, ballasts, capacitors and starters shall be designed and manufactured to suit the control circuitry adopted

6.6.2 
Ballasts shall comply with IEC 922 and 923 as applicable and shall be suitable for operation on 220V to 250V, 50Hz supplies.

6.6.3 
Ballasts shall further be suitable for the particular luminaire to ensure that the thermal limits specified in Clause 5.1.1 above are not exceeded.

6.6.4 The luminaire control gear shall be mounted onto the inside of the control gear compartment of the body on a separate mounting plate. The gear-mounting tray shall be manufactured from sheet steel at least 0,7mm thick and shall be epoxy powder coated.

6.6.5 
The gear tray and luminaire body shall be equipped with the components suitable for the luminaires and lamps specified in the project specification.

6.6.6 
In those applications where ignitors are used, these shall be of the superposed pulse type.

6.6.7 
The reflector shall be mounted on the luminaire body. The reflector shall be made from highly polished 99,98% pure specular anodised aluminium plate and shall be manufactured to give optimum performance with the prismatic diffuser as applicable.

6.7   
Capacitors

Capacitors shall comply with SANS 1250. The power factor of each fitting shall be corrected to at least 0,85.

6.8   
Lamps

6.8.1 
The following standard lamps shall be used for the purposes of this specification:

LAMP    



LAMP HOLDER
Sodium Vapour 

150W or 250W                  

E40  (All lamps shall be of the tubular clear type.)

Compact fluorescent types:

24W PL    



2G11 

26W PLC                   


G24d-3

7.    
PHOTOMETRIC DATA

Photometric data sheets of the luminaire as prepared by a laboratory that complies with SANS requirements, shall be submitted with the luminaire.

8.  
TECHNICAL INFORMATION

The Tenderer shall include full technical particulars regarding the luminaire offered with the tender.


SECTION C12.6
C12.6  STREET-LIGHT LUMINAIRES

1.
SCOPE

This specification covers the requirements for street-light luminaires using sodium vapour, mercury vapour or compact fluorescent lamps with standard wattage ratings as specified in the project specification.

2.   
GENERAL

2.1   
To promote work creation in South Africa, the luminaire should preferably be manufactured within the Republic of South Africa and should have a local content of at least 50%.

2.2   
If the luminaire offered is of foreign origin, full specifications on technical performance and quality must be submitted and full reasons shall be given why the unit had to be imported.

2.3   
A sample luminaire shall be provided for evaluation and approval by the Electrical Engineer prior to installation.

2.4   
Luminaires, associated equipment and control gear shall be new and unused and shall be supplied complete with lamps, control gear, diffusers, mounting brackets, etc. and shall be delivered to site in a protective covering.

2.5 Lamps shall be delivered separately. 

3.    
STANDARDS

The following standard specifications of the South-African National Standards and the Intemationa! Electrotechnical Commission shall apply to this luminaire specification:

3.1
SANS 10098:

Code of practice for public lighting.

3.2
SANS 10142:

The wiring of Premises

3.3
SANS 60238 & VC8011
Lamp holders

3.4
SANS 783

Baked enamels

3.5
SANS 1119

Interior liminaries for fluorescent lamps (clauses applicable to compact 




fluorescent lamps)

3.6
SANS 1222:

Enclosures for electrical equipment

3.7
SANS 1247

Coatings applied by the powder-coating process

3.8
SANS 1250

Capacitors for use with fluorescent and other discharge lamp ballasts

3.9
SANS 1277

Street lighting luminaires

3.10
SANS 60188

Mercury vapour lamps
3.11
SANS 1464

Safety of luminaires

3.12
SANS 1507:

Electric cables with extruded solid dielectric insulation for fixed installations

3.13
IEC 662:


High-pressure sodium vaapour lamps

3.14 
IEC 922 & IEC 923:
Ballasts for discharge lamps.

3.15 
IEC 926 & IEC 927:       Starting devices (other than glow starters).

3.16  
Any standard referred to in the above specifications.

4.    
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

4.1   
AREAS OF APPLICATION: The luminaires are intended for exterior use in establishments under the control of the Department of Public Works.

4.2   
FIXING: The luminaires shall be suitable for mounting on brackets against horizontal or vertical surfaces, walls, perimeter fences or on poles as described in the project specification.

4.3   
ENVIRONMENTAL: Unless otherwise specified in the detail specification the luminaires shall be suitable for operation in ambient temperatures between -10°C and+45°C.


The luminaire shall have an ingress protection rating of IP 65 for the lamp compartment and IP23 for the control gear compartment and this shall be certified in a SANS report.

4.4   
SAFETY: The luminaire shall bear the SANS 1464 safety mark.

4.5   
NOISE: Noisy ballasts will not be accepted and shall be replaced at no cost to the Department. All  ballasts shall comply with the requirements of the latest edition of IEC 922 and 923.

5.   
GENERAL TECHNICAL REQUIREMENTS

5.1   
The internal components of the luminaire shall be able to withstand internal temperatures of at least 45°C without resulting in any electrical or mechanical component exceeding its maximum rated operating temperature. Certified proof from an authorised testing facility shall be presented on request.

5.2   
All metal components shall be manufactured from corrosion-resistant materials or shall be treated to prevent corrosion.

5.3   
All screws and other components must be easily reachable and must be mounted on the luminaire body.

5.4   
Luminaires shall bear the SANS 1277 mark.

6.   
CONSTRUCTION
6.1   
BODY 

6.1.1 
The luminaire shall consist of a high-pressure die-cast aluminium body or a body manufactured from UV stabilised filled polypropylene. The body shall be hail. weather and corrosion proof, it shall be vandal resistant and the ingress of insects shall be prevented. The body shall also be equipped with an effective air-filter.

6.1.2 
The body shall preferably consist f a single body with two compartments, viz. a lamp compartment and a control gear compartment.

6.1.3
Provision shall be made for the effective dissipation of heat emanating from the lamp and the control gear.

6.1.4 
The luminaire shall be provided with a spigot entry in compliance with SANS 1088 and shall nominally be 42mm with a length of 125mm for side entry and 76mm with a length of 75mm for bottom entry. The requirements shall be as mentioned in the project specification.

6.2   
DIFFUSER

6.2.1 
The diffuser shall be manufactured from heat-resistant glass or high-impact acrylic non-discolouring material.

6.2.2 
The size and shape of the diffuser shall be designed so that it neatly fits onto the luminaire body and it shall be of sufficient size to house the lamp or lamps.

6.2.3 The diffuser shall preferably be mounted in a sturdy hinged metal frame, which prevents warping or cracking of the diffuser when the diffuser is sealed onto the body.

6.2.4 
Prisms shall form and integral part of the diffuser itself.

6.2.5 
The diffuser frame shall be hinged on one side and shall be attached to the body in the closed position by means of at least three quick-release clips made from stainless steel or other durable material.

6.2.6 
The diffuser frame shall be sealed on the body by means of a silicon-sponge rubber gasket in a tongue and groove arrangement

6.3   
REFLECTOR

6.3.1 
The reflectors shall be manufactured from high-purity aluminium, anodised in accordance with BS 1615.

6.3.2
The reflector shall be sufficiently rigid to ensure that it does not bend or distort as a result of heat developed within the luminaire.

6.3.3 
The reflective properties of the reflector shall not change as a result of periodic cleaning by maintenance personnel. No part of the reflector shall become detached or distorted as a result of normal handling of the luminaire or vibration under working conditions.

6.3.4 
The reflectors shall be manufactured with such close tolerances that all luminaires of the same type have the same light distribution characteristics.

6.4  
CONTROL GEAR

6.4.1 
The control gear, ballasts, capacitors and starters shall be designed and manufactured to suit the control circuitry adopted

6.4.2 
Ballasts shall comply with IEC 922 and 923 as applicable and shall be suitable for operation on 220V to 250V, 50Hz supplies.

6.4.3 
Ballasts shall further be suitable for the particular luminaire to ensure that the thermal limits specified in Clause 5.1 above are not exceeded.

6.4.4 The luminaire control gear shal! be mounted inside a separate control gear compartment. The gear-mounting tray shall be manufactured from sheet steel at least 0,7mm thick and shall be epoxy powder coated. The gear-mounting tray shall be hinged and shall open under gravitational force when the luminaire is in its normal mounted position.

6.4.5 
The gear tray and luminaire body shall be equipped with the components suitable for the luminaires and lamps specified in the project specification.

6.4.6 
In those applications where ignitors are used, these shall be of the superposed pulse type.

6.4.7 
Capacitors shall comply with SANS 1250. The power factor of each complete luminaire shall be corrected to at least 0,85.

6.5   
INTERNAL WIRING

6.5.1 
Luminaires shall be completely wired internally. Conductors shall be protected with grommets where they pass through holes in the body or control gear trays.

6.5.2 
The wiring shall be totally metal enclosed to prevent any possible contact with live components while changing lamps.

6.5.3 
The conductor insulation shall be rated to withstand the temperature inside the luminaire body without deterioration.

6.5.4 The wiring shall terminate on a suitable terminal block having screw down plates bearing on the wires. Terminals where screws bear down directly on wires will not be acceptable. The terminal block shall be mounted in the control gear compartment.

6.5.5 
An earth terminal, forming part of the luminaire body, shall be provided. To ensure good earth continuity the earth terminal shall not be spray painted. The earth conductor shall be connected to this terminal by means of a crimped lug.

6.5.6 
All circuits that require ignitors shall have an insulated wire between the ignitor and the lamp holder, suitable to withstand a voltage of at least 5kV.

6.6  
LAMP HOLDERS

6.6.1 
Lamp holders shall be of the type suitable for the relevant lamp used. Lamp holders shall not deteriorate as a result of normal operating temperatures in the luminaire. Lamp holders shall comply with SANS VC8011 and shall be able to withstand a temperature of 240°C.

6.6.2 
Lamp holders shall be adjustable for cut-off or semi-cut-off light distribution characteristics.

6.6.3 Lamp holders shall not degenerate under normal working conditions and shall not work loose as a result of vibration.

6.7
LAMPS 

6.7.1 
The following standard lamps shall be used for the purposes of this specification:

LAMP



LAMP HOLDER

Sodium Vapour

70W              

E27   (This lamp shall be of the elliptical type)

150W          

E40

250W             

E40  (These lamps shall be of the tubular clear type.)

400W           

E40

Compact fluorescent 

26W PLC 

G24d-3

Mercury vapour

8OW            

E27

125W           

E27

250W           

E40

400W           

E40

(All mercury vapour lamps shall be of the elliptical coated type.)

7.   
ELECTRICAL SUPPLY

7.1    
The luminaires shall be suitable for connection to a single-phase electricity supply with a nominal voltage of 220V to 250V at 50Hz.

7.2    
The actual voltage will be furnished in the project specification.

8.   
PHOTOMETRIC DATA

Photometric data sheets of the luminaire as prepared by a laboratory that complies with SANS requirements, shall be submitted with the luminaire.

9.    
TECHNICAL INFORMATION

The Tenderer shall include full technical particulars regarding the luminaire offered with the tender.

SECTION C12.7

C12.7  HIGH BAY LUMINAIRES

1.
SCOPE

This specification covers the requirements for high bay luminaires using sodium vapour, mercury vapour or metal halide lamps with standard wattage ratings as specified in the project specification.

2.   
GENERAL

2.1    
To promote work creation in South Africa, the luminaire should preferably be manufactured within the Republic of South Africa and should have a local content of at least 50%.

2.2   
If the luminaire offered is of foreign origin, full specifications on technical performance and quality must be submitted and full reasons shall be given why the unit had to be imported.

2.3   
A sample luminaire shall be provided for evaluation and approval by the Electrical Engineer prior to installation.

2.4   
Luminaires, associated equipment and control gear shall be new and unused and shall be supplied complete with lamps, control gear, diffusers, mounting brackets, etc. and shall be delivered to site in a protective covering.
2.5
Lamps shall be delivered separately. 

3.    
STANDARDS

The following standard specifications of the South-African National Standards and the International Electrotechnical Commission shall apply to this luminaire specification:

3.1   
SANS 10142:        
The wiring of Premises.

3.2   
SANS 60238:    
  
Lamp holders and VCSOU

3.3   
SANS 783:        
 
Baking enamels.

3.4   
SANS 1222:        
Enclosures for electrical equipment.

3.5   
SANS 1247:        
Coatings applied by the powder-coating process.

3.6   
SANS 1250:        
Capacitors for use with fluorescent and other discharge lamp ballasts.

3.7   
SANS 1464:        
Safety of luminaires.

3.8    
SANS 1507:         
Electric cables with extruded solid dielectric insulation for fixed installations.

3.9   
IEC 662:   

High-pressure sodium vapour lamps.

3.10 
SANS 60188        
Mercury vapour lamps

3.11  
IEC 61167        
 
Metal halide lamps

3.12 
IEC 922 & IEC 923:  
Ballasts for discharge lamps.

3.13 
IEC 926 & IEC 927:  
Starting devices (other than glow starters).

3.14
Any standard referred to in the above standards.

4.   
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

4.1   
AREAS OF APPLICATION: The luminaires are intended for interior use in establishments under the control of the Department of Public Works.

4.2   
FIXING: The luminaires shall be suitable for mounting against horizontal surfaces or beams or as described in the project specification.

4.2 ENVIRONMENTAL: Unless otherwise specified in the detail specification the luminaires shall be suitable for operation in ambient temperatures between -10°C and +45°C.The luminaire shall have an ingress protection rating of IP 22 for the control gear compartment and this shall be certified in a SANS  report.

4.4   
SAFETY: The luminaire shall bear the SANS 1464 safety mark.

4.5   
NOISE: Noisy ballasts will not be accepted and shall be replaced at no cost to the Department. All ballasts shall comply with the requirements of the latest edition of IEC 922 and 923.

5.   
GENERAL TECHNICAL REQUIREMENTS

5.1    
The internal components of the luminaire shall be able to withstand internal temperatures of at least 45°C without resulting in any electrical or mechanical component exceeding its maximum rated operating temperature. Certified proof from an authorised testing facility shall be presented on request.

5.2   
All metal components shall be manufactured from corrosion-resistant materials or shal! be treated to prevent corrosion.

5.3   
All screws and other components must be easily reachable and must be mounted on the luminaire body.

5.4
Luminaires shall preferably bear the SANS mark. 

6.    
CONSTRUCTION 

6.1 . 
BODY

6.1.1 The luminaire shall consist of two components, viz. a reflector housing the lamp and a control gear compartment onto which the lamp holder is fixed.

6.1.2 
Provision shall be made for the effective dissipation of heat emanating from the lamp and the control gear.

6.1.3 The overall height of the luminaire shall not exceed 550mm.

6.1.4 The mass of the complete luminaire shall not exceed 12kg. 

6.2   
REFLECTOR

6.2.1 The reflector shall be of a spun-aluminium construction. The aluminium shall be of high purity and shall be brightened and anodised.

6.2.2 
The size and shape of the reflector shall be designed so that it neatly fits onto the control gear body and it shall be of sufficient size to house the lamp. The reflector shall preferable be adjustable to accommodate the particular type of lamp used.

6.2.3 
The reflector shall be shaped to provide the maximum light output and shall minimise glare. The reflector shall have a maximum diameter of not more than 540mm.

6.2.4 
The reflector shall be sufficiently rigid to ensure that it does not bend or distort as a result of heat developed by the lamp or control gear.

6.2.5 The reflective properties of the reflector shall not change as a result of periodic cleaning by maintenance personnel. No part of the reflector shall become detached or distorted as a result of normal handling of the luminaire or vibration under working conditions.

6.2.6 The reflectors shall be manufactured with such close tolerances that all luminaires of the same type have the same light distribution characteristics.

6.3
CONTROL GEAR

6.3.1
The control gear, ballasts, capacitors and starters shall be designed and manufactured to suit the control circuitry adopted and for the lamps specified in the project specification.

6.3.2 
Ballasts shall comply with IEC 922 and 923 as applicable and shall be suitable for operation on 220V to 250V. 50Hz supplies.

6.3.3 
Ballasts shall further be suitable for the particular luminaire to ensure that the thermal limits specified in Clause 5.1 above are not exceeded.

6.3.4 
The luminaire control gear shall be mounted inside a separate control gear compartment. The control gear housing shall consist of two parts. The top part shall be provided with 20mm diameter conduit entry knock-outs and mounting facilities to enable the mounting of this part of the control gear compartment by means of mounting brackets, vibration-proof mounting bolts or suspension hooks as detailed in the project specification.

6.3.5 
The bottom part of the control gear compartment shall be hooked or hinged onto the top portion so that it can be fixed onto the top portion after prior installation of the top part. The bottom section shall house the control gear, which shall be mounted on a removable gear tray.

6.3.6 
The gear-mounting tray shall be manufactured from sheet steel at least 0,7mm thick and shall be epoxy powder coated.

6.3.7 
In those applications where igniters are used, these shall be of the superposed pulse type. The wire between the ignitor and the lamp holder shall be insulated to withstand a voltage of at least 5kVDC.

6.3.8 Capacitors shall comply with SANS 1250. The power factor of each complete luminaire shall be corrected to at least 0,85.

6.4
INTERNAL WIRING

6.4.1.
Luminaires shall be completely wired internally. Conductors shall be protected with grommets where they pass through holes in the body or control gear trays.

6.4.2 
The wiring shall be totally metal enclosed to prevent any possible contact with live components while changing lamps.

6.4.3 
The conductor insulation shall be rated to withstand the temperature inside the luminaire body without deterioration. Silicon insulation shall be used throughout.

6.4.4 
The wiring shall terminate on a suitable terminal block having screw down plates bearing on the wires. Terminals where screws bear down directly on wires will not be acceptable. The terminal block shall be mounted in the control gear compartment.

6.4.5 
An earth terminal, forming part of the luminaire body, shall be provided. To ensure good earth continuity the earth terminal shall not be spray painted. The earth conductor shall be connected to this terminal by means of a crimped lug.

6.4.6 
All circuits that require ignitors shall have an insulated wire between the ignitor and the lamp holder, capable of withstanding a voltage of at least 5kV.

6.5  
LAMP HOLDERS

6.5.1 
Lamp holders shall be of the type suitable for the relevant lamp used. Lamp holders shall not deteriorate as a result of normal operating temperatures in the luminaire. Lamp holders shall comply with SANS VC8011 and shall be able to withstand a temperature of 240°C.

6.5.2 Lamp holders shall not degenerate under normal working conditions and shall not work loose as a result of vibration.

6.6
LAMPS 

6.6.1
The following standard lamps shall be used for the purposes of this specification:

LAMP


LAMP HOLDER

Sodium Vapour    
(These lamps shall be of the tubular clear type.)

150W            

E40

250W            

E40

400W            

E40

Mercury Vapour     
(All mercury vapour lamps shall be of the elliptical coated type.)

250W              

E40 

400W              

E40

Metal Halide        
(These lamps shall be of the elliptical coated type.)

250W             

E40 

400W             

E40

7.   
ELECTRICAL SUPPLY

7.1 The luminaires shall be suitable for connection to a single-phase electricity supply with a nominal voltage of 220V to 250V at 50Hz.

7.2   
The actual voltage will be furnished in the project specification.

8.    
PHOTOMETRIC DATA


Photometric data sheets of the luminaire as prepared by a laboratory that complies with SANS requirements, shall be submitted with the luminaire.

9.   
TECHNICAL INFORMATION


The Tenderer shall include full technical particulars regarding the luminaire offered with the tender.


SECTION C12.8

C12.8  FLOODLIGHT LUMINAIRES

1.
SCOPE

This specification covers the requirements for floodlight luminaires, for outdoor applications, using high-pressure sodium vapour, mercury vapour or metal halide lamps with standard wattage ratings as specified in the project specification.

2.   
GENERAL
2.1   
To promote work creation in South Africa, the luminaire should preferably be manufactured within the Republic of South Africa and should have a local content of at least 50%.

2.2   
If the luminaire offered is of foreign origin, full specifications on technical performance and quality must be submitted and full reasons shall be given why the unit had to be imported.

2.3   
A sample luminaire shall be provided for evaluation and approval by the Electrical Engineer prior to installation.

2.4 Luminaires, associated equipment and control gear shall be new and unused and shall be supplied complete with lamps, control gear, reflectors, mounting brackets, etc. and shall be delivered to site in a protective covering.

2.5 Lamps shall be delivered separately. 

3.    
STANDARDS

The following standard specifications of the South-African National Standards and the International Eiectrotechnical Commission shall apply to this luminaire specification:

3.1  
SANS 10142:        
The wiring of Premises.

3.2   
SANS 60238 &VC8011   
Lamp holders 

3.3   
SANS 783:         

Baking enamels.

3.4   
SANS 1222:        
Enclosures for electrical equipment.

3.5   
SANS 1247:        
Coatings applied by the powder-coating process.

3.6   
SANS 1250:        
Capacitors for use with fluorescent and other discharge lamp ballasts.

3.7   
SANS 1279:        
Floodlighting luminaires.

3.8   
SANS 1464:        
Safety of iuminaires.

3.9    
SANS 1507:         
Electric cables with extruded solid dielectric insulation for fixed installations.

3.10 
IEC 662:
     

High-pressure sodium vapour lamps.

3.11 
SANS 60188:        
Mercury vapour lamps

3.12  
IEC 61167:         

Metal halide lamps

3.13 
IEC 922 &  IEC 923:   
Ballasts for discharge lamps.

3.14 
IEC 926 & IEC 927:   
Starting devices (other than glow starters).

3.15
Any standard referred to in the above standards.

4.   
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

4.1   
AREAS OF APPLICATION: The luminaires are intended for exterior use in establishments under the control of the Department of Public Works.

4.2
FIXING: The luminaires shall be suitable for mounting against horizontal or vertical surfaces, walls, perimeter fences or on poles as described in the project specification.

4.3
ENVIRONMENTAL: Unless otherwise specified in the detail specification the luminaires shall be suitable for operation in ambient temperatures between -10°C and +45°C. The luminaire shall have an ingress protection rating as indicated below and this shall be certified in a SANS report.

4.4
SAFETY: The luminaire shall bear the SANS 1464 safety mark.

4.5
NOISE: Noisy ballasts will not be accepted and shall be replaced at no cost to the Department. All ballasts shall comply with the requirements of the latest edition of IEC 922 and IEC 923.

5.   
GENERAL TECHNICAL REQUIREMENTS 

5.1   
General

5.1.1 
The internal components of the luminaire shall be able to withstand internal temperatures of at least 45°C without resulting in any electrical or mechanical component exceeding its maximum rated operating temperature. Certified proof from an authorised testing facility shall be presented on request.

5.1.2 The luminaire shall bear the SANS 1279 and SANS 1464 marks.

5.2
Construction

A. Floodlight for use with 150/100/70W HPS or 125/80W MV lamps

1. The luminaire shall consist of a body manufactured from high-pressure die-cast aluminium, or from filled ultra-violet stabilised glass-fibre reinforced polyester with a transparent prismatic diffuser.

2.    
The housing shall be equipped with a clear transparent high-impact resistant acrylic bowl, treated against discolouring due to UV and lamp radiation, with a silicon-rubber gasket. The dome shall preferably be hinged and mounted with stainless steel clips.

3.    
The luminaire shall be designed to accommodate the control gear, wiring, lamp holders, the diffuser and reflectors. It shall be possible to reach the control gear without disconnecting wiring or removing the luminaire.

4. The reflector shall be mounted on the luminaire body. The reflector shall be made from highly polished 99,98% pure specular anodised aluminium plate and shall be manufactured to give optimum performance with the prismatic diffuser as applicable. For wider beam spread, a hammered finish shall be provided.

5.    
All components, including screws, bolts and nuts utilised in the construction of the luminaire or fixing of its components, shall be corrosion proof. Cadmium plated or stainless steel materials are preferred.

6.
The luminaire shall be provided with a cable entry at the back of the luminaire by means of a plastic gland. However, it shall be possible to provide 20mm diameter conduit entries or cable entries from the sides of the luminaire and suitable drilling indents or knockouts shall be furnished on the luminaire body.

7 A heavy gauge galvanised steel stirrup bracket for mounting the luminaire shall be supplied with the luminaire unless omitted in the project specification.

8 The luminaire shall be suitable for use with 1 x 150W (tubular) or 100W or 70W (both elliptical) high-pressure sodium vapour lamp or 1 x 125W or SOW (both elliptical) mercury vapour lamp. The lamps required shall be as specified in the project specification.

9 The luminaire shall have an ingress protection rating of at least IP43.

B.    
Flood-lights for use with 400/250/1 SOW HPS or 400/250W MH or 400/250W MV lamps
1.
The luminaire shall be consist of a body manufactured from high-pressure die-cast aluminium. The body shall be hail-proof, weatherproof and corrosion and vandal resistant.

2.     
The housing shall be equipped with a flat armoured glass fixed in a sturdy, die-cast frame with a silicon-rubber gasket. The glass frame shall be hinged and mounted with stainless steel screws and mounting plates.

3.    
The luminaire shall be equipped with integral control gear mounted in a separate control gear compartment.

4.     
The reflector shall be mounted on the luminaire body. The reflector shall be made from highly polished 99,98% pure specular anodised aluminium plate and shall be manufactured to give optimum performance with the prismatic diffuser as applicable. For wider beam luminaires, a hammered finish shall be provided.

5.    
The luminaire shall be suitable for the following lamps, the replacement of which shall be by means of a removable side-mounted cast aluminium lamp holder housing with a heat-resistant water-proof gasket:


High-pressure sodium: 400W. 250W or 150W tubular type and 400W, 250W and 150W Elliptical type


Metal-halide lamps: 400W or 250W tubular type and 400W or 250W elliptical type


Mercury vapour lamps: 400W or 250W elliptical type


The lamps required shall be as stated in the project specification.

6. The luminaire shall have an ingress protection rating of at least IP65.

7.     
A heavy gauge hot-dipped galvanised steel mounting-stirrup with pre-punched holes shall be supplied with the luminaire unless otherwise specified in the project specification.

5.3    
Internal wiring

5.3.1 
Luminaires shall be completely wired internally. Conductors shall be protected with grommets where they pass through holes in the body or control gear trays.

5.3.2 
The wiring shall be totally metal enclosed to prevent any possible contact with live components while changing lamps.

5.3.3 
The conductor insulation shall be rated to withstand the temperature inside the luminaire body without deterioration.

5.3.4 
The wiring shall terminate on a suitable terminal block having screw down plates bearing on the wires. Terminals where screws bear down directly on wires will not be acceptable.

5.3.5 
Where circuits requiring the use of ignitors are used the wire between the ignitor and the lamp holder shall be insulated to withstand at least 5kV.

5.3.6 
An earth terminal, forming part of the luminaire body, shall be provided. To ensure good earth continuity the earth terminal shall not be spray painted. The earth conductor shall be connected to this terminal by means of a crimped lug.

5.4   
Lamp holders

5.4.1 Lamp holders shall be of the type suitable for the relevant lamp used. Lamp holders shall not deteriorate as a result of normal operating temperatures in the luminaire. Lamp holders shall comply with SANS VC8011 and shall be able to withstand a temperature of 240°C.

5.5   
Control gear

5.5.1 
The control gear, ballasts, capacitors and starters shall be designed and manufactured to suit the control circuitry adopted

5.5.2 
Ballasts shall comply with IEC 922 and 923 as applicable and shall be suitable for operation on 220V to 250V, 50Hz supplies.

5.5.3 
Ballasts shall further be suitable for the particular luminaire to ensure that the thermal limits specified in Clause 5.1.1 above are not exceeded.

5.5.4 
The luminaire control gear shall be mounted onto the inside of the control gear compartment of the body on a separate mounting plate. The gear-mounting tray shall be manufactured from sheet steel at least 0,7mm thick and shall be epoxy powder coated.

5.5.5 
The gear tray and luminaire body shall be equipped with the components suitable for the luminaires and lamps specified in the project specification.

5.5.6 In those applications where ignitors are used, these shall be of the superposed pulse type.

5.6   
Capacitors


Capacitors shall comply with SANS 1250. The power factor of each complete fitting shall be corrected to at least 0,85.

5.7  
Lamps

5.7.1 
The following standard lamps shall be used for the purposes of this specification:

LAMP




LAMP HOLDER   
LAMP TYPE

HP Sodium Vapour

400W, 250W, 150W or 10OW       E40              

Tubular clear or coated elliptical

70W                           

  E27                

Coated elliptical

Metal halide 

400W or 250W                  
  E40               

Tubular clear or coated elliptical

Mercury vapour

400W and 250W                
  E40               

Coated elliptical

125W and 80W                 
  E27               

Coated elliptical

5.7.2
The actual lamp ratings and types shall be as specified in the project specification. 

6.     
LIGHT DISTRIBUTION

The floodlights shall be available with at least three types of symmetrical light distribution characteristics. These shall be:

6.1   
Wide beam

6.2   
Medium beam

6.3   
Narrow beam

7.   
PHOTOMETRIC DATA

Photometric data sheets of the luminaire as prepared by a laboratory that complies with SANS requirements, shall be submitted with the luminaire.

8.   
TECHNICAL INFORMATION

The Tenderer shall include full technical particulars regarding the luminaire offered with the tender.


SECTION C12.9
C12.9  PENDANT LUMINAIRES FOR USE WITH COMPACT FLUORESCENT OR TUNGSTEN FILAMENT LAMPS FOR INTERIOR APPLICATIONS

1.   
SCOPE

This specification covers the requirements for pendant type luminaires, using compact fluorescent or tungsten filament lamps, operating at a nominal voltage of 230V, for general indoor use. The types of luminaires covered are decorative types with metal, acrylic and glass shades and include luminaires with one or more lamps with standard wattage ratings as specified in the project specification.

2.   
GENERAL

2.1   
To promote work creation in South Africa, the luminaire should preferably be manufactured within the Republic of South Africa and should have a local content of at least 50%.

2.2   
If the luminaire offered is of foreign origin, full specifications on technical performance and quality must be submitted and full reasons shall be given why the unit had to be imported.

2.3   
A sample luminaire shall be provided for evaluation and approval by the Electrical Engineer prior to installation.

2.4   
Luminaires, associated equipment and control gear shall be new and unused and shall be supplied complete with lamps, control gear, diffusers, mounting brackets, etc. and shall be delivered to site in a protective covering.

2.5   
Lamps shall be delivered separately. 

3.    
STANDARDS

The following standard specifications of the South-African National Standards and the International Electrotechnical Commission shall apply to this luminaire specification:

3.1   
SANS 1119: 


Interior luminaires for fluorescent lamps. Note: The latest
amendments whereby luminaires with compact fluorescent lamps are covered, shall  apply.

3.2   
SANS 1250 : 


Capacitors for use with fluorescent and other discharge lamp






ballasts.

3.3   
SANS 890,& IEC 920 &  921 :   
Ballasts for fluorescent lamps.

3.4   
SANS 1464 :     


Safety of luminaires.

3.5   
SANS 1479 :       

Glow starters for fluorescent lamps.

3.6   
SANS VC8031 :      

Coatings applied by the powder-coating process.

3.7   
SANS 783 :        


Baking enamels.

3.8   
SANS 10142 :      

The wiring of Premises

3.9   
SANS 56:          


Incandescent lamps

3.10 
SANS 60238:        

Lamp holders and VC8011

3.11
Any standard referred to in the above standards.

4.   
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

4.1   
AREAS OF APPLICATION: The luminaires are intended for standard indoor use in buildings under the control of the Department of Public Works.

4.2    
FIXING: The luminaires shall be suitable for mounting against ceilings as described in the project specification.

4.3 ENVIRONMENTAL: Unless otherwise specified in the detail specification the luminaires shall be suitable for operation in ambient temperatures between -10°C and +45°C.

4.4   
SAFETY: The luminaire shall bear the SANS 1464 safety mark.

4.5
NOISE: Noisy ballasts will not be accepted and shall be replaced at no cost to the Department. All ballasts shall comply with the requirements of the latest edition of SANS 890 - Part 1 or IEC 920 and IEC 921.

5.   
GENERAL TECHNICAL REQUIREMENTS

5.1   
General

5.1.1 
Compact fluorescent lamp luminaires shall comply fully with SANS 1119 and all amendments as well as the additional requirements of this specification. Luminaires which bear the SANS mark are preferred. Luminaires shall at least have an SANS Certificate of Compliance.

5.1.2 
The Department reserves the right to have samples of luminaires offered tested by the SANS for compliance with SANS 1119. If a sample luminaire is found not to comply with SANS 1119 the cost of such tests shall be borne by the Tenderer.

5.1.3 
Luminaires for tungsten filament lamps shall not materially differ from those for compact fluorescent lamps, but shall be capable of dissipating the extra heat generated without deterioration in the luminaire materials.

5.2    
Construction

5.2.1 
The luminaire shall consist of the following basic parts:

5.2.2 
A mounting bracket which fits onto a standard round conduit ceiling box by means of two screws.

5.2.3 
A suspension hook from which the luminaire cable is suspended to prevent the luminaire from hanging from the connector block.

5.2.4 
A connector block for wiring the luminaire to the mains wiring.

5.2.5 
A ceiling cup which can be moved upwards over the luminaire cable to cover the connections at the ceiling.

5.2.6 A white heat-resistant three-core flexible cable with a nominal length of 1,5m connected onto the terminal block in the ceiling box, and the other end factory-connected to the lamp holder or control circuit of the luminaire.

5.2.7 
A shade of either metal, non-discolouring acrylic material or glass as specified in the project specification.

5.2.8 
All components, including screws, bolts and nuts utilized in the construction of the luminaire or fixing of its components, shall be corrosion proof. Cadmium plated, brass or stainless steel materials are preferred.

5.2.9 
Where the mass of the luminaire exceeds 1.5kg a separate stainless steel suspension cable to support the luminaire shall be provided.

5.3    
Internal wiring

5.3.1.
Luminaires shall be completely wired internally. Conductors shall be protected with grommets where they pass through holes in metal parts.

5.3.2 
The wiring shall be totally metal enclosed to prevent any possible contact with live components while changing lamps.

5.3.3
The conductor insulation shall be rated to withstand the temperature inside the luminaire body without deterioration.

5.3.4 
The wiring shall terminate on a suitable terminal block having screw down plates bearing on the wires. Terminals where screws bear down directly on wires will not be acceptable.

5.3.5 
An earth terminal, welded to the luminaire body, shall be provided. To ensure good earth continuity the earth terminal shall not be spray painted. The earth conductor shall be connected to this terminal by means of a crimped lug.

5.4   
Lamp holders


Lamp holders shall be of the type suitable for the relevant compact fluorescent or general lighting service lamp. For incandescent lamps brass holders with porcelain galleries shall be provided. The following standard lamps and lamp holders shall apply:

5.4.1 
LAMP



HOLDER

7WPL                


2G11 


9WPL                    

2G11


13W.PLC          .         

G24d-1 


60/1 OOW GLS                   
E27 or Bayonet Cap, porcelain 

5.5   
Control gear

5.5.1
Where applicable, the control gear, ballasts, capacitors and starters shall be designed and manufactured to suit the control circuitry adopted. All fluorescent luminaires shall operate on a switch-start basis where external starters are employed.

5.6   
Lamps

5.6.1 
Fluorescent lamps shall be suitable for the control circuitry used. Lamps shall comply with the applicable clauses of SANS 1041 and, where it does not apply, the lamps shall comply with IEC 81 or IEC 901. If no colour is specified in the Detail Technical Specification, the light colour for fluorescent lamps shall correspond to colour 2 (4 300K) of SANS 1041.

5.6.2 
Lamps of the same colour shall be provided for an entire installation unless specified to the contrary.

5.6.3 
There shall be no visible flicker in the lamps and lamps shall readily strike when switched on. Faulty lamps or ballasts shall be replaced at no cost to the Department.

5.6.4 
The following standard lamps shall be used for the purposes of this specification:


PL lamps:   
7W, and 9W


PLC Lamps: 
13W


GLS Lamps: 
60 and 100W

5.7   
Lamp Shades 

5.7.1 Metal Lamp Shades:

The metal shade shall be manufactured from aluminium and shall be spun into a pleasing decorative shape which shall provide a circular distribution pattern with an angle of approximately 60° to the vertical in all directions.

5.7.1.1
The shade shall be epoxy-powder coated inside and outside and shall be white on the inside. The outside colour shall be as described in the project specification.

5.7.1.2The shade shall be suitable ventilated to prevent the building-up of excessive heat. 

5.7.2
Acrylic Lamp Shades:

5.7.2.1
The shade shall consist of a high-impact resistant ultra-violet stabilised acrylic moulding which will not discolour as a result of the heat or the particular radiation of the lamp used in the luminaire. The shade shall be either transparent or opaque as described in the project specification and shall have a pleasing decorative shape.

5.7.2.2 The shade shall provide sufficient upward light to make full use of ceiling reflection. 

5.7.3 
Glass lamp shades:

5.7.3.1
The shade shall be made from frosted opaque white glass (unless otherwise specified in the project specification) and shall be manufactured with a pleasing shape.

5.7.3.2 The shade shall provide sufficient upward light to make full use of ceiling reflections.

6.   
PHOTOMETRIC DATA

Photometric data sheets of the luminaire as prepared by a laboratory that complies with SANS requirements, shall be submitted with the luminaire.

7.   
TECHNICAL INFORMATION

The Tenderer shall include full technical particulars regarding the luminaire offered with the tender.

SECTION C12.10 

C12.10  INFRA-RED ENERGY SOURCES FOR USE IN POULTRY APPLICATIONS

1.   
SCOPE

This specification covers the requirements for infra-red units or luminaires used as heating sources in the rearing of broiler chickens in enclosed chicken pens, with wattage ratings as specified.

2.   
GENERAL

2.1    
To promote work creation in South Africa, the units or luminaires should preferably be manufactured within the Republic of South Africa and should have a local content of at least 50%.

2.2   
If the equipment offered is of foreign origin, full specifications on technical performance and quality must be submitted and full reasons shall be given why the unit had to be imported.

2.3   
A sample luminaire shall be provided for evaluation and approval by the Electrical Engineer prior to installation.

2.4 Units/luminaires and associated equipment shall be new and unused and shall be supplied complete with infrared source/lamp, mounting brackets, etc. and shall be delivered to site in a protective covering.

2.5 Lamps, where applicable, shall be delivered separately. 

3     
STANDARDS

The following standard specifications of the South-African National Standards and the International Electrotechnical Commission shall apply to this specification:

3.1   
SANS 10142:        
The wiring of Premises.

3.2   
SANS 60238:        
Lamp holders and VC8011

3.3   
SANS 1222:        
Enclosures for electrical equipment.

3.4   
SANS VC8031:        
Coatings applied by the powder-coating process.

3.5   
SANS 1464:        
Safety of luminaires.

3.6    
SANS 1507:         
Electric cables with extruded solid dielectric insulation for fixed installations.

3.7   
Any standard referred to in the above standards.

4.   
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

4.1   
AREAS OF APPLICATION: The units/luminaires are intended for interior use in establishments under the control of the Department of Public Works.

4.2
FIXING: The units/luminaires shall be suitable for mounting on brackets against horizontal or vertical surfaces, or for suspension from chains or cables from roof structures as described in the project specification.

4.3
ENVIRONMENTAL: Unless otherwise specified in the detail specification the units/luminaires shall be suitable for operation in ambient temperatures between -10°C and +45°C.


To enable cleaning of the enclosures by means of water spraying, the unit/luminaire shall preferably be splash proof. Where luminaires are offered, these shall have an ingress protection rating of at least IP 23.

4.4 SAFETY: If luminaires are offered, these shall bear the SANS 1464 safety mark. 

5.
GENERAL TECHNICAL REQUIREMENTS

5.1 The internal components of the unit or luminaire shall be able to withstand internal temperatures of at least 45°C without resulting in any electrical or mechanical component exceeding its maximum rated operating temperature. Certified proof from an authorised testing facility shall be presented on request.

5.2   
All metal components shall be manufactured from corrosion-resistant materials or shall be treated to prevent corrosion.

5.3   
All screws and other components must be easily reachable and must be mounted on the unit/luminaire body.

6.   
CONSTRUCTION

6.1. 
GENERAL

The energy source required may be either a heat source making use of an open IR source or a luminaire utilising an infrared lighting source.

6.2. 
OPEN SOURCE DEVICES:

6.2.1 
The body shall consist of an enclosed connection box, manufactured form epoxy powder-coated or galvanised sheet-metal, equipped with an aluminium reflector and a wound IR source.

6.2.2 
The connection box shall be provided with an eyebolt or hook for suspension and mounting of the unit.

6.2.3 
The unit shall be provided with 2 metres of cabtyre cable and a connected 15A plug-top.

6.2.4 
The unit shall have a maximum height of 210mm and the reflector shall have a diameter of not more than 390mm. The mass of the unit shall not exceed 1,7kg.

6.2.5 
The reflector shall be manufactured from high-purity anodised aluminium.

6.2.6 
The infrared source shall be on a porcelain base and shall have a maximum rating of not more than 550W on a 230V power supply.

6.2.7 
The IR source shall emit infrared radiation with more than 60% in the 3 700nanometre range.

6.2.8
To facilitate cleaning, it shall be possible to immerse the whole unit in water when the power supply is disconnected.

6.3   
LIGHT SOURCE DEVICES

6.3.1 
The luminaire shall consist of a non-corrosive metal body shaped as to house the infrared lamp. The inside and outside of the housing shall preferably be epoxy powder coated and shall be of a neutral colour such as grey.

6.3.2 
The housing shall be suitable for use with PAR 38 lamps with E27 bases.

6.3.3 
The housing shall be equipped with a heat-resistant lamp holder, capable of withstanding the operating temperature of the lamp in the ambient conditions as described in clause 4 above.

6.3.4 
The housing shall be equipped with a wire grille to prevent accidental contact with the lamp.

6.3.5 
The luminaire shall be provided with a suitable suspension hook for vertical mounting of the luminaire or as described in the project specification.

6.3.6
The luminaire shall be provided with an integral connection box and 2m of cabtyre cable with a 15A plug-top mounted on the free end.

6.3.7 
The lamp shall be constructed from hardened glass to withstand water droplets while in operation. The lamp rating shall be 100W at 230V.

6.3.8 
Luminaires shall be completely wired internally. Conductors shall be protected with grommets where they pass through holes in the body or control gear trays.

6.3.9 
The wiring shall be totally metal enclosed to prevent any possible contact with live components while changing lamps.

6.3.10 
The conductor insulation shall be rated to withstand the temperature inside the luminaire body without deterioration.

6.3.11  The wiring shall terminate on a suitable terminal block having screw down plates bearing on the wires. Terminals where screws bear down directly on wires will not be acceptable.

6.3.12 
An earth terminal, forming part of the luminaire body, shall be provided. To ensure good earth continuity the earth terminal shall not be spray painted. The earth conductor shall be connected to this terminal by means of a crimped lug.

7.   
ELECTRICAL SUPPLY

7.1 The luminaires shall be suitable for connection to a single-phase electricity supply with a nominal voltage of 220V to 250V at 50Hz.

7.2 The actual voltage will be furnished in the project specification. 

8.    
TECHNICAL INFORMATION


The Tenderer shall include full technical particulars regarding the luminaire offered with the tender.

SECTION C12.11

C12.11  BULKHEAD LUMINAIRES FOR USE WITH DISCHARGE LAMPS FOR INTERIOR AND EXTERIOR APPLICATIONS

1.    
SCOPE

This specification covers the requirements for bulkhead type luminaires, using mercury vapour, sodium vapour or metal halide lamps, for general outdoor and indoor use. The luminaires covered are decorative rectangular or polygonal surface-mounted types and include luminaires with one or more lamps with standard wattage ratings as specified in the project specification.  Luminaires for use in special applications or atmospheres are not included in this specification.

2.   
GENERAL

2.1   
To promote work creation in South Africa, the luminaire should preferably be manufactured within the Republic of South Africa and should have a local content of at least 50%.

2.2   
If the luminaire offered is of foreign origin, full specifications on technical performance and quality must be submitted and full reasons shall be given why the unit had to be imported.

2.3   
A sample luminaire shall be provided for evaluation and approval by the Electrical Engineer prior to installation.

2.4
Luminaires, associated equipment and control gear shall be new and unused and shall be supplied complete with lamps, control gear, diffusers, mounting brackets, etc. and shall be delivered to site in a protective covering.

2.5   
Lamps shall be delivered separately. 

3.    
STANDARDS

The following standard specifications of the South-African National Standards and the International Electrotechnical Commission shall apply to this luminaire specification:

3.1   
SANS 60188:        
High-pressure mercury vapour lamps.

3.2   
IEC 662:
    

High-pressure sodium vapour lamps.

3.3   
IEC 61167:         

Metal Halide lamps.

3.4   
SANS 1250:        
Capacitors for use with fluorescent and other discharge lamp ballasts.

3.5   
SANS 1464:        
Safety of luminaires.

3.6   
SANS 1278:        
Interior luminaires for low pressure sodium vapour and high intensity 





discharge lamps.

3.7   
IEC 922 &  IEC 923: 
Ballasts for discharge lamps.

3.8   
IEC 926 & IEC 927: 
Starting devices (other than glow starters).

3.9   
SANS VC8031:        
Coatings applied by the powder-coating process.

3.10 
SANS 783:        

Baked enamels.

3.11  
SANS 10142:        
The wiring of Premises

3.12  
SANS 1507:         
Electric cables with extruded solid dielectric insulation for fixed installations.

3.13 
SANS 60238 & VC8011 Lamp holders.

3.14
Any standard reffered to in the above specifications.

4.
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

4.1 AREAS OF APPLICATION: The luminaires are intended for standard indoor and exterior 


use in buildings under the control of the Department of Public Works.

4.2    
FIXING: The luminaires shall be suitable for mounting against horizontal or vertical surfaces and walls as described in the project specification.

4.3  
ENVIRONMENTAL: Unless otherwise specified in the detail specification the luminaires shall be suitable for operation in ambient temperatures between -10°C and +45°C. 


The luminaire shall have an ingress protection rating of IP66.

4.4   
SAFETY: The luminaire shall bear the SANS 1464 safety mark.

4.5 NOISE: Noisy Ballasts will not be accepted and shall be replaced at no cost to the Department. All Ballasts shall comply with the requirements of the latest edition of IEC 922 and IEC 923.

5.   
GENERAL TECHNICAL REQUIREMENTS 

5.1  
 General

5.1.1 
The internal components of the luminaire shall be able to withstand internal temperatures of at least 45°C without resulting in any electrical or mechanical component exceeding its maximum rated operating temperature. Certified proof from an authorised testing facility shall be presented on request.

5.1.2 
The luminaire shall also be available with an optional wire guard and a decorative skirt of the same material and finish as the luminaire body.

5.2    
Construction

5.2.1 
The luminaire shall consist of a body manufactured from high-pressure die-cast aluminium, with a transparent prismatic diffuser. The body shall be of sufficient strength for the mounting of the entire luminaire.

5.2.2 
The luminaire shall be designed to accommodate the control gear, wiring, lamp holders, the diffuser and reflectors. It shall be possible to reach the control gear without disconnecting wiring or removing the luminaire.

5.2.3 
Except for mounting holes and/or slots, the back of the body shall be closed over the full extent of the luminaire. At least three mounting holes shall be provided.

5.2.4 All components, including screws, bolts and nuts utilised in the construction of the luminaire or fixing of its components, shall be corrosion proof. Cadmium plated or stainless steel materials are preferred.

5.2.5 
The luminaire shall be provided with a cable entry at the back of the luminaire by means of a plastic gland. However, it shall be possible to provide 20mm diameter conduit entries or cable entries from the sides of the luminaire and suitable drilling indents or knockouts shall be furnished on the luminaire body.

5.3    
Internal wiring

5.3.1
Luminaires shall be completely wired internally. Conductors shall be protected with grommets where they pass through holes in the body or control gear trays.

5.3.2 
The wiring shall be totally metal enclosed to prevent any possible contact with live components while changing lamps.

5.3.3 
The conductor insulation shall be rated to withstand the temperature inside the luminaire body without deterioration.

5.3.4 The wiring shall terminate on a suitable terminal block having screw down plates bearing on the wires. Terminals where screws bear down directly on wires will not be acceptable.

5.3.5 
An earth terminal, forming part of the luminaire body, shall be provided. To ensure good earth continuity the earth terminal shall not be spray painted. The earth conductor shall be connected to this terminal by means of a crimped lug.

5.4   
Lamp holders


Lamp holders shall be of the type suitable for the relevant lamp used. Lamp holders shall not deteriorate as a result of normal operating temperatures in the luminaire.

5.5   
Control gear

5.5.1 
The control gear, Ballasts, capacitors and starters shall be designed and manufactured to suit the control circuitry adopted

5.5.2 
Ballasts shall comply with IEC 922 and 923 as applicable and shall be suitable for operation on 220V to 250V, 50Hz supplies.

5.5.3 
Ballasts shall further be suitable for the particular luminaire to ensure that the thermal limits specified in Clause 5.1.1 above are not exceeded.

5.5.4 
The luminaire control gear shall be mounted onto the inside of the body and not on a separate mounting plate.

5.5.5 
The luminaire body shall be equipped with the components suitable for the luminaires and lamps specified in the project specification.

5.5.6 
In those applications where igniters are used, these shall be of the superposed pulse type.

5.5.8 The reflector shall be mounted on a white epoxy powder coated steel mounting plate at least 0,7mm thick, which is mounted to the body by means of four screws. The reflector shall be made from highly polished anodised aluminium plate and shall be manufactured to give optimum performance with the prismatic diffuser.

5.6   
Capacitors


Capacitors shall comply with SANS 1250. The power factor of each complete fitting shall be corrected to at least 0,85.

5.7   
Lamps 
5.7.1    The following standard lamps shall be used for the purposes of this specification:

  LAMP





LAMP HOLDER
  Mercury Vapour (50W, SOW and 125W)   
E27

 Sodium Vapour

 50W and 70W                    


E27

 100W and 150W                 


E40

 NB. All lamps shall be of the elliptical coated type.

 LAMP





LAMP HOLDER
 Metal halide lamps

 70W and 150W (tubular)              


RX7s

 100W (elliptical)                       


E27

5.8
Diffuser

5.8.1 The diffuser shall consist of a high-impact resistant ultra-violet stabilised acrylic moulding with internal prismatic refractors and the outer surface shall be smooth. The prisms shall be designed to work in conjunction with the reflectors to provide the optimum light output.

5.8.2 
The diffuser shall be mounted to the body by means of an external mounting ring and at least four Alien screws, which should preferably not pass through the diffuser body as well. The diffuser shall be attached to the mounting frame by means of screw-down holding plates.

5.8.3 
A silicon sponge gasket which fits into a groove on the body shall be used to allow breathing of the luminaire whilst prohibiting the ingress of insects.

6.   
PHOTOMETRIC DATA

Photometric data sheets of the luminaire as prepared by a laboratory that complies with SANS requirements, shall be submitted with the luminaire.

7.   
TECHNICAL INFORMATION

The Tenderer shall include full technical particulars regarding the luminaire offered with the tender.

SECTION C13

C.13  FIXED WATER STORAGE HEATERS

1.
The water heaters shall comply with SANS 151 and shall bear the SANS mark.

2. This specification covers the following types of water heaters:

TYPE 1: 
(Free outlet type) - A water heater provided with an open outlet. The flow of water is  controlled by means of a stopcock in the inlet pipe.


TYPE 2: 
(Combination type) - A water heater having an integral cold water cistern. The flow 


of water is controlled on the outlet side.

TYPE 3: 
(Low pressure type) - A water heater designed for a working pressure of 100kPa with or without an open expansion or vent pipe and intended to work from a supply derived from either a pressure control valve or a cold water cistern that does not form an integral part of the heater. The flow of water is controlled on the outlet side.

TYPE 4: 
(High pressure type) - A water heater designed for a working pressure of 400kPa derived from the mains via a combined pressure control/expansion valve. The flow of water is controlled on the outlet side.

3. The background colour of the nameplate indicating details of the cylinder shall be in accordance with the appropriate working pressure specified in SANS 151 namely:




50kPa or less
- Yellow




100kPa 
- Blue




200kPa

- Black




300kPa

- Brown




400kPa

- Red




500kPa

- Grey

4.
The working pressure of types 1 and 2 shall be 20kPa and the minimum working pressure of type 3 shall be 100kPa. Where a working pressure higher than 100kPa is required, type 4 shall be used.

5.
The rating of the heating units shall be as follows:

	TYPE


	CAPACITY (LITRES)


	220/250 V, 50 Hz (kW)



	1


	15


	0,5



	1 & 3


	25


	0,5



	2 & 3


	50


	1,0



	2,3 & 4


	100


	2,0



	2,3 & 4


	150


	3,0



	2,3 & 4


	200


	4,0



	2,3 & 4


	250


	4,0



	3


	350


	Will be specified by the



	3


	450


	Department



	3


	550


	


6.    
The paint finish shall be at least equal to Class I baked enamel of SANS 757 with a dry film thickness of at least 0,03mm.

7.    
The insulation between the cylinder and the outer casing shall consist of a 50mm high density fibreglass blanket or granulated cork.

8.    
The heating element shall be of the immersion type.

9. The following safety accessories shall be supplied as standard :



On types 1, 2 & 3
(a)
Fail-safe type thermostat graduated to operate at any temperature






between 40(C and 75(C

On type 4
(b)
Fail-safe type thermostat graduated to operate at any temperature
between 40(C and 75(C 

(c)
Emergency over-pressure/temperature Relief valve relieving at 600/650 kPa or at 94-97(C

10.    
In areas with aggressive water, an incalloy heating element shall be provided.

SECTION C14

C.14  INCINERATORS

1.
GENERAL

This section covers sanitary incinerators for installation in single or multi-storey buildings.

2.
CONSTRUCTION

2.1   
Body

The incinerator shall be suitable for either surface or flush installation as specified in the Detail Technical Specification. The body shall be of substantial construction with white stove enamelled finish.

2.2   
Fan

The fan shall be driven by a shaded pole motor and shall provide circulation of air between the combustion chamber and outer body to ensure a cool outer surface during and after operation.

2.3   
Heater

The heater shall comprise high temperature resistance wire wound on ceramic formers and shall be completely housed in a nickel alloy container. The electrical loading of the heater shall not be less than 1,5 kW.

2.4   
Timer

The timing period shall be for a minimum of 15 minutes and shall be initiated on opening of the door. If the machine is re-used whilst already in a burning cycle, the timer shall be reset to avoid partial incineration.

2.5   
Ash Disposal

An automatic ash shaker shall be provided to break up residual ash deposits and an ash drawer shall be provided to collect residual ash for disposal.

3.   
MAINTENANCE

No maintenance of working parts shall be necessary as all components shall be lubricated for life.

4.   
WIRING

All wiring shall be brought to a ceramic terminal block and the unit shall be provided with knockouts for 20mm conduit.

SECTION C15

C.15  BUSBARS (RISING AND OVERHEAD FOR VOLTAGES UP TO 1 kV) 

1.
GENERAL

1.1   
Busbars shall be designed and manufactured in compliance with SANS 1473 and SANS 1195.

1.2   
Rising and overhead busbar trunking shall be fully enclosed in a sheet metal duct which shall form part of the busbar support.

1.3   
The entire busbar system shall be manufactured in sections. It shall be possible to remove intermediate sections without having to dismantle or remove adjacent sections.

2.   
BUSBAR ENCLOSURE

2.1   
The metal enclosure shall form an integral part of the bus section and shall be of the same length as the conducting sections of the busbar. Bus sections shall be securely fixed at each joint by means of bolted fishplates.

2.2   
The busbar shall be splash proof and vermin proof and adequately ventilated.

2.3   
Each bus section shall have at least four fixing points. These points shall be capable of accepting M10 bolts with hexagonal heads.

2.4   
The covers of the busbar trunking shall be firmly secure to one chassis or framework by at least four points per section.

2.5   
Self-tapping screws are not acceptable as a means of fixing or securing any part or component on busbar trunking.

2.6   
Suitable locking devices, i.e. spring washers or locknuts, shall be incorporated with all threaded parts to withstand vibration and stresses caused under normal and fault conditions.'

2.7   
Busbar covers shall be so designed to facilitate removal of the covers after installation. Sections of the busbars which pass through walls and floors shall have separate covers. This is necessary because the walls and floors will be built up to the busbar enclosure as a fire barrier.

3.
PAINT FINISH

Metal components of the framework and panels of the busbar trunking shall be painted in accordance with the Department's "STANDARD PAINT SPECIFICATION", Section C39. The colour shall be "LIGHT ORANGE", colour B26 of SANS 1091.

4.   
BUSBARS 

4.1  
General

Busbars shall be manufactured of solid drawn high conductivity copper with a rectangular cross section in accordance with SANS 1473 and SANS 1195 and BS 159 and BS 1433 where applicable.

4.1.2 
The voltage and current rating of the busbar shall comply with the Detail Technical Specification.

4.1.3 
The current rating shall be indicated on a stamped metal label on each section of the busbar trunking as well as the name and address of the manufacturer.

4.2   
Voltage Rating

4.2.1 
The busbar system shall be designed to withstand the service voltage and the corresponding test voltage specified in SANS 1473.

4.2.2 
The minimum clearance between current carrying parts and other metal parts specified in SANS 1473 shall be maintained.

4.3   
Current Rating

4.3.1 
The maximum allowable temperature of busbars (including joints) carrying full load current in an ambient temperature as specified shall not exceed 80(C, unless different ambient temperatures are specified, an ambient temperature of 35(C shall be assumed with a maximum temperature increase of 45(C.

4.3.2 
Table C15.2 may be used as a guide in determining busbar ratings where the distance between the phase busbars is at least the distance of the longer side of the cross-section with a minimum spacing of 50mm and at least 150mm from the sheet metal enclosure. It is however essential that the busbar manufacturer shall make due allowance for the "proximity and skin" effects, the effect of ferrous enclosures, ventilation etc. and for the arrangement used in his busbar design. Manufacturers shall, where requested, prove that the busbar rating and enclosure design comply with the temperature rise specified above. The busbars can also be rated to DIN 43671 for unpainted busbars.

4.3.3 
Neutral busbars in three-phase, four wire supplies shall have the same dimensions as the phase busbars.

4.3.4 
Busbars may not be tapered. The rating of the bars shall be equal to the incoming current rating. In cases where the main switch is an isolator, the isolator rating may not be taken as the incoming current rating.

4.3.5 
In addition to the current rating busbars shall comply with the following fault level rating:



A = 8,2 x 1 x (t) 1/2


where



A =
minimum cross-section (mm2)



I   =  
prospective fault current (kA)


t   =  
maximum time in seconds required for protection equipment to clear the fault.




(Minimum allowable value for t = 0,2s).

4.3.6 

Where a busbar consists of two or more busbars per phase (laminations), the laminations shall be separated by a minimum distance of the thickness of one lamination. The laminations shall be clamped together with copper spacers at intervals not exceeding 450mm in order to equalise the current distribution in the laminations. The busbar ratings in Table C15.2 shall be multiplied by the factors shown in Table C15.1 to determine the total current rating per phase.

4.4   
Mounting

4.4.1 
Busbar sections shall be supported at a minimum of two points in each section.


Busbars shall be supported by resin bound synthetic wood panels or other suitable dielectric material. The surface of these supports shall be treated to prevent surface tracking. The supports shall be bolted securely to the framework and busbars shall fit tightly in the supports.

4.4.2 The rating and fixing of busbars shall be designed to withstand mechanical and temperature stresses during fault conditions. The busbar system shall withstand a fault current under test conditions of 20 times rated current for 1 second when applied :

(a) between all three phases,


(b) any two phases, 


(c)  neutral and the adjacent phase, and


(d) earth conductor and nearest phase conductor.

4.4.3 
If no other methods are specified, the stresses under fault conditions shall be calculated as follows, taking into account correction factors for different configurations.

Mechanical stresses
F =  16 x I² x k    N/m

        D x 10 000

where F = force (N/m) 

I = maximum fault current (A RMS symm.) 

d = spacing between bars (m) 

k = space factor for rectangular bars (Fig. C15.1)

4.4.4 
The maximum allowable spacing of busbar supports for fault levels of 15 kA and more is 600mm.

4.5   
Bends

Busbars shall be radius edged where they change direction.

4.6   
Busbar Sections

Busbars shall be divided into sections (par. 1.3) and jointed to overlap for a distance equal to twice the width of the bar to prevent localised heating. Contact surfaces shall be tinned (acid-base flux may not be used) or silver-plated and bolted down with cadmium-plated bolts and nuts and spring washers with an applied torque in accordance with SANS 1473. Busbars shall be prepared for extension where they terminate at the ends of the trunking.

4.7   
Earth Busbar
4.7.1 
An earth busbar shall be installed in a convenient position along the entire length of the busbar.

4.7.2
The cross-sectional area of earth busbars shall be calculated in accordance with the following formula in IEC 439 with a minimum cross-section of 6,3 x 20mm:

S 
=
 I  x (t) 1/2
    

 X    (d) 1/ 2
where S = 
cross-section (mm2)

I
 =   
the r.m.s. value of the current (A) 

X 
=
 13 for Copper

t 
=
 operating time of protection equipment (s) (Minimum value = 0,2s) 

dT 
= 
temperature rise ((C) = 120(C for insulated conductors = 180(C for uninsulated  

conductors 

If t is between 2s and 5s, then dT may be increased in the same formula to:

dT 
= 
145(C for insulated conductors 

     
= 
215(C for uninsulated conductors.

4.7.3 
In addition to the above considerations, the longer side of the earth busbar shall be at least twice the diameter of the largest bolt that wiil be fitted to the busbar.

4.7.4
The method of installation of the earth bar shall permit the connection of earth conductors at any point.

4.8   
Expansion Joints

4.8.1 
Expansion joints to allow for thermal expansion and contraction shall be provided at intervals not exceeding 10m to allow for a temperature variation from 0(C to 90(C.

4.8.2
These expansion joints shall be made with flexible braided copper strap or laminated copper foil with the same current carrying capacity as the rest of the busbar trunking.

4.8.3 
Connections to transformers and switchboards shall consist of similar flexible connections.

5.   
EARTHING OF METAL PARTS

5.1   
All non-current carrying metal parts of the busbar system, e.g. framework, panels, transformer cores, metal covers, etc. shall be bonded to the earth busbar.

5.2   
Provision shall be made at each fused take-off for a connection to the earth bar. This connection shall consist of a hole to accommodate one or more M10 bolts with nuts and washers and be prepared as described in par. 4.6.

6.   
BOLTS AND NUTS

Only cadmium-plated high tensile steel bolts and hexagonal nuts may be employed at busbar joints and connection points. All nuts shall be provided with spring washers or be of the "NYLOCK" type with washers. The largest possible size bolt that will fit into holes in lugs and fixing holes of equipment shall be used in every instance. Bolts shall be of sufficient length so that at least two but not more than five threads protrude beyond the nut.

7.   
ACCESSORIES AND CONNECTIONS

7.1   
All the accessories such as bends, cable connection boxes and fused take-offs shall be purpose-made and comply with the same specification as the busbars.

7.2   
The temperature rise of terminals or connections at incoming or outgoing cables may not exceed the temperature rating of the cable insulation. This final temperature shall not exceed 70ºC for PVC insulated cables.

7.3   
Where busbars terminating at the ends of switchboards are intended for future extension, these busbars shall be pre-drilled to accommodate the extension. Where pre-fitted space is specified for future equipment, the busbars in the proposed position shall be pre-drilled and nuts and bolts shall be provided to accommodate the future busbars or cables feeding the equipment.

8.   
FUSED TAKE-OFFS

8.1   
Fused take-offs for secondary supplies and equipment shall be supplied and installed in accordance with the Detail Technical Specification.

8. 2 
No connections shall be made to the main busbar without fuses. Take-offs shall comply with SANS 1473.

8.3  
The fuses of these take-offs shall comply with the Department's standard specification for "CARTRIDGE FUSES AND FUSE HOLDERS", Section C22.

9.   
FIRE BARRIERS

9.1   
Two fire barriers in the busbar trunking shall form an integral part of each section of rising busbars.

Non-flammable, non-conducting material such as asbestos-cement shall be used for this purpose.

9.3   
The fire barriers shall be placed to prevent the spreading of fire from one floor of a building to the next but not restrict the ventilation of the busbars.

9.4   
Overhead busbars shall be equipped with fire barriers where the busbars pass through walls or partitions from one room to another, in accordance with par. 3.5 of SANS 1473.

10. 
TESTING

10.1 
Completed busbars shall be subjected to a test voltage of 2,5 kV r.m.s. for 1 min. in accordance with SANS 1473.

10.2 
Where required, fault current tests in accordance with par. 4.4.2 above shall be conducted.

TABLE C15.1

DERATING FACTORS FOR LAMINATED BUSBARS
	Area of Cross Section (mm2)


	No of parallel busbars per phase



	
	 2


	 3


	 4



	 500


	 1,78


	 2,45


	 3,13



	 1 000


	 1.72


	 2,36


	 3,00



	 1 500


	 1,65


	 2,24


	 2,84



	 2000


	 1,60


	 2,16


	 2,70



	 2500


	 1,55


	 2,10


	 2,60



	 3000


	 1,52


	 2,02


	 2,52



	 3500


	 1,48


	 1,98


	 2,48



	 4000


	 1,44


	 1,96


	 2,45




TABLE C15.2
CURRENT RATING OF SINGLE COPPER BUSBARS (A)

	Width (mm)


	Thickness (mm)



	
	2,5


	3.15


	4,0


	6,3


	10


	12,5


	16



	12,5
	155
	180 
	
	
	
	
	

	16
	190
	220
	250
	
	
	
	

	20
	230
	265
	300
	
	
	
	

	25
	280
	320
	365
	470
	
	
	

	31,5
	340
	385
	440
	560
	
	
	

	40
	420
	475
	540
	680
	870
	
	

	50
	510
	575
	650
	820
	1030
	1160
	

	63
	
	
	790
	990
	1240
	1370
	

	80
	
	
	970
	1200
	1480
	1640
	

	100
	
	
	1160
	1430
	1760
	2180
	

	125
	
	
	
	1710
	2100
	2310
	2570

	160
	
	
	
	2070
	2530
	2780
	3090

	200
	
	
	
	
	
	3290
	3660

	250
	
	
	
	
	
	3900
	4300

	315
	
	
	
	
	
	4630
	5120

	400
	
	
	
	
	
	
	6230
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SECTION C16

C.16  EARTHING ELECTRODES

1.
GENERAL

This section covers uncoated, coated and metal clad circular rod electrodes intended to provide an earth in soil for electrical and lightning arrestor systems.

2.
CATEGORY AND TYPE

2.1   
Only the following type of earth rods shall be used:


1(a) -        
Solid copper.


1(b) -         
Solid stainless steel.


2 (a) -       
 Solid steel with bonded copper protection.


2 (b) -         
Solid steel with plated copper protection.


2 (c) -        
Solid steel with a shrunk-on copper jacket.


3    -         
Solid steel with a shrunk-on stainless steel jacket.


4   -
      
Galvanised steel.

2.2   

Bare aluminium is not acceptable as an electrode material.

2.3   
All rods shall be solid and of circular cross section with length as specified in the Detail Technical Specification.

2.4   
The nominal diameter of the earthing rods shall not be less than 16mm unless the rods are specified for placing in pro-drilled holes in which event the minimum nominal diameter shall not be less than 12mm.

3.   
COUPLINGS AND CONDUCTOR CLAMPS

3.1   
Earthing electrodes shall be provided with (n-1) couplings where n = number of rods supplied.

3.2   
Rods designed for coupling by means of external sleeves shall be provided with an adequate quantity of hydrocarbon or silicon grease to be applied to the coupling before the joint is made.

3.3   
Rods designed for coupling by means of internal pins or splines shall be provided with thin-walled tubes and hydrocarbon or silicon grease to seal the joint.

3.4   
Conductor clamps shall be provided to suit the type and size of rods provided and the type and size of conductor specified in the Detail Technical Specification.

3.5 The material of the clamps shall be electrolytically compatible with the rod and conductor materials.

3.6   
Where brazed or welded connections are specified, the supplier of the rods shall stipulate at least two types of metals which are compatible with the rod and conductor materials.

3.7
An adequate number of driving caps or bolts shall be supplied with the rods to protect the ends of the earthing rods whilst being driven into hard soil.

SECTION C17

C.17  SWITCHBOARDS (Up to 1 kV)

1.
GENERAL 

1.1
Scope

This section covers the manufacturing and testing of flush mounted, surface mounted and floor standing switchboards for general installations in normal environmental conditions and for system voltages up to 1 kV.

1.2   
Size

All switchboards shall be of ample size to accommodate the specified switchgear and provide space for future switchgear. For every 4 (or part of 4) 5kA circuit-breakers on a switchboard, space for an additional 5kA circuit breaker shall be allowed unless future space requirements are dearly specified. For circuit breakers above 5kA, this factor shall be 15%. The clearance between adjoining switchgear openings shall be as specified in par. 6.2.

1.3   
External Dimensions
The maximum allowable height of free standing switchboards is 2,2m. Cubicle type boards may be up to 2,4m high if they can be fully dismantled into individual cubicles. Where, due to space restrictions, a board exceeds 2,4m in height, equipment not normally requiring access, shall be installed in the top section, enabling equipment normally requiring access to be installed lower down in the board. All other specified external dimensions for switchboards shall be strictly adhered to. If the clearances specified in par. 6.2 cannot be adhered to as a result of restricting external dimensions, the Contractor shall obtain the approval of the Department before manufacturing the switchboards.

1.4   
Moisture and Vermin
All switchboards shall be rendered moisture proof and vermin proof and shall be adequately ventilated. Refer to par. 4.10 and 4.11.

1.5
Load Balance

The load shall be balanced as equally as possible across multiphase supplies. 

2.   
CONSTRUCTION OF FLUSH MOUNTED SWITCHBOARDS

2.1   
Standard

Flush mounted switchboards shall comply fully with SANS 1765. Unless the depths of the switchboards are specified, the depths shall be determined in accordance with par. 6.

2.2
Expanded Metal

Where switchboards are to be built into 115mm thick walls, expanded metal shall be spot-welded to the rear of the bonding trays. The expanded metal shall protrude at least 75mm on each tray side to prevent plaster from cracking.

2.3
Knock-outs

Knock-outs shall be provided in the top and bottom ends of each switchboard tray to allow for the installation of conduits for the specified and future circuits. Knock-outs shall be provided for an equal number of 20mm and 25mm dia. conduits.

2.4

Panel

Front panels shall have machine punched slots for housing the specified and future flush mounted switchgear. The distance between the inside of the closed doors and the panel shall not be less than 20mm. No equipment may be mounted on the panel unless the panel is permanently hinged to the switchboard frame.

2.5   
Fixing of Front Panels
The front panel shall be secured to the architrave frame by means of 6mm studs and chromium-plated hexagonal domed nuts, hank nuts or captive fasteners. Alternatively the panel may be secured to the architrave frame by means of two pins at the bottom and a latch or lock at the top of the panel. Self-tapping screws will not be allowed. All front panels shall be provided with a minimum of one chrome plated handle.

2.6   
Door Handles and Catches
Switchboard doors shall be equipped with handles and catches. Locks shall only be provided when specified. In all cases where lockable doors are required and in all cases where the switchboard doors are higher or wider than 450mm, handles consisting of a push-button-and-handle combination with spring loaded catch or rotary handle-and-catch combination shall be installed. Switchboard doors smaller than 450mm in height and width may be equipped with spring loaded flush mounted ring type latches. Square key operated catches are not acceptable unless specified.

3.   
CONSTRUCTION OF SURFACE MOUNTED SWITCHBOARDS

3.1   
Standard

Surface mounted switchboards shall comply with SANS 1765.

3.2   
Switchboard Tray
Surface mounted switchboards shall be equipped with a 1,6mm minimum sheet steel reinforced tray suitably braced and stiffened to carry the chassis, door and equipment. Lugs to secure the switchboard to a vertical surface shall be provided.

3.3
Construction

All joints shall be welded or securely bolted. The tray shall be square and neatly finished without protrusions. The front tray sides shall be rounded with an edge of at least 20mm to accommodate flush doors.

3.4   
Chassis

A sheet steel chassis for the mounting of equipment shall be bolted to the tray and shall comply with the requirements of par. 6.1 and 6.3.

3.5  
Front Panel and Door
The front panel and door shall comply with par. 2.4 to 2.6 above. Doors shall fit flush in the tray when closed.

3.6   
Dimensions
Unless the depth of the switchboards is specified, the dimensions shall be determined in accordance with the requirements of par. 6.2 and 6.3.

4.   
CONSTRUCTION OF FREE STANDING SWITCH BOARDS

4.1
Framework

A metal framework for free standing switchboards shall be manufactured from angle iron. channel iron or 2mm minimum folded metal. A solid U-channel base frame, sufficiently braced to support all equipment and span floor trenches and access holes shall be provided. Switchboards shall be of cubicle design with 2mm side panels forming divisions between cubicles. The maximum allowable cubicle width is 1,5m. (Refer also to par. 4.7). Joints shall be non-continuously butt-welded. Welds shall be ground smooth and the joint wiped with plumber's metal in order to provide a smooth finish. Switchboards wider than 2m shall be fitted with screwed eye-bolts attached to the framework to facilitate loading and transportation of the board.

4.2   
Rear and Side Panels
The rear panels shall be removable and shall be manufactured from 2mm minimum sheet steel. The panels shall have returned edges which are recessed in the frame or which fit over lips on the switchboard frame. The panels shall be secured to the frame by means of studs and chromium-plated hexagonal domed brass nuts or hank nuts or captive fasteners equal or similar to "DZUS" or "CAMLOC". Where switchboards are intended for installation in vertical building ducts or against walls, the rear and side panels may consist of a single folded sheet which is either bolted or welded to the frame or which forms part of the folded metal frame.

4.3   
Front Panels
4.3.1
The front panels of floor standing switchboards shall preferably be hinged except where flush mounted equipment prevents this. Alternatively, panels shall be secured by means of the methods described in par. 2.5. The panels shall be arranged in multi-tiered fashion to allow for the logical grouping of equipment in accordance with par. 6.

4.3.2
The hinged front panels shall have a dished appearance with 20mm upturns which fit over a lip on the switchboard frame. Alternatively the hinged panels shall have folded edges and shall be fitted flush or slightly recessed in the switchboard frame. The latter method shall be used where doors are required. (Also refer to par. 4.6). Corners shall be welded and smoothed.

4.3.3
The panels shall be of 2mm minimum sheet steel with machine punched slots to allow for the flush mounting of instrumentation, switchgear toggles and operating handles. A minimum clearance of 50mm shall be maintained between the rear of equipment mounted on the panels (taking into account terminals or other projections) and the frame and chassis of the switchboard. Separate panels shall preferably be provided for the mounting of instrumentation and for covering flush mounted switchgear. Enclosed switchgear with front panels e.g. combination fuse-switch units, may be flush mounted in the board in lieu of separate hinged panels.

4.3.4
Hinged panels shall be suitably braced and stiffened to carry the weight of flush mounted equipment and to prevent warping.

4.3.5
Hinged panels with flush mounted equipment and panels higher than 600mm shall be supported by hinges of adequate strength to ensure smooth and reliable operation. 16mm pedestal or similar heavy duty hinges with single fixing bolts may be used on panels smaller than 600mm. On the larger panels long pedestal type hinges with two fixing bolts per hinge are preferred. Piano hinges are not acceptable for this application.

4.3.6
A tubular chromium-plated handle shall be fitted on each panel. The handle may be omitted if "DZUS" or "CAMLOC" fasteners are used.

4.3.7
Blanking plates shall be fitted over slots intended for future equipment. These plates shall be fixed in a manner which does not require the drilling of holes through the front panel. Dummy circuit-breakers may be fitted where applicable.

4.3.8
Front panels containing live equipment such as instrumentation or control switches, shall be bonded to the switchboard frame with a braided copper earth trap with an equivalent cross-sectional area of at least 4mm2.

4.4   
Securing of Front Panels
Hinged panels shall be secured in position by means of square key operated non-ferrous fasteners designed to draw the panels closed or similar quick-release fasteners. Self-tapping screws are not acceptable. Where non-hinged removable panels are specified, they shall be secured in position by means of 6mm studs and hexagonal chromed brass dome nuts and washers or hank nuts.  Non-hinged removable panels may alternatively be secured in position by means of two pins at the bottom and a latch or lock at the top.

4.5   
Chassis

A suitably braced chassis for the mounting of switchgear and equipment shall be firmly secured to the frame of the switchboard. The chassis shall be designed so that the switchgear can be installed in accordance with par. 6. Circuit-breakers and isolating switches which are not of the moulded-case air-break type and the insulators of busbars for ratings of 200 A and more may be secured directly to the framework. (Refer to par. 6.1).

4.6   
Doors

(a)
Doors need only be provided when specified. Doors shall be arranged in multi-tiered fashion to allow for the logical grouping of equipment in accordance with par. 6.

(b) 
Doors shall have a dished appearance with a minimum of 20mm upturns which fit over a lip on the switchboard frame or shall fit flush in the switchboard frame. Corners shall be welded and smoothed.

(c)  
Doors shall be of aluminium sheet steel with machine punched slots to allow for the flush mounting of instrumentation, control and protection equipment. Switchgear shall be flush mounted in the front panels behind the doors unless specified to the contrary. A minimum clearance of 50mm shall be allowed between the rear of equipment mounted on doors (including terminals and projections) and the frame, front panel and chassis.

(d)  
Doors shall be suitably braced and stiffened to carry the weight of the equipment and to prevent warping.

(e)  
Hinges for doors shall be provided as described in par. 4.3.5. At least three hinges shall be provided on doors higher than 1,2m.

(f)  
Doors shall be fitted with handles consisting of a pushbutton-and-handle combination with springloaded catch or a rotary handle-and-catch combination. Flush mounted ring type handles or square key operated latches are not acceptable. The same key shall fit all locks on the switchboard in cases where locks are required.

(g)  
Doors shall be fitted with hypalon or neoprene seals.

(h) 
Doors containing any electrical equipment shall be bonded to the switchboard frame with a braided copper earth w re with an equivalent cross-sectional area of at least 4mm2.

4.7   
Sections

For ease of transportation and to facilitate access to the allocated accommodation, switchboards may be dismantled into cubicles or sections. Each section shall be rigidly manufactured to ensure that damage to the switchgear will not occur during transportation and handling. Where required, switchboards shall have temporary wood or steel bracing to protect switchgear and facilitate handling.

4.8   
Grouping of Switchgear
The switchgear shall be logically arranged and grouped as described in par. 6. Depending upon the number and size of components, a common front panel may be installed over one or more groups of equipment. All equipment shall be installed in accordance with the requirements of par. 6.

4.9   
Cable Gland Plate
A cable gland plate shall be installed across the full width of each power cubicle at a minimum height of 300mm above the bottom of the switchboard to house the cable glands. A Steel cable channel or other approved support shall be provided to carry the weight of the cable and remove mechanical stress from the cable glands. A minimum distance as required by the bending radius of outgoing cables shall be provided between the lowest terminals of major equipment and the gland plate.

4.10 
Ventilation
Switchboards shall be property ventilated, especially cubicles containing contactors, transformers, motor starters, lighting dimmers and other heat producing equipment. Louvres shall be fitted to provide adequate upward or cross ventilation. All louvres shall be vermin proofed with 1,5mm brass mesh or perforated steel plate internally spot welded over the louvres. The internal ambient temperature shall not exceed 40ºC.

4.11 
Vermin Proofing
Free standing boards shall be protected against vermin, especially from below, where cables have to pass through the gland plate, rubber grommets shall be provided and enough non-hardening compound shall be delivered with the board so that these holes can be sealed properly after installation of the cables.

5.   
CONSTRUCTION OF MAIN LOW TENSION SWITCHBOARDS

Main low tension switchboards and sub-main low tension switchboards heavily equipped shall comply with par. 4.1 to 4.11 as well as the following exceptions or additions:

(a)
These boards shall be fully extensible with removable busbar cover plates in the side panels.

(b)
Doors shall not be supplied unless specifically called for.

(c)
Switchgear and equipment shall be installed in accordance with the requirements of par. 6.

(d)  
Provision for metering equipment shall be made in accordance with requirements of local authorities where applicable.

6.  
MOUNTING OF EQUIPMENT

6.1   
The mounting of equipment shall comply with SANS 1765 where applicable. Equipment to be mounted on the chassis shall be mounted by bolts, washers and nuts or by bolts screwed into tapped holes in the chassis plate. In the latter case the minimum thickness of the chassis plate shall be 2,5mm. The latter method shall not be used where boards will be subject to vibration or mechanical shocks. Self-tapping screws will not be accepted.

6.2   
Space Requirements
In designing the switchboards the following requirements shall be strictly adhered to:-

(a) A minimum of 50mm between any piece of equipment and the frame or internal partitioning. This minimum space is required on all sides of the equipment. In the case of a single row of single-pole circuit-breakers the spacing on one side row may be reduced to 25mm if the incoming side of the circuit-breakers is busbar connected.

(a) A minimum of 75mm between horizontal rows of equipment. The maximum outside dimensions of equipment shall be considered.

(c)  
Circuit-breakers up to a fault rating of 10 kA may be installed adjacent to each other. For higher ratings a minimum of 40mm shall be allowed between circuit-breakers or isolators.

(d)  
Sufficient space shall be provided for wiring allowing for the appropriate bending radius.


(e) 
Space for future equipment shall be allowed as described in par. 1.2.

6.3   
Mounting of Chassis
The chassis of flush mounted and smaller surface mounted boards shall be mounted in accordance with SANS 1765. For all free standing switchboards and surface mounted switchboards where the main switch rating exceeds 100 A (triple-pole), space for wiring shall be provided between the chassis and tray. This space shall be adequate to install the supply cable behind the chassis and terminate on the main switch without sharp bends in the cable cores.

6.4   
Grouping of equipment
6.4.1 
Equipment shall be arranged and grouped in logical fashion as follows:

(a)  
Main switch - to be installed either at the top or bottom of the board.

(b) 
Short circuit protection equipment - fuse gear or fuse-switches.

(c)  
Change-over contactors or other contactors controlling the supply.

(d) 
Motor supplies.

(e)  
Fuse-switches for outgoing circuits.

(f)   
Other circuits and equipment.

6.4.2
Where a portion of the equipment on the switchboard is supplied from a standby power source, the change-over contactor and the associated equipment shall be grouped in a separate compartment.

6.4.3 
Where earth leakage units are required, the associated circuit-breakers shall be installed adjacent to the unit.

6.5   
Mounting of Circuit-Breakers
All moulded-case circuit-breakers shall be flush mounted with only the toggles protruding. Miniature circuit-breakers may be installed in clip-in trays mounted on the frame. All other circuit-breakers shall be bolted to the chassis. Special provision shall be made for large main switches when designing the framework. Care shall be exercised that the rear studs of circuit-breakers are properly insulated from the steel chassis. Where necessary, insulating material shall be installed between the rear studs and the chassis. Circuit-breakers shall be installed so that the toggles are in the up position when "ON" and down when "OFF".

6.6   
Instrumentation
All metering instruments shall be flush mounted in the front panel or door. The rear terminals of instruments mounted on doors shall be covered with an insulating material to prevent accidental contact. Current transformers for metering shall be mounted so that the rating plate is clearly visible. Fuses for instrumentation shall be mounted in an easily accessible position and clearly marked.

6.7   
Mounting of Fuses

6.7.1
Fuse holders shall be mounted semi-recessed in the front panel so that fuses can readily be changed without removing the front panel. Busbar mounted fuses for instrumentation shall be used as far as possible.

6.7.2
Where equipment requiring fuses is specified on a board (fuse switches etc), a ruling shall be obtained from the Department on the quantity of spare fuses to be provided.

6.8   
Equipment in Main Boards
Equipment in main low tension switchboards and sub-main boards shall be grouped in individual compartments. Equipment shall be installed as follows:

6.8.1 
Rack-out type air circuit-breakers shall be mounted in the bottom section, flush behind the panel with the handle only protruding. If this is not possible, the panel shall be omitted and the air circuit-breakers installed behind a door.

6.8.2 
If the main switch is a moulded-case circuit-breaker or isolator it shall be flush mounted.

6.8.3
Contactors controlling the supply shall be installed behind separate front panels.

6.8.4 
All metering, protection and indicating equipment shall be clearly visible from the front of the board. Current transformer ratios and multiplication factors shall be clearly marked. Where doors are specified the equipment shall be installed flush in the doors and covered as described in par. 6.6.

6.8.5 
All circuit-breakers and fuses (with the exception of fuse-switches) may be grouped together behind one or more panels as described in par. 4.8.

6.8.6 
Fuses or fuse-switches providing back-up protection for circuit breakers, shall be grouped with the associated circuit-breakers. Exposed surfaces effuse-switches shall be of the same finish and colour as the rest of the board where practical.

6. 9 
Standby Supplies
6.9.1 
Where standby power from a diesel-generator set or other sources is available and has to be connected to some of the equipment on a switchboard, the switchboard shall be divided into separate sections with sheet metal divisions to isolate standby power and mains power sections.

6.9.2 
Standby and normal supply shall each have its own incoming isolator or circuit-breaker.

6.9.3 The two sections of the switchboard shall be labelled "ESSENTIAL" and "NON-ESSENTIAL" respectively.

6.9.4 
The front panels of standby and no-break supply sections shall be painted in distinctive colours as follows:


(a)
Normal supply      
"LIGHT ORANGE", 
colour B26 of SANS 1091


(b) 
Standby power     
"SIGNAL RED", 
colour All of SANS 1091


(c)      
No-break supply   
"DARK VIOLET", 
colour F06 or 

"OLIVE GREEN".
colour H05 of SANS 1091

7. 
BUSBARS IN SWITCHBOARDS 

7.1  
Application

7.1.1
Busbars shall be manufactured of solid drawn high conductivity copper with a rectangular cross-section in accordance with SANS 1473, SANS 1195 and BS 159 and BS 1433, where applicable.

7.1.2 
Although SANS 1473 refers only to overhead or rising busbars, busbars in switchboards shall comply with applicable sections of this specification especially as far as insulation and clearance values, creepage distance, joints, insulation resistance, dielectric strength, deflection test, absorption resistance and rated short time withstand current are concerned.

7.1.3 
Busbars shall be supplied for the following applications:

(a)  
Distribution of supply voltage.

(b)
Connection of equipment with ratings exceeding the current rating of 70mm2 conductors (par. 8.6).

(c)
Connection of outgoing circuits with current ratings in excess of that allowed for 70mm2 conductors (par. 7.8).

(d)
Collector bars for parallel cables (par. 8.1).

(e)
Connection bars for neutral conductors (par. 7.9).

(f) 
Earth busbars (par. 7.10).

(g)
Connections to miniature circuit-breakers (par. 8.6). 

7.2   
See Part C15 for further details. 

8.    
WIRING

8.1 
Cabling
Cables connected to incoming or outgoing circuits shall be terminated on the gland plate supplied for this purpose. (Refer to par. 4.9). Power cables up to and including 70mm2 may terminate on clamp type terminals where the clamping screws are not in direct contact with the conductor. Connection to the equipment can then be made with cables that are similarly connected to the clamp terminal. All power cables larger than 70mm2 terminate on busbars that are connected to the associated equipment. Parallel incoming or outgoing cables shall be connected to a collector busbar without crossing the conductors.

8.2   
Terminal Strips
External wiring for low voltage, control, interlocking, alarm, measuring and DC circuits shall terminate on numbered wiring terminals complying the with Department's standard specification for "WIRING TERMINALS", Section C9. The correct terminal size as recommended by the manufacturer for each conductor to be connected shall be used throughout. The terminal numbers shall appear on the wiring diagrams of the switchboard. Terminals for power wiring shall be separated from other terminals. Terminals for internal wiring shall not be interposed with terminals for external circuits. All connections to terminals shall be identified as described in par. 8.8. Where switchboards consist of separate sections, the control wiring passing between sections shall be terminated on strips in each section so that control wiring can be readily re-instated when reassembling the board.

8.3   
Current Ratings
The current rating of conductors for the internal wiring shall be sufficient for the maximum continuous current that can occur in the circuit. This value shall be determined from the circuit-breaker or fuse protection of the circuit.

TABLE 17.3

CURRENT RATING FOR INTERN

	
	CONDUCTOR RATING (A)



	Nominal cross-


	

	Section mm2

	

	
	Number of conductors in bunch



	
	1


	2-3


	4-5


	6-9


	10 and more



	2,5


	28


	25


	22


	19


	16



	4


	37


	33


	30


	26


	22



	6


	47


	42


	38


	33


	28



	10


	64


	54


	51


	44


	38



	16


	85


	76


	68


	59


	51



	25


	112


	101


	89


	78


	67



	35


	138


	124


	110


	96


	88



	50


	172


	154


	137


	120


	103



	70


	213


	191


	170


	149


	127




The above table shall be applied for ambient temperatures up to 30ºC. (Refer to table 41.2 in VDE 0100). For higher ambient temperatures the values shall be derated as prescribed by SANS 10142. Table 10.

8.4   
Internal Wiring
(a)
Standard 600/1 000 V grade PVC-insulated stranded annealed copper conductors to SANS 1507 shall be employed for the internal power wiring of switchboards. The smallest conductor size to be used for power wiring in switchboards shall be 2.5mm2. Flexible cord of minimum size 1,0mm2 may be used for control wiring.

(b)
Where heat generating equipment is present and the internal temperature of the board is likely to exceed 50(C, silicon-rubber insulated stranded conductors shall be used.

(c)
Wiring shall be arranged in horizontal and vertical rows and shall be bound with suitable plastic straps or installed in PVC wiring channels. Under no circumstances may PVC adhesive tape be used for the bunching of conductors or for the colour identification of conductors.

(d)
Bunched conductors shall be neatly formed to present a uniform appearance without twisting or crossing the conductors. Conductors leaving the harnesses shall be so arranged that they are adjacent to the chassis.

(e) 
Conductors to hinged panels and doors shall be secured on both the door and the frame and shall be looped between the two points. The loop shall be arranged to produce a twisting motion when the door is opened or closed. A flexible protection sleeve shall be installed over the conductors.

(f)
Where wiring channels are used, they shall be installed horizontally and vertically. Under no circumstances may power and control circuit wiring be installed in the same wiring channels. Channel shall not be more than 40% full.

(g) 
All wiring between different Panels within the same switchboard shall be installed in wiring channels.

(h)
Grommets shall be installed in each hole in the metalvvork through which conductors pass.

(i)
All wiring shall be installed away from terminals, clamps or other current carrying parts. Wiring shall also be kept away from exposed metal edges or shall be protected where they cross metal edges protected where they cross metal edges.

(k)
Conductors may be jointed at equipment terminals or numbered terminal strips only. No other connections are allowed.

(l)
Where conductors change direction, smooth bends shall be formed with a radius of at least 5 times the outside diameter of the conductor or harness.

(m)
Where screened cables are specified, the screening shall be earthed in the switchboard or control board only unless clearly specified to the contrary, Screened cables entering control boxes through pressed knock-outs, shall terminate in compression glands. Conductors shall as far as possible remain inside the screening at terminations. Where conductors have to separate from the screen, the braiding shall be separated and the conductors drawn through the braid without damaging the braiding. The conductors shall then be connected to their respective terminals and the screening smoothed and connected to the earth terminal.

(n)
Where neutral connections are looped between the terminals of instruments, it is essential that the two conductor ends be inserted into a common lug or ferrule and are crimped or soldered together in order that the neutral connection is not broken when the conductors are removed from one of the instruments.

(o)
Wiring should as far as possible be confined to the front portions of switchboards for ease of access. This requirement is important for wiring between smaller circuit-breakers and the associated main circuit-breaker as well as the wiring from circuit-breakers to lighting and socket-outlet circuits.

(p)
A maximum of two conductors will be allowed per equipment terminal. Where more conductors must be connected to the same equipment terminal (e.g. a main circuit-breaker feeding other circuit-breakers), stub busbars shall be provided for the various conductors. Refer also to par. 8.6.

8. 5 
Load End Connections
The supply end connections to all equipment shall under all circumstances be at the top and the load end connections at the bottom.

8.6   
Wiring to Circuit-breakers
Equipment with a rating exceeding the current rating of 70mm2 conductors shall be connected by means of busbars to the main busbars. Looped connections may only be installed for a maximum of two outgoing circuits. Where there are more than two outgoing circuits, busbars shall be used and equipment connected individually to the busbars. Where miniature circuit-breakers are mounted in continuous rows and supplied by busbars connected to each MCB. each busbar shall be supplied by a separate conductor. This conductor shall be connected to the busbar by means of a separate lug and not via an MCB terminal.

8.7  
Conductor Terminations
Conductors connected to terminals complying with the Department's standard specification for "WIRING TERMINALS". Section C9, need not be soldered or ferruled. Connections to circuit-breakers, isolators or contactors shall be made by one of the following methods:

(a)  
A ferrule of the correct size,

(b)  
soldering the end of the conductor, or

(c)  
winding a conductor strand tightly around the end to totally cover the end.

All conductors terminating on meters, fuse holders and other equipment with screwed terminals shall be fitted with lugs. The lugs shall be soldered or crimped to the end of the conductor. The correct amount of insulation shall be stripped from the end to fit into the terminal. Strands may not be cut from the end of the conductor.
8.8
Identification

8.8.1 
The colour of the conductors for all 220/250 V circuits shall correspond to the colour of the supply phase for that circuit. Neutral conductors shall be black.

8.8.2 
All other conductors in the board, supplying control circuits, etc. shall be coded in colours other than those specified above. A colour code shall be devised for each board and the colour code shall be shown on the wiring diagrams.

8.8.3
All conductors that terminate at wiring terminals and all conductors used for the internal wiring of the switchboard, shall further be identified at both ends by means of durable cable marking ferrules. PVC or other tape is not acceptable.

8.8.4 
The numbers on the markers shall be shown on the wiring diagrams.

9.    
PAINT FINISH

Metal components of the framework, panels and chassis shall be painted in accordance with the Department's "STANDARD PAINT SPECIFICATION". Section C39.

10.  
LABELLING

10.1 
Care shall be taken to ensure that all equipment is fully labelled and that accurate descriptions and safety warning notices appear in both official languages.

10.2
Material

Engraved plastic or ivory sandwiched strips shall be used throughout. The strips shall bear white lettering on a black background for normal labels and red letters on a white or yellow background for danger notices.

10.3 
Main Switchboards
Main switchboards and sub-main switchboards shall be supplied with the following bilingual labels:

(a) 
Number and allocation of switchboard. Example:

CONTROL BOARD A4 
BEHEERBORDA4

Lettering: at least 10 mm high prominent position. Label on the outside in a prominent position.

(b) 
Designation of busbar sections. Example:


BUSBAR SECTION 2 


GELEISTAMSEKSIE2


Lettering: at least 10mm high. Label on the outside in a prominent position.

(c)
Designation of all switchgear including circuit-breakers, isolators, contactors, etc. If the current rating of circuit-breakers is not clearly marked on the equipment, the value shall be indicated on the engraved label. Example:

SUPPLY TO BOARD C3 TOEVOER NA BORD C3


PUMP SUPPLY 



POMPTOEVOER

Letters at least 5mm high. Label on the outside of the switchboard. 

(d) 
All other equipment including meters, instruments, indicator lights, switches, push-buttons, circuit-breakers, fuses, contactors, control relays, protection relays, etc. shall be identified. The function of the equipment and circuits shall be clearly indicated. The main switch shall be labelled as such and designated :

"SWITCH OFF IN CASE OF EMERGENCY" 

"SKAKEL AF IN NOODGEVAL"

Flush mounted equipment within doors or front panels shall be identified with labels fixed to the doors or front panels respectively. The labels for equipment installed behind panels, shall be fixed to the chassis close to the equipment. If this equipment is positioned too close together to accommodate descriptive engraved labels, the equipment may be identified by a code or number on an engraved label which shall be fixed close to the equipment. The code number shall be identified on a legend card which shall be installed on the switchboard behind a plastic or other protective cover.

10.4
Other Switchboards


All equipment on switchboards shall be identified with the necessary bilingual labels.The circuit numbers shall appear at grouped single-pole circuit-breakers. The circuit numbers shall correspond to the circuit numbers on the final installation drawings. The above-mentioned circuits shall be identified on a legend card, which shall be installed on the inside of the switchboard door, or in any other position where it can conveniently be observed. All fuses, including instrument fuses, shall have labels stating function, fuse rating and duty or type where applicable. All other equipment shall be identified separately and their functions shall be clearly indicated.

10.5 
Fixing of Labels
10.5.1
Labels shall not be fixed to components or trunking but to doors, panels, chassis or other permanent structures of the switchboard.

10.5.2
Engraved strips shall be secured to facilitate a neat alteration of the designation of the labels. Sufficient fixing points shall be provided to prevent labels from warping. Labels in slotted holders shall be secured in position to prevent unauthorised removal. Labels may be secured by the use of brass bolts and nuts, self-tapping screws, slotted label holders or pop-rivets.

11 
TESTS

11.1 
The Department shall be notified when the mechanical construction of the switchboard, i.e. frame, panels and base frame, is complete in order that it may be inspected at the factory.

11.2
Function tests of all equipment, control and interlocking circuits shall be conducted to the satisfaction of the Department. Testing equipment and facilities including instruments, dummy loads and additional switchgear and cables shall be provided by the Contractor at no extra cost. The Department shall be notified in writing two weeks in advance of any test to be conducted, to allow its representative to be present at such tests. A complete report on the tests shall be handed to the Department.

12.
DRAWINGS

12.1 
Drawings for Approval
A set of three prints of the shop drawings for the switchboards shall be submitted to the Department for approval before the boards are manufactured. The following information shall be presented:

(a)
A complete wiring diagram of the equipment on the boards.

(b)  
A complete layout of the arrangement of the switchboards indicating all equipment dimensions and the construction of the boards. The positions and method of fixing and sizes of busbars shall be shown.

(c) 
All labelling information in both the official languages on a separate sheet.

(d) 
The make, catalogue number and capacity of all equipment such as isolators, circuit-breakers, fuses, contactors, etc.

The approval of drawings shall not relieve the Contractor of his responsibility to the Department to supply the switchboards according to the requirements of this Specification.

12.2 
Final Drawings
A complete set of "as-built" transparent drawings of all switchboards shall be submitted to the Department within two weeks after delivery of the boards. The following information shall be presented:

(a)
Item (a) to (d) of the previous paragraph.

(b) 
Terminal strip numbers, numbers and colours of conductors connected to the terminal strips and numbers and colours of the conductors utilised for the internal wiring.

(c) 
A separate schedule of all equipment.

12.3 
Manuals
Three sets of manuals for all specified main and sub-main switchboards shall be supplied to the Department at no extra cost. These manuals shall include the following information:

(a)   
Complete information on the operation of the equipment.

(b)   
Complete information for maintenance of the equipment.

(c)   
Brochures and ordering information.

(d)   
A complete equipment list indicating quantities and relevant catalogue numbers.

12.4 
Completion
The supply contract shall be regarded as incomplete until all tests have been conducted successfully and all drawings and manuals have been handed to the, Department

SECTION C18

C.18  LOW VOLTAGE DISTRIBUTION CUBICLES (KIOSKS)

1.     
GENERAL

This specification covers the manufacture of distribution kiosks for general reticulation and distribution systems in normal environmental conditions for three-phase, four-wire, 400/231V, 50 Hz systems.

2.      
SIZE

Kiosks shall be of ample size to accommodate the specified equipment and provide space for future requirements as specified.

3.     
MOISTURE AND VERMIN

3.1
Kiosks shall be weatherproof. To prevent the ingress of water onto live equipment, the door entry surrounds shall have a channel shape, at least 12mm deep, to accommodate the door edge.

3.2
The roof shall be constructed with an overhang above non continuous panelling and shall be provided with a drip-edge.

4.   
VENTILATION

4.1  
Two ventilation grilles or slots, approximately 150 x 125mm, vermin proofed and insect proofed by means of 1,5mm brass mesh or perforated steel plate spot-welded on the inside, shall be provided on the top and bottom of both side panels.

4.2 The construction of the grilles shall prevent the ingress of rain or water. 

5.      
FIBREGLASS CANOPIES

5.1   
Application

Where specified and for all kiosks to be installed within 50km of the coast and in corrosive industrial atmospheres, the canopy and doors shall be manufactured of fibreglass.

5.2     
Construction
5.2.1 
The laminate shall be constructed to SANS 141.

5.2.2
An outer isophalec resin gelcoat with a minimum thickness of 0,4mm and ultraviolet absorption properties to prevent degradation of the surface from exposure to the sun shall be provided.

5.2.3 
The gelcoat shall be backed by multiple layers of chopped strand mat glass rendering not less than 1,2kg/m2. The strength shall be increased to 1,3 kg/m2 on kiosks with panelling larger than 500 x 500mm.

5.2.4 The fibreglass shall be thoroughly impregnated with polyester resin. The resin should preferably be clear.

5.2.5
The resin to fibreglass ratio shall not be less than 2,5 :1 and not more than 3,0 :1.

5.2.6
Air entrapped between the glass mat layers shall be thoroughly worked out. The laminate must be free of air bubbles and voids.

5.2.7
All edges shall be reinforced with an additional 700 g/m2 of fibreglass.

5.2.8
All large surfaces, wider than 300mm, shall be reinforced or panelled to improve stiffness and rigidity.

5.2.9
A resin coat shall be applied to the inside of the kiosk to cover the fibre pattern.

5.2.10
Brass or steel backing plates shall be laminated into the fibreglass at hinge points, locking mechanism catch support areas, door restraint fixing points and all other points which will be subjected to mechanical stresses.

5.2.11
Doors shall be adequately braced, reinforced, ribbed or double laminated with an air gap between the two layers of laminate to ensure rigidity.

5.2.12
The fibreglass canopy shall be fixed to the internal equipment support frame with bolts accessible through the door only.

5.3
Finish and Colour of Fibreglass Kiosks

5.3.1
The outside surface of the kiosk shall nave a glossy, smooth finish to ensure good weathering. To obtain this the manufacturer shall ensure that the mould is smooth, free of voids, hairline cracks, pores or other defects.

5.3.2
Compound rubbing or sanding of the outside surface will not be permitted.

5.3.3
Pigments shall be added to the outer gelcoat to obtain a matching colour to SANS 1091 "AVOCADO GREEN" colour C12 or "LIGHT STONE", colour C37.

5.3.4
Fibreglass kiosks shall not be painted. 

6.
SHEET STEEL CANOPIES

6.1
Where specified the canopy and doors shall be manufactured of either mild steel as 3Cr12 stainless steel to the following requirements:

6.1.1
A metal framework shall be manufactured from solid angle iron, channel iron or 2,5mm minimum folded sheet steel.

6.1.2
Joints shall be non-continuously butt welded. Welds shall be ground smooth and the joint wiped with plumber's metal in order to provide a smooth finish.

6.1.3
Side panels, doors and the roof shall be manufactured from 2mm minimum sheet steel. The panels shall have upturned edges which are recessed in the frame or which fit over lips on the frame. The side panels may be either bolted or welded to the frame or form part of the folded metal frame.

6.1.4
The roof of the cubicle shall be removable and shall be fitted by means of bolts which shall be accessible from inside the cubicle only.

6.1.5
All panels and doors shall be suitably braced and stiffened to ensure rigidity and to prevent warping.

6.1.6
The steel canopy and framework shall be fixed to the base frame by four M16 high tensile steel bolts.

6.2
Finish and Colour of Sheet Steel Kiosks
6.2.1
Metal components of the framework, panels and doors shall be painted in accordance with the Department's "STANDARD PAINTING SPECIFICATION", Section C39.

6.2.2.
The colour shall be "AVOCADO GREEN", colour C12 or "LIGHT STONE", colour C37 of SANS 1091. A tin of matching touch-up paint (not smaller than 500ml) shall be provided with each consignment.

7.
CAST IRON KIOSKS
7.1.
Where specified the cubicle panels and doors shall be manufactured from cast iron to the following requirements:

7.1.1
A metal framework shall be manufactured from solid angle iron or channel iron.

7.1.2
Cast iron panels shall be bolted to the frame work and shall be replaceable with standard cast iron panels.

7.1.3
The panels shall be bolted to the frame from the inside of the cubicle. Bolts or nuts on the outside of the cubicle are not acceptable.

7.1.4
The roof of the cubicle shall be one casting and shall be bolted in position from inside the cubicle.

7.1.5
The minimum thickness of the cast iron panels and doors shall be 6mm

7.1.6
 All cast iron panels and doors shall be fettled prior to painting. 

7.2
Finish and Colour of Cast Iron Kiosk:
7.2.1
Metal components of the framework, panels and doors shall be painted in accordance with the Department's "STANDARD PAINTING SPECIFICATION". Section C39.

7.2.2
The colour shall be "AVOCADO GREEN".colour C12 or "LIGHT STONE", colour C37 of SANS 1091. A tin of matching touch-up paint (not smaller than 500ml) shall be provided with each consignment.

8.
DOORS

 8.1
Doors shall be fitted to the front and to the rear of each cubicle. The doors shall provide free access to equipment which has to be operated and shall provide a full view of all meters. Cubicles wider than 700mm shall be provided with double doors.

8.2 Doors shall have well returning edges to fit into the channel of the door entry surrounds. Refer to par. 3.1 and 6.1.3.

8.3
Doors shall swivel through 135.

8.4
Brass hinges shall be used to hang the doors. The hinges shall be bolted to the canopy with brass bolts and nuts. Bolt heads or nuts shall not protrude beyond the outer surface of the kiosk. Nylon, aluminium or piano hinges are not acceptable.

8.5
Doors shall be fitted with lever locks with a 135° movement. The locking mechanism shall have a catch on the rear which catches behind the frame or door entry surround. The locking mechanism as well as the catch support area shall be backed with brass or galvanised steel plates. The locking mechanism shall be lockable by padlocks. Padlocks will be provided by the Department.

8.6
The locking mechanism shall be made of brass or stainless steel.

8.7
Door restraints shall be provided. Cloth or canvas straps are not acceptable. The fixing points of the restraint at both the door and canopy shall be reinforced.

8.8 At least three hinges shall be supplied on steel doors higher than 12mm.

8.9 Doors shall be fitted with neoprene or equivalent seals.

8.10
Metal doors shall be earth bonded to the frame by means of a copper braided strap, tooth washers, bolts and nuts.

9.
EQUIPMENT SUPPORT FRAME

9.1
A free standing, angle iron or similar type rigid support framework shall be provided.

9.2
The frame shall be bolted down on the base by four M16 high tensile steel bolts. The holding-down bolts shall be accessible from the inside of the cubicle only. The frame of sheet steel canopies may be bolted to the canopy framework.

9.3
A galvanised steel cable gland plate shall be bolted to the bottom of the frame across the full width of the cubicle to cover the cable entry opening in the base.

9.4
The gland plate shall be suitably punched to accept the number and size of cables specified.

9.5
All steelwork shall be hot-dip galvanised in accordance with SANS 32&121.

9.6
A panel of resin bound synthetic wood or other suitable dielectric material shall be provided for the mounting of all equipment and busbars. Impregnated hardboard, other treated or untreated wood products are not acceptable.

9.7 Alternatively, all equipment and busbars shall be flush mounted within a purpose-made sheet metal frame enclosed by a machine punched removable front panel through which the operating handles of the equipment protrude. Care shall be exercised that the rear studs of circuit-breakers are properly insulated from the steel chassis. Miniature circuit-breakers may be installed in clip-in trays mounted on the frame.

10.
CONCRETE BASES AND BASE FRAMES

10.1
To ensure stability of the kiosk after installation, it shall be mounted on a base frame which, in turn, shall be bolted to a concrete base cast into the bottom of the cable trench.

10.2
The base frame shall be constructed of angle iron, at least 50 x 4mm thick and shall be of welded construction hot-dip galvanised and coated with epoxy resin tar.

10.3
The vertical height of the box frame shall be at least 900mm and the construction shall be such as to provide a rigid support for the kiosk.

10.4
The base frame shall protrude to a maximum height of 200mm above ground level. Provision shall be made for the protection and concealing of the cables entering the kiosk and to prevent access of animals and vermin.

10.5
The base frame shall be secured by at least four M16 bolts to the support frame of the kiosk and four M16 anchor bolts and nuts to the concrete base. The bolts, nuts and washers shall be galvanised and supplied with the kiosk.

10.6
All galvanising shall be to SANS 32&121.

10.7
The kiosk manufacturer shall supply a detailed drawing of the base frame and the concrete base required.

10.8
Alternative designs and materials for the base (or root) of the kiosk will be considered but full details must be submitted for approval by the Department.

11.
BUSBARS


See Section C15 for details.

12.
WIRING


See Section 17.8 for details

13.
MOUNTING OF EQUIPMENT

13.1
The mounting of equipment shall comply with SANS 1765 where applicable. Equipment shall be fixed to the support panel with bolts, nuts, washers and spring washers or self locking nuts with washers. Self-tapping screws are not acceptable.

13.2
Equipment shall be arranged and grouped in a logical fashion.

13.3
All equipment shall be flush mounted behind panels with only circuit-breaker and isolator toggles and meter faces protruding. The front panels shall be secured in position by 6mm studs and hexagonal chromed brass dome nuts and washers or hank nuts fasteners. Self-tapping or similar screws are not acceptable.

13.4
Blanking plates shall be fitted over slots intended for future equipment. These plates shall be fixed so that fixing holes do not need to be drilled through the front panel.

14.  
ACCESS

All equipment, busbars and wiring shall be completely accessible with the door open and the back door and front panel removed. In the case of fibreglass kiosks the complete canopy shall be removable.

15.    
LABELLING

15.1
All equipment shall be fully labelled and accurate descriptions shall be given in both official languages.

15.2
Engraved brass shall be used for labels. The labels shall be riveted to the kiosks.

15.3
The following labels shall be supplied as a minimum requirement:

15.3.1
Number and allocation of kiosk, e.g. KIOSK B26


(Lettering: At least 10mm high. Label on the outside in a prominent position).

15.3.2
Designation of circuit i.e. circuit-breaker, isolator, meter, etc. e.g.




HOUSE 473




HUIS473




PUMP SUPPLY




POMPTOEVOER


(Lettering: At least 5mm high. One label installed directly below each item of equipment pertaining to the particular circuit shall be provided).

15.3.3
The main switch shall be marked in accordance with the regulations.

15.3.4
The function and circuits of all other equipment shall be clearly identified. Flush mounted equipment within the front panel shall be identified by labels fixed to the front panel. The labels for all equipment installed behind panels shall be fixed to the support panel close to the equipment.

15.3.5
The labels shall be secured by means of rivets. Self-tapping screws are not acceptable. Labels shall not be glued to their mounting positions. Sufficient rivets shall be provided to prevent labels from warping.

15.3.6  
All label designations shall be confirmed with the Department before manufactured.

16.    
NOTICES

At least one with the words "DANGER/INGOZI/GEVAAR" shall be mounted outside on the front of the kiosk. This notice shall be riveted to the steel or cast iron door so that it cannot easily be removed. Brass rivets shall be used. The notice shall be laminated into the fibreglass door in the case of fibreglass kiosks.

17.  
INSPECTION

The Department shall be notified at least two weeks in advance of the completion of the kiosks in order that an inspection may be carried out before delivery.

18.
DRAWINGS 

18.1 
Drawings for Approval
18.1.1
A set of three prints of the shop drawings of the cubicles shall be submitted to the Department for approval before the cubicles are manufactured. The following information shall be presented:

(a)
Schematic and wiring diagrams of the cubicles.

(b)
A complete layout of the arrangement of the cubicles showing all equipment dimensions and constructional details. The positions and method of fixing of busbars shall be shown.

(c)  
All labelling information in both the official languages on a separate sheet.

(d) 
The makes, catalogue numbers and capacities of all equipment.

(e)
A detail drawing of the concrete plinth, showing concrete mixes, dimensions, sizes, steel reinforcing details and holding-down bolt fixing details.

18.1.2
The approval of drawing shall not relieve the Contractor of his responsibility to the Department to supply the cubicles according to the requirements of this Specification.

18.2
Final Drawings
A complete set of "as built" drawings of the cubicles shall be submitted to the Department within two weeks after delivery of the kiosks. The information contained in par. 18.1.1 shall be provided.

18.3
Completion
The supply contract shall be regarded as incomplete until all drawings have been handed to the Department.

SECTION C19

C.19  METAL CLAD AIR CIRCUIT BREAKERS, WITHDRAWABLE TYPE

1.
This section covers with drawable air circuit breakers for use in power distribution systems up to 1kV, 50 Hz.

2.    
The circuit breakers shall be metal clad and shall comply with BS 4752 and IEC 157.

3.    
The circuit breaker shall be horizontally withdrawable and shall be a self-contained unit of the dead front type, allowing maintenance and tests to be carried out without having to remove the circuit breakers from the withdrawal mechanism.

4.    
The unit shall contain the necessary mechanical interlocks to prevent:

(a) 
Access to "LIVE" terminals when the circuit breaker is withdrawn.

(b) 
The withdrawal or insertion of the unit, when the circuit breaker is in the closed position.

(c)  
Closing of the circuit breaker following an automatic trip condition without resetting the mechanism.

5.    
Adjustable thermal overload releases shall be provided to suit the required current range. In addition instantaneous magnetic short circuit trips which are adjustable shall be fitted. The tripping devices shall be direct acting. The delay adjustment shall be bypassed with an instantaneous making current release when the circuit breaker is closed to prevent the delay timer from operating when the circuit breaker is closed on a fault.

6.    
The air circuit breakers shall be of the quick make and quick break type with a stored energy spring assisted operating mechanism provided with:

(a) 
A trip free mechanical hand operated closing mechanism.

(b) 
A manually operated mechanical trip mechanism suitably protected to prevent inadvertent tripping.

(c)  
A positively driven mechanical device to provide ON/OFF/ TRIP indication. This indication shall be clearly visible with the circuit breaker in position.

7.    
Provision shall exist for the addition, if required, of a supply side under voltage release.

8.    
Air circuit breakers shall have electrically separate auxiliary contacts as specified. Where none are specified two N/0 and two N/C auxiliary contacts shall be provided.

9.    
Shunt trips and electrical stored energy circuit breakers shall be interlocked to prevent repeated operation of the trips or winding mechanisms when the circuit breaker is in the tripped or closed position.

10.   
All non current carrying metal parts of air circuit breakers shall be solidly interconnected and connected to an earth contact on the truck which shall engage with a mating contact or copper plate on the cradle which is connected to the earth busbar of the switchboard. The arrangement shall be such that the air circuit breaker frame is earthed in the test position and before the circuit breaker contacts engage the live fixed contacts.

11.   
The fixed cradle shall be of high mechanical strength.

12.  
The circuit breaker shall have "RACKED OUT". "TEST" and "ENGAGED" positions that are clearly marked.

13. The air circuit breaker shall bear a clearly legible rating plate indicating the current rating, breaking capacity and voltage rating.

14.
The complete circuit breaker and its electrical and mechanical constituents and 
accessories shall be from a standard product range of a single original supplier.

15.   
Extension type operating handles shall be fixed to the air circuit breaker on completion of the installation.

16.   
A description and illustration of the circuit breaker as well as trip curves, operating manuals and rupturing test certificates shall be provided.

17.   
The circuit breakers shall be designed to allow the incoming terminals to be at the top or bottom without affecting the operation of the unit.

18.   
Circuit breakers shall be derated if necessary to compensate for the following environmental factors:

(a) 
Maximum ambient air temperature in excess of 40(C or the daily average ambient air temperature in excess of 30(C. This is especially important with regard to the type of enclosure in which the circuit breaker is to be installed.

(b) 
Height above sea level.

(c)
Operational duty cycle and estimated loading.

SECTION C20

C.20  MOULDED-CASE CIRCUIT-BREAKERS

1.    
This section covers single or multi pole moulded case circuit breakers for use in power distribution systems, suitable for panel mounting, for ratings up to 1 000 A, 600 V. 50 Hz.

2.    
The circuit breakers shall comply with SANS 156.

3.    
The continuous current rating, trip rating and rupturing capacity shall be as specified.

4.    
The contacts shall be silver alloy and shall close with a high pressure wiping action.

5.    
Where specified, the circuit breaker shall be capable of accommodating factory fitted shunt trip or auxiliary contact units or similar equipment.

6.    
The operating handle shall provide clear indication of "ON", "OFF" and "TRIP" positions.

7.    
The mechanism shall be of the TRIP-FREE type preventing the unit from being held in the ON position under overload conditions.

8.    
All moulded case circuit breakers in a particular installation shall as far as is practical be supplied by a single manufacturer.

9.    
The incoming terminals of single pole miniature circuit breakers shall be suitable for connection to a common busbar.

10.   
The circuit breaker shall have a rating plate indicating the current rating, voltage rating and breaking capacity.

11. Extension type operating handles shall be provided for units of 600 A rating and above.

SECTION C21

C.21  COMBINATION FUSE-SWITCH UNITS

1.    
Combination fuse-switch units shall be triple pole devices fitted with neutral links and shall comply fully with SANS 60947 or BS 5419.

2.    
The fuse-switches shall be of the on load type capable of carrying the rated current continuously, making and breaking rated current and tested to IEC 408 for making and breaking capacity.

3.    
The units shall be of the double air-break, quick-make, quick-break type with an arc chamber. The mechanism shall be driven by springs on both sides.

4.
The unit shall consist of a fixed contact assembly, heavy duty mechanism, moving contact carriage and a retractable operating handle mounted on a rigid frame. The contacts shall be of high quality material, e.g. silver plated.

5.    
The fixed contacts shall be shrouded.

6.    
When the fuse-switch is in the open position, the double air-break shall isolate the HRC fuse links, permitting fuse replacement in safety.

7.    
Interlocks shall be provided to prevent the cover from being opened when the switch is "ON" and to prevent the switch from being operated when the cover is open unless purposely defeated.

8.    
The cartridge fuses used in the units shall comply with SANS 172 or BS 88 or the equivalent DIN and VDE standards. The category of duty shall be suitable for the voltage level and the fault level at the point where the fuses are installed. Time/current characteristics shall be matched to the equipment supplied and protected by the switch.

9.    
Fuse-gear carrying the HRC fuses on the cover, the cover also forming the operating lever, is regarded as a fuse isolator and is not acceptable.

SECTION C22

C.22  CARTRIDGE FUSES AND FUSE HOLDERS

This section covers cartridge fuses and holders used for the protection of distribution and power system equipment up to 600 V.

1.   
TYPES

1.1   
The following fuse and fuse holder types are acceptable for use in distribution and power systems:

(a) 
A cartridge type fuse link which fits into a fuse carrier together with a fuse base with fixed terminals. The fuse can be removed by taking out the fuse carrier and then removing the fuse from the carrier.

(b) 
A cartridge type fuse link which fits into a fuse base with fixed terminals. In this case a fuse puller is required to disengage the fuse from the base. These fuses are only acceptable on equipment imported with these fuses as a standard item. One puller shall be supplied for each board or box in which these fuses are used.

1.2   
Rewirable fuses are not acceptable and shall not be used.

1.3   
Fuses shall normally be installed in moulded plastic fuse holders or rigid isolating barriers shall be installed between the fuses. Sufficient spacing to prevent accidental contact when inserting or withdrawing fuses shall be maintained. The covers or barriers shall be manufactured for the specific fuses to be used.

1.4   
Striker pin fuses shall be equipped with an alarm contact so that the contact closes and remains closed when the striker pin operates.

2.
STANDARDS


All fuses used for distribution systems shall comply with the following standards :

2.1   
Fuses   
:
SANS 172 or BS 88. Parts 1 and 2

2.2  
Holders  :
SANS 172.
2.3   
Fuses of the types described in par. 1 above and complying with the relevant DIN (49510, 49511, 49515, 49522, 49360, 49367) and VDE (0635.0660) standards are also acceptable.

3.
RATINGS

3.1
Fuse ratings shall be accurate to within ± 5% of the published value for unused fuses and shall not vary significantly after long periods of service.

3.2
Fuses shall be derated for ambient temperatures above 25ºC in accordance with the manufacturer's recommendation. If no such recommendation exists, a derating factor of 1% per ºC above 25ºC shall be applied.

3.3
Fuses shall be derated for elevations of more than 1 000m above sea level in accordance with the manufacturer's recommendation. If no such recommendation exists, a derating factor of 1% per 300m above 1 000m above sea level shall be applied.

3.4   
Time/current characteristics shall be chosen to suit the application.

3.4.1
Cable protection:     
The fusing factor shall not exceed 1,5.

3.4.2
Motor circuits:        
Time lag characteristic so that the starting currents will not cause 
deterioration of the fuse.

3.4.3
Capacitor circuits:  
Fuses shall be chosen to withstand a higher than

normal full load current (1,5 times rated capacitor current) to allow for harmonics and shall not deteriorate due to the high transients at switch on.

3.4.4
Distribution systems: 
The total operating Ft let through by secondary (minor) fuses shall be less
than that of primary (major) fuses in any specific branch.

3.5
It shall be ensured that the rupturing capacity of a fuse chosen for a specific application shall be adequate, both as far as short circuit current and applied voltage are concerned.

SECTION C23

C.23  DIRECT ACTING INDICATING INSTRUMENTS


This section covers direct acting indicating instruments suitable for flush mounting in switchboards or instrument panels.

1.
GENERAL REQUIREMENTS

1.1
Instruments shall be suitably rated for the supply voltage and frequency to be applied, which shall be 400/230 V, 50 Hz unless specified to the contrary.

1.2
All the instruments used for a particular application or a specific project shall be from the range of a single reputable supplier and shall have the same face dimensions. The face dimensions shall be square and not less than 96 x 96mm.

1.3
All instruments shall comply with BS 89 and/or IEC 51.

1.4
Instruments shall be screened against magnetic interference and shall have anti static, impact-resistant glass faces.

1.5
Preference will be given to locally manufactured instruments.

1.6   
Instruments shall be insulated to achieve a 2 kV insulation resistance to earth.

1.7   
All instruments shall be splash proof and dustproof unless more stringent requirements are specified for hazardous locations.

1.8   
Instruments shall be sufficiently resistant to vibration that may be encountered in the specific application.

1.9   
For normal environmental and supply conditions, instruments shall be suitable for use inside the limits specified in Tables III and VI of IEC 51.

1.10 
All instruments shall be capable of withstanding overloads of continuous or short duration in accordance with section 8.3 of IEC 51.

1.11 
Instruments shall be provided with studs for rear connection. Shrouds shall be provided to prevent accidental contact where instruments are to be installed in hinged panels of switchboards.

2.   
VOLTMETERS AND VOLTMETER SELECTOR SWITCHES

2.1
Unless specified to the contrary, voltmeters shall be scaled from 0 - 250V in the case of LV applications.

2.2
Voltmeters shall be of the moving iron type with class 1,5 accuracy as specified in IEC 51.

2.3
A zero adjustment screw shall be provided.

2.4
Unless specified to the contrary, a single voltmeter and selector switch shall be provided. The voltmeter switch shall have an "OFF" and three metering positions to indicate readings between neutral and each of the three phases.

2.5   
The markings shall be indicated clearly on the face plate of the selector switch and the handle position shall be accurate in relation to the markings on the face plate.

2.6   
The selector switch shall be of the cam-actuated or wiping air break type with two breaks per pole.

3.   
AMMETERS

3.1   
Ammeters shall have a moving coil element to indicate instantaneous values.

3.2   
Direct reading ammeters up to a maximum rating of 60 A may be used. Current transformer operated ammeters shall be 5 A full scale, calibrated to read actual primary circuit currents. The current transformer ratio shall be indicated on the face plate.

3.3   
A zero adjustment screw shall be provided.

3.4   
Where combined maximum demand and indicating ammeters are specified, a bimetallic spiral element shall be provided in the same housing to indicate mean value over a 15 minute period.

3.5   
The bimetal element shall drive a residual pointer to indicate maximum mean current between resettings. This pointer shall operate on the main scale and shall be of a distinctive colour. The pointer shall be resettable from the face of the meter.

3.6  
The bimetal element shall be designed to compensate for limits of ambient temperature between -20(C and 70(C.

3.7   
Full load or rated current shall be clearly indicated, preferably with a red line. Unless specified to the contrary, a 100% condensed over scale shall be provided for instantaneous reading instruments and no over scale for combined maximum demand ammeters.

3.8   
The intrinsic error, expressed in terms of the fiducial value in accordance with IEC 51, shall be class 1,5 for the instantaneous readings and class 2,5 for the mean maxima.

3.9   
Where saturation current transformers are required, these shall form an integral part of the meter. Separate saturation current transformers are unacceptable to the Department.

4.   
KILOWATT-HOUR METERS

4.1
Unless specified to the contrary, kilowatt-hour meters shall be suitable for operation on 220/250 V. 50 Hz systems.

4.2
Meter elements shall be of the inductor disc type and designed to carry the rated current continuously.

4.3
Kilowatt-hour meters shall comply with the relevant parts of BS 37 and BS 5685.

4.4
The integrating period on maximum demand meters shall be 30 minutes unless specified to the contrary.

4.5
The registering mechanism shall be of the cyclometer type, providing a six digit readout with the sixth digit indicating one-tenth of a unit.

4.6
Unless specified to the contrary, the meters shall conform to accuracy Class 1 as specified in IEC 51.

4.7
Kilowatt-hour meters shall be graded and calibrated for the specific application to avoid the application of multiplication factors where possible. Where multiplication factors are unavoidable this shall be clearly indicated in unit form and not as a combination of several factors. Current transformer ratios shall be incorporated in the factor.

4.8   
The kilowatt-hour meter shall preferably be provided with a magnetic type of bearing for the disc spindle.

4. 9
Facilities for a security seal shall be provided on the fixing screws of the cover.

5.   
FREQUENCY METERS

5.1 Frequency meters may be of the vibrating reed type or the direct indicating type consisting of a moving coil milli-ammeter and a current/frequency transducer.

5.2   
Unless specified to the contrary, the indicating range shall be 45 HZ - 55 Hz.

5.3   
The accuracy class shall be class 0,5 in accordance with IEC 51 unless otherwise specified.

5.4   
Where required an adjustable speed alarm contact shall be provided, adjustable over the complete scale length.

6.   
RUNNING HOUR-METERS

6.1   
Running hour-meters shall be of the electrically operated cyclometer type, suitable for flush mounting.

6.2   
Numerals shall be clearly defined white on a black background.

6.3   
The range of hour-meters shall be five digits, the fifth digit indicating one-tenth of an hour, i.e. from 0 to 9999,9 hours.

6.4   
The accuracy class shall be class 1 in accordance with IEC 51 unless otherwise specified.

SECTION C24

C.24  EARTH LEAKAGE RELAYS

1.    
Earth leakage relays shall be single or three-phase units with a sensitivity of 30mA with associated circuit breaker or on-load switch for use on 220/250V single phase or 380/433 V three phase, 50 Hz, supplies.

2.    
The units shall be suitable for installation in switchboards in clip-in trays or bolted to the chassis.

3.    
The earth leakage relay shall function on the current balance principle and shall comply with SANS 767 as amended, and shall bear the SANS mark. Integral test facilities shall be incorporated in the unit.

4.    
Circuit breakers with trip coils used integrally with earth leakage units (two pole for single phase units and three pole for three phase units) shall comply with SANS 156.

5.    
On-load switches used integrally with earth leakage units (two pole for single-phase units and three pole for three phase units) shall comply with SANS 60497.

6.    
The fault current rating of the unit shall be 2,5kA or 5kA as required, when tested in accordance with SANS 156.

SECTION C25

C.25  MICRO-GAP SWITCHES

1.    
Micro-gap switches shall be suitable for ratings up to 400 A at 660 V (triple pole) and may be used for main and distribution switches in domestic applications, offices, small factories and similar applications.

2.    
Double pole switches shall be suitable for voltages up to 230V ± 10%.

3.    
The switches shall comply with SANS 60947.

4.    
Micro-gap switches may be used on AC circuits only.

5.    
Metal clad and moulded casings are acceptable.

6.    
Micro-gap switches shall be capable of carrying rated current continuously and making and breaking rated current.

7.    
Heavy, fully accessible, brass terminals with two screws each shall be provided to facilitate easy wiring. Contacts shall have large contact surfaces, made from high quality material such as solid silver.

8.    
The "ON" and "OFF" positions and the rating of the switch shall be clearly and indelibly marked.

SECTION C26

C.26  CURRENT TRANSFORMERS

1.
GENERAL

Current transformers shall comply with the requirements of BS 3938 and IEC 185 with the exception of the required impulse test level, par.6 below.

2.   
RATINGS

Current transformers shall be suitable for the primary currents listed hereunder and their decimal multiples:


10, 12.5, 15, 20, 25, 30, 40, 50, 60 and 75.


The preferred values are:


10,15, 20, 30, 50 and 75.

2.2   
Current transformers shall have secondary ratings of 1, 2 and 5A, with 5A being preferred.

2.3   
Current transformers shall have standard outputs of 2, 5, 5, 10, 15 or 30 VA as applicable in terms of the burden of the instruments and interconnecting wiring. The current transformer output shall match the actual instrument burden as closely as possible in order not to introduce unnecessary errors.

3.
ACCURACY CLASS

3.1 For metering applications, accuracy classes of 0.1, 0.2, 0.5, 1, 3 or 5 are applicable.Where no accuracy class has been specified, the following table may be used as a guide:

	Application


	Primary Current


	Suggested Class



	  Indicating Instruments


	  All .  


	  5



	  Metering Applications


	  Up to 200 A


	  1



	  Metering Applications


	  250 to 600 A


	  0.5



	  Metering Applications


	  800 A and above


	  0.2




3.2   
Where ring type current transformers are specified, the aperture shall not be unnecessarily large as accuracy is thereby reduced.

3.3 
The classes for protection are 5P, 10P, 15P, 20P or 30P with 5P and 10P being standard. Turns compensation shall not be employed on protection current transformers for ratios greater than 150/5.

3.4   
Class X current transformers shall be used in differential protection systems.

3.5   
Manufacturers shall supply the magnetisation curve details and saturation factors for each different transformer ratio.

4.   
MARKINGS


All current transformers shall come complete with a label on which the following Information is indelibly stamped:


Manufacturer.


Serial No. or Type.


Rated primary and secondary current.


Rated frequency.


Rated output and accuracy class.


Highest system voltage.


Rated insulation level.

5.   
FAULT CURRENT


Current transformers shall be capable of withstanding the dynamic forces resulting from the maximum through-fault current which may be encountered at the point where they are installed. The short time current rating of current transformers shall be at least equal to that of the associated circuit breaker.

6.   
IMPULSE LEVEL


Current transformers used in system voltages in excess of 660 V shall withstand an impulse test level of 95 kV. Impulse levels for current transformers used in system voltages up to 660 V shall comply with BS 3938.

7.   
TESTS

7.1   
One protection current transformer of each type used in a contract shall be tested to confirm the estimated characteristics. The following results shall be submitted:

(a) 
Magnetisation Curve

(b) 
Secondary resistance

(c)  
Secondary leakage reactance, if not negligible or if required by the Department.

7.2   
The power frequency, secondary to earth and over voltage inter-tum tests in accordance with BS 3938 shall be conducted on all current transformers. Impulse tests shall be conducted on all current transformers intended for use in system voltages in excess of 660 V.

SECTION C27

C.27  INDICATOR LIGHTS

1.    
Indicator lights shall be of neon, incandescent (filament) or LED types. Lamp voltages shall suit the supply or control voltage. Lamps shall be derated for continuous duty by using economy resistors or using input voltages at least 20% lower than the rated lamp voltages.

2.    
Where LED's are used as indicators on main supply voltages a suitable current limiting capacitor and reverse voltage protection diode shall be used. For low AC or DC voltages (+ 24 V) a current limiting resistor will suffice.

3.    
Indicator lights shall comply with BS 1050 where applicable.

4.    
Indicator lights shall be suitable for installation in switchboard panels and doors and shall consist of interchangeable lenses, lamp base, suitably rated and accessible terminals and a chromed screw-on retaining ring or other suitable means to secure the units.

5.    
It shall be possible to replace lamps from the front of the panel without the use of tools.

6.    
Surface mounted indicator lights shall be housed in purpose-made boxes with suitable cover plates.

7.    
Indicator lights shall be equipped with standard removable legend plates. Alternatively, the function shall be clearly indicated by means of labels or by engraving on the lenses.

8.    
All indicator lights for a specific application or switchboard shall be from the range of one manufacturer and shall preferably be of the same size and shall use the same lamp types.

9.    
The following are the preferred colours for indicator lights:

(a) 
RED          
: Abnormal state.

(b)
YELLOW  
: Attention or caution, (or amber)

(c)
 GREEN       
: Ready for operation.

(d)
 WHITE         
: Circuit live or circuit operating (or clear) normally

(e) 
BLUE      
: Any function not covered by the above colours.

SECTION C28

C.28  TRIPLE POLE ON-LOAD ISOLATORS

1.    
This section covers switches suitable for panel mounting for use in power distribution systems up to 600 V, 50 Hz. Switches for motor isolation are included.

2.    
The switches shall be of the triple pole, hand operated type complying with SANS 60947.

3.    
The switches shall have a high speed closing and opening feature.

4.    
The switches shall be suitably rated for the continuous carrying, making and breaking of the rated current specified as well as the through-fault current capacity as specified.

5.    
To distinguish the switches from circuit breakers the operating handles shall have a distinctive colour and/or the switch shall be clearly and indelibly labelled "ISOLATOR".

SECTION C29

C.29  ROTARY CAM SWITCHES

1.    
This section covers rotary cam switches used for control functions in switchboards, motor control centres, etc., up to 600 V.

2.    
The switches shall be rotary cam switches and shall comply with BS 4794, IEC 337 and VOE 0113. where applicable.

3.    
The switches shall be of the cam actuated type with two breaks per pole. The required number of poles and number of control functions shall be provided by the assembly of switching units on a common spindle.

4.    
The spindle shall be operated by a control handle suitable for the method of installation of the switch. The control handle shall be located by a key way on the spindle.

5.    
The switches shall be provided with a suitable face plate of non-conductive material, indicating the angle of throw and the switch positions. The latching mechanism shall ensure positive positioning in accurate relation to the positions indicated on the face plate.

6.    
The switches shall be suitable for use with the supply voltage level. The contacts shall be silver plated or gold laminated and shall be suitably rated for the switching functions intended.

7.    
For normal applications the making capacity of the switch shall be at least three times the normal current rating. For AC4 duties (inching, reversing, plugging) the rated current of the switch shall be at least equal to the stalled rotor current of the motor.

8.    
Special contacts, e.g. late-making, early-breaking, etc. shall be inherent in the design and shall not be improvised by loading or bending contacts, etc.

9.    
Time-delay units (if required) shall be of the electronic type with an adjustable time delay on energisation from 50 to 600 s. The units shall be suitable for clip-on rail mounting and supply voltage as specified.

SECTION C30

C.30  TIME SWITCHES AND PHOTOCELLS

1.    
Time switches shall be of single-pole type, suitable for 220/250 V systems, with contacts rated for the duty to be performed with a minimum rating of 15A. Contacts shall be of high quality material, e.g. silver-plated or solid silver.

2.    
The clock shall be driven by a self-starting, hysteresis synchronous motor, keeping accurate mains time. All clocks shall be controlled by an electrically wound escapement providing the main spring with a minimum of 15 hours reserve in case of a power failure. The main spring shall be kept fully wound without the use of slipping clutch devices that may wear and fall out of adjustment.

3.    
The main spring shall have a minimum of 15 hours reserve under full load and if fully discharged, shall be completely rewound within 15 minutes of the restoration of power.

4.    
An external manual bypass switch shall be provided to permit the circuit to be switched "ON" or "OFF" manually without affecting the operation of the time switch.

5.    
The time switch shall have a 24 hour dial, with day and night indication, that can be set to switch in 30 minute steps. The dial shall be fitted with 48 tappets corresponding to 48 change-over operations in a 24 hour period.

6.     
The time switch shall be fitted with a day omission dial comprising a total of 14 tappets which can be set to switch in 12 hour steps.

7.     
The time switch shall be housed in a dust-tight moulded plastic or metal case, consisting of a plastic clip-on front cover and a moulded plastic or metal base. Time switches to be used for surface mounting on walls shall be provided with a suitably positioned 20mm conduit knock-out.

PHOTOCELLS

1.    
GENERAL

1.1    
The switches shall be used for the control of street lights and shall be provided with switch contacts able to carry at least 5 A. The current during no-load conditions may not exceed 50 mA.

1.2 The units shall be suitable for 240 V + 6%. 50Hz. single-phase alternating current. 

2.
CONSTRUCTION

2.1    
The units shall be weather and vibration resistant as they are to be mounted on top of streetlight luminaires. The design shall be of such a nature that the units will be able to withstand both hail damage and damage by stone-throwers. If the units do not meet with these requirements, separate wire screens shall be provided for this purpose.

2.2    
The units shall be provided with a standard NEMA plug and socket. The socket shall have a bracket for mounting on a pole.

2.3    
All components shall be treated to be corrosion resistant.

3.    
OPERATING CONDITIONS

3.1    
The units shall be suitable for operating under dusty conditions between temperatures of -5 EC and 55 EC.

4.    
TECHNICAL REQUIREMENTS

4.1
units shall switch on when the light intensity drops to 15 lux + 20% and shall switch off when the light intensity again reaches 40 lux + 20%.

4.2
When the unit is in the "on" position there must be a delay of one minute if it were to switch off in the case of a sudden increase in the light intensity.

SECTION C31

C.31  CONTACTORS

1.
Contactors shall be of the open or totally enclosed, triple- or double-pole, electromechanically operated, air-break type suitable for 380/433 V or 220/250 V supplies and shall comply with SANS 1092.

2.    
Contactors shall have the following characteristics:

(a)
Enclosed coil easily replaceable.

(b)
A permanent air gap in the magnetic circuit to prevent sticky operation.

(c)
Provision for quick and simple inspection of contacts.

(d)
Clearly marked main and auxiliary terminals.

3.    
All parts shall be accessible from the front.

4.    
Contactors which are not located in switchboards shall be housed in enclosures which comply with IP 54 of IEC 144.

5.    
The current rating of the contactor shall be as specified for the circuit with a switching duty in accordance with the SANS 1092 or IEC 158-1, utilisation category ACI for lighting and power circuits and utilisation category AC3 for motor starting.

6.    
In addition to the required current carrying capacity and switching duty of a contactor, the contactor chosen for a particular application shall be rated for the maximum through fault current allowed by the back-up protection devices at the point where the contactor is installed. Careful co-ordination of short circuit devices shall take place.

7.    
All laminations of the magnetic system of the contactor shall be tightly clamped. Noisy contactors will not be accepted.

8.    
Non-current-carrying metallic parts shall be solidly interconnected and a common screwed earth terminal shall be provided. The contactor shall be earthed to the switchboard earth bar.

9.    
Latched contactors shall be provided with a trip coil and a closing coil. The contactor shall remain closed after de-energising the closing coil and shall only trip on energising the trip coil.

10.   
Contactor operating coils shall have a voltage rating as required by the control circuitry and shall have limits of operation and temperature rise as specified in Clause 7.5 and Table IV of IEC 158-1. Latched contactors shall be capable of being tripped at 50% of the rated coil voltage.

11.   
Contactors for normal/standby changeover circuits shall be electrically and mechanically interlocked. Contactors in star-delta starters shall be electrically interlocked.

12.
Contactors with provision to add auxiliary contacts and convert auxiliary contacts on site are preferred. Contactors with permanently fixed auxiliary contacts shall have at least 1 x N/0 and 1 x N/C spare auxiliary contacts in addition to the contacts specified or control purposes and in addition to contacts required for self-holding operations or economy resistances. Where the number of auxiliary contacts required is greater than the number of contacts that can be accommodated on the contactor, an auxiliary relay or additional contactor shall be provided to supply the additional contacts.

13.   
It shall be possible to replace main contacts without disconnecting wiring.

14.   
Auxiliary contacts shall be capable of making, carrying continuously and breaking 6A at 230V AC, unity power factor for contactors used on 380-433/220-250 V systems.

15.   
Auxiliary contact functions required e.g. "lazy" contacts late-make, late-break, make-before-break, etc. shall be inherent in the contact design. Under no circumstances may these functions be improvised by bending contacts, loading contacts, etc. These functions shall be available in all contactors.

16.   
Spare auxiliary contacts shall be wired to numbered terminal strips in the switchboard and shall appear on the switchboard drawings.

17.    
All contactors on a specific project shall be from a standard range of one single manufacturer, unless specified to the contrary.

SECTION C32

C.32  PUSH-BUTTONS AND PUSH-BUTTON ASSEMBLIES

1.   
Push-buttons and push-button arrangements may be used in switchboards and control boards or in self-contained units for control functions.

2.    
Push-buttons and push-button assemblies for one specific project shall be supplied from a single reputable supplier's product range.

3.    
The various types of push-buttons employed shall be specifically selected for the required duty and mounting characteristics, e.g. flush mounted, enclosed, self-contained, illuminated, etc.

4.    
All push-buttons on a specific switchboard shall be of the same physical dimension (round or square) and shall be fully interchangeable as far as possible. Push-buttons must preferably be interchangeable with indicator lamps, key switches, etc.

5.   
Push-buttons shall be designed for long life, low contact bounce and constant contact resistance. Mechanisms may be of the mechanical type with spring control and a clutch or catch frame or of the solid state type operating on the principle of a non contacting, inductive proximity switch.

6.    
All push-buttons shall be provided with replaceable lenses with a variety of symbols. Legend plates shall be interchangeable.

7.    
Push-button terminals shall be suitable for the application with regard to spacing. conductor capacity, etc. Terminals shall be suitable for conductor sizes to be used. Push-button assemblies mounted on doors of control boards shall be enclosed to prevent inadvertent contact with the terminals and when the doors are open.

8.    
Push-buttons shall be suitable for the environmental conditions to be encountered. e.g. moisture, excessive temperatures, mechanical shock, vibration, etc.

9.    
Contact duty shall be chosen to suit the application. Wiping contacts shall be used for low voltages and currents and snap action contacts for high voltages and currents. Contacts shall be constructed of high quality material such as silver-tipped or gold laminated contacts.

10.   
Illuminated push-buttons may employ neon, incandescent or LED lamps. Lamp voltages shall suit system control voltages. Lamps shall be derated when used for continuous duty. e.g,. using 20 V supply on 28 V rated lamps. External resistors shall be used with LED lamps to avoid excessive current.

11.   
Push-buttons may be grouped together in purpose-made stations, suitable for the environment in which they are to be installed.

12.   
Keylock push-buttons shall be supplied with duplicate keys. The removal action of the key shall suit the application.

13.   
Push-buttons shall comply with the applicable requirements of BS 4794.

14.   
The following are the preferred colours for push-buttons:

(a) 
RED    

: 
Stop or emergency stop. 

(b)
GREEN 

: 
Start (preparation)

(c)
GREEN 

: 
Start (implementation) (or black)

(d)
YELLOW
:
Interrupt a function (action)

(e)
WHITE    
:
Any function not covered by the (or pale blue) above colours

SECTION C33

C.33  INDOOR SURGE ARRESTORS

1.    
Surge arrestors shall comply with the requirements of SANS 61643 or VDE 0675.

2.    
Surge arrestors shall be suitable for installation at altitudes of up to 1800m above sea level.

3.    
The unit shall be contained within a thermoplastic or cast resin housing and all internal components shall be fully sealed in.

4.    
The unit shall be supplied complete with a galvanised steel mounting bracket for convenient mounting onto the metalwork or tray of a switchboard.

5.    
Alternatively, the unit shall be of the type which can be mounted into the clip-tray of a switchboard.

6.    
Surge arrestors shall be provided in all cases where a switchboard is supplied directly from an overhead line.

7.    
In other cases, surge arrestors, if required, will be specified in the Detail Technical Specification.

SECTION C34

C.34  INDOOR METAL CLAD SWITCHGEAR AND ASSOCIATED EQUIPMENT 

1.    
GENERAL

1.1
This section covers the manufacturing and testing of indoor metal-clad switchgear and associated equipment for general installations in normal environmental conditions and for system voltages of 3,3 kV to 11 kV.

1.2.1 A switchboard shall comprise metal-clad, pedestal type three-phase single or duplicate busbar extensible switch panels, each panel containing a circuit breaker or switch and the associated auxiliary equipment.

2.    
STANDARDS

All materials and apparatus shall be new and of the best quality and shall comply with the relevant current specifications of the SANS, BSI or IEC and as stated in this document.

The following standards may be used as a guide but must not be regarded as a complete list.


DESCRIPTION



SANS

BSI

IEC

Air & Oil Switches


1195

5463

265-A-C

Busbar & Busbar Connections



159

Bushings





223

Cable Glands & Sealing Boxes



542, 2562

Circuit Breakers





5311

56

Current Transformers




3938

185

Voltage Transformers




3941

186

HV Fuses





2692

282-1

LV Fuses



172

88

269-1

Electrical Power Switchgear



5227

298

Galvanising



32&121

729

51

Indicating Instruments




89

296

Insulating Oil



555

148

129

Isolators and Earthing Switches



5253

43

Meters






37

255

Protective Relays




142

Colours for Specific Purposes

1091

4. SERVICE CONDITIONS

   Nominal Voltage


3.3 kV


6.6 kV

11 kV

   Rapturing Capacity


25 kA


20 kA

20 kA

   Impulse Level



45 kV


75 kV

95 kV

   Highest System Voltage

3,6 kV


7.2 kV

12 kV

   Rated Short Time Current (3 s)
26.3 kA



21.9 kA

18.3 kA

   Frequency



50 Hz




   Phases



3

   Atmospheric Temperature

-5(C minimum







+40(C maximum

   Altitude



0 m minimum







1850 maximum

   Lightning & Dust                     

severe 

   Average Power Factor 


0,8 

   Maximum  Humidity                   
95%

The system neutrals will be solidly earthed. However, all switchgear and auxiliary equipment shall be designed to withstand the stresses of an unearthed system.

4.     
SWITCHGEAR LAYOUT

4.1
The switchboard shall be designed as a continuous assembly in a straight line, capable of being extended at either end.

4.2
The switchboard will be located in a totally enclosed, naturally ventilated chamber and shall be suitable for installation directly on a finished floor.

5.     
CIRCUIT BREAKERS 

5.1 
General Construction
5.1.1
Circuit breakers may be of the low oil content, inert gas (gis) or vacuum type.

5.1.2
Circuit breakers shall be of the horizontal draw-out truck mounted type with either vertical or horizontal isolation action.

5.1.3
Each circuit breaker shall be installed in a free standing metal clad cubicle and the front of each panel shall be totally enclosed.

5.1.4
It shall be possible to remove the circuit breakers from the cubicles without moving the cubicle, without removing parts thereof or without disconnecting any wiring thereto. Secondary wiring may be unplugged.

5.1.5
Any circuit breaker shall be interchangeable with any other panel of the board of the same rating. It shall not be possible to insert a circuit breaker into a higher rated circuit.

5.1.6
Contact spouts, bushings, covers, busbar insulators, etc. shall be designed to minimise dust collection.

5.1.7
Mechanical stops shall be provided to ensure accurate location of the circuit breaker truck pnor to racking into the service position. The breaker carriage shall be locked in position on both sides of the cubicle with a robust mechanical lock that will not distort or jam under fault conditions.

5.1.8
All openings, joints, etc. in the entire switchboard shall be adequately vermin proofed.

5.1.9
All components including screws, nuts, bolts, washers, etc. used in the construction of or fixing of components shall be rendered corrosion proof.

5.2
Circuit breaking Features
5.2.1
The contacts shall ensure rapid and consistent extinction of the arc with a minimum release of arc energy under all loading and fault conditions and a low power factor.

5.2.2
The arcing contacts shall be tipped or coated with an erosion resistant material. preferably a tungsten alloy.

5.2.3
The main contacts shall be self-aligning with a high contact pressure and a self-cleaning action.

5.3
Busbar and Circuit Shutters
5.3.1
Protective shutters, which automatically cover the contacts of the fixed portion of the switchgear when the circuit breaker or voltage transformer is withdrawn to the isolation position, shall be provided.

5.3.2
The busbar and voltage transformer orifices shall be provided with automatic separate shutters.

5.3.3
Facilities shall be provided for padlocking the shutters in the closed position.

5.3.5 All shutters shall close automatically after being opened by hand and it shall not be possible for the shutters or shutter operating links to be jammed by the circuit breaker.

5.3.5
Shutters shall be painted and designated as follows:

(a)     Busbar shutters:    The word "BUSBAR" in black lettering on a red background.

(b)     Circuit shutters:    
The word "CABLE" in black lettering on a yellow background.

(c)     Earthing shutters: 
The word "EARTH" in black lettering on a green background.

Lettering shall be a minimum of 40 mm high.

5.4    
Interlocks
The switchgear shall be mechanically interlocked in accordance with BS 5227 and all interlocks shall be robust and shall not distort or jam in the event of a maloperation. The minimum safety features provided shall prevent the following actions:

(a)
A closed circuit breaker from being withdrawn from or inserted into the isolating contacts. The circuit breaker shall not trip if an attempt is made to do so.

(b) 
The closing of the circuit breaker except when it is correctly located and fully racked in the "service" or "earthing" positions or in the fully lowered position. It must, however, be possible to close the circuit breaker when it is fully withdrawn from the cubicle.

(c)
The lowering of the tank of bulk oil circuit breakers unless the circuit breaker is fully withdrawn and the racking-in of the circuit breaker unless the tank is securely bolted in position.

(d)
The circuit breaker from being closed when the secondary circuits are not fully engaged. It shall also not be possible to remove the secondary circuit plugs unless the circuit-breaker contacts are fully open.

(e)
Electrical tripping of the circuit breaker when the circuit breaker is in the earthed position. Padlocking facilities shall also be provided to lock off the mechanical trip lever on the breaker mechanism.

(f)
The integral earthing switch (where applicable) from closing unless the circuit breaker is in the correct earth position. It must not be possible to close the earth switch onto live busbars.

5.5
Earthing 

5.5.1
An earth busbar in accordance with the requirements of par. 7.3 shall be provided.

5.5.2
All joints shall be tinned or silver-plated and clamping bolts, nuts, washers and lockwashers of cadmium-plated high tensile steel shall be fitted.

5.5.3
Integral earthing facilities through the circuit breaker are preferred, but separate earthing devices or earthing switches mounted on separate trucks are acceptable.

5.5.4
Where separate earthing devices or earthing trucks are supplied, the gear shall be suitable for use on all the circuit breakers in a switchboard and shall also be suitable for earthing either the busbar or the cables. A full set of earthing devices or earthing trucks shall be supplied for each switchboard.

5.5.5.
Earthing equipment shall have a making capacity and a 3s short time current rating equal to the rest of the switchboard.

5.6
Capacities and Fault Levels
5.6.1
The complete primary circuit (OCB's, busbars, etc.) shall be capable of withstanding the rated short time current specified in par. 3 above.

5.6.2
The circuit breakers shall have continuous current ratings as specified in the Detail Technical Specification.

5.6.3
Circuit breaker tanks and top plates shall be capable of withstanding, without permanent distortion, a hydraulic pressure of 700kPa for 1 minute, unless a lower pressure is approved after reference to actual pressures measured during short circuit tests.

5.6.4
Each circuit breaker shall be clearly and indelibly marked to show the current and voltage ratings and breaking capacities.

5.7
Closing Mechanisms
5.7.1
The closing mechanism shall be either of the hand charged, spring or hand operated, spring assisted or motor wound spring charging or solenoid operated types as specified in the Detail Technical Specification.

5.7.2
The closing action of the hand operated, spring assisted mechanisms shall ensure that once closing is initiated the action becomes independent of the operator.

5.7.3
Motor wound spring charging mechanisms shall be provided with hand cranks for emergency use should the electrical closing circuitry become inoperative.

5.7.4
Slow closing facilities shall be provided on all mechanism types for maintenance purposes and these facilities shall only be accessible with the circuit breaker in the "withdrawn" position.

5.7.5
All mechanisms shall be of the trip-free type and it shall not be possible for the mechanism to maintain the circuit breaker in a "closed" position during fault conditions or when the "open" signal has been initiated.

5.7.6
The electrical closing circuitry shall be open circuited as soon as the closing sequence has been completed to prevent continued electrical loading of the closing circuitry and to deactivate the closing signal until a new sequence is initiated.

5.7.7.
Where auto-reclosing duties are specified, the mechanisms shall be capable of performing a "BREAK-MAKE-BREAK" operation.

5.7.8
All electrically operated closing devices shall be at least suitable for operation at any voltage between 80% - 120% of the nominal control voltage at the device terminal. The nominal control voltages are specified in the Detail Technical Specification.

5.7.9
Anti-pumping devices shall be provided on all mechanisms to prevent pumping while the closing circuit remains energised and the circuit breaker either fails to latch or trip during closing due to the operation of the protection system. The arrangement shall be to the approval of the Department.

5.8
Tripping Mechanisms:
5.8.1
A manual tripping mechanism shall be provided on each circuit breaker. It shall be clearly marked "MANUAL/HANDBEDIEN".

5.8.2
Two 2,5 A trip coils (for overload and short circuit protection) and one 1,0 A trip coil (for earth fault protection) shall be provided where current transformer operated direct acting series tripping is specified. The trip coils shall be suitably rated to withstand the secondary saturation current of the current transformers specified.

5.8.3
Where shunt tripping is specified DC shunt trip coils shall be provided. The rated control voltage shall be 32 V DC unless specified to the contrary in the Detail Technical Specification.

5.8.4
Shunt trip coils shall be suitable for operation at any voltage between 80% -120% of the nominal voltage at the device terminals.

5.8.5
Secondary contacts operated by the circuit breaker mechanism shall be provided and rated to interrupt the maximum trip coil current after the circuit breaker has opened. These contacts shall close the tripping circuitry before the circuit breaker closes.

5.9
Racking Mechanisms

The racking mechanisms for inserting or withdrawing the circuit breaker shall be designed and constructed to provide a positive action throughout the operations.

5.10    
Indicating Devices
5.10.1
Each circuit breaker shall be equipped with mechanical indicators to indicate the switching positions and the state of the spring mechanisms (if applicable).

5.10.2
A mechanical indicator shall also be provided to indicate whether the circuit breaker is racked in or out.

5.10.3
All mechanical indicators shall be clearly visible from the front of the panel.

5.10.4
In all cases positive indication must be provided. 

5.11
Auxiliary Contacts
5.11.1
Circuit breakers shall be provided with sufficient auxiliary contacts to suit the circuits served.

5.11.2
Auxiliary contacts shall be coupled in such a manner as to follow positively the operation of the switching device concerned.

5.11.3
At least two spare normally open and two spare normally closed contacts shall be provided and shall be completely wired to an accessible terminal block.

6.     
NON-AUTOMATIC OIL SWITCHES AND FUSED OIL SWITCHES 

6.1    
General

6.1.1
Oil switches shall be of the fault-making, load-breaking type with earthing and testing facilities.

6.1.2
Oil switches shall be manufactured and tested in accordance with BS 5463.

6.2
Construction
6.2.1
The switches shall be totally enclosed, metal-clad, of the bulk or low oil content type.

6.2.2
The switch units shall be designed for extension with circuit breaker panels described in this specification and/or similar switch units.

6.2.3
Each unit shall be installed in a free stand-ing metal dad cubicle and the front of the cubicle shall be totally enclosed.

6.2.4
The switch may be either of the horizontal draw-out with vertical or horizontal isolation,or non-withdrawable fixed tank types.

6.3
Busbar and Circuit Shutters
Busbar and circuit shutters shall be provided on all withdrawable type switches as specified for circuit breakers.

6.4     Interlocks

6.4.1
The mechanism shall be incapable of moving directly to the "EARTH" position from the"ON" position.

6.4.2
A time delay shall be built into the mechanism to prevent immediate opening of the switch after closure. This shall be achieved by means of non-reversible operating handles, mechanical sliding interlocking gates or a non-reversible movement.

6.4.3
Padlocking facilities shall be provided.

6.4.4.
Access to the testing facilities shall only be possible with the switch in the "EARTH" position. With the testing devices fitted operation to either the "ON" or "OFF" positions shall be prevented.

6.4.5
Interlocks shall be provided on withdrawable type switches to prevent:

(a)
The switch from being withdrawn from or inserted into the isolating contacts.

(b)
The closing of the switch except when it is correctly located or fully withdrawn.

(c)
The opening of the tank unless the switch is fully withdrawn and the racking-in of the switch unless the tank is securely fitted.

6.5
Operating Mechanism 

6.5.1 The switch shall have three positions, namely "ON", "OFF" and "EARTH".

6.5.2
Except for removing the earth, the switch actuating mechanism shall have a positive action and shall be spring assisted to ensure that once the operation is initiated it becomes completely independent of the operator.

6.5.3
The fused oil switch shall close fully when making onto a fault to ensure full clearance of the fault by the fuses before tripping and opening the switches.

6.5.4
A blown fuse on any of the three phases shall open all three phases of the switch and shall inhibit the closure of the switch pending fuse replacement,

6.6
Earthing 

6.6.1 Refer to par. 5.5.1.

6.6.2
Integral cable earthing facilities shall be provided for non-withdrawable switch units. For withdrawable switches earthing facilities similar to that of circuit breakers shall be provided. Refer to par. 5.5.2, 5.5.3 and 5.5.4.

6.7
Cable Test Facilities    

6.7.1
Cable test facilities are required and must be easily accessible.

6.7.2
Refer to par. 6.4.4 regarding interlocking of test facilities.

6.7.3
In the event of a separate test unit being provided, it shall be easily fitted.

6.8     
Ratings

6.8.1
The fault making capacities, impulse levels and busbar ratings shall be identical to the ratings of the circuit breakers installed in the same switchboards.

6.8.2
The continuous current rating shall not be less than 400A.

6.8.3
Each unit shall be clearly marked to show the current and voltage ratings and fault making capacity.

6.9
Indicating Devices
6.9.1
Each switch shall be equipped with positive mechanical indicators to indicate the switching position and the racked mode (where applicable).

6.9.2
All indicators shall be visible from the front of the panel.

6.9.3
Neon indicator lights shall be provided on the incoming panel of a switchboard to  indicate the status of all three phases of the incoming cable.

6.10    
Fuses

6.10.1
Fuses shall comply with BS 2692.

6.10.2
Fuse links shall be of the striker pin type, hermetically sealed and shall be suitable for use under oil.

6.10.3
The fuse link carriage shall be suitable to accept either 254mm or 359mm long fuses both with a diameter of 63,5mm. The carriage shall be adjustable for this purpose and shall not necessitate additional parts.

6.10.4 Automatic shutters shall be provided to safeguard against inadvertent contact with live parts when the fuse carriage is removed.

6.10.5
The ratings of the fuses shall be as specified.

7.      
BUSBARS


See Section C15 for details 

8. 
CABLE END BOXES

8.1
Cable end boxes to accept the cables specified for each panel shall be provided.

8.2
The boxes shall be of the metal clad type suitable for indoor use. They shall be equipped with armour clamps and brass or gunmetal conical wiping glands for lead covered steel tape or galvanised steel wire armoured, paper-insulated cables.

8.3
The cable end boxes shall comply with the Department's standard specification for "CABLE END BOXES AND COMPOUND", Section C8.

8.3 The cable boxes shall be fitted with insulating pieces to allow for the possible future installation of frame leakage busbar zone protection when specified in the Detail Technical Specification.

8.5
The lowest point of any cable gland position shall be at least 300mm above finished floor level.

8.6
Cable boxes shall be so designed that cable terminal connections can be made below compound level.

9.
SECONDARY CIRCUITRY 

9.1
Cabling

9.1.1
Gland plates, suitably drilled to accept the glands for all the external power, control, protection and DC supply cables, shall be provided.

9.1.2
The internal wiring to be connected to the cabling mentioned in par.

9.1.3
Where external DC supplies are connected to the switchboard, semiconductor diodes of a suitable power and voltage rating shall be installed in all DC circuits, in both the positive and negative conductors, to prevent reverse polarity connections.

9.2
Wiring

9.2.1
All wiring shall present a neat appearance and shall be suitably braced, placed in wiring channels or clipped and/or laced.

9.2.2
Connections to equipment mounted on doors shall be arranged to give a twisting motion and not a bending motion to the conductors.

9.2.3
All panel and equipment terminals, labels, etc. shall be completely accessible after the wiring and cabling has been completed.

9.2.4
Conductors shall be identified at both ends by means of durable closed ring interlocking cable marking ferrules. PVC or other tape is not acceptable. The numbers on the markers shall also be shown on the wiring diagrams.

9.2.5
Where conductors are terminated on equipment terminals that do not require the use of lugs, the identification ferrules shall be fixed so that they do not fall off when disconnecting a conductor.

9.2.6
Identification ferrules shall read from the terminal along the wire.

9.2.7
All wiring terminating on meters, fuse holders and other equipment with screwed terminals, shall be fitted with lugs. The lugs shall be soldered or crimped to the end of the conductor. Conductors connected to terminals complying with the Departments standard specification for "WIRING TERMINALS", Section C9 need not be soldered or ferruled.

9.2.8
Secondary wiring shall generally consist of insulated stranded copper conductors with a minimum cross-sectional area of 2,5mm2. Solid core conductors are not acceptable. Flexible cords not smaller than 1,0mm2 shall be installed between equipment mounted on doors and the rest switchboard. For voltage ratings in excess of 50 V the wiring insulation shall withstand a test voltage of 2 kV to earth for one minute. For voltages of 50 V or less the insulation shall withstand 500 V to earth for one minute.

9.2.9
All wiring between different panels within the same switchboard shall be installed in wiring channels. Grommets shall be installed in each hole in the metalwork through which conductors pass. Wiring shall also be kept away from exposed metal edges or shall be protected where they cross metal edges. All wiring shall be installed away from terminals, clamps or other current carrying parts.

9.2.10
Conductors may be jointed at equipment terminals or numbered terminal strips only.

9.2.11
To minimise the effect of electrolysis, DC circuits shall be so arranged that the isolator or N/0 operation contacts are connected to the positive pole of the battery.

9.3
Secondary Terminals
9.3.1
All external wiring and connections to auxiliary contacts, all alarm, protection, intertripping. DC supply circuits, etc. shall terminate on numbered terminal strips. All numbers shall appear on the switchboard drawings.

9.3.2 
Terminals of the type where clamping screws are in direct contact with the conductor are not acceptable.

9.3.3
Where stud type terminals are provided they shall have a minimum size of 0 B.A.

9.3.4
Approximately 10% with a minimum of 2 spare terminals shall be provided on each terminal strip.

9.3.5 
Terminal and test blocks shall be provided in each panel for the secondary wiring of the current transformers.

10.
CUBICLE CONSTRUCTION 

10.1
General
10.1.1
Ail cubicles shall be of the totally enclosed, floor mounted type and shall be vermin proof and where possible dust proof.

10.1.2
Cubicles shall be designed so that it is possible to add additional panels to existing switchboards without undue difficulty.

10.2
Segregation of Circuits
10.2.1
Each circuit in a switchboard shall be provided with an individual cubicle so arranged that accidental contact with live metal in adjacent circuit cubicles is impossible.     

10.2.2
It shall be possible to terminate the cables of any circuit without exposure to any live conductors of the same circuit while the busbars are energised.

10.3
Doors

10.3.1
Where doors are provided on circuit breaker or switch cubicles, the doors shall be fitted with handles consisting of a push-button and handle combination with spring loaded latch or a rotary handle-and-catch combination. The closing mechanism shall be designed to draw the door closed. Flush mounted ring type handles or square key operated latches are not acceptable. Locking latches shall be padlock able.

10.3.2
Doors shall be suitably braced and stiffened to carry the weight of equipment installed in doors and to prevent warping.

10.3.3
Control panel doors shall be fitted with handle closing mechanisms as described in par. 10.3.1 above. Alternatively, captive knurled bolts designed to be screwed in by hand may be used.

10.3.4
Doors shall have stops to prevent overswing of the door when opening and to prevent interference with adjacent panels.

10.3.5
Doors shall be fitted with suitable rubber or synthetic rubber seals.

10.3.6 All doors shall be bonded to the framework by a braided copper earth strap. 

10.4
Earthing
10.4.1
All metal parts other than those forming part of electrical circuits shall be connected to the cubicle earth bar.

10.4.2
All non-current carrying conductive parts, including relays, instruments, transformer and contactor cores, etc. shall be effectively connected to the earth bar either by means of their mounting arrangements on the panel or by means of a special earthing conductor fitted with lugs for attaching to the earth bar.

11.      CURRENT TRANSFORMERS 

11.1
General

11.1.1
Current transformers shall comply with the Department's standard specification for "CURRENT TRANSFORMERS", Section C26.

11.1.2
The short time current rating of current transformers shall not be less than that of the associated circuit breaker.

11.1.3
Current transformers shall be easily replaceable.

11.1.4
The secondary windings of the current transformers shall be brought out to terminal and test blocks. Windings shall be earthed at one point only. (Refer also to par. 9.3.5).

11.1.5 Current transformers shall be installed and labelled so that the ratio is clearly visible.

12.    
VOLTAGE TRANSFORMERS 

12.1
General
12.1.1 Voltage transformers shall comply with BS 3941 and IEC 186A and IEC 358 where applicable.

12.1.2
The transformers shall be double wound. The neutral (star point) connection shall be brought out via a neutral link. The secondary voltage shall be 110V unless specified to the contrary.

12.1.3
Voltage transformers shall be metal-clad, of the oil-immersed or epoxy resin encapsulated type. Oil filled types may not be used with air or vacuum circuit-breakers.

12.1.4
The transformer shall be withdrawable and shall be so arranged that the primary fuses are not accessible unless the transformer is in the fully isolated or withdrawn position. The voltage transformer shall be padlock able in both the withdrawn and inserted positions.

12.1.5
Automatic shutters shall be provided to cover the isolating contact when the transformer is withdrawn. Refer also to par. 5.3. The shutters shall be padlock able.

12.2
Voltage Transformer Protection
12.2.1
The primary side of all voltage transformers shall be connected to the circuit through high voltage HRC fuses.

12.2.2
Secondary HRC fuses shall be provided on the voltage transformer, preferably under a removable cover secured by captive knurled nuts. The fuses shall be located as close as possible to the transformer output terminals.

12.3
Voltage Transformer Ratings and Tests
12.3.1
The voltage transformers shall have an output suitable for the connected load but at least 200VA per phase at class B accuracy.

12.3.2
The voltage ratios shall be suitable for the primary busbar and the required output voltages.

12.3.3
Voltage transformers shall be tested in accordance with BS 3941 and shall withstand an impulse level of 95 kV.

13.
PROTECTION RELAYS

13.1
Protection relays shall be contained in dustproof cases which shall not allow accumulated dust to fall into the relay when opened.

13.2
All cases shall be of the flush mounting withdrawable type.

13.3
Relay contacts shall be capable of repeatedly making and, where the circuit renders it necessary, repeatedly breaking the maximum current possible in the circuits they control.

13.4
Where more than one set of contacts are provided, all contacts shall operate simultaneously.

13.5
Tripping contacts shall not dose due to vibration engendered by the normal or the fault condition operation of the associated or adjacent circuit breakers.

13.6 Hand resetting shall be accomplished without opening the case and these relays shall be accessible to a person standing on the floor.

13.7
All relays shall be provided with test blocks to permit tests to be carried out without disconnecting any wiring. These test blocks may be either included in the relay cases or separately mounted.

13.8
The ratio of the associated current transformer shall be clearly marked on the relay face plate.

13.9
All relays shall be adjusted during manufacture to conform to the limits stipulated in BS 142.

14.
INSTRUMENTS

14.1
Instruments, i.e. ammeters, voltmeters, combined maximum demand and indicating ammeters, kilowatt-hour meters, frequency meters and running-hour meters shall generally comply with the Department's standard specification for "DIRECT ACTING INDICATING INSTRUMENTS", Section C23.

14.2
Voltmeter and ammeter scales shall have a full scale reading at least 5% higher - than the system voltage or associated current transformer rating with the latter values clearly marked.

14.3
The instruments shall be suitably rated for the supply voltage, current and frequency.

14.4 
Each voltmeter shall be protected with easily accessible HRC fuses.

14.5
Each circuit breaker shall be equipped with a trip counter with cyclometer dial. 

15.
AUXILIARY EQUIPMENT 

15.1  
Control Switches
15.1.1
Circuit breaker closing and tripping control switches shall close the associated circuit breaker when rotated clockwise.

15.1.2
Control switches may be fitted with one pair of lazy contacts, i.e. contacts which make when the control switch is turned to the closed position, remain closed when the handle returns to the neutral position and only open when the control switch is moved to the trip position.

15.1.3
The switches shall be provided with a suitable face plate indicating the angle of throw and the switching positions.

15.1.4
The switches shall be suitable for the supply voltage and the contacts shall be silver-plated or gold laminated and shall be suitably rated for the switching functions intended.

15.1.4 Control switches shall be lockable in the "NEUTRAL" or "OFF" position. 

15.2
Fuses

15.2.1
All fuses for the protection of auxiliary circuits shall be of the high rupturing capacity cartridge type and shall be mounted on insulated draw-out carriers which shall hold the fuses positively after withdrawal.

15.2.2
The top terminal shall be the live terminal in all cases.

15.2.3
HRC fuses shall be provided in the positive leads of all DC circuits.

15.2.4
Fuses shall be so positioned that they are readily accessible to a person standing on the floor in front of the panel.

15.2.5 Labels shall be fitted adjacent to fuses stating their use, rating and duty. 

15.3
Indicator Lamps

15.3.1
Indicator lamps shall comply with the Department's standard specification for "INDICATOR LIGHTS". Section C27

15.3.2
The following indications shall be provided:


FUNCTION                        

COLOUR 


Circuit breaker closed 
               
Red 


Circuit breaker open         

Green


Incoming supply available              
White 


(on incoming panel only)


Auto-trip                             

Amber 


Trip circuit healthy                   
 
White

15.3.3
A lamp test push-button for all the indicating lights shall be provided on each switchboard.

15.3.4
The "trip circuit healthy" indication shall normally be off and a push-button shall be provided to indicate the status. The purpose of the indication is to ensure that the tripping voltage supply is available on the panel before the circuit breaker is closed. An indicator light with push-button is required on each panel and one indication per switchboard is not sufficient. The circuitry shall be arranged to provide an indication with the circuit breaker in both the "OPEN" and "CLOSED" positions.

15.3.5
The condition indicated shall be designated below each light.

15.4
Push-buttons and Push-button Assemblies Push-buttons and push-button assemblies shall comply with the Department's standard specification for these items, Section C32.

16.
DC AUXILIARY SUPPLIES

If specified, a battery derived DC supply shall be provided with the switchboard. The nominal voltage shall be 32 V DC unless specified to the contrary.

16.1
Batteries
16.1.1
The batteries shall be of the nickel-cadmium type and the cells shall be in high impact polystyrene containers with a large reserve of electrolyte.

16.1.2
The number of cells and capacity shall be determined from the voltage requirements of the circuit breaker closing and tripping circuitry and the discharge duties required by the switchboard.

16.1.3
The battery capacity shall be sufficient to perform either of the following functions:.

(a)
Five successive tripping and reclosing operations of all the circuit breakers on the switchboard.

or

(b)
A single tripping and reclosing operation of all the circuit breakers on the switchboard plus supplying all the standing loads on the battery for at least 10 hours.


Note:The alternative requiring the larger battery shall be used. 

16.2
Battery Charging Unit
16.2.1
A constant voltage type charger with current limiting facilities shall be provided. The output voltage shall be kept within 1% of the float charge voltage designed for maximum charge conservation and a maximum battery life for variations of + 10% of the input voltage.

16.2.2
The ripple content in the output of the charger shall be less than 2%.

16.2.3
The charger capacity shall be adequate to supply any standing load on the battery plus a charging current which will recharge a fully discharged battery within 8 hours.

16.2.4
A switch operated boost charge control shall be provided.

16.2.5
An auxiliary winding shall be added to the charger transformer providing a secondary

16.2.6
AC output suitable for ail the indicating lights on the switchboard. The lights shall be supplied from this winding and not from the batteries.

16.2.7
The charger shall be suitable for operation on a nominal 230 V, 50 Hz mains supply or from a supply obtained from a voltage transformer.

16.2.8
The charger shall be complete with all the required controls including the following standard equipment:

(a)
Power supply isolator.

(b)
Ammeter indicating rectifier output.

(c)
Battery voltmeter.

16.2.9
The following HRC fuses shall be provided:

(a)
Input fuses.

(b)
Rectifier output fuses.

(c)
Voltmeter fuses.

(d)
Fuses in charger transformer auxiliary output.

(e)
A pair of fuses for each DC circuit plus fuses for 3 spare circuits.


If more than one battery output circuit is specified, each circuit shall be fitted with a pair of fuses.

16.3
Cubicle
16.3.1
The batteries and charger shall be housed separately from the switchboard in a self-contained cubicle with the same finish and colour as the switchboard.

16.3.2
The cubicle shall be dust proof and vermin proof.

16.3.3
An undrilled removable cable gland plate shall be provided for bottom cable entry. 

17.
FINISH

17.1
All welds shall be ground smooth and joints wiped with plumber's metal in order to provide a smooth finish.

17.2
All the metalwork shall be painted in accordance with the Department's "STANDARD PAINTING SPECIFICATION", Section C39.

17.3 The final colour shall be "ADMIRALTY GREY", colour G12 to SANS 1091. 

18.
LABELS

18.1
Care shall be taken to ensure that all equipment is fully labelled and that accurate descriptions appear in both official languages.

18.2
Panel designation labels shall appear on the front and back of each panel and on the circuit breaker truck.

18.3
Engraved sandwiched interchangeable plastic or ivory strips shall be used throughout. The strips shall bear white lettering on a black background.

18.4
Labels shall be secured by means of brass bolts, nuts and washers. Where this is not practicable cadmium-plated self-tapping screws may be used. The glueing of labels will not be acceptable. Sufficient fixing screws shall be provided to prevent labels from warping.

19.    
TESTS

19.1
Manufacturer's Tests

19.1.1
All component parts of the equipment shall be subject to type tests and routine tests in accordance with the relevant SANS, BSI or IEC standard specifications.

19.1.2
Oil circuit-breakers shall be subjected to the following tests in accordance with BS5311- Part 4, adjusted for atmospheric correction:


Type Tests:
(a)
Mechanical Endurance.





(b)    
Temperature Rise.



(c)
Dielectric Strength and 



(d)    
Impulse Voltage.





(e) 
Making and Breaking Capacity





(f) 
and Short Time Current.


Routine Tests:  
(a)    
Power Frequency Voltage.





(b)    
Resistance of the MainCircuit.





(c)    
Mechanical Operation.

19.2    
On Site Tests
19.2.1
The equipment shall be tested on site after erection and prior to commissioning.

19.2.2
The following minimum tests shall be performed:

(a)
Pressure tests on the primary and secondary circuits in accordance with BS 5227 or IEC 298.

(b)  
Insulating oil tests in accordance with SANS 555.

(c)   
Insulation resistance tests.'

(d)  
Primary injection tests.

(e)  
Earth continuity and earth resistance tests.

(f)   
Operating tests.

(g) 
Any other tests which may be required to ascertain the correct functioning of the equipment.

19.3
Test Certificates
19.3.1
Copies of type test certificates shall be submitted together with the tender.

19.3.2
Copies of test certificates of all other tests i.e. routine tests and on site tests shall be forwarded to the Department on completion of the tests.

19.4
Test Performance and Inspection
19.4.1
The Department shall be notified in writing at least two weeks in advance of any tests to be conducted to allow its representative to be present at such tests.

19.4.2
The Department shall 1 al so be notified timeously of the completion of the equipment in order that an inspection may be carried out prior to delivery.

20.
OIL AND COMPOUND

20.1
The first filling of insulating oil for all the circuit breakers, oil switches, voltage transformers, etc. shall be provided by the switchgear supplier.

20.2
An adequate quantity of bituminous or cold filling compound shall be provided by the switchgear supplier for all the cable end boxes.

20.3
All other oils or compounds which may be required shall be provided by the switchgear supplier.

21.
TOOLS AND AUXILIARY EQUIPMENT

The following equipment shall be provided with each switchboard and the cost shall be included in the tender price:

(a)
One raising and lowering handle for every three circuit breakers. 

(b)  
One complete set of special maintenance tools for all sizes of circuit breakers.

(c)  
A full set of earthing devices or earthing trucks.

(d)  
One wall mounted steel box for the storage of the above loose equipment. The door shall be padlockable.

(e)  
At least six spare HRC fuses of each rating for secondary circuits and three voltage transformer, high voltage HRC fuses.

(f)   
At least three spare high voltage HRC fuses of each rating suitable for the fused oil switches.

(g) 
One cable test unit for each size circuit breaker or oil switch housed in a wall mountable metal box.

22.
TECHNICAL INFORMATION

22.1
Tenderers shall submit descriptive literature of the equipment with their tenders.

22.2 Two copies of erection, operating and maintenance instruction manuals coveringeach type of equipment shall be provided with each switchboard.

23.
DRAWINGS AND DIAGRAMS

23.1
Drawings for Approval
23.1.1
A set of three prints of the following drawings shall be submitted to the Department for approval.

(a) 
General Arrangement Drawings.

(b)  
Detailed Dimensional Drawings.

(c) 
Schematic Diagrams.

(d) 
Wiring Diagrams.

(e) 
Foundation Drawings.

23.1.2
The approval of drawings shall not relieve the Contractor of his responsibility to the Department to supply the switchboards according to the requirements of this Specification.

23.2
Final Drawings
23.2.1
On completion, a complete set of final transparent drawings shall be delivered to the Department. These drawings shall include the following:

(a) 
An accurate "as built" wiring diagram of the complete installation showing circuit numbers, terminal strip numbers, conductor colours and numbers, etc.

(b) 
A schematic diagram clearly showing the functions of all equipment.

(c) 
An equipment schedule showing the make, model and characteristics of all components used including a recommended spares list.

(d)  
Fully dimensioned "as built" physical layout of the panel.

24.    
COMPLETION


The contract shall be regarded as incomplete until all tests have been conducted successfully and all drawings and manuals have been handed to the Department.

SECTION C35

C.35  11 kV NON-AUTOMATIC OIL SWITCHES, FUSED OIL SWITCHES AND RING MAIN UNITS

1.    
GENERAL

This section covers the manufacturing and testing of indoor and outdoor non-automatic oil switches, fused oil switches and ring main units.

1.1     
Standards
All materials and apparatus shall be new and of the best quality and shall comply with the relevant current specifications of the SANS, BSI or IEC and the Department's Quality and Installation Specifications.

The following standards may be used as a guide but must not be regarded as a complete list.

DESCRIPTION   



SANS 

BSI

IEC

Air & Oil Switches                           
 
-

5463

265-A-C

Busbar & Busbar Connections  

           1195

159

Bushings                                  


-

223

137

Cable Glands & Sealing boxes                 
-          

542, 2562

HV Fuses                                           



2692         
282-1

LV Fuses                                . 


172       
88           
269-1

Electrical Power Switchgear                   

-          

5227

-

Galvanising                                 


32&121     
729

-

Insulating Oil                                 

555        
148            
296

Isolators and Earthing Switches                
-          

5253          
129

Oil Switches                                


-       

5463

-

Protective Relays                             

-          

142            
255

Colours for specific purposes                   
1091

2.1     
Service Conditions

Frequency                 

50 Hz 


Phases                    

3 


Nominal voltage             

11 kV 


Rupturing Capacity          
250 MVA


Impulse Level             

95 kV 


Highest System Voltage

12 kV 


Atmospheric Temperature    
-5(C to 40(C 


Altitude   


0mm minimum 
1850m maximum


Lightning & Dust

severe 


Average Power Factor      
0,8 


Maximum Humidity          
95%

The system neutrals will be solidly earthed. All switchgear and auxiliary equipment shall be designed to withstand the stresses of an unearthed system.

2.
CONSTRUCTION AND FINISH

2.1
The switches shall be totally enclosed, metal clad and of the bulk oil content type. Air break switches will not be acceptable. Switches shall be suitable for both indoor or outdoor use as specified.

2.2
The switches shall be self-supporting and free standing. At least four M20 high tensile steel holding-down bolts shall be provided with each switch. The holding-down bolts shall be suitable to be cast into the concrete base.

2.3
The switch shall be treated and painted in accordance with the requirements of clause 3.23 of SANS 780 as amended.

2.4
In the case of switches supplied for installation within 50km of the coast, in polluted industrial atmospheres or as specified, the total dry film thickness of the paint shall be increased to at least 0,125mm.

2.5
The colour shall be "DARK ADMIRALTY GREY" to BS 381 C (Shade 632) or colour G12 of SANS 1091. A tin of matching touch up paint (not smaller than 500ml) shall be provided with each consignment.

3.
MECHANISM 

3.1
The switch shall have three positions, namely "ON", "OFF" and EARTH".

3.2
Except for removing the earth, the switch actuating mechanism shall have a positive action and shall be spring assisted to ensure that once the operation is initiated it becomes completely independent of the operator.

3.3
The fused oil switch shall dose fully when making onto a fault to ensure full clearance of the fault by the fuses before tripping and opening the switch.

3.4
A blown fuse on any one of the three phases shall open all three phases of the switch and shall inhibit the closure of the switch pending fuse replacement.

4.
INTERLOCKS

4.1
The mechanism shall be incapable of moving directly to the "EARTH" position from the "ON" position.

4.2
A time delay shall be built into the mechanism to prevent immediate opening of the switch after closure. This shall be achieved by means of non-reversible operating handles, mechanical sliding interlocking gates or a non-reversible movement.

4.3
Padlocking facilities shall be provided to prevent either operation.

4.4
Access to the testing facilities shall only be possible after the switch is in the "EARTH" position. With the testing devices fitted, operation to either the "ON" or "OFF" positions must be prevented.

4.3 Access to the fuse carriage shall only be possible with the switch in the "OFF" position.

5.     
CABLE TEST FACILITIES

5.1  
Cable test facilities are required and must be easily accessible.

5.2
All units required for installation in miniature substations must be equipped with integral testing facilities. Testing by means of a separate test harness is not acceptable.

5.3  
Refer to par. 4.4 regarding interlocking of tile facilities.

5.4     
Where a separate test unit is supplied for use in a substation (not mini substation) it shall be easily fitted and shall be supplied and stored in a suitable padlockable receptacle mounted in a convenient position on the switch.

6.      
RATINGS 

6.1  
Continuous rated currents (minimum):


Busbars                     

400A 


Oil switch contacts           
400A 


Fused oil switch contacts      
90A

7.     
FUSES

7.1
Fuse-links shall be of the striker pin type, shall be hermetically sealed and shall be suitable for use under oil.

7.2
The fuse-link carriage shall be suitable to accept either 254mm or 359mm long fuses both with a diameter of 63,5mm. The carriage shall be adjustable for this purpose and shall not necessitate additional parts.

7.3
Automatic shutters shalI be provided to safeguard against inadvertent contact with live parts when the fuse carriage is removed.

7.4
Three spare fuses in addition to the three fuses supplied with the fused oil switch shall be supplied with each unit. The rating of the fuses will be specified in the Detail Technical Specification.

8.     
CABLE END BOXES

8.1
The switches must be supplied with cable end boxes suitable to accept armoured, paper-insulated cables as specified.

8.2
The cable end boxes shall be of the rnetal clad type suitable for indoor or outdoor use.

8.3
The boxes shall be equipped with armour clamps and brass or gunmetal conical wiping glands for lead covered steel tape or galvanised steel wire armoured cables.

8.4
The cable boxes shall comply with the Department's standard specification for "CABLE END BOXES AND COMPOUND", Section C8.

9.     
OIL FOR SWITCHES

9.1
Oil Filling
Sufficient oil shall be supplied with the switchgear to fill the fuse and switch chambers.

9.2
Busbar Chamber
If the busbar chamber is designed to be filled with compound, sufficient compound shall be supplied with the switchgear for this purpose if the chamber is not factory filled.

10.    
UNIT COMBINATIONS

10.1
A single Oil Switch or Fused Oil Switch
A single oil switch shall be supplied with a busbar end cap and insulating compound on one end. A cable end box shall be fitted to the opposite busbar end.

10.2
Extensible Oil Switches and Fused Oil Switches
Extensible oil switches and fused oil switches shall be supplied complete with two busbar end caps, busbar coupling links, busbar band joints and filling compound for the end caps and joints.

10.3
Extensible Ring Main Unit with Fused Oil Switch Tee-off
An extensible ring main unit with a fused tee-off shall comprise two extensible oil switches and one extensible fused oil switch complete with equipment and material. (Refer to par. 10.2). The fused oil switch tee-off shall be located between the two oil switches.

10.4
Non-extensible Ring Main Unit with Fused Tee-off
A non-extensible ring main unit shall comprise two oil switches and one fused oil switch tee-off combined in a compact single unit with no external busbar access.

The three switches shall preferably be housed in a common oil tank. The fused oil switch tee-off shall be located between the two oil switches.

11.    
LABELS

11.1
Labels shall consist of engraved plastic or ivory sandwiched strips. The labels shall bear white lettering on black background. Painted or printed labels are not acceptable.

11.2 
Each switch shall have a label designating the circuit. All label designations shall be obtained from the Department and shall be confirmed in writing with the Department before manufacture.

11.2 Labels shall be secured by means of brass bolts, nuts and washers. Where this is not practicable cadmium-plated self-tapping screws may be used. The gluing of labels is not acceptable. Sufficient fixing screws shall be provided to prevent labels from warping.

12.    
INSPECTION AND TESTS

The Department shall be notified at least two weeks in advance of the completion of the switches and of the date of testing in order that an inspection may be carried out before delivery and that tests may be witnessed.

13.    
TECHNICAL INFORMATION

13.1   
One copy of each of the following information shall be submitted to the Department together with the tender:

(a) 
Type test certificates.

(b) 
Complete technical details and brochures.

13.2
Immediately after the award of the contract, a detail drawing of the concrete bases showing concrete mixes, dimensions, cable entry openings, steel reinforcing details and holding-down bolt fixing shall be submitted to the Department. Three prints of each of the different drawings shall be provided.

13.3
The following information shall be supplied together with the equipment:

(a)
One operating and maintenance manual.

(b)  
Installation and commissioning instructions.

(c)  
Two copies of the unit test certificates.

(d)
A test certificates stating the average breakdown voltage of the oil at the time of filling.

13.3 One operating handle of each type of switch shall be supplied. 

14.     
COMPLETION  

The supply contract shall be regarded as incomplete until the technical information, operating handles, filling compound, fuses, test units (if required) and all other items as specified have been supplied to the Department.

SECTION C36

C.36  DISTRIBUTION TRANSFORMERS

1.
GENERAL

1.1
This specification covers the manufacture of distribution transformers for general reticulation and distribution systems in normal environmental conditions for 50 Hz, three-phase, 11 kV (nominal) primary and three-phase four-wire 400 V (nominal) secondary systems.

1.2     
The transformers shall be of the low loss type and shall comply with SANS 780.

1.3     
The number of transformers required shall be as specified.

2.     
POWER RATINGS


The rated power of the transformer shall be as specified and shall be one of the standard values given below in accordance with SANS 780:

2.1     
Single-phase Transformers (kVA): 16, 25.

2.2
Three-phase Transformers (kVA): 16, 25, 50, 100, 200, 315, 500, 800,1250, 2000. 

3.      
BREATHING

3.1
Single-phase transformers shall be of the sealed type, with the tank covers welded to the tank.

3.2
Three-phase transformers shall be of the sealed type up to power ratings of 500kVA. Transformers rated at 800kVA and above may be of the free-breathing or sealed type. Sealed transformers shall have welded tank covers. Bolted tank covers will not be accepted on sealed transformers.

3.3
Sealed transformers above 500kVA rating shall be fitted with a pressure relief device, secured to the welded tank cover.

4.     
CONSTRUCTIONAL DETAILS AND FITTINGS

The transformer shall be fitted with the recommended standard fittings for transformers as specified in Table 1 of SANS 780 and as specified below:

4.1
An off-load tapping switch shall be provided on all transformers including miniature substation transformers.

4.2
A maximum indicating thermometer shall be provided on all transformers with a power rating of 1 000kVA and above to sense the oil temperature directly above a winding. One pair of alarm contacts shall be calibrated to close at 85°C one pair of trip contacts shall be calibrated to close at 95°C. These contacts shall not be easily adjustable without removal of, a cover.

4.3 Gas-and-oil actuated relays shall be provided on all transformers of power ratings of 1000kVA and above. One pair of alarm and one pair of tripping contacts shall be provided.

4.4
Single-phase transformers shall be fitted with pole clamps.

4.5
Longitudinal skid under bases shall be provided on all transformers of power ratings of 800KVA and above. Axles and wheels are not required.

5.
BUSHINGS AND CABLE BOXES

5.1
Open bushings and outdoor terminals shall be provided on both the primary and secondary sides of the transformers unless specified to the contrary. The bushings on the low voltage side shall all be of the same size.

5.2
If specified, cable boxes shall be provided. Cable boxes on the primary side of the transformer shall comply with the following requirements:

5.2.1
Cable boxes shall be of the metal-clad type suitable for indoor and outdoor use and suitable to accept armoured, paper-insulated cables as specified.

5.2.2
The boxes shall be equipped with armour clamps and brass or gunmetal conical wiping glands for lead covered, tape or wire armoured cables.

5.2.3 The boxes shall comply with BS 2562. 

5.2.4 The boxes shall be suitable for filling with bituminous or cold filling compound.

5.2.5
The boxes shall comply with the Department's standard specification for "CABLE END BOXES AND COMPOUND", Section C8.

5.3
Cable boxes or the secondary side shall comply with the following requirements:

5.3.1
The cable boxes shall be of the metal-clad type suitable for indoor and outdoor use and suitable to accept PVC-insulated and armoured cables as specified.

5.3.2
The boxes shall be air insulated and shall be equipped with the required number, sizes and types of glands and waterproofing shrouds. Glands shall be equal or similar to "PRATLEY" adjustable glands.

5.3.3
Where single core cables are used the base plate of the cable box shall be manufactured of non-ferrous material.

6.
CABLE BOX FILLING COMPOUND

Where cable boxes are specified an adequate quantity of filling compound shall be provided. The filling compound shall comply with the Department's standard specification for "CABLE END BOXES AND COMPOUND", Section C8.

7.
TERMINALS FOR THREE-PHASE TRANSFORMERS

7.1
Three terminals shall be provided on the primary side. Each terminal shall be fitted with the correct size and number of lugs, bolts, nuts, washers, etc. to accept the cables as specified. Bolted connections only are acceptable.

7.2
Four terminals shall be provided on the secondary side i.e. three phases and an insulated neutral. Each terminal shall he fitted with the correct size and number of lugs, bolts, nuts, washers, etc. to accept the cables as specified. Where parallel cables are specified bushing stud clamps or similar connectors of adequate size to accommodate the bolted cable lugs without overlapping of the lugs shall be provided.

7.3
Where busbars are specified on the secondary side, provision shall be made for the busbar enclosure to be made off on the transformer. Busbars rated at the transformer's full load current shall be accommodated. Adequate space shall also be allowed for busbar protection current transformers and allowance shall be made for the neutral to be brought out of the enclosure for external earthing.

8.
CURRENT TRANSFORMERS

Current transformers are not required.

9.      
CORROSION PROTECTION

Corrosion protection shall comply strictly with SANS 780, clause 3.2.3. Where the transformers are required for installation within 50km of the coast the total dry film thickness of the paint shall be increased to at least 0,125mm.

10.    
METHOD OF COOLING

The transformers shall be of the ONAN type

11.  
OIL

The transformers shall be supplied completely filled with oil. The oil shall comply with SANS 555. Sealed transformers shall be filled with passivated transformer oil.

12.    
TECHNICAL INFORMATION

All the relevant technical information i.e. outline drawings, test cards, drawings of rating plate, etc. as specified in SANS 780 shall be submitted to the Department.

In addition a test certificate stating the average breakdown voltage of the oil at time of filling shall be submitted to the Department.

SECTION C37

C.37  MINIATURE SUBSTATIONS

1.
 GENERAL

1.1     
This specification covers the manufacture and supply of miniature substations suitable for use on 11 kV (three-phase) and 400 V (three-phase and neutral), 50 Hz systems.

1.2     
The substation shall comply with the requirements of SANS 1029 and SANS 1030 unless otherwise specified.

2. 
CONSTRUCTIONAL REQUIREMENTS

 2.1
Fibreglass Housings
Where specified and for all substations to be installed within 50km of the coast and  in all corrosive industrial atmospheres, the roof, walls, and doors shall be manufactured of fibreglass in accordance with the following minimum requirements:

2.1.1
The laminate shall be constructed to SANS 141.

2.1.2 
The fibreglass shall comply with the minimum strength requirements of clause 3.4 of SANS 1029.

2.1.3
An outer isopthalic resin gelcoat with a minimum thickness of 0,4mm and ultraviolet absorption properties to prevent degradation of the surface from exposure to the sun shall be provided.

2.1.4
The gelcoat shall be backed by multiple layers of chopped strand mat glass rendering not less than 1,2kg/m2. The strength shall be increased to 1,35kg/m2 on all panels larger than 500 x 500mm.

2.1.5
The fibreglass shall be thoroughly impregnated with polyester resin. The resin should preferably be clear.

2.1.6
The resin to fibreglass ratio shall not be less than 2,5:1 and not more than 3,0:1.

2.1.7
Air entrapped between the glass mat layers shall be thoroughly worked out. The laminate must be free of air bubbles and voids.

2.1.8
All edges shall be reinforced with an additional 700g/m2 of fibreglass.

2.1.9
All large surfaces, wider than 300mm. shall be reinforced or panelled to improve stiffness and rigidity.

2.1.10
A resin coat shall be applied to the inside of the panels to cover the fibre pattern.

2.1.11
Brass or steel backing plates shall be laminated into the fibreglass at hinge points locking mechanism catch support areas, door restraint fixing points and all other  points which will be subjected to mechanical stress.

2.1.12
Doors shall be adequately, reinforced, ribbed or double laminated with an air gap between the two layers of laminate to ensure rigidity.

2.2
Finish and colour of Fibreglass Miniature Substations
2.2.1
The outside surface of the fibreglass shall have a glossy, smooth finish to ensure good weathering. To obtain this the manufacturer shall ensure that the moulds are smooth, free of voids, hairline cracks, pores or other defects.

2.2.2   
Compound rubbing or sanding of the outside surface will not be permitted.

2.2.3
Pigments shall be added to the outer gelcoat to obtain a matching colour to "AVOCADO GREEN", colour C12 or "LIGHT STONE", colour C37 of SANS 1091.

2.2.4 Fibreglass panels shall not be painted.

2.3
Sheet Steel Housings

2.3.1
Where specified, the roof, walls and doors shall be manufactured of steel.

2.3.2
The sheet steel construction shall comply with the minimum strength requirements of clause 3.4 of SANS 1029.

2.3.3
All welds shall be ground smooth and the joints wiped with plumber's metal in order to provide a smooth finish.

2.3.4
All panels, the roof and doors shall be suitably braced and stiffened to ensure rigidity and to prevent warping.

2.3.5
The colour of the outer coat of plant on the outer surfaces of the substation shall be anacceptable match to "AVOCADO GREEN" colour C12 or "LIGHT STONE". colour C37 of SANS 1091. A tin of matching touch-up paint (not smaller than 500m) shall be provided with each mini-substation:

3.
CONCRETE PLINTH

3.1
The mini-substation shall be mounted on a concrete plinth. Plinth shall be cast on site.

3.2
The Contractor shall issue to the Department a detailed plinth drawing suitable for each type of mini-substation supplied. Refer to par. 11.1.1 (e).

3.3
The top of the plinth shall protrude at least 200mm above the final surrounding, ground level. The concrete plinth shall protrude approximately 100mm beyond the edges of the mini-substation to form an apron.

3.4
The concrete apron and plinth shall be wood float finished and shall slope from the base to permit rain water run off. A 3mm thick gasket of approved malthoid shall be inserted between the mini-substation and the concrete surface. The gasket shall be as wide as the base.

3.5
Cable ducts shall be provided in the plinth to accommodate all the incoming and outgoing cables. The cable ducts shall be sealed to prevent entry of rodents. The sealing shall be easily removable in the event of future cable work and may consist of a layer of 10:1 sand and cement mix, approximately 10mm thick, and finished flush with the top of the concrete plinth.

4.
BASE

Steel bases shall be supplied for the mini-substations. Bases shall be hot-dip galvanised and then epoxy tar coated before being painted.

5.
DOORS

5.1
Long pedestal type hinges with at least two fixing bolts per hinge or similar hinges shall be used to hang the doors. The pedestal hinges shall be arranged in opposed fashion so that doors cannot be lifted off. Piano hinges are not acceptable. The hinges shall be of brass or other corrosion resistant materials. Nylon or aluminium hinges are not acceptable.

5.2 
At least three hinges shall be provided on doors higher than 1,2m.

5.3     
Door restraints shall be provided. Cloth or canvas straps are not acceptable. The fixing points of the restraints at both the door and the door frame shall be reinforced.

5.4
Doors shall be fitted with brass or stainless steel lever locks equal or similar to the "BARKER & NELSON" type with a 180° movement. The locking mechanism shall have a catch on the rear which catches behind the frame or door entry surround. The locking mechanism as well as the catch support area shall be backed by brass or galvanised steel plates. The locking mechanism shall be padlockable. Padlocks will be provided by the Department.

5.4 Bypass bolts and nuts shall be used to fix the hinges. 

6.     
HIGH VOLTAGE COMPARTMENT

6.1    
The high voltage compartment shall be equipped with a non-extensible bulk oil filled ring main unit with a fused tee-off unless otherwise specified. This unit shall be manufactured and supplied in accordance with the Department's standard specification for "11kV NON-AUTOMATIC OIL SWITCHES. FUSED OIL SWITCHES AND RING MAIN UNITS", Section C35.

6.2     
All ring main units or other HV switchgear installed in miniature substations must be fitted with integral testing facilities. Testing by means of a separate test harness is not acceptable.

6.3     
The minimum clearances between connecting cables and jumpers and any sharp metal edges or protrusions shall be at least 75mm.

6.4
"DELARON" or "THIOLITE" resin bound synthetic wood or other suitable dielectric material shall be used to maintain the phase-to-phase and phase-to-earth spacing of the cables and jumpers. The surfaces of these spacers shall be treated to prevent surface tracking.

6.5     
Stranded annealed copper conductors only shall be used for jumper cables.

6.6     
All terminals shall be shrouded with "RAYCHEM", or similar heat-shrinkable shrouds. Taping is not acceptable.

6.7
The high tension connections between the fused switch unit and the transformer shall be suitably blanked off so that they cannot be touched.

7.
TRANSFORMER COMPARTMENT

7.1
The transformer compartment shall be equipped with a transformer as specified and in accordance with the Department's standard specification for "DISTRIBUTION TRANSFORMERS". Section C36 and the requirements of SANS 1029.

7.2
An off-circuit tap switch shall be provided.

7.3
The transformer shall be sealed and shall not contain a silica-gel breather.

8.
LOW VOLTAGE COMPARTMENT

8.1
Equipment
8.1.1
The specified equipment shall be installed in the low voltage compartment.

8.1.2
The equipment shall comply with the Department's standard quality specifications.

8.1.3
The low voltage compartment shall be of ample size to accommodate the specified equipment and provide space for future requirements as specified.

8.2
Equipment Support Frame 

8.2.1
A rigid angle iron or folded metal support framework shall be provided.

8.2.2
The frame shall be bolted down on the base by at least four M16 high tensile steel bolts.

8.2.3
A cable gland plate shall be provided at the bottom of the frame across the full width of the compartment. The gland plate shall be at least 100mm above the plinth height. A minimum distance as required by the bending radius of the cores of the outgoing cables shall be provided between the lowest terminals of major equipment and the gland plate.

8.2.4.
The gland plate shall be suitably punched to accept the number and size of cables specified.

8.2.5
All steelwork shall be hot-dip galvanised in accordance with SANS 32&121.

8.2.6
A resin bound synthetic wood or other suitable dielectric material panel shall be provided for the mounting of all equipment and busbars. Impregnated hardboard or other treated or untreated wood products are not acceptable.

8.2.7
Alternatively, all equipment and busbars shall be flush mounted within a purpose-made sheet metal frame enclosed by a machine punched removable front panel through which the operating handles of the equipment protrude. Care shall be exercised that the rear studs of circuit breakers are properly insulated from the steel chassis. Miniature circuit breakers may be installed in clip-in trays mounted on the frame.

8.3     
 Busbars

8.3.1    Application
(a) 
Busbars shall be manufactured of solid drawn high conductivity copper with a rectangular cross section in accordance with SANS 1195 and BS 159 and BS 1433, where applicable.

(b) 
Although SANS 1473 refers to overhead and rising busbars, busbars in miniature substations shall comply with applicable sections of this specification, especially as far as insulation and clearance values, creepage distance, joints, insulation resistance, dielectric strength, deflection test, absorption resistance and rated short time withstand current are concerned.

(c)  
Busbars shall be supplied for the following applications:


(i)
Distribution of supply voltage.

(ii)
Connecting of equipment with ratings exceeding the current rating of 70mm2 conductors.

(iii) 
Connection of outgoing circuits with current ratings in excess of that allowed for 70mm2 conductors (par. 8.4.1).


(iv) 
Collector bars for parallel cables.


(v)  
Connection bars for neutral conductors (par. 8.3.8).


(vi)  
Earth busbars (par. 8.3.9).
(vii)
Connections to miniature circuit breakers.

8.3.2 See Section C15 for details. 

8.4 
Wiring


See Section C17 for details 8.4.1 

8.5
Mounting of Equipment
8.5.1
The mounting of equipment shall comply with SANS 1765 where applicable. Equipment shall be fixed to the support panel with bolts, nuts, washers and spring washers. Self-tapping screws will not be accepted.

8.5.2
Equipment shall be arranged and grouped in a logical fashion.

8.5.3
All equipment shall be flush mounted behind panels with only circuit breaker and isolator toggles and meter faces protruding. The front panels shall be secured in position by 6mm studs and hexagonal chromed brass dome nuts and washers or hank nuts fasteners. Self-tapping or similar screws are not acceptable.

8.5.4
Blanking plates shall be fitted over slots intended for future equipment. These plates shall be fixed so that fixing holes do not need to be drilled through the front panel.

8.6    
Access


All equipment, busbars and wiring shall be completely accessible with the front cover panel removed.

8.7
Labelling
8.7.1
All equipment shall be fully labelled and accurate descriptions and safety warning notices shall be given in both official languages.

8.7.2
Engraved plastic or ivory sandwiched strips shall be used for labels. The labels shall bear white lettering on a black background, painted or printed labels are not acceptable.

8.7.3
The following labels shall be supplied as a minimum requirement:

8.7.3.1
Designation of mini-substation



CHURCH ST. 

MINI-SUB 



E.g. KERKSTR. 
MINI-SUB



(Lettering: At least 40mm high. Label on the outside in a prominent position on both the front and back of the substation).

8.7.3.2 Designation of circuit i.e. circuit breaker, isolator, meter, etc.



e.g. HOUSE 473                                           



HUIS 473



PUMP SUPPLY

POMPTOEVOER



(Lettering: At least 5mm high. One label installed directly below each item of equipment pertaining to the particular circuit shall be provided).

8.7.3.3
The main switch shall be labelled in accordance with the regulations.

8.7.3.4 
The function and circuits of all other equipment shall be clearly identified. Flush mounted equipment within the front panel shall be identified by labels fixed to the front panel. The labels for all equipment installed behind panels shall be fixed to the support panel close to the equipment.

8.7.3.5 
The labels shall be secured by means of brass nuts and bolts, self-tapping screws, pop-rivets or slotted label holders. Engraved labels shall be secured to facilitate a neat alteration of the designation of the labels. Labels shall not be glued to their mounting positions. Sufficient fixing points shall be provided to prevent labels from warping.

8.7.3.6
All label designations shall be confirmed with the Department before manufacture. 

9.      
NOTICES

The notices in terms of clause C52 of the Occupational Health and Safety Act 1941 and labels as required on the outside of the mini-substation, shall be rivetted to the steel door or panelling so that they cannot easily be removed. Brass rivets shall be used. In the case of fibreglass housings, the notices shall be laminated into the fibreglass except for the designation label.

10.    
INSPECTION

The Department shall be notified at least two weeks in advance of the completion of the mini-substation in order that an inspection may be carried out before delivery.

11.
DRAWINGS

11.1
Drawings for Approval
11.1.1
A set of three prints of the shop drawings of the mini-substations shall be submitted to the Department for approval before manufacture commences. The following information shall be presented:

(a) 
Schematic and wiring diagrams.

(b) 
A complete layout of the internal arrangement of the mini substations showing all equipment dimensions and constructional details. The positions and method of fixing of busbars shall be shown.

(c)  
All labelling information in both the official languages on a separate sheet.

(d) 
The makes, catalogue numbers and capacities of all equipment scheduled on a separate sheet.

(e) 
A detail drawing of the concrete plinth showing concrete mixes, dimensions, opening sizes, steel reinforcing details and holding down bolts fixing details.

11.1.2
The approval of drawings shall not relieve the Contractor of his responsibility to the Department to supply the mini-substations according to the requirements of this Specification.

11.2
Final Drawings
A complete set of "as built" transparent drawings of the mini substations shall be submitted to the Department within two weeks after delivery. The information called for in par. 11.11 (a) to (e) above shall be provided.

11.3
Completion
The supply contract shall be regarded as incomplete until all drawings have been handed to the Department.

SECTION C38

C.38
INSULATORS AND FITTINGS FOR OVERHEAD LINES

1.     
GENERAL

1.1
This section covers the manufacture, supply and delivery of insulators and associated fittings for use on overhead lines with system voltages up to 22 kV and with a frequency of 50 Hz.

1.2     
Insulators together with their metal fittings shall comply with the following standards:

(a) 
For system voltage up to 1 kV (Low Voltage): SANS 461
(b) 
For system voltages from 1 kV to 22 kV (High Voltage): SANS 60383.

1.3 
All other non-current carrying accessories shall comply with SANS 61284.

1.4
Insulators shall be suitable for use with the size and type of conductor specified.

1.5
All low voltage and high voltage pin insulators shall be of glazed ceramic manufacture. Glass string insulators shall only be used in areas with abnormal air pollution and where specified. In all other cases glazed ceramic string insulators shall be used.

1.6
Insulators, complete with all fittings, shall not exhibit excessive or localised corona formation at voltages less than 1,3 times nominal phase-to-neutral voltage.

2.     
HV INSULATORS

2.1.1
Pin insulators shall comprise a ceramic insulator mounted on a steel pin.

2.1.2
Pin insulator shall be of Class B to SANS 60383.

2.1.3
The insulators for nominal system voltages of 11 kV and 22 kV shall be designed to limit radio interference and the marking "RIF" shall appear on the insulator. A semi-conductive glaze coating applied to the tie-top portion of the insulator and cemented-in metal thimbles in the pin hole may be employed for this purpose.

2.1.4
The pins of pin insulators shall be straight and shall be complete with washers and nuts. The shank and threaded lengths shall be as specified on the drawings or as required for the mounting application. Pins, nuts and washers shall be hot-dip galvanised in accordance with SANS 32&121.

2. 2
String Insulators
2.2.1
String insulators shall comprise a single string insulator unit together with its metal fittings or multiple-string insulator units arranged in a single string together with their metal fittings.

2.2.2
String insulators shall normally be applied in tension positions. However they may be specified for suspension positions.

2.2.3
String insulator units shall be in accordance with SANS 60383 and shall be complete with gudgeon pins, washers and split pins.

2.2.4
Wherever string insulators are required, a single insulator shall be used on 11 kV systems and two insulators on 22 kV systems.

2.2.5
All metal parts shall be hot-dip galvanised in accordance with SANS 32&121 excluding the split pins for the securing of the gudgeon pin which shall be of phosphor bronze or stainless steel.

2.2.6
The insulators for nominal system voltages of 11kV and 22kV shall be designed to limit radio interference and the marking "RIF" shall appear on the insulator.

2.3
Voltage Ratings
2.3.1
The voltage ratings of pin insulators shall be as follows:









SYSTEM VOLTAGE 









11kV 

22kV


(a)
Flashover voltage






dry                
      
95kV 

110kV 






wet               

53kV 

 80kV


(b) 
Puncture withstand voltage            
95kV 

130kV


(c)
50% lightning impulse voltage






positive            

140kV 

170kV 






negative           

165kV 

215kV

2.3.2
The voltage ratings of string insulators shall be as follows:

(a)
Flashover voltage






dry              

84kV 






wet     


53kV


(b)  
Puncture withstand voltage            
115kV


(c)  
50% lightning impulse withstand voltage






positive            

152kV 






negative            

148kV

3.      
LV INSULATORS 

3.1     
LV Pin Insulators
3.1.1
Low voltage insulators shall be of white glazed porcelain with top and side grooves. The groove sizes shall be suitable for the size of conductor used.

3.1.2 
The insulators shall be internally threaded to accept "CORDEAUX" threaded spindles.

3.1.3
Insulators shall be supplied complete with mild steel straight spindles, fibrous or neoprene washers, washers and nuts. All steel parts shall be hot-dip galvanised in accordance with SANS 32&121.

3.2
LV Shackle and Reel Insulators
3.2.1
All low voltage shackle and reel insulators shall be of white glazed porcelain with a side groove. The groove size shall be adequate to accept the conductor size used.

3.2.2.
Where these insulators are specified for tension or angle points, hot-dip galvanised mild steel straps or "D" brackets and bolts, nuts and washers shall be provided. Two fibrous or neoprene washers shall also be provided for each insulator. Galvanising shall be in accordance with SANS 32&121.

4.
STAY INSULATORS 

4.1 Stay insulators shall be of brown glazed porcelain.

4.2
The minimum dry and wet flashover voltages shall be 35 kV and 30 kV respectively.

4.3
The ultimate breaking strength of the insulators shall be at least 110kN.

5.
FITTINGS

5.1
General

5.1.1
All fittings made of steel or malleable iron, including the threaded portions of bolts, shall be hot-dip galvanised in accordance with SANS 32&121 to prevent corrosion.

5.1.2
Bolts and nuts shall be of steel with hexagonal heads. Where metal parts are secured by bolts and nuts, single flat mild steel washers shall be used at both the bolt head and nut sides.

5.1.3
Bolts shall be locked by means of locknuts or other approved methods.

5.1.4
All line, earth conductor and staywire fittings shall not employ screw threads loaded in tension with the exception of cross-arm eye bolts and tumbuckle type stay rods.

5.1.5
Adequate bearing areas between fittings shall be provided. Point or line contacts shall be avoided where possible without adversely affecting the flexibility of the fittings.

5.1.6
All split pins shall be of phosphor bronze or stainless steel and shall be backed by flat steel washers.

5.1.7
The mechanical strength of insulators and fittings shall provide a factor of safety of at least 2.5 based on the guaranteed minimum failing load when they are subjected to the maximum design tension in the conductor or earth wire to which they are attached. The ultimate breaking strength of insulators and fittings specified for tension applications shall in any event not be less than 70kN.

5.2
Tension Clamps 

5.2.1 Tension clamps shall be of the bolted type "snail" clamps.

5.2.2 The clamps shall be made of malleable cast iron to BS 310 and manufactured in compliance with SANS 61284.

5.2.3
Tension clamps shall not permit slipping of or cause damage to or failure of the complete line conductor or any part thereof at a load less than 95% of the ultimate strength of the line conductor for which it is intended.

5.2.4
The tension clamps shall be designed so that relative movement between individual conductor layers shall not occur during assembly.

5.2.5
All bolts or U-bolts shall be provided with locknuts or an alternative locking manner approved by the Department. All nuts shall be backed with flat steel washers.

5.2.6
The clamps shall match the clevis and tongue string insulator units without additional adaptors and shall also be suitable for the specified conductor type and size.

5.3
Thimble Clevises
5.3.1
Thimble clevises shall be used with preformed dead-ends.

5.3.2
Thimble clevises shall be made of malleable cast iron to BS 310.

5.3.3
The radii of the thimble clevis shall be suitably designed to accept the preformed dead-ends.

5.3.4
The thimble clevises shall match the clevis and tongue string isolating units without any additional fittings.

5.4
Cross-arm and Tower Attachments, Shackles, Links, Adaptors and Yoke-plates
5.4.1
These fittings shall be made of malleable cast iron to BS 310 and manufactured in compliance with SANS 61284.

5.4.2
The fittings shall match the specified immediate adjacent fitting or string insulator unit without the use of additional adaptors.

6.
SURGE DIVERTERS

Surge diverters are surge protective devices for repeated operation to limit voltage surges on AC power circuits and to interrupt power follow current.

6.1
Low Voltage Surge Diverters

6.1.1
Surge diverters for installations with a rated voltage of up to 660V shall comply with SABC 171.

6.1.2
The voltage rating for these surge diverters shall be 250V, 500V or 660V with an insulation resistance of not less than 50 megohms.

6.1.3 Surge arresters for indoor use shall be clearly marked "INDOOR".

6.2
High Voltage Surge Diverters
6.2.1 Surge diverters for installations with a rated voltage above 660V shall conform to IEC 99-1 for "NON-LINEAR RESISTOR TYPE ARRESTERS FOR AC SYSTEMS" and shall be 10 kA Series A arresters of the heavy duty type.

6.2.2
The line and earth connections shall consist of terminal lugs, complete with bolts, nuts, stainless steel washers and cable washers.

6.2.3
The mounting bracket which will be supplied with the surge diverter shall be hot-dip galvanised steel brackets complete with damping band, bolts, nuts and washers. The mounting bracket shall have the dimensions of and comply with the NEMA bracket 1. All the bracket accessories shall be hot-dip galvanised.

SECTION C39

C.39  STANDARD PAINT SPECIFICATION

1.     
FINISH REQUIRED

Metalwork of electrical equipment such as switchboards, equipment enclosures, sheet steel luminaire components, purpose-made boxes, etc. shall be finished with a high quality paint applied according to the best available method. Baked enamel, electrostatically applied powder coating or similar proven methods shall be used.

2.     
CORROSION RESISTANCE

Painted metal shall be corrosion resistant for a period of at least 168 hours when tested in accordance with SANS 166.

3.     
EDGES

Care shall be taken to ensure that all edges and comers are properly covered.

4.     
SURFACE PREPARATION

Surface preparation shall comply with SANS 10064. Prior to painting, all metal parts shall be thoroughly cleaned of rust. mill scale, grease and foreign matter to a continuous metallic finish. Sand or shot blasting or acid pickling and washing shall be employed for this purpose.

5.     
BAKED ENAMEL FINISH

5.1     
Immediately after cleaning all surfaces shall be covered by a rust inhibiting, tough unbroken metal-phosphate film and then thoroughly dried.

5.2     
Within forty eight (48) hours after phosphatising, a passivating layer consisting of a high quality zinc chromate primer shall be applied, followed by two coats of high quality alkyd-based baked enamel.

5.3     
The enamel finish on metal luminaire components shall comply with SANS 783, Type III.

5.4     
Other metal parts e.g. switchboard panels, etc., shall comply with SANS 783, Type IV with a minimum paint thickness after painting of 0,06mm. In coastal areas, the dry film thickness shall be increased to at least 0,1mm.

5.5     
The paint shall have an impact resistance of 5,65 J on cold-rolled steel plate and a scratch resistance of 2kg

6.     
POWDER COATED FINISH (NOT TO BE USED LESS THAN 50km FROM SEASIDE)

6.1     
Immediately after cleaning the metal parts shall be pre-heated and then covered by a microstructure paint powder applied electrostatically.

6.2 The paint shall be baked on and shall harden within 10 minutes at a temperature of 190(C.

6.3     
The minimum paint thickness after baking shall be 0,05mm. The dry film thickness shall be increased in coastal areas. The paint cover shall have an impact resistance of 5,65 J on cold-rolled steel plate and a scratch resistance of 2kg.

7.     
TOUCH-UP PAINT


In the case of switchboards and larger equipment enclosures, a tin of matching touch-up paint not smaller than 1 litre shall be provided.

8.    
COLOURS

8.1
The colour of HV switchboards and HV switchgear enclosures shall be "DARK ADMIRALTY GREY", colour G12 of SANS 1091.

8.2
The colour of LV switchboards and equipment enclosures in buildings shall be "LIGHT ORANGE", colour B26 of SANS 1091 as recommended in SANS 10140, Part II unless specified to the contrary.

8.3
The colour of LV distribution kiosks and miniature substations shall be "AVOCADO GREEN", colour C17 or "LIGHT STONE", colour C37 of SANS 1091.

8.4     
The standby power section of LV switchboards in buildings shall be coloured "SIGNAL RED", colour All of SANS 1091.

8.4 Switchboards for No-Break Power Supplies or sections of switchboards containing No-break power supplies, shall be coloured "DARK VIOLET", colour F06 or "OLIVE GREEN" colour H05 of SANS 1091.

SECTION C40

C.40  FIBREGLASS REINFORCED POLYESTER LIGHTING POLES

The poles offered shall be of a filament fibreglass reinforced polyester type. The pole shall be cylindrical in shape and have a continuous taper of 18mm per metre. The poles shall be manufactured according to Quality System Assurance SANS 9000.

The material used must comply with the requirements of SANS 141.

The material shall be of glass filament wound manufacture, employing a filament winding process achieving optimum results for strength and rigidity. The surface shall be smooth tapered seamless.

The pole shall be coloured throughout in the standard colour grey.

The surface shall be of a special pure resin coat to achieve a weatherproof U.V. resistant fire retardant and impact resistant surface.

The mechanical strength of the pole shall be designed for a fluctuating wind load of 700 PA onto a surface area of 0,25m2. Under these circumstances a maximum deflection of 5% of the mounting height (height above ground) shall be permissible. The pole shall be designed with a safety factor of 3.

A cable entry of 80mm diameter shall be provided ± 600mm below ground level.

The pole shall have an access door of 250mm x 80mm. The door cover shall be an overlapping polycarbonate cover smaller in diameter than the pole to ensure a tight fit. The cover shall be secured to the pole by means of two captive stainless steel ALLEN cap screws that are completely tamper proof and only accessible with an ALLEN key. The door cover shall be completely replaceable and interchangeable.

The poles shall have a minimum filament wall 'thickness of 8mm ± 20%.

The pole is to have a 300mm x 300mm hot dipped galvanised baseplate secured to the pole by means of 2 x M8 hook bolts.

The pole shall be supplied with a gland plate to accommodate 2 x 20mm glands. MCCB, 4x16 amp terminal block and earth stud. This gland plate shall be removable so that the work can be executed outside the pole.

A SANS certificate certifying the bending strength of the pole shall be enclosed.

Copy of Quality Assurance Certificate of SANS 9000 shall be enclosed.

A pamphlet furnishing full details of the pole offered, shall be submitted with the tender.

SECTION C41

C.41  GALVANISED STEEL LIGHTING POLES

1.   
GENERAL

All poles supplied must be absolutely straight, have the same shape and shall be as described in this specification. The poles must have a well-finished appearance and must not be twisted in any way due to manufactured or as result of handling. The pole must be of sufficient strength that it will not undergo any permanent shape change as a result of normal of normal transportation, handling or erection.

The pole as a whole, including all fittings shall be galvanised on the inside as well as on the outside in accordance with SANS 32&121. The welding work on the pole shall be smooth and neat. No splatter, slag or air bubbles shall be visible. The galvanising process shall be done after all welding and machine work have been done.

The pole diameter shall decrease gradually or in steps from the pole's base to the pole top and the pole shall be as slender as possible with an outer diameter of 145 ± 5mm at the bottom. The minimum material thickness of the pole shall be 4,5mm. The pole shall be absolutely round.

The manufactures shall provide acceptable ventilation holes in the pole to prevent condensation of moisture in the pole. The pole shall also be rain and bee-proof

A rectangular access hole shall be provided at the bottom end of the pole ± 0,9 above finished ground level.

The opening shall be provided with a rain proof cover plate with the same profile as the pole. The cover plate may only be removed by using special tools. The cover plate shall undergo the same galvanising process after forming, cutting and drilling. The thickness of the cover plate shall not be less than 4mm.

A back plate suitable for the mounting of equipment shall be bolted in the pole. A clip-tray suitable for mounting two circuit breaker's shall be provided on the mounting plate as well as a Din track for terminal blocks of the clip on type and a 6mm earth stud with nut, washer and spring washer.

The poles shall be provided with foot plates of size of 350mm and thickness of 6mm attached to the pole with a least two hook bolts of sufficient strength.

The foot plate shall not be welded onto the pole and the same rust protection that is used on the pole shall be applicable on the foot plate and hook bolts. The thread of the hook bolts shall be cleaned after been galvanised.

Each pole shall be provided with a cable entry at the bottom end of the pole. When planted ± 600m below finished ground level.

The cable entry shall be manufactured in such a way the cables will not be damaged by the sides of the hole. The minimum dimensions of the hole are 100mm x 60mm. The cable entry shall be at the back of the pole.

Pole extension and pole stubs shall comply with this specification.

A pamphlet furnishing full details of the pole's extensions and stubs offered shall be submitted with the tender.

2.
STANDARDS

2.1
The poles to be provided in accordance with this specification shall comply fully with all the requirements of this specification. Any deviations from this specification shall be clearly indicated.

2.2     
The poles to be provided in accordance with this specification shall comply with the relevant subdivisions of the following standard specification:

2.2.1
SANS 62

Steel pipes and pipefittings with a nominal bore of 150mm, suitable to be screwed to ISO R7 - pipe thread.

2.2.2
SANS 657 
- 
Steel tubes for general engineering purposes.

2.2.3  
SANS 32&121 
- 
Hot-dip (galvanised) zinc coatings.






(Other than on continuously zinc-coated sheet and wire.)

2.2.4
SANS 10160 
- 
General procedures and loading to be adopted for the design of buildings.

2.2.5
BS 4360   
- 
Weldable structural steel. 

3.     
ENVIRONMENTAL CONDITIONS

3.1
The poles to be provided in accordance with this specification shall be suitable for outdoor use in the varied weather conditions prevailing in the Pretoria area during the various seasons. The following conditions are of special import:

3.1.1
Attitude above sea-level


1 530m

3.1.2

Maximum environmental temperature
40 EC

3.1.3

Minimum environmental temperature
-5 EC

3.1.4
Wind velocity



40m/s

4.
DESIGN REQUIREMENTS

4.1
General
4.1.1
The poles shall be manufactured in accordance with the attached drawing:


SLP-1 Streetlight pole for Townships. 


SLP-2 Streetlight pole (Double bracket). 


SLP-3 Streetlight pole (Single bracket).

4.1.2 
The poles can take on any of the following shapes:

a)
Round, tubular (pole diameter decreases step by step from pole base to pole end).

b)     
Round, tapered.

c)
Octagonal, tapered.

4.1.3
The poles shall be property finished and shall not be skew in any respect because of the manufacturing process or the handling thereof.

4.1.4
The poles shall be strong enough in order that no permanent deformation shall take place as a result of normal transportation, handling or erection or after the luminaire has been mounted and during the life span of the pole.

4.1.5
The poles shall be provided complete with mounting plate for the terminal blocks, clip plate for a miniature circuit breaker, pole base plate, cable access hole, inspection hole and lantern-mounting piece.

4.1.6
The Tenderer shall provide a complete design, including all calculations and drawings. This design shall be approved and certified by a registered professional mechanical engineer as being suitable to the proposed operating conditions.

4.2
Measurements

4.2.1
Every pole shall be manufactured in accordance with the measurements indicated on the applicable drawing.

4.2.2 The following measurements are of special import and may not be altered:

a)
Mounting height and overhang.

b)
Minimum inside diameter at access opening.

c)  
Outside diameter at end of pole.

d)  
Position and size of holes in flange.

e)
Mounting pieces (see paragraph 4.7.4). 

4.3
Cable inlet
4.3.1
Each pole shall be provided with a cable inlet of 100mm x 60mm at the bottom end of the pole, as indicated on the applicable drawing.

4.3.2
The cable inlet shall be manufactured in such a manner that the sides of the opening will not damage the cable.

4.4
Pole base plate
4.4.1
Each pole shall be provided with a square steel base plate with a diameter of 350mm and shall be at least 4mm thick.

4.4.2 The pole base plate shall be welded to the base of the pole. 

4.5
Provision for control equipment
4.5.1
A rectangular access opening shall be provided at the bottom end of the pole, as indicated on the drawing. The opening shall be covered by a rainproof cover plate with the same profile as the pole and shall be kept in position by means of one heptagonal 10mm brass nut. The cover plate shall be manufactured from the same material as the pole and shall endure the same galvanising process after it has been shaped, cut and drilled. The thickness of the cover plate shall be at least the thickness of the pole.

4.5.2
A mounting plate suitable for the mounting of equipment shall be welded into the pole. Two dip-on mounting rails for Heinemann circuit breakers, as well as a rail for a Klippon terminal block shall be provided on the mounting plate. The clip plate shall be mounted after the pole has been galvanised.

4.5.3
Two rectangular holes shall be made next to the opening and each one shall be provided with a galvanised or plated 8mm x 25mm coach bolt.

4.5.4
Full particulars shall be provided if the Tenderers should offer an alternative with regard to the access opening and the cover plate of the control equipment.

4.6
Flange

4.6.1
Poles with flanges shall be delivered complete with bolts and nuts as indicated on the drawings. The strength of the flanges and the quality of the welding shall be such that the pole will show no signs of deterioration in its structure.

4.7
Street-light brackets and mounting pieces
4.7.1
The streetlight brackets shall be manufactured according to the attached drawings:

4.7.2
The streetlight bracket shall not be welded to the pole. Special care shall be taken to ensure that the bracket(s) will not rotate.

4.7.3 
Provision shall be made at the end of the bracket(s) for the mounting of a streetlight luminaire.

4.7.4
The ends of the mounting pieces to which the luminaire will be secured shall be round, with a outside diameter of 42,5 (+0,-1mm) and a length of 125mm.

4.8     
Ventilation
4.8.1
The manufacturer shall provide ventilation holes in the pole in an acceptable manner so that no condensation of moisture will take place inside the pole. The pole shall also be rain- and insect-proof.

4.9
Street-light luminaire
4.9.1
The following requirements are applicable to poles manufactured in accordance with drawings

4.9.1.1
Each pole shall be used to carry a street luminaire with a mass of 20kg.

4.9.1.2
The projected lateral area of the luminaire shall be 0,1m5.

4.9.2
The following requirements are applicable to poles manufactured according to drawing

4.9.2.1
Each pole shall be used to carry a streetlight luminaire with a mass of 10kg.

4.9.2.2 The projected lateral area of the luminaire shall be 0,025m5. 

4.10
Interchangeability
Spares for poles manufactured according to the drawings shall be interchangeable, whether for a single- or a double-bracket pole.

5.     
FINISHING 

5.1
Welding

5.1.1
Welding work on the poles shall be smooth and neat. There may be no spatters, slag or air bubbles.

5.2
Galvanising
5.2.1
The galvanising process shall take place after all welding and machining have been completed.

5.2.2
The poles, including all fittings, but excluding the circuit-breaker dip-on rail, shall be hot-dip galvanised inside as well as outside, in accordance with the latest edition of SANS 32&121.

6.    
TESTS

6.1    
The manufacturer shall personally and in the presence of a representative Engineer execute the following tests on five poles and shall make the results of such tests available for submission to the Engineer.

6.2    
Testing of street-lamp poles

In order to ensure that the actual situation is simulated, the vertical gravitational forces and horizontal wind forces (simulated) shall simultaneously act upon the lamp pole. The following testing methods shall be followed in order to simulate the combined loads, viz.:

(i)
Place the lamp pole in the vertical position, as it would be mounted under normal circumstances.

(ii)
Determine the position of the end of the bracket (unloaded condition) to the nearest one millimetre from the pole base as reference A (see figure 1). This may be done by attaching a plumb to the end of the bracket. The method shall be sufficiently accurate for the purposes of the test provided that the tests take place in fine weather conditions.

(iii)    
The resultant loading and angle of application obtained from the combined horizontal and vertical loading shall be applied by means of a nylon rope (minimum breaking force 500kg) put up from the top end of the lamp pole. The loading may be applied in various ways, for example by attaching weights to the rope, or by placing a turnbuckle or ratchet tensioner and spring scale in line with the rope.

(iv)
The loading shall be applied in increments of 4 kg. After each loading the momentary deformation of the lamp pole shall be measured (x1. x2 ... xn) and be plotted against the loading. A linear course of momentary deformation is considered to be normal, whilst a non-linear course will be an indication of a deterioration in the structure.

(v)
After the lamp pole has been loaded to the maximum, the loading shall be removed and the position of the plumb shall be measured (Xd ) permanent deformation).

(vi)
Steps (iii), (iv) and (v) shall be repeated three (3) times in order to determine an average value for the permanent deformation (Xd).

(vii)
The following table indicates the loading and application angle to be applied for each individual lamp pole. Details of calculations appear in paragraph 6.4.

Note that amp-pole numbers refer to drawings in accordance with Council Specifications.

	Lamp-pole number


	Loading


	Equivalent load (kg)


	Angle of


	Length of



	
	(N)


	
	application


	rope (m)



	
	224,7


	24


	40 E


	10,9



	
	409,4


	43


	45 E


	15,1



	
	383,3


	40


	49 E


	12,2




(viii)
By comparing the unloaded condition (Xo) to the average of the conditions obtained after loading (Xd), the percentage permanent deformation can be determined by means of the following formula:

Def % = (Xd – Xo)/Xd x 100.

If this permanent deformation exceeds the proposed 15%, the pole does not comply with the specification and does not pass the test.

The above mentioned test is based on the principles of SANS 10160 viz, the general procedures and loading to be adopted for the design of buildings.

6.4 
Detailed calculations of loading

All formulae refer to SANS 10160. 

The wind pressure on the element. Fn = Cfqz Ae [refer SANS 10160 - p39 5 (c)]


Cf  = pressure coefficient


     = 1,1    [refer SANS 101601 - p68, Table 15]


qz = free current wind pressure at height z (N/m5) 


    = kp Vz5 [refer SANS 10160 - p49, 5(d)]


kp = constants with a view to allowance for altitude above sea-level




[refer SANS 10160-p49]


Vz = characteristic wind velocity at altitude Z

Take a site category 3 with a design wind velocity of 20m/s [refer SANS 10160 - p123. Table D-1].


qz = kp Vz5 = 0.5 (20)5 = 200 N/m5


Cfqz = 1.1 (200) =220


Ae = Total effective frontal area

	Lamp pole number


	Total frontal area Ae (m5)



	
	(0,14 x 1,3)) (0,09 x 6,7) = 0,785 

(0,1651 x 2)) (0,114 3 x 8,7 =1,325 

(0,1651 x 2)) (0,114 3 x 7,2) =1,153




The following represents the resultant force with the angle at which it shall be applied:

	Lamp-pole


	Vertical


	Horizontal


	Resultant


	Applicatio


	Rope length



	number


	loading (N)


	loading (N) Fn


	Loading (N) Fr


	n angle 0


	(m)



	
	Fv


	
	
	
	

	
	143.7


	172,7


	224,7


	40 E


	10,9



	
	287,4


	291,5


	409,4


	45 E


	15,1



	
	287,4


	253,7


	383,3


	49 E


	12,2




(Gravitational force = 9,58 for the PWV.)

NB: The vertical loading provides for the mass of the light luminaire with a safety factor of 1,5.

6.5
The Tenderer shall include in his tender all measurements and results of tests in the form of a table for submission to the Department of Public Works.

7.
DELIVERY

7.1 The successful Tenderer shall timeously notify the Engineer in writing before the delivery of the poles in order that they may be inspected upon receipt. No payment shall be made for poles, which have not been inspected or certified by the Engineer as being in order.
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