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UNLIMITED DESIGNS$
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GENERAL NOTES:

1.The glazing and fixing of glass in buildings shall be carried out in strict
accordance with SABS Code of Practice 0137

2.The specifications are to be read in conjunction with Bill of Quantities
and drawings{architectural,electrical, mechanical & structurai).

3. Safety glazing
Where any pane of glass is to be installed-
- between the finished floor level and a level of 800 iron above such

floar; or

- anywhere in a door helow a height of 1,8 m above the floor level; or
- within 1 m of either side of a doorway; or

in any wall or balustrade forming part of a stairway or ramp below a
height of 1,8 m above the treads or surface of such stairway or
ramp, including the surface of any landing forming part of such
stairway or ramp;

- in any shop window having an area greater than 1,0 m2 such pane
shall be made of safety glass.

-the work in connection with safety and security glazing shall in
addition be performed in accordance with the instructions of the
Manufacturer of the safety glass.

4. Glass louvres:
Alt glass louvres shall be of normal strength laminated safety glass,
regardless of length or width, with polished edges.

Griekwastad Rehabilitation of Old|

PROJECT NAME:
SAPS Canteen into Offices for
SASSA |

DESCRIPTION: 1

' DOOR SCHEDULE |

foaTE: SCALE: -]

May 2023 N.T.S

'D.P.W. Arch. dwg | PROJECT No.

|Ref. na.:

' |050310

NB
For location refer to FLOOR PLANS

DOOR'S LISTING:

No.

o7 No.= Instance following number, DT= Doar Type




LEFT: RIGHT TOTAL No:02

Material & Finish

TYPE:ADD |
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FRAME
Manufacturer Approved by Architect
Material 45 x 45 x 2mm wide heavy duty aluminium profile
frame Type:FT 4000.Anchored to wall as per the
manufacturer's specs.
Finish 25 microns powder coated black finish to
Architects Approval.
LEAF |
Manufacturer Approved by Architect |

GLAZING

[RONMONGERY

Standard aluminium double door with 45mm wide
heavy duty aluminium sections & glazing infill.

45 x 45 x 2mm wide heavy duty aluminium profile
frame Type:FT 4000.Anchored to
brickwork/stonework.

6.4mm thick laminated safety glass panes with
16mm power coated beading & black vinyl gaskets
as fitted by the manufacture silver block out viny!
film to be installed on inside of glass to
manufacture specs & approval.Glazing to be
executed in strict accordance to NBR Part N

HINGES: 6 x Hinges by frame manufacturer
lock ; LOCK & CYLINDER: 1 x Union Deadbolt
lock without cylinder 4211305NM ; 2 x 18SC Union
Euro profile double cylinder ; DOOR HANDLES: 2
x Union Brass pull cranked ; 2 x PZ-05SS Union
narrow stile Euro SS Escutcheon ;SUNDRIES: 2 x
flushbolts by door manufacturer




TOTAL No:02

TYPE:DO1 LEFT: | RIGHT:
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FRAME
| Manufacturer Approved by Architect
Material 1.6mm pressed steel frame with double rebate
.Supply complete with 1.5pairs of steel butt hinges.
|
Finish 1 x Red oxide iron primered,painted 2 x final coats
Velvago by Plascon colour as per Architect's
Approval.
LEAF
Manufacturer Approved by Architect
Material Solid ledged-framed battened door wood |
finish.Door to be undercut by 21mm. |
i ﬁnish Natural wooed finish.
IRONMONGERY Stainless steel door handle (IW1228) with provision

for cylinder lock (By lronmongery Warehouse or
similar approved)Provide cylinder lock with master

key.




LEFT: | RIGHT

TOTAL No:01 |

for cylinder lock (By Ironmongery Warehouse or
similar approved)Provide cylinder lock with master

key.
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|
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FRAME
Manufacturer Approved by Architect
Material 1.6mm pressed steel frame with double rebate to
accept door leaf size 762 x 2 125mm.Supply
complete with 1.5pairs of steel butt hinges.
Finish 1Xx R_ed oxide iron primered,painted 2 x final coats
Velvago by Plascon colour as per Architect's
Approval.
LEAF
Manufacturer Approved by Architect
Material Semi-solid meranti door leaf with 15 horizontal
panels wood finish.Door to be undercut by 21mm.
_Finish Natural wood finish.
IRONMONGERY Stainless steel door handle (IW1226) with provision
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Manufacturer Approved by Architect
Material 1.6mm pressed steel frame with double rebate to
accept door leaf size 813 x 2 134mm.Supply
complete with 1.5pairs of steel butt hinges.
Fi}sh 1 x Red oxide Iron- pEmered,painted 2 x final coats
Velvago by Plascon colour as per Architect's |
Approval. |
|
LEAF
Manufacturer Approved by Architect
Material Semi-solid meranti door leaf with 15 horizontal
panels woad finish.Door to be undercut by 21mm.
Finish Natural wocﬁnish. o
IRONMONGERY Stainless steel door handle (IW1228) with provision

far cylinder lock (By lronmongery Warehouse aor
similar approved)Provide cylinder lock with master
key.
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FRAME
Manufacturer Approved by Architect '
Material 1.6mm pressed steel frame with double rebate to :
accept door leaf size 814 x 2 134mm.Supply |
complete with 1.5pairs of steel butt hinges.
_Finish 1 x Red oxide iron primered,painted 2 x final coats
Velvago by Plascon colour as per Architect's
Approval.
LEAF
Manufacturer Approved by Architect
— o D i
Material Semi-solid meranti door leaf with 15 horizontal ‘
panels wood finish.Door to be undercut by 21mm.
Finish Natural wood finish.
IRONMONGERY Stainless steel door handle (IW1226) with provision

for cylinder lock (By Ironmongery Warehouse or
similar approved)Provide cylinder lock with master
key.
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FRAME
Manufacturer Approved by Architect
Material 1.6mm pressed steel frame with double rebate to
accept door leaf size 813 x 2 134mm.Supply
complete with 1.5pairs of steel butt hinges.
B Finish Red oxide primered,painted 2 coats ena?nel colour
as per Architect's Approval.
LEAF
Manufacturer Approved by Architect
Material 812 x 2134 x 40mm Semi solid flush panel single
door with 7.5mm hardwood edge,painted for
internal doors while Hardwood to be used for
external.Door to be undercut by 21mm.
Finish 1 undercoat and 2 coats Eggshell Enamel interior
quality, colour - to Architect's Approval
IRONMONGERY Stainless steel door handle (IW1228) with provision

for cylinder lock (By lronmongery Warehouse or
similar approved)Provide cylinder lock with master
key.




Use with 1W2931 deadlock
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FRAME
Manufacturer Approved by Architect
Material 1.6mm pressed steel frame with double rebate to
accept door leaf size 813 x 2 134mm.Supply
complete with 1.5pairs of steel butt hinges.
Finish Red oxide primered,painted 2 coats enamél- colour- -
as per Architect's Approval.
LEAF
Manufacturer Approved by Architect
Material 812 x 2134 x 40mm Hole core flush panel single
door with 7.5mm hardwood edge,painted for
internal doors while Hardwood to be used for
external.Door to be undercut by 21mm.
Finish 1 undercoat and 2 cdats Eggshell Enamel interior
quality, colour - to Architect's Approval
IRONMONGERY Stainless steél round bathroom indicator. IW1921ss
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FRAME & LEAF 4
Manufacturer Approved by Architect
Material Strong room door Category 2 heavy duty, overall

size 964 x 1990mm high with 20mm thick outer

plate and a mass of 380kg complete with two high

security 7 lever key locks and one relocker; the

door complete with heavy duty door stop bolted to

wall or floor and built into wall according to the

manufacturer's specifications. |

Light grey that is manufacturers standards & as
per Architect's Approval.

Finish
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FRAME
Manufacturer Approved by Architect
Material 45 x 45 x 2mm wide heavy duty aluminium profile
| frame Type:FT 4000.Anchored to wall as per the
manufacturer's specs.
Finish 25 microns powder coated black finish to o
Architects Approval.
LEAF
Manufacturer Approved by Architect

Material & Finish

Standard aluminium double door with 45mm wide
heavy duty aluminium sections & glazing infill.

45 x 45 x 2mm wide heavy duty aluminium profile
frame Type:FT 4000.Anchored to brickwork.

GLAZING

6.4mm thick laminated safety glass panes with
18mm power coated beading & black vinyl gaskets
as fitted by the manufacturer.Glazing to be
executed in strict accordance to NBR Part N

IRONMONGERY

Stainless steel pull handles and hook cylinder lock,
able to meet the mechanical performance
requirements of SANS 613 for wind loads of up to
1000Pa




. TYPE:GDD

TOTAL No:01
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—— Existing T & G jointed door
FRAME
Manufacturer Approved by Architect
Material 75 X 75mm MS tube frames welded to make a
frame,2 350 x 3 988mm.
Finish Red oxide primered,painted 2 coats enamel colour
as per Architect's Approval. |
LEAF .
Manufacturer Approved by Architect ‘
Material 1118 x 1 919mm double swing door panel with
chromadek sheet light welded to the frame.Door to
be undercut by 21mm.
Finish 1 undercecat and 2 coats Eggshell Enamel Exterior
quality, colour - to Architect's Approval
IRONMONGERY 200mm Galvanised mild steel pad bolt with 12mm diameter

sliding shoot suitable for 50mm padlock




LEFT | RIGHT

Material & Finish

GLAZING

.
IRONMONGERY

Standard aluminium double door with 45mm wide
heavy duty aluminium sections & glazing infill.

45 x 45 x 2mm wide heavy duty aluminium profile
frame Type:FT 4000.Anchored to brickwork,

6.4mm thick laminated safety glass panes with
18mm power coated beading & black vinyl gaskets
as fitted by the manufacturer.Glazing to be
executed in strict accordance to NBR Part N

HINGES: 6 x Hinges by frame manufacturer
lock ; LOCK & CYLINDER: 1 x Union Deadboit
lock without cylinder 4211305NM ; 2 x 18SC Union
Euro profile double cylinder ; DOOR HANDLES: 2
x Union Brass pull cranked ; 2 x PZ-05SS Union
narrow stile Euro SS Escutcheon ;SUNDRIES: 2 x
flushbolts by door manufacturer

TYPE:DD1 TOTAL No:05
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FRAME
Manufacturer Approved by Architect
Material 45 x 45 x 2mm wide heavy duty aluminium profile
frame Type:FT 4000.Anchored to wall as per the
manufacturer's specs. [
Finish 25 microns powder coated black ﬁhish to
Architects Approval.
LLEAF B
Manufacturer Approved by Architect
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FRAME
Manufacturer Approved by Architect .
. - N _|
Material 50 x 31 x 6mm MS angle iron welded to make
a door frame & bolted to the wall using ‘
anchor bolts
Finish Red oxide primered,painted 2 coats enamel colour
as per Architect's Approval.
LEAF
Manufacturer Approved by Architect
Material Purpose made cottage section mild steel framed by a hollow
core galvanised mild steel square section.
Finish N 2 x coat of primer for mild steel elements
2 x coats of colour enamel approved by Architect
IRONMONGERY Purpose made steel hinges by supplier.

Provide padlock with cylinder lock.
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GENERAL NOTES:

1.The glazing and fixing of glass in buildings shall be carried out in strict
accordance with SABS Code of Practice 0137

2.The specifications are to be read in conjunction with Bill of Quantities
and drawings(architectural,electrical, mechanical & structural).

3. Safaety glazing
Where any pane of glass is to be instalied-
- between the finished floor level and a level of 800 iron above such

floor; or

- anywhere in a door below a height of 1,8 m above the floor lavel; or
- within 1 m of either side of a doorway; or

- in any wall or balustrade forming part of a stairway or ramp below a
height of 1,8 m above the treads or surface of such stairway ar
ramp, including the surface of any landing forming part of such
stairway or ramp;

- in any shop window having an area greater than 1,0 m2 such pane
shall he made of safety glass,

- the work in connection with safety and security glazing shall in
addition be performed in accordance with the instructions of the
Manufacturer of the safety glass.

4, Glass louvres:
All glass louvres shall be of normal strength laminated safety glass,
regardless of length or width, with polished edges.

PROJECT NAME:

Griekwastad Rehabilitation of Old
SAPS Canteen into Offices for
SASSA

DESCRIPTION:
WINDOW SCHEDULE
DATE: SCALE:
May 2023 N.T.S
D.P.W. Arch. dwg | PROJECT No. 6730
Ref. no.:
050310

NB:
For location please refer to FLOOR PLANS.

Sills

. Internal window silis - fibre-cement for the other areas and
white glazed tiles for wet areas.

. External window sills - Precast concrete to stone and ash
walls, but brick on edge to new brick walls.

Some windows are existing and only painting and alazing is

applicaple so refer to drawinis.

WINDOWS LISTING:

N
WOT No.= Instance following number, WT= Window Type
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Ll W1a - = . ' UANTITY 01
= Width | Height | Q
3600mm | 1200mm |
1 Manufacturer Approved by Architect
<§( Material 38mm wide aluminium profile Type:FT 4000
¥ Finish 25 microns powder coated black finish to Architects Approval
T o= = )
FIXING By Specialist !.
| Manufacturer Approved by Architect -
| Material 38mm wide aluminium profile Type:FT 4000
Lji Finish 25 microns powder coated black finish to Architects Approval
i E Glass 6.5mm laminated clear float glass to comply to National Building Regulations Part N.
| | Average reflection 29%, shading co_-0.27, u-value 5.4
> _Manufacturer Appro?led by Archgct_ ) - -
% Lock To manufacturer recommendations
% Furniture To manufacturer recommendations
O —_—
% Hinges To manufacturer recommendations
O
D: —
- Accessories To manufacturer recommendations B
Internal 15 x 150 mm Fibre cement internal sill fixed with lugs,primed & 2 coats enamel paint,colour to Arch
o e A - ks
g spec
|
o | External Plastered and painted Brick on Edge
BURGLAR PROOFING | Check Floor Plan & Elevations
% The product must have passed the minimum performance reguirements as published by AAAMSA HS-B2.Comners of sash
| & frame to be mitred & crimped with aluminium comer cleats.Sealant to be applied to all mating surfaces & to glazing
é % rebates.All fastening devices to be non-corrosive material compatable with aluminium.
S,
w9
O 0
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= DIMENSIONS {
w W1b e UANTITY | 01
= Width Height Q |
3 000mm 1 200mm |
w Manufacturer | Approved by Architect
<§t Material 38mm wide aluminium profile Type:FT 4000
o Finish 25 microns powder coated black finish to Architects Approval
TR
FIXING By Spedialist
Manufacturer | Approved by Architect -
Material 38mm wide aluminium profile Type:FT 4000
% Finish 25 microns powder coated black finish to Architects Approval
li," Glass 6.5mm laminated clear float glass to comply to National Building Regulations Part N. B
: Average reflection 29%, shading co -0.27, u-value 5.4 -
|
—:!,_ - _ _—
>~ Manufacturer ]_Approved by Architect 3
ﬁi Lock | To manufacturer recommendations
% Furniture To manufacturer recommendations
O - — ——
% Hinges To manufacturer recommendations - B
O
r — - - _
- Accessories | To manufacturer recommendations B
|
Internal ' 15 x 150 mm Fibre cement internal sill fixed with lugs,primed & 2 coats enamel paint,colour to Arch
o d b e o
| spec
= = —_—
1%} External Precast cancrete sill .Code:DI, Type:Watcrete o
BURGLAR PROOFING | Check Floor Plan & Elevations
% The product must have passed the minimum performance requirements as published by AAAMSA HS-B2.Corners of sash
I & frame to be mitred & crimped with aluminium corner cleats.Sealant to be applied to all mating surfaces & to glazing
é % rebates.All fastening devices to be non-carrosive material compatable with aluminium. -
20
[TIE,
O O
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L W1ic e . ' UANTITY 02
= Width,_, .| Height | Q
2ggemm | 1200mm |
w Manufacturer Approved by Architect
<§E Material | 38mm wide aluminium profile Type:FT 4000 B
[0’ Finish 25 microns powder coated black finish to Architects Approval
o . |
‘ !
FIXING | By Specialist
| Manufacturer | Approved by Architect
Material | 28mm wide alurmninium profile Type FT 4000
ig(L Finish | 25 microns powder coated black finish to Architects Approval
5 | Glass | 8 5mm 1aminated clear float glass to comply to National Bullding Regulations Part N.
Average reflection 29%, shading co -0.27, u-value 5.4
|
|
‘ > | Manufacturer Approved by Architect
| 33 Lock To manufacturer recommendations |
g Furniture To manufacturer recommendations
o - |
| % Hinges To manufacturer recommendations
(@)
o = =
|7 | Accessories To manufacturer recommendations
Intemnal 15 x 150 mm Fibre cement internal sill fixed with lugs,primed & 2 coats enamel paint,colour to Arch
w
_1 spec
= = —
on | External Precast concrete sill .Code:Dl, Type:Watcrete
BURGLAR PROOFING | Check Floor Plan & Elevations
g The product must have passed the minimum performance requirements as published by AAAMSA HS-B2.Corners of sash
- = & frame to be mitred & crimped with aluminium corner cleats.Sealant to be applied to all mating surfaces & to glazing
é % rebates.All fastening devices to be non-corrosive material compatable with aluminium.
20 o
w f
O N —
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= DIMENSIONS ]
L W02 e UANTITY
= Width Height | Q abj'b"a “
1511mm 1 245mm . !
oy | Manufacturer Approved by Architect |
<§E Material Cottage section mild steel window frame.
o Finish 2 coats of primer for mild steel elements and 2 coats of colour enamel approved by the Architect.
r
| Architects Approval |
| FIXING By Specialist Builder |
Manufacturer Approved by Architect i
Material Cottage section mild steel window frame.
% Finish 2 coats_of primer for mild steel elements and 2 coats of colour ename! approved by the Architect.
E Architects Approval
Glass 4mm clear float glass to comply to National Building Regulations Part N.
Average reflection 29%, shading co -0.27, u-value 5.4
>~ Manufacturer Approved by Architect - - T
ﬁ Lock To manufacturer recommendations
% Furniture To manufacturer recommendations -
O S =
% Hinges To manufacturer recommendations
O
o - -
- Accessaries To manufacturer recommendations
Internal 15 x 150 mm Fibre cement internal sili fixed with lugs,primed & 2 coats enamel paint,colour to Arch
9 spec
o o :
D External BOE / Precast concrete sill .Code:DI, Type:Watcrete
BURGLAR PROOFING | Gheck Floor Plan & Elevations
% Cores in walls adjacent jambs are to be filled allowing fixing lugs to be built-in.Putty to be painted with 2 coats aluminium
— | & frame to be mitred & crimped with aluminium comer cleats.Sealant to be applied to all mating surfaces & to glazing
E:J = =
v =l _ o |
o x
Zz O _ ~ - .
w 9 |
[Oa) — .
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s DIMENSIONS
0| W03 e a1 QUANTITY
| = Width Height Q a7
I 1.022mm 1 245mm
L Manufacturer Approved by Architect
<§t Material Cottage section mild steel window frame.
[0 Finish 2 coats of primer for mild steel elements and 2 coats of colour enamel approved by the Architect.
| b Architects Approval
' FIXING By Specialist Builder
Manufacturer Approved by Architect )
Material | Cottage section mild steel window frame. -
:L: Finish 2 coats of primer for mild steel elements and 2 coats of colour enamel approved by the Architect.
u_,J Architects Approval B ) |
Glass 4mm clear float glass to comply to National Building Regulations Part N.
Average reflection 29%, shading co -0.27, u-value 5.4
> " Manufacturer Approved by Architect |
% Lock To manufacturer recommendations
% Furniture To manufacturer recommendations [
o) NN - —
% Hinges ~To manufacturer recommendations - _ |
O [
o = - — SE—
— | Accessories To manufacturer recommendations -
Internal 15 x 150 mm Fibre cement internal silt fixed with lugs,primed & 2 coats enamel paint,colour to Arch
e —
2 spec
= =
%) External BOE / Precast concrete sill .Code:DI, Type:Watcrete
BURGLAR PROOFING | Gheck Floor Plan & Elevations |
% Cores in walls adjacent jambs are to be Jﬁ_ll_ed allowing fixing lugs to be built-in.Putty to be painted with 2 coats aluminium |
B & frame to be mitred & crimped with aluminium corner cleats.Sealant to be appiied to all mating surfaces & to glazing [
< = —— {
[0 = e - —
g x
z Q — -
w9
ONa] —
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| W W04 — . UANTITY 01
= Width Height Q
1511Tmm 1 540mm
N Manufacturer Approved by Architect
<§( Material Cottage section mild steel window frame. ' |
[0 Finish 2 coats of primer for mild steel elements and 2 coats of colouglarlwel ap_proved by the Architect. |
H- Architects Approval
FIXING By Specialist Builder
Manufacturer Approved by Architect
Material Cottage section mild steel window frame. -
E<L Finish 2 coats of primer for mild steef elements and 2 coats of colour enamel approved by the Architect.
[ﬂ Architects Approv_al 3 -
' Glass 4mm clear float glass to comply to National Building Regulations Part N.
Average reflection 29%, shading co -0.27, u-value 5.4
> Manufacturer Approved by Architect - o
% Lack To manufacturer recommendations -
g Furniture To manufacturer recommendations o B - -
(@]
% Hinges Tao manufacturer recommendations
&
- Accessories To manufacturer recommendations
Internal 15 x 1580 mm Fibre cement internal sill fixed with lugs,primed & 2 coats enamel paint,colour to Arch
9 spec
i
%) External Precast concrete sill .Code:DI, Type:Waicrete
BURGLAR PROOFING | Check Floor Plan & Elevations
Z | Cores in walls adjacent jambs are to be filled allowing fixing lugs to be built-in.Putty to be painted with 2 coats aluminium
1 l~9— & frame to be mitred & crimped with aluminium corner cleats.Sealant to be applied to all mating surfaces & to glazing
I< 0.
18 r =
LLl
|z Q S
w 9
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b Wos Wdh | Hegnt | QUANTITY 01
2 400mm | SBmm 100
Ll Manufacturer_ I Approved by Architect_ SN - - -
= Material 38mm wide aluminium profile Type:FT 4000
% | Finish ' 25' rﬁigror_]s powder co;ted black ﬁni_sh to Krﬁe—cts ;l\_p;ovgl o
FIXING I By Specialist
| Manufacturer | Approved by Architect - - -
| Material | aimmWidTa aluminium profile Type:FT 4000 -
% | Finish ] 25 microns powder coated black finish to Architects Approval -
L_',-‘ Glass 6.5mm laminated clear float glass to comply to National Building Regulations Part N.
I Average reflection 29%, shading c0 -0.27, u-value 54
5. | Manufacturer | Appraved by ér(ﬂie_ct - S '
l% | Lock To manufacturer recommendations [
% | Furniture To manufacturer recommendations |
) - _
% Hinges . To manufacturer recommendations
O
0: — —_— —_— — S —
T | Accessories To manufacturer recommendations —
Internal 15 x 150 mm Fibre cement internal sill fixed with lugs,primed & 2 coats enamel paint,colour to Arch |
9 il spec
S Ext_erna[ Precast concre?em.Code:Dl, Type:Watcrete o :t
BURGLAR PROOFING | Check Floor Plan & Elevations
Z | The product must have passed the minimum performance requirements as published by AAAMSA HS-B2.Corners of sash
!_, 8 | & frame to be mitred & crimped with aluminium corner cleats.Sealant to be applied to all mating surfaces & to glazing
é L | rebates.All fastening devices to be non-corrosive material compatable with aluminium.
W&
w @
O N - -  — - —
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i W e —_— UANTITY | ‘
E 6a T Wiath | Heignt Q | 01
. | 2400mm | 1800mm i
w ! Manufacturer Approved by Architect .
= i Material 38mm wide aluminium profile Type:FT 4000 _ )
é | Finish 25 microns powder coated black finish to Architects Approval
o i— =" =
FIXING By Specialist
Manufacturer Approved by Architect B - B B
Material 38mm wide alu_minigm profile Type:FT 4000 -
% Finish 25 microns powﬂa_r co_ated black finish to Architects Approval
lﬂ _ Glass 6.5mm laminated clear float glass to comply to National Building Regulations Part N.
Ave@g_e reflection 29%, shading co -0.27, u-value 5.4 B
>~ Manufacturer Approved by Ecﬁect - o ___
% lLock To manufacturer recommendations ]
% Furniture | To manufacturer recommendations |l
o . -
% Hinges To manufacturer recommendations
O
i :
_ Accessaries | To manufacturer recommendations
Internal 15 x 150 mm Fibre cement internal sill fixed with lugs,primed & 2 coats enamel paint,colour to Arch
g spec
I External Precast concrete sill .Code:Dl, Type:Watcrete
|
|
BURGLAR PROOFING | Check Floor Plan & Elevations |
% The product must have passed the minimum performance requirements as published by AAAMSA HS-B2.Corners of sash
3 — | & frame fo be mitred & crimped with aluminium corner cleats.Sealant to be applied to all mating surfaces & to glazing
< =1
o % rebates.All fastening devices to be non-corrosive material compatable with aluminium.
2ol _ o o |
THCE '
(O e — — S
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= DIMENSIONS |
| web — = QUANTITY \ 01
3 000mm 1800 |
" Manufacturer Approved by Architect -
= Material 38mm wide aluminium profile Type:FT 4000
% Finish 25 microns powder coated black finish to Architects Approval
FIXING By Specialist
| Manufacturer Approved by Architect
| Material 38mm wide aluminium profile Type:FT 4000
Lj{ | Finish 25 microns powder coated black finish to Architects Approval
EJ-' __Glass 6.5mm laminated clear ﬂoa@ass to comply to National Building Regulations Part N.
i Average reflection 29%, shading co -0.27, u-value 5.4
|
> Manufacturer Approved by Architect B o
Hﬁ _Loc:k To manufacturer recommendations -
% Furniture To manufacturer recommendations B
& = = —
% .mges To manufacturer recommendations B N |
QO |
¥
— | Accessories To manufacturer recommendations
i
_' Internal 15 x 150 mm Fibre cement internal sill fixed with lugs,primed & 2 coats ename! paint,colour to Arch
ﬂ | spec -
% @(tgrnal - Precast concrete sill .Code:DI, Type:Watcrete - -
|
BURGLAR PROOFING | Check Floor Plan & Elevations
= | The product must have passed the minimum pgrfgrmance requirements as published by AAAMSA HS-B2.Corners of sash
1 8 & frame to be mitred & crimped with aluminiL-Jm éorner c_leat_siealant to be applied to all mating surfaces & to glazing
é A | repates.All fastening devices to be non-corrosive material compatable with aluminium.
w s
w9
O N0 — S




Page 11 of 14

= } DIMENSIONS
UI:J Wéc Width Height QUANTITY 01
_ 3 000mm 1800

w ! Manufacturer_ | Approved by Architect

= Material 38mm wide aluminium profile Type:FT 4000
‘ % F.nF ] 25 microns powder co_at;i black finish to Architecis Approval o '

I
| FIXING | By Spedialist
; Manufacturer Approved by Architect S
Material 38mm wide aluminium profile Type:FT 4000 B
é Finish 25 microns powder coated black finish to Architects Approval -
’ij" Glass 6.5mm laminated clear float glass to comply to National Building Regulations Part N.
Average reflection 29%, shading co -0.57,_u$alue 5.4 -

> Manufacturer i Ap_proved by Architect

% Lock To manufacturer recommendations -

g Furniture To manufacturer recommendations

O

% ﬂges—___ To m;mfacturer recommen_da_tibns_ - - o

O

i

- Accessories To manufacturer recommendations -

| Internal 15 x 150 mm Fibre cement internal sill fixed with lugs,primed & 2 coats enamel paint,colour to Arch
ﬂ spec o
% External Plastered and painted Brick on Edge -
BURGLAR PROOFING | Check Floor Plan & Elevations
=z _The product must have passed the minimum performance requirements as published by AAAMSA HS-B2.Corners of sash

1 8 & frame to be mitred & crimped with aluminium cormer cleats.Sealant to be applied to all mating surfaces & to glazing
é o | rebates.All fastening devices to be non-corrosive material compatable with aluminium. -
o -
w L
O n _— — — -— -
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| 1022
ge——t 4
- .
"\ /I 1,/ |
| \\vx .
[=xd . _/
S &
4 3
|
' s DIMENSIONS
L W07 . - UANTITY 06
= Width Height Q l
1 022mm 949mm |
w Manufacturer Approved by Architect
= Material Cottage section mild steel window frame. I
é Finish 2 coats of primer for mild steel elements and 2 coats of colour enamel approved by the Architect.
- Architects Approval
FIXING By Specialist Builder
Manufacturer Approved by Architect
Material | Cottage section mild steel window frame. - B
| % Finish 2 coats of primer for mild steel elements and 2 coats of colour enamel approved by the Architect.
E,-' Architects Approval
Glass 4mm clear float glass to comply to National Building Regulations Part N.
Average reflection 28%, shading co -0.27, u-value 5.4
> M;nufactuier Approved by Arc_hite_ct o o B
% Lock To manufacturer recommendations
% Furniture To manufacturer recommendations
@ - -
% Hinges To manufacturer recomrrlendations
@)
o -
. Accessories To manufacturer recommendations |
Interna 15 x 150 mm Fibre cement internal sill fixed with fugs,primed & 2 coats enamel paint,colour to Arch
o0 T
| spec
1
) External BOE / Precast concrete sill .Code:DI, Type:Watcrete
BURGLAR PROOFING | Check Floor Plan & Elevations
% Cores in walls adjacent jambs are to be filled allowing fixing lugs to be built-in.Putty to be painted with 2 coats aluminium
= & frame to be mitred & crimped with aluminium corner cleats.Sealant to be applied to all mating surfaces & to glazing
< 0
o = -
g o
Zz O |
w9 |
0o S — S |
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4Py
L= -
= 2
<
>
+_
s DIMENSIONS
m| wos Width Height QUANTITY
533mm | 849mm
L Manufacturer Approved by Architect
= Material Cottage section mild steel window frame.
é _Eaish_ — 2 coatsﬁprimer for mild steel elements and 2 coats of colour enamel approved by the Architect.
| & | Architects Approval
FIXING By Specialist Builder
Manufacturer Approved by Architect
Material Cottage section mild steel window frame. B
% iin_ish I coats_gf primer for mild steel_glements and 2 coats of colour enamel approved by the Architect.
u | Architects Approval
Glass 4mm clear float gla_ss to comply to Natio:al BTuild?]g_ Regulations Part_N._ -
| Average reflection 29%, shading co -0.27, u-value 5.4
> _Manufacturer I Approved by Architect o -
ﬂi Lack To manufacturer recommendations B
9] Fumniture To manufacturer recommendationi - -
5 -
% | Hinges | To manufacturer recommendations o '
O
x - —
- Accessories ___Tgmanufacturer recommendations N
Internal | 15 x 150 mm Fibre cement internal sill fixed with lugs,primed & 2 coats enamel paint,colour to Arch
(ﬁ 5 - spec B -
% _E_xterrlell__ __ | Plastered_and painted Bric}gn Edge - S
BURGLAR PROOFING l Check Floor Plan & Elevations
Z | Cores in walls adjacent jambs are to be filled allowing fixing lugs to be built-in.Putty to be painted with 2 coats aluminium
IZ:] 8 & frame to be mitred & crimped with aluminium corner cleats.Sealant to be applied to all mating surfaces & to glazing
- |
z O |
a9 '
[Oa] e
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SECTION A
SECTION A

A1 PRE-AMBLE TO STANDARD SPECIFICATION FOR ELECTRICAL INSTALLATIONS

GENERAL
1. INTRODUCTION
(a) These Standard Specifications cover the general technical requirements for the equipment, materials,

installation, testing, commissioning and maintenance of electrical instaliations for the Department.
These requirements shall be read in conjunction with the Documentis as specified below.

"Docurmnent” shall mean the complete set of contract documents, including the Department's Tender
Conditions, Tender Qualifications, the Standard Specification and the Detail Technical Specification
including all drawings and variation orders issued in terms of the contract.

"Contractor” shall mean the person, partnership, company or firm appointed for the supply, instaliation,
testing, commissioning and maintenance of the Electrical Installation. In the case of the Electrical
Installation being a sub-contract, nominated in terms of the Main Contract or otherwise, the word
"Contractor” shall also mean "Sub-Contractor” in terms of the Sub-Contract Conditions for the specific
installation. Where applicable the Builder or Principal Contractor shall be referred to as "Main
Contractor".

INSTALLATION WORK

The complete installation shall comply with the requirements of this Spedcification. Should any
discrepancies or contradictions exist between this specification and the Detail Technical Specification
for the specific instailation, then the laiter shall take precedence.

In the event of discrepancies between the drawings, specifications and bill of quantities the
Department shall decide whether the wark as executed shall be remeasured on site or whether
remeasurement shall be effected from the working drawings only.

The Department's authorised representative will inspect the installation from time to time during the
progress of the work. Discrepancies will be pointed out to the Contractor and these shall be remedied
at the Contractor's expense. Under no circumstances shall these inspections relieve the Contractor of
his obligations in terms of the Documents.

The Contractor shall notify the Department timeously when the installation reaches important stages of
completion (e.g. before closing cable trenches, before casting concrete, etc.) so that the Depariment's
authorised representative may schedule his inspections in the best interest of all parties concerned.

REGULATIONS

The Contractor shall issue all notices and pay all of the required fees in respect of the installation to the
authorities, and shall exempt the Department from all losses, claims, costs of expenditures which may
arise as a result of the Coniractor's negligence in complying with the requirements of the regulations.

It shall be assumed that the Gontractor is conversant with the above-mentioned requirements. Should
any requirement, by-law or regulation, which contradicts the requirements of this Document, apply or
become applicable during erection of the Installation, such requirement, by-law or regulation shall
overrule this Document and the Contractor shall immediately inform the Department of such a
contradiction, Under no circumstances shall the Contractor carry out any variations to the installation in
terms of such contradictions without obtaining the written permission to do so from the Depariment.
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4, SITE CONDITIONS

Tenderers are advised to visit the site and acquaint themselves with all local conditions pertaining to the
execution of the installation befare tender closing date. No claims from the Contractor which may arise from
insufficient knowledge of site access, type of site, labour conditions, establishment space, transport and
loading/unloading facilities, power and water supply, etc. will be considered after submission of tenders.

For services where prior permission is required before contractors can visit the site, a visit will be arranged
for all interested parties.

5. ARRANGEMENTS WITH THE SUPPLY AUTHORITY

(a) The contractor shall give all notices required by and pay all necessary fees, including any inspection
fees, which may be due to the local Supply Authority unless specified to the contrary.

(b) It shall be the responsibility of the Contractor io make the necessary arrangements with the local
Supply Authority at his own cost and to supply the labour, equipment and means to inspect, test and
commission the instaliation to the satisfaction of the Local and Supply Autherities.

{¢)  The Contractor shall supply and install all notices and warning signs that are required by the relevant
laws, regulations and/or the Documents.

6. MATERIAL AND EQUIPMENT

(a) Al material and equipment shall conform in respect of quality, manufacture, tests and performance,
with the requirements of the South African Bureau of Standards or where no such standards exist, with
the relevant current Specification of the British Standards Institution.

(by  All material and equipment shall be of high quality and suitable for the conditions on site. These
conditions shall include weather conditions as well as conditions under which materials are installed,
stored and used. Should the materials not be suitable for use under temporary site conditions then the
Goniractor shall at his own cost provide suitable protection until these unfavourable site conditions
cease o exist.

() The Contractor shall, where requested to do so, submit samples of equipment and material o the

Department for approval priar to instailation. Samples may be retained in the Department's possession
until the contract is completed after which they will be returned.

7. CONNECTIONS INVOLVING ALUMINIUM (CABLES AND TRANSFORMERS)
As a result of the fact that aluminium flows when subjected to pressure and electrical connsctions based on

this principle thus loses proper contact during the course of time, it should be noted that bolted connections
bstween aluminium and copper or any other metal is not acceptable to this Depariment.

8. CODES OF PRACTICE OR STANDARD SPECIFICATION

Where reference is made to any Cade of Practice or Standard Specification in this document the latest
edition or amendment shall be applicable, except where specified to the contrary



SECTION B.1

SECTION B.1
B.1 INSTALLATION AND TERMINATION OF CONDUITS AND CONDUIT ACCESSORIES

1. GENERAL
1.1 SCOPE

11.1 This section covers the installation of conduits and conduit accessories in buildings and other
structures under normal environmental conditions and for system voltages up to'600 V.

1.1.2  The foliowing types of conduit installations are included:

(a) Screwed metallic conduit - black enamelled and galvanised.
(b)  Plain-end metallic conduit - black enamelied and galvanised.
(c) Non-metallic conduit.

(d) Flexible conduit.

1.1.3 Conduits may be installed as follows:
(a) In open roof spaces.

(b) Cast in concrete.

(c)  Surface mounted against walls, concrete slabs, etc.

(d) in wall chases.

11.4 Where conduits are to be installed in concrete, this shall be undertaken while the building wotk is still
in progress. Conduits may only be surface mounted where specified or where the Department has
given its written consent.

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

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

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

1.1.8 For light and socket outlet circuits, the conduit used shall have an external diamater of 20mm. In afl
other instances the sizes of conduit shall be in accardance with the "Wiring Gode" for the specified
number and size of conductors, unless otherwise directed in part 2 of this specification or indicated
on the drawings.

1.2 OTHER SERVICES

Conduits may not be installed closer than 130 mm to pipes contalning gas, steam, hot water or other
materials, which may damage the conduits or conductors. Conduits may not touch pipes of other service

3



SECTION B.1

installations in order to prevent electrolytic corrosion. Where this is unavoidable, cathodic protection shall be
provided.

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

2. SCREWED METALLIC CONDUIT
2.1 GENERAL

211 In general. screwed steel conduit shall be used in the wiring of buildings.

2.1.2 The installation shall comply with SANS 10142
22  GALVANISED CONDUIT
Galvanised conduit and accessories shall be used in the following:

In damp areas.

In areas exposed to the weather.

For all installations within 50 km of the coast.

In plenum chambers containing humidifying equipment.

For surface mounted conduit installations in kitchens and boiler rooms.
In screeds resting directly on soil.

For connection points to future installations.

For underground conduit containing earthing conductors.

In buildings where animals are housed such as cattle, sheep, dogs, etc.

EASHCIOICHCICHD)

==

=

2.3 TERMINATIONS
2.3.1 Spouted Connections.

Conduits shall be connected directly to draw-boxes with spouted connections. Conduits shall be screwed
tightly home and no threads shall be visible.

2.3.2 Swiltchboards. Power skirting. etc.

Conduits shall be terminated by means of a brass female bush and two locknuts in pressed sieel
switchboards and distribution boxes, cable ducts, power skirting, etc. The conduit end shall only project far
enough through the entry hole to accommodate the bush and locknut. Alternatively the method detailed in
2.3.3 may be used.

2.3.3 Draw-boxes.
A female bush and two locknuts shall be used to terminate conduits at draw-boxes and outlet boxes without

spouts, should there be sufficient room in the box. Where there is insufficient room, a coupling, brass male
bush and locknut may be used with sufficient allowance for the reduction of the internal diameter by the male

bush.
2.3.4 Holes.

Holes to accommodate brass bushes shall be large enough to accommodate the bush with a minimum of
clearance.

2.3.5 Bush-nuts.
Bush-nuts for the connection of earth conductors to conduits are not acceptable.
24  SCREWS, BOLTS AND NUTS

Steel locknuts of thick gauge steel with milled sides shall be used in all cases. Cadmium-plated bolts and
nuts shall be used except where the installation is exposed to the weather in which case brass bolts and

4
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nuts shall be used. Screws shall be installed in all tapped holes in fittings and accessories to prevent
damage to the screw thread by concrete or plaster. The screws shall be screwed completely down to
prevent damage to the thread on the screw.

2.5  CONDUIT ENDS

Conduit ends shall be cut at right angles to ensure that ends butt squarely at joints. Threads shall not be
visible at joints and connections except at running joints. The total length of the thread on the two conduit
ends shall not exceed the length of the coupling.

2.6 JOINTS

All conduit ends shall be reamed and all joints tightly screwed. Only approved couplings shall be used.
Running joints with long threads shall be kept to a minimum and locknuts shall be provided io ensure a
strong mechanical and a continuous electrical joint. Running joints in screwed conduit are to be avoided as
far as possivle and all conduit systems shall be set or bent to the required angles. The use of normal bends
must be kept to a minimum with exception of larger diameter conduits where ihe use of such bends is
essential.

2.7  FINISH

All joints shall be painted with red lead to prevent them from rusting in damp areas, areas within 50 km of the
coast and in cases where the installation is exposed to the weather for any length of time. Where the
galvanising or black paint has been damaged, the area shall first be cleaned and a coat of zinc base paint
applied subsequently. Additional coats of paint shall only be applied after the undercoat has completely
dried. All surface mounied non-galvanised metallic conduit must be painted. (Refer to par. 8.8 of Section

B1).
2.8  CONTINUITY

Mechanical and electrical continuity shall be maintained throughout the conduit installation.

3. PLAIN-END METALLIC CONDUIT

As an alternative to the screwed conduit, plain-end conduit complying with the Department's standard
specification for "CONDUITS AND CONDUIT ACCESSORIES", par. 7 of Sectien Cl, may be installed
subject to the following additional conditions:

3.1 Bending and setting of plain-end conduit must be done with special benders and apparatus
manufactured for this purpose and which are obtainable from the suppliers of the system. Damaged
conduit resulting from the use of incorrect bending apparatus shall be completely removed and any
wiring already drawn into such damaged conduits shall be completely renewed at the Contractor's
expense.

3.2 Screwed conduit must be used in the following instances:

(a) I flameproof installations.

(b) Load bearing conduit.

(c) For the suspension of luminaries.
(d) Surface mounted conduit.

3.3 Plain-end conduit and associated accessories shall be manufactured of mild steel having a minimum
thickness of 1,2 mm and shall comply with SANS 1065. Conduit manufactured of lighter gauge
material, i.e. 0,97 mm, will not be permitted.

3.4 Al 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.
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4. NON-METALLIC CONDUIT
4.1 INSTALLATION GONDITIONS
Where specified for a particular service, non-metallic conduit may be installed under the following conditions:

4114 Al non-metallic conduit shall comply fully with SANS 850 and shall be installed in accordance with
Appendix C of the same specification as well as SANS 10142,

412 |nsulated heat-resistant boxes shall be used for outlets of totally enclosed lJuminaries and other
fittings where excessive temperatures are likely to ocour.

4.1.3 Luminaries and other fittings shall not be supported by non-metallic conduit or conduit hoxes. These
fittings shall be secured to the surrounding structure in a way that is acceptable to the Department.
Refer to the Department's standard specification for "INSTALLATION OF LUMINAIRES", Section BS.

414 The conduit shall be supported and fixed with saddles with a maximum spacing of 1 m, even in roof
spaces. (Refer to SANS 10142.) The Contractor shall supply and install all additional supporting
timbers required.

415 It shall be possible to rewire the completed instaliation in the future without undue difficulty

416 Non-metallic conduit and fittings shall not be used under the following conditions:

(a)  Outside a building (uniess protected, or sheltered under eaves).

(b) For mechanical load bearing.

(c)  Where they may be subjected to temperatures below -10°C or above 70°C for prolonged periods.

(d) As primary electrical insulation.

(e) In areas where they may be subject to mechanical damage.

{f) For applications other than those for which they are designed.

(9) In concrete slab unless specified to the contrary.

4.2 PAINTING OF CONDUITS

Exposed conduit may be painted with normal oil or PVA paints, but care must be taken to ensure that the

paint used doss not contain any component that will soften or have any other detrimental effect on the

materials from which the conduit and fittings are manufactured.

43  CONNECTING OF CONDUIT TO METAL EQUIPMENT/COMPONENTS

When any part of a non-metallic conduit system has to be connected to metal equipment or components

{e.g. switchboard, surface socket-outlet or switch box, exisling metallic conduit system, etc.) fittings and

joints manufactured specifically for this purpose must be used. Non-metallic conduit must not be threaded to

fit metallic connectors. .

44  BENDS

In conduit of nominal size not exceeding 25 mm, bends may be made in accordance with par. 4.5. In all

other cases bends must be achieved by the use of accessories that are introduced into the conduit run.

Bends shall comply with SANS 10142,

45  BENDING

Conduit of nominal size up to and including 25mm may be cold bent by hand provided that the radius of the

bend is greater than six times the nominal size of the conduit, and that the external angle of the bend does
not exceed 90°. The procedure {(which involves the use of a bending spring) should be as follows:
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(a) Determine the angle through which the conduit is to be bent.
(b)  Warm the cold conduit over the length to be bent by rubbing with hands.

{c)  Select a bending spring which matches the conduit size and insert in to the conduit at the point where
the bend is required.

{d) Bend the conduit slowly with one motion (either with the hands alone approximately 1 m apart, or
across the knee) to double the required angle, release the conduit and, when its position is stable,
withdraw the bending spring (furning it in an anti-clockwise direction 1o reduce its diameter) and gently
correct the angle.

{e) Install and secure the conduit immediately following bending.

46  ADHESIVE JOINTS

All adhesive joints must be made in a clean dry area. The surfaces of all components to be bonded must be
dry and clean.

The insertion depth should be marked on the conduit end and the adhesive applied (by means of a soft
clean brush) as quickly as possible to the surfaces to be bonded by brushing lengthwise along the condut,
ensuring that a thin coating of uniform thickness is formed. The joint must be made immediately after the
application of the adhesive by pushing the prepared parts squarely together with a twisting motion to the full
insertion depth. Care must be taken to avoid squeezing adhesive into the cableway and all excess adhesive
must be wiped off.

NOTE: Solvent adhesives contain highly volatile liquids and their containers should not be left open.

4.7 Cutting

A fine-tooth hacksaw should be used to cut conduit to the required length. Each cut end should be square
and free from swarf, burrs and loose material. When determining the length of conduit to be cut, allowance
must be made for the length of couplings or accessories attached to the conduit. Incorrect determination will
cause bulging of the conduit or insufficient joint iength.

5. FLEXIBLE CONDUIT

5.1 In installations where the equipment has to be moved frequently to enable adjustment during normal
operation, for the connection of motors or any other vibrating equipment, for the connection of
thermostats and sensors on equipment, for stove connections and where otherwise required by the
Department, flexible conduit shall be used for the final connection to the equipment.

52  The installation shall comply with SANS 10142.

5.3  Flexible conduit shall preferably be connected to the remainder of the installation by msans of a
draw-box. The flexible conduit may be connected direcily to the end of a conduit if an existing draw-
box is available within 2 m of the junction and if the flexible conduit can easily be rewired.

5.4 Flexible conduii shall consist of metal-reinforced plastic conduit or PVC-covered metal conduit with
an internal diameter of at least 15mm, unless approved to the contrary. In false ceiling voids, fiexible
conduit of galvanised steel construction may be used. connectors for coupling to the flexible conduit
shall be of the gland or screw-in type, manufactured of either brass or mild steel plated with either

zinc or cadmium.

6. INSTALLATION REQUIREMENTS
6.1 POSITIONS OF QUTLETS

All accessories such as boxes for socket-outlets, switches, lights, etc. shall be accurately positioned. it is the
responsibility of the Contractor to ensure that all outlets are’installed level and square, at the correct height
from the floor, ceiling or roof level and in the correct position relative to building lines and equipment

7
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positions as specified. It shall be the responsibility of the Gontractor to determine the correct final floor,
ceiling and roof levels in conjunction with the Main Contractor. Draw-boxes shall not be installed in positions
where they will be inaccessible after completion of the installation. Draw-boxes shall be installed in
inconspicuous positions to the approval of the Department's representative and shall be indicated on the "as
built* drawings.

6.2  COVERPLATES

All draw-boxes and outlets shall be fitted with cover plates, either as part of the switch or socket assembly or
with blank cover plates if unused. Blank cover plates shall match other cover plates in the same area. Flush
mounted cover plates in both ceilings and walls shall overlap the draw-box and edges of the recess. If the
fixing lugs are substantially deeper than the finished wall surfaces, suitable coiled steel wire or tubes shall be
used as spacers.

6.3 DRAW-WIRES

Galvanised steel draw-wires shall be installed in all unwired conduits e.g. conduits for future extensions,
telephone installations and other services.

6.4  BENDS
A maximum of two 90 bends or the equivalent displacement will be allowed between outlets and/or boxes.

Draw-boxes shall be installed at maximum intervals of 15 m in straight runs. All bends shall be made without
heating the conduit or without reducing the diameter of the conduit. The inside radius of a bend shall not be
less than five times the outside diameter of the conduit. (Refer to SANS 10142,

65  WALL SOCKET-OUTLETS

Where more thar one socket-outlet is connected to the same circuit, the conduit shall be looped from one
outlet box to the following on the same circuit. Where a metal channal is used, the conduit may be installed
from the channel directly to the outlet box on condition that the conductors can be loopaed from one outlet to
the next without making any joints in the wires.

6.6  LUMINAIRES
Where the conduit end is used to support luminaries, a ball-and socket type lid shall be fitted to the pendant
box in all cases where the conduit is langer than 500 mm. In all other cases a dome lid may be used. Where

luminaries are specified which are fixed directly to the pendant box, the pendant box shall be fixed
independently of the conduit installation except where the pendant box is cast into concrete.

8.7 FLUSH MOUNTED OUTLET BOXES

The edges of flush mounted outlet boxes shall not be deeper than 10 mm from the final surface. Spacer
springs shall be used under screws where necessary.

6.8 EXCESSHOLES

All excess holes in draw-boxes ar other conduit accessories shall be securely blanked off by means of brass
plugs to render the installation vermin proof.

6.9 DEBRIS

Care shall be taken 1o prevent debris or moisture from entering conduits during and after installation. Conduit
ends shall be sealed by means of a solid plug which shall be screwed to the conduit end. Conduits shall be
cleaned and swabbed to remove oil, moisture or other debris that may be present before conductors are
installed. Swabs shall not be attached to the conductars.



SECTION B.1
6.10 Defects
Each length of conduit shall be inspected for defects and all burrs shall be removed. All conduits that are

arlit. dented or otherwise damaaced or anv conduits with sharp internal edges shall be removed from site.
The Contractor shall ensure that conduits are not blocked.

6.11  WITHDRAWAL OF CONDUCTORS

To ensure that all electrical conductors are easily withdrawable from conduits and to ensure that there are no
_joints in the conductors, the Department's representative will have the right to have the conductors of any
circuit removed at his discretion. If the conductors are found to be in a satisfactory condition after having
been withdrawn, the Department shall bear the cost of withdrawing and re-installing such conductors. If the
conductors are found to have been damaged during installation or removal or if joints are found, they shall
be replaced and the cost shall be barne by the Contractor.

7. INSTALLATION IN CONCRETE

7.1 TIMEOUS INSTALLATION

In order not to delay building operations, the Coniractor shall ensure that all conduits and accessories which
are o be cast in concrele are placed in position in good time. The Contractor or his representative shall be in
attendance when the concrete is cast.

7.2 DRAW-BOXES

Draw-boxes, expansion joints and round ceiling boxes shall be installed where required and shall be neatly
finished to match the finished slab and wall surfaces. Ceiling draw-boxes shall be of the deep type. In hollow
block slabs, rear-entry draw-boxes shall be used. In columns where flush mounted draw-boxes are installed,
the conduits shall be offset from the surface of the column immediately after leaving the draw-box.

7.3 ELBOWS
Elbows for conduits of 32mm dia. and smaller and sharp bends will not be allowed in concrete slabs.
7.4  COVER PLATES

Draw-boxes and/or inspaction boxes shall, where possible, be grouped together under a common approved
cover plate, and must preferably installed in passages or male toilets. The cover plate shall be secured by
means of screws.

7.5 NEUTRAL AXIS

All conduits shall be installed as close as possible to the neutral axis of concrete beams, slabs and columns.
The conduits shall be rigidly secured to the reinforcing to prevent movement towards the surface of the
concrete.

7.8 FIXING TO THE SHUTTERING

All conduits, draw-boxes etc. shall be securely fixed to the shuttering to prevent displacement when concrete
is cast. Draw-boxes and outlet boxes shall preferably be secured by means of a bolt and nut instailed from
the back of the box- through the shuttering. Fixing lugs may also be used to screw the bexes fo the
shuttering. Wire will not be accepted for securing boxes to the shuttering where off-shutter finishes are
required. Where fioreglass shuttering is used by the Builder, the equipment shall be fixed to the steel only
and no holes shall be drilled or made in shuttering. All draw-boxes and outlet boxes shall be plugged with
wet paper before they are secured to the shuttering.

Before any concrete slabs are cast, all conduit droppers to switchboards shall be neatly spaced and rigidly
fixed.
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7.7 CONCRETE FLOOR SLABS

Conduits will not be allowed in concrete floor slabs of boiler rooms (or boiler houses), laundries or other
damp areas. All socket outlets and three phase outlets in damp areas shall be supplied from above with
galvanised conduit and accessories.

7.8  EXPANSION JOINTS

As far as possible, conduits shall not be installed across expansion joints. Where this is unavoidable a
conduit expansion joint shall be pravided. (Refer to par. 10)

7.9  SCREEDS

The installation of conduits in floor screeds shall be kept to a minimum. Where conduits are installed in
screeds, the top of the conduit shall be at least 20 mm below the surface of the screed. Where the screed is
Jaid directly on the ground, galvanised conduits shall be used. This ruling will always be applicable to the
lowest floor of a building. A minimum distance of twice the outside diameter of the conduit shall be left free
between adjoining conduits. Conduits shall be secured to the concrete slab at intervals not exceeding 2 m.
The Contractor shall ensure that conduits are not visible above the screed where the conduits leave the
screed.

7.10  INSPECTION

All draw-boxes, conduits, etc. which are installed in concrete shall be cleaned with compressed air and
provided with draw-wires two days after removal of the shuttering. Errors that occurred during the installation
of the conduits, or any lost draw-boxes, or blocked conduits shall be immediately reported to the Department
by telephone and confirmed in writing in order that an alternative route can be planned and approved by the
Department before the additional concrete is cast. Any additional cost shall be for the Contractor's account.

8. SURFACE INSTALLATIONS AND INSTALLATIONS IN ROOF SPACES

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

8.1 APPEARANCE

(a)  All conduits shall be installed horizontally or vertically as determined by the route and the Contractor
shall take all measures 1o ensure a neat installation.

(b)  Where conduits are to be installed directly alongside door frames, beams, etc. that are not true,
conduits shall be installed parallel to the frames, beams, etc.

(c)  Alf labels shall be removed from surface mounted conduit.
8.2  SADDLES

Conduits shall be firmly secured by means of saddles and screws and in accordance with SANS 10142,
Where saddles are used io secure vertical lengths of conduit connected to surface mounted switch boxes or
socket outlet boxes, the saddles shall be spaced so that the intervals between the box and the first saddle,
petween any two successive saddles and between the last saddle and the ceiling or roof are equidistant.
Conduits shall be secured within 150 mm before and after each 90° bend and within 100mm of each outlet
box.

8.3  JOINTS

Joints will only be allowed in surface conduit lengths exceeding 3,5 m. Threads shall not be visible at joints
of completed installations, except where running joints are used. Running joints will be allowad only when
absolutely necessary. All running joints shall be provided with locknuts and shall be painted with red lead
immediately after installation.
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8.4  ACCESSORIES

Inspection bends or tee pieces shall not be used. Non-inspaction type bends may be used in the case of
32mm or 50 mm diameter conduits. Al draw-boxes supporting luminaries or other equipment shall be fixed
independently of the conduit installation.

8.5 OFFSETS

Where an offset is required at conduit terminations or crossovers, the conduit shall be saddied at the offset.

8.6  CROSS-OVER

Conduit routes shall be carefully planned to avoid crossovers. Where a crossover is inevitable, one conduit
only shall be offset to cross the other. Grossovers shall be as shorl as possible and shall be uniform.
Alternatively, crossovers shall be installed in purpose-made boxes. This method shall be employed on face
brick walls and in other circumstances where required by the Department.

8.7 PARALLEL CONDUIT

Parallel conduit runs shall be equidistant and saddles shall be installed in line. Alternatively, a Specialblamp
may be used to secure all conduits in unison. In the case of conduits of different diameters, the laiter method
shall anly be used if a purpose-made clamp designed to accommodate the various conduit sizes, is
provided.

8.8 PAINTING OF CONDUIT

All surface mounted conduits and accessories shall be painted with two coats of a high quality enamel paint
or as otherwise specified. The colour shall comply with the colour code specified for the installation or where
no code has been specified, shall match the colour of the surrounding finishes.

8.9  CONDUIT IN ROOF SPACES

8.9.1 In open roof spaces (no ceiling) conduits shall run along the wall plates and the rafters. The
installation of conduits suspended between the rafters is not acceptable.

8.9.2 Conduit in roof spaces shall be installed paralle! or at right angles to the roof members and shall be
secured at intervals not exceeding 1,5 m by means of saddles screwed to the roof timbers for metallic
caonduit and 1m for non-metallic conduit.

8.9.3 Nails or crampets will not be allowed.

894 Under flat roofs in false ceilings or where there is less than 900 mm clearance, or in instances where
the ceilings are insulated with glass-wool or other insulating material impeding access, the conduit
shall be installed in a manner which allows for wiring from below the ceilings.

8.9.5 Conduit runs from switchboards shall terminate in fabricated sheet steel draw-boxes installed directly
above or in close proximity to the boards. Refer to the Department's standard specification for
“CONNECTIONS TO SWITCHBOARDS", par. 2 of Section B10.

8.9.6 Spare conduits covering the total number of spare ways on swilchboards, shall be provided between
the boards and the roof draw-box.

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

8.10 FIXING TO WALLS

Only approved plugging materials such as aluminium inserts, fibre plugs or plastic plugs, etc., and round-
head screws shall be used when fixing saddles, switches, plugs etc. to walls. Wood plugs are not acceptable
nor should plugs be installed in joints in brick walls.
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9. FUTURE EXTENSIONS
9.1  OPEN ROOF SPACES

Conduits intended for future switches and socket outlets, shall terminate 40 mm above the tie beams in roof
spaces with more than 900 mm free space. The conduit ends shall be threaded and fitted with a coupling
and brass plug.

9.2  CONCRETE SLABS

Conduit ends shall protrude 150 mm from the concrete {0 facilitate the installation of future extensions
above, below or to the side of the concrete slabs. All these conduits shall be connected to a draw-box, which
is cast into the concrete within 2 m of the end of the concrete. Conduit ends shall be threaded and fitted with
a coupling and brass plug. In cases where holes cannot be drilled through the shuttering to accommodate
the conduit end, a deep draw-box with rear entry may be placed over the conduit end.

9.3 COVERPLATES

Unused boxes for switches and socket-outlets shall be covered with metal cover plates. Unused boxes for
luminaries shall be covered with round galvanised metal cover plates, which fit tightly against the finished
surface. The cover plate shall overlap the outlet box and recess.

9.4  GALVANISED CONDUIT

Galvanised conduit shall be installed at all free ends intended for future extensions. The conduit shall be
treated with a paint, which will prevent corrosion and white rust.

10. EXPANSION JOINTS

101 Where conduits cross expansian joints in the structure, approved draw-boxeas which provide a flexible
connection in the conduit installation shall be installed. Refer to the Department's standard drawing
No EE3/136/139.

10.2  The draw-box shall be installed adjacent to the expansion joint of the structure and a conduit sleeve,
one size larger than that specified for the circuit, shall be provided an the side of the draw-box
nearest the joint. The one end of the sleeve shall terminate at the edge of the joint and the other shall
be securad {o the draw-box by means of locknuts.

10.3  The circuit conduit passing through the sleeve shall be terminated 40 mm inside the draw-box and in
the case of metallic conduit, the conduit end shall be fitted with a brass bush. The gap between the
slesve and the conduit at tha joint shall be sealed with 'Pratley Tic-Tac' or equal sealing compound,
to prevent the ingress of wet cement. In the case of metallic conduit, an earth clip shall be fiited to the
conduit projection inside the draw-box and the conduit bonded to the box by means of 2,5mmz2 bare
copper earth wire and a brass bolt and nut.

10.4 The end of the other circuit conduit shall be secured to the draw-box by means of locknuts and a
brass bush in the case of screwed metallic conduit or a standard bushed adaptor for other conduit

types.

10.5 Inthe case of metallic conduit, a 2,5mm2 bare copper wire shall be installed between the first conduit
hoxes on elther side of the joint, in addition to an earth wire, which may be specified for the circuit.
The conduit boxes shall be drilled and tapped and the earth wire shall be bonded to the boxes by
means of lugs and brass screws.

10.6 Suitable steel cover plates shall be screwed to draw-boxes installed along the expansion joint. The
cover plates shall be installed before the ceilings are painted.

10.7 Where a number of conduits are installed in parallel they shall cross the expansion joint of the
structure via a single draw-box. A number of draw-hoxes adjacent to each other will not be allowed.
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CHASES AND BUILDER'S WORK

Except where otherwise specified the Builder or Main Gontractor shall be responsible for the builder's
work related to the installation of conduits, outlet boxes, switchboard trays, bonding trays and other
wall outlet boxes and will undertake the necessary chasing and cutting of walls and the provision of
openings in ceilings and floors for luminaries and other electrical outlets. The Contractor shall notify
the Builder or Main Contractor of his requirements and the responsibility lies with the Gontractor to
ensure that all builder's work is clearly indicated or marked in accordance with his requirements.

Elecirical materials to be built in must be supplied, placed and fixed in position by the Contractor
when required to do so by the Bullder or Main Contractor. The Contractor shall also ensure that these
materials are installed in the correct positions.

Where no Builder or Main Contractor is available, the Contractor must provide all chases and is
required to cover conduits installed in chases by a layer of 4:1 mixture of coarse sand and cement,
finished 6 mm below the face of the plaster and roughened. Chases shall be deep enough to ensure
that the top of conduits are at lsast 12 mm below the finished surface of the plaster.

Where the Contractor is responsible for the cutiing of chases or the building in of conduits and other
equipment, he will be held responsible for all damage as a result of this work and will be required io
make good to the satisfaction of the Department.

This ruling is particularly applicable but not exclusively to the rewiring and renewal of existing
installations. Chases shall be made by means of a cutting machine.

Under no circumstances shall face brick walls or finished surfaces be chased or cut without the
written permission of the Department. Where it is necessary to cut or drill holes in the concrete
structure, the prior permission of the Department shall be obtained.
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SECTION B2

B2. INSTALLATION OF WIRING CHANNELS, UNDERFLOOR DUCTING AND POWER
SKIRTING

1. RESPONSIBILITY OF THE CONTRACTOR

The Contractor shall supply and install all wiring channels, underfloor ducting and power skirting as specified
or as required for the cable, socket outlet and wiring installation including the necessary supports, hangers,
fixing materials, bends, angles, junctions, T-pieces, etc. He shall further liaise with the Main contractor to
verify the position of holes and access routes through the structure and finishes.

(Refer to the Department's quality specification for "WIRING CHANNELS, UNDERFLOOR DUCTING AND
POWER SKIRTING", Section C2 to determine which types are acceptable).

2. WIRING CHANNELS
2.1 FIXING

The Contractor shall supply and install all hangers, supports or fixings for the channels. Channels up to and
including 76 x 76 mm shall be supported at maximum intervals of 600 mm and larger channels at maximum
intervals of 1 m. Channel runs shall be carefully planned to avoid clashes with other services and to ensure
that all covers can be removed after completion of the entire installation. Purpose made clamps, hangers,
ete. shall be used as required. Where it is not possible to support the channels at the specified intervals, they
shall be supported in a sound manner to the satisfaction of the Department.

2.2 INSTALLATION IN CONCRETE

Where channels are cast into concrete, the insert type shall be used. Additional spacer blocks shall be used
where necessary to prevent ducts from being deformed while the concrete is cast. Channels shall be filled
with polystyrene or other suitable fillers to prevent the ingress of concrete and shall be securely fixed in
position to the shuttering.

2.3 COVER PLATES

All channels up to and including 127mm width shall have snap-in cover plates of metal or PVC. Cover plates
for wider channels shall be of metal and shall be fixed by means of screws at suitable intervals to prevent
warping. Gover plates shall be installed over the full length of the channels. Flush mounied wiring channels
shall be fitted with overlapping metal cover plates with plastic edge trim to cover irregularities in the wall
recess.

2.4 JOINTS

Adjoining lengths shall be aligned and securely joined by means of fishplates fixed by mushroom bolts,
washers and nuts or connection pieces that are pop-riveted to both adjoining sections. All adjoining sections
shall be rectangular and shall butt tightly. Covers shall fit tightly across the joints.

Where channels cross expansion joints in the structure, suitable expansion joints shall be provided in the
channels by means of fishplates pop-riveted or screwed to the channel on cone side of the expansion joint
and floating freely in the channel on the other side of the expansion joint.

25  SUPPORT FOR CONDUCTORS
All conductors in inverted cable channels shall be retained by means of metal clips or metal spacer bars at
not more than 1m cenires. Where vertical duct lengths exceed 5m, conductors installed in the channels shall

he secured at intervals not exceeding 5m to support the weight of the conductors. Glamps shall be provided
in suitable draw-boxes for this purpose.
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2.6  CONDUIT CONNECTIONS

Conduit connections shall be terminated by means of two locknuts and a brass female bush. Where the
channel is wide enough, conduit connections may be made by means of a conduit box and hole through the
back or side of the channel, All holes through which conductors pass shall be fitted with bushes or grommets
or shall be sleeved.

2.7 INTERNAL FINISHES

Bends and T-joints shall be constructed to ensure compliance with the allowable bending radii specified in
SANS 10142, Appendix D in the case of PVC-insulated cables and conductors and shall comply with the
relevant specification in the case of other cables. Burrs and sharp edges shall be removed and the inside
edges of the joints shall be lined with rubber cement or other suitable rubberised or plastic compound to
prevent laceration of the conductor insulation.

2.8  VERMIN PROOFING

All cable channels shall be vermin proofed after installation. Holes shall be covered by means of screwed
metal plugs or by means of metal strips, which are bolted, or pop-riveted to the channel. Wooden or other
plugs which are driven info holes or other temporary plugs or covers are not acceptable.

2.9  SERVICES

Multiple duct runs or internal metal partitions shall be used where conductors for power, control,
communication and other services are present.

3. UNDERFLOOR DUCTING .

3.1 GENERAL

3.1.1 Two or three compariment underfloor ducting as specified shall be supplied and installed in the
positions and according to the layouts indicated on the drawings.

3.1.2 Three compartment ducting shall have a cross-section of approximately 200 x 32mm, subdivided into
three approximately equal compariments, of which the centre compartment shall be used for
electrical power distribution with the two outer compartments for telephone and other light current
services respectively.

3.1.3 Unless specified to the contrary in the Detail Technical Specification or on the drawings, each
compartment shall be provided with openings (oceurring in line) at 1,5 m centres to permit installation
of pedestals or recessed outlets in accordance with the design of the system. The openings shall
have removable, flush, cover plates and shall have prepared fixing holes for future installation of
pedestals or recessed outlets. The centre of the openings shall be offset a distance of 200 mm from
the building nodule lines.

3.2 JUNCTIONS

The underfloor ducting installation shall be provided with flush cross-over, T-junction and right angle bend
draw-boxes instalied in the runs of ducting, generally as indicated on the drawings. The junction boxes shall
be complete with cross-over of services. The junction boxes shall have nominal 300 x 300mm removable
cover plates secured by means of four countersunk screws.

3.3 PEDESTAL UNITS
Where the system accommodates floor pedestal units, these shall consist of pressed steel or die cast
aluminium units, suitable for either two or three services, as specified in the Detail Technical Specification.

Where the pedestals are installed on vinyl tiled or similar floars which will be subject to washing, a matching
waterproofing gasket shali be supplied below each pedestal to render the junction waterproof.
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3.4 INSTALLATION

The underfloor ducting, junction boxes, pedestals, outlets and other accessories shall be installed strictly in
accordance with the manufacturer's instructions and according to the following procedure:

a) The underfioor ducting shall be installed on a mortar bed, provided by the Plasterer for purposes of
levelling the channel to the final floor screed level. The Contractor shall assist the Plasterer in
marking out the layout of the ducting to enable the mortar bed to be laid. Final height of the underfloor
ducting shall be determined in close liaison with the Builder.

b) After installation of the mortar bed, the components of the underfloor ducting shall be assembled and
installed by the Contractor, following which the screeding will be completed.

3.5  TERMINATIONS

Up bends manufactured by the supplier of the underfloor ducting shall be supplied and installed wherever
the ducting is terminated al a switchboard, telephone duct or telephone distribution box or where the ducting
terminates behind power skirting.

3.6  WIRING

3.6.1 Power circuit wiring shall be installed in the centre compartment of the underfloor ducting. Sufficient
slack shall be provided to allow for the installation of a floor pedestal outlet at each opening in the
ducting, whether an outlet is specified at that position or not. This provision shall take the form of
loops in the wiring, including the earth wire, wherever the openings occur. The loops shall be pushed
back into the channel and the cover plates replaced. In the instances where pedestals/outlets are not
installed, these provisions shall of necessity only be made for the area covered by the circuit and not
for the run from the switchboard.

3.6.2 The entire underfloor ducting installation shall be effectively earthed and bonded together.
36.3 GQalvanised draw-wires shall be supplied and installed along the entire length of the telephone and

light current service compartments of the underfloor ducting. The draw-wires shall be interrupted at
the junction boxes, with enough slack left coiled up to facilitate the drawing in of cables by others,

3.7 EXPANSION JOINTS

Where expansion joints in the buildings are crossed by underfloor ducting, expansion joints shall be provided
as detailed in par. 2.4 of this section.

4. POWER SKIRTING
4.1 GENERAL

41.1 Two or three compartment power skirting as specified shall be supplied and installed in the positions
and according to the layouts indicated on the drawings.

412 The top compartment shall be used for power wiring and switched socket outlets, whilst the bottom
compartments shall be for telephone and other light current services.

4.2 MODULE

421 The power skirting shall be manufactured from 1mm (minimum) thick sheet steel or aluminium (as
specified) in approximately 2,5m lengths.

429 The covers shall be manufactured in modular lengths, as specified in the Detalil Technical
Specification or otherwise in 1 m lengths and shall be secured to the wall channel by means of toggle
or swivel nuts. Snap-in covers are also acceptable.

4223 At the building module lines, covers of specified iength or otherwise in 250 mm lengths shall be
installed, against which partition walls may be instalied, thereby ftrapping these covers. The
removable modular covers shall be installed between these "fixed" covers.
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424 Each modular cover associated with the power compartment shall be punched and prepared for the

4.2.5

4.2.6

4.3

installation of either a 13A or a 16A, 3-pin standard flush switched socket ouilet, whether any is
specified or indicated for that module or not. Where socket outlets are not installed, the punched
holes shall be blanked off with a meta! blanking plate, painted the same colour as the power skirting
and installed at the back of the covers. These blanking plates shall be easily removable to permit
future installation of socket outlets.

Unless otherwise specified, no provision shall be made on the covers of the telephone or light current
services compartments for the installation of sockets.

Factory-made end covers shall be installed at the ends of all runs of power skirting. All internal and
external bends or offsets shall be factory-made and shall be installed to provide a neat and
workmanlike appearance.

PAINTING

The power skirting shall be painted in a colour as specified in the Detail Technical Specification. The painting
of steel power skirting shall comply with the Department’s "STANDARD PAINT SPECIFICATION", Section
£39. Aluminium power skirting shall be anodised. The power skirting channels and covers shall be
individually wrapped or packed to protect them against damage in transit and before installation.

4.4

4.41

4,42

443

4.5

4.51

4,5.2

453

4.6

SOCKET-OUTLETS

Standard 13 A or 16 A, 3-pin flush switched socket outlets (100 x 50 mm nominal size) shall be
supplied and installed in the pasitions indicated on the drawings and as specified in the Detail
Technical Specification.

The switched socket outlets shall be secured to the channel by means of suitable brackels.

After installation of the modular front covers, they shall be screwed to the socket outlets to ensure
proper alignment between the two components. Separate standard covers need not be provided for
the socket outlets.

CONDUIT FEEDERS

Conduits for the circuit wiring o the power skirting shall be installed in the floor slab and shall
ierminate in flush conduit or bexes, behind the power skirting and installed to match the height of the
power, telephone and light current services compartments of the skirting.

The wiring/cables shall pass through large diameier holes cut in the rear of the power skirting. The
holes shall be suitably bushed or trimmed to prevent damage to the wiring or cables.

Aliernatively conduits feeding to the telephone compartment may be terminated in boxes facing
upwards in the floor slab immediately below the power skirting, with suitable bushed or trimmed
openings being provided through the bottom of the power skirting duct for the cables to pass through.
(Applicable only where the power skirting occurs at floor level).

POWER SKIRTING AT DOORWAYS

Where a section of power skirling is interrupted by a doorway, bridging conduits shall be installed to
interconnect the power skirting sections. Where conduits are not specifically indicated, a minimum of 1 %
32mm bridging conduit shall be installed for each of the power, light current and telephone compartments.

4.7

GCLEANING

Prior to fitting front covers, the power skirting shall be thoroughly cleaned to remove all dust and rubble and
damage to paintwork where this has occurred, shall be repaired.
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SECTION B3

B.3 INSTALLATION OF CABLE TRAYS AND LADDERS

1. GENERAL

Cable trays and cable ladders complying with the Department's standard specification for "CABLE TRAYS
AND LADDERS", Section C3 shall be supplied and installed where specified and/or where generally suitable
for cable distribution.

2. RESPONSIBILITY OF THE CONTRACTOR

The Contractor shall supply and install all cable trays and/or ladders as specified or as required by the cable

routes including the necessary supports, clamps, hangers, fixing materials, bends, angles, junctions,

reducers, T-pieces etc. He shall further liaise with the Main Contractor for the provision of holes and access
through the structure and finishes.

3. SUPPORTS

Cable tray supports shall consist of two steel hangar rods, at least 8mm in diameter, on both sides of the tray
with a substantial steel cross-member on the underside of the tray and bolied to the rods. Alternatively, cable
trays may be cantilevered from walls on suitable brackets.

4, SPACING OF HORIZONTAL SUPPORTS

4.1 Horizontal trays shall be supported at the following maximum intervals.

(a) 1,2 mm to 1,6 mm thick metal with 12mm to 19 mm return trays.
1m maximum spacing

(b) 2.5 mm thick metal trays with 76 mm return 1,5m spacing.

(c) Cable ladders with 76mm side rail of 2mm thickness and with crossrungs.
1,5m spacing

(d) Metal cable ladders other than ¢) above, including site manufactured angle iron types
1m spacing

(e) 3 mm thick PVC trays with 40mm return. 1m maximurn spacing

() 4 mm thick PVC trays with 60mm return 1,5m maximum spacing

4.2 In addition to the above spacing on the longitudinal run, trays and ladders shall be supported at each
bend, offset and T-junction.

5. JOINTS

5.1 Joints shall be smooth and without projections or rough edges that may damage fthe cables. The
Contractor will be required to cover joints with rubber cement or other non-hardening rubberised or
plastic compounds if in the opinion of the Department joints may damage cables.

52  Joints shall as far as possible be arranged to fall on supporis. Where joints do not coincide with
supports, joints shall be made by means of wrap-around splices of the same material as the tray and
at least 450mm long. The two cable fray ends shall butt tightly at the centre of the splice and the
splice shall be bolted to each cable tray be means of at least 8 round head bolts, nuts and washers.
Splices shall have the same finish as the rest of the tray.

53  Splices as described above shall be provided at joints, which do coincide with supports if the loaded
tray sags adjacent to the joint due to the interruption of the bending moment in the tray.
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6. FIXING TO SUPPORTS

Trays shall be bolted lo supports by at least two round head bolis per support. Bolts shall be securely
tightened against the tray surface tc avoid projections which might damage cables during installation.

7. FIXING TO THE STRUCTURE

7.1 Where installed on concrete or brick, the supports for cable trays and ladders shall be securely fixed
by means of at least 2 heavy duty, expansion type anchor bolts. Cantilevered ftrays shall be
supported by a minimum of two 6mm diameter expansion bolts per support.

7.2 It is the responsibility of the Contractor to ensure that adequate fixing is provided since cable trays
and ladders that work loose shall be rectified at his expense, The fixing shall take into account site
conditions that prevail during installation,

7.3 Where installed on vertical steelwork, cable trays and ladders shall be fixed by means of Bmm
diameter bolts and nuts.

7.4 On horizontal steelwork, use may alternatively be made of "CADDY" type fasteners.

7.5 Horizontal trays and laddesrs shall in general be installed 450 mm below slabs, ceilings, etc. to
facilitate access during installation of cables.

7.6 Multiple runs shall be spaced at least 300 mm apart unless a different spacing is specified in the
Detail Technical Specification.

8. INSTALLATION OF CABLES

Cables shall be installed adjacent and parallel to each other on the trays with spacings as specified in the
Department's standard specification for "INSTALLATION OF CABLES", Section B8, and snaked slightly to
allow for expansion. Cables shall present a neat appearance and shall under no circumstances be bunched.
Cables shall be clamped at maximum intervals of 3 m whan installed on horizontal trays and at maximum in-
tervals of 800 mm when installed on vertical trays.

9. EARTHING

Metal trays and ladders shall be bonded to the earth bar of the switchboard ta which the cables are
connected. Additional bare copper stranded conductors or copper tape shall be beled to the tray or ladder
where the electrical continuity cannot be guaranteed. These additional conductors or tapes shall always be
installed in outdoor applications and in coastal regions.

10. CORROSION
PVC trays shall be used in corrosive atmospheres. All supports shall be adequately protected against

corrosion, preferably with a powder coated paint finish in accordance with the Department's "STANDARD
PAINT SPECIFICATION", Section C39.
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SECTION B4
B.4 FIXING MATERIALS

1. RESPONSIBILITY

It is the responsibility of the Contractor to position and securely fix conduits, ducts, cables and cable
channels, switchboards, fittings and all other equipment or accessories as required for the Installation. The
Contractor shall provide and fix all supports, clamps, brackets, hangers and other fixing materials.

2. FINISHING

All unpainted supporting steelwork installed by the Coniractor shall be wire brushed and given one coat of
rust-resisting primer, followed by one coat of high quality enamel paint before any other equipment is fixed.

3. STRUCTURAL STEEL

Supports, brackets, hangers, etc. may only be welded to structural steel members where prior permission of
the Department has been obtained. "CADDY" or similar fasteners may be used to fix equipment to structural
steel members.

4, SCREWS AND BOLTS

Where holes exist in equipment to be fixed, bolts and fixing screws as specified shall be used. Where sizes
are not specified, the largest bolt or screw that will fit into the hole shall be used.

5. WALL PLUGS

Where the fixing holes in brick or concrete walls are smaller than 10mm dia. and where the mass of the
equipment is less than 10kg, wall plugs may be used to fix conduits, cables and other equipment. Fibre or
plastic plugs shall be used. Wooden Plugs are not acceptable. Aluminium plugs may be used in face bricks.
Plugs installed in joints between bricks are not acceptable. A masonry drill of the correct size shall be used
to drill holes for plugs. Round-headed screws of the correct diameter to match the specific plug shall be used
throughout.

6. ANCHOR BOLTS

Where the fixing holes are 10mm and larger or where the mass of the equipment is 10kg, equipment shall be
fixed by means of expanding anchor bolts or by means of bolis cast into the concrete or built into walls.

7. GALVANISED EQUIPMENT
Brass screws holts and nuts shall be used to fix galvanised equipment.

8. SHOT-FIRED FIXING

8.1 Materials such as matal cable ducts or channels may be fixed against walls and concrete slabs by
means of the shot-fired fixings.

8.2  The Coniractor shall ascertain whether this method aof fixing will carry the weight of the material
including conductors, cables and other items of equipment to be installed later. Should it be found
that the method of fixing is inadequate and supports tend to loosen, the Contractor will be required to
fix the material by an alternative method to the satisfaction of the Department.

8.3  Where the shot-fired method is used, warning signs shall be placed at all entrances leading to the

area where this work is in progress. The Contractor shall take all reasonable precautions to prevent
accidents. Refer also to The Occupational Health and Safety Act.
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8.4  Nails and explosive charges recommended by the manufacturer shall be used throughout.
9. CLAMPS AND BRACKETS
Clamps and brackets used to fix or support equipment such as cable trays, ducts, etc. shall be of a
purpose-made type suitable for the spedoific application. Refer also to the Department's standard specifica-

tion for "CABLE TRAYS AND LADDERS", Section B3 and "INSTALLATION OF WIRING CHANNELS",
Section B2.
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SECTION B5

B.5 WIRING

This section covers wiring in approved wire-ways for electrical instaliations in buildings or other structures
under normal environmental conditions for 50 Hz systems not exceeding 800 V.

1. TYPE OF CONDUCTORS

PVC-insulated or equivalent, stranded copper conductors and bare stranded or green PVC-insulated copper
earth conductars complying with the Department's quality specification for "PVC-INSULATED CABLES",
Section C4, shall be used exclusively. Only where cables are specified or in instances where the exceptions
stipulated in SANS 10142 are applicable, may the Contractor deviate from this requirement.

2. WIRE-WAYS

2.1 Al unarmoured conductors shall be installed in conduits, cable channels (trunking) or power skirting
and shall under no circumstances be exposed. Cable channels and power skirting shall be of metal
construction unless specifically approved to the contrary.

2.2 Tenderers must note that common wire-ways will only be permitted for relatively light current-carrying
conductors such as lighting and socket-outlet circuits. Refer also to par. 4 below. Heavy current-
carrying canductors such as feeders to distribution poards and large power points, must be installed
in separate conduits or wire-ways.

3. ORDER OF WORK

Wiring shall only be carried out after the wire-way installation has been completed, but before painting has
commenced. Debris and moisture shall be removed from the wireways prior to the installation of the
conductors.

4, CIRCUITS

Condustors that are connected to different switchboards, shall not be installed in the same wireway. The
wiring of one circuit only will be allowed in a 20 mm dia. conduit with the exception of the wiring from
switchboards to fabricated sheet metal boxes close to switchbéards in which case more than one circuit will
be allowed. For larger conduit sizes the requirements of SANS 10142, shall be met.

5. LOOPING AND JOINTS

A loop-in wiring system where conductors are looped from outlet to outlet, shall be employed. Joints in
conductors shall be avoided as far as possible but where it becomes unavoidable, joints will be accepted in
cable channels only and not in conduits. Joints shall be soldered or shall alternatively consist of approved

ferruling, properly covered with heat-shrink sleeves. The use of PVC insulation tape is not acceptable.

6. GROUPING OF CONDUCTORS

In cases where the conductors of more than one circuit are installed in the same wireway, the conductors of
each separate circuit (including earth conductor) shall be taped at intervals of 1m with PVC insulation tape.
The conductors of different circuits shall however remain separate in order that any given circuit can be
withdrawn. Conductors entering switchboards or contral boards shall be grouped and bound by means of
plastic or metal bands (not tape).

7. CABLE TRAYS
Conductors may only be installed directly on cable trays if specifically approved by the Department. In these

cases cable trays shall be at least 2m above walkways or working areas. Gonductors of the same circuit
shall be grouped in the same manner as described in the previous paragraph. All the conductors on the
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cable tray shall then be tied down securely to the cable tray at intervals of 2m or less by means of plastic or
metal bands (not tape).

8. DRAWING-IN OF CONDUCTORS
When conductors are drawn through conduit, care shall be taken that they are not kinked or twisted. Care

shall also be taken that the conductors do not come into contact with materials or surfaces that may damage
or otherwise adversely affect the durability of the conductor.

9. THREE-PHASE OUTLETS

9.1 With the exception of three-phase outlets, circuits connected to different phases shalfl not normally be
present at lighting, switch or socket outlet boxes. Where this is unavoidable, barriers shall be
provided between terminals or connections of the various phases and the box shall be suitably
labelled internally to indicate the presence of three phase voltages.

9.2 A neutral conductor shall be instalied to all three phase outlets intended for aquipment connection,
whether sockets or isolators, irrespective of whether the particular equipment normally requires a
neutral or not.

10. VERTICAL CONDUIT INSTALLATION

Conductors installed in vertical wire-ways shall be secured at intervals not exceeding 5m to support the
weight of the conductors. Clamps shall be provided in stitable drawboxes for this purpose.

11. CONNECTIONS
The insulation of conductors shall only be removed over the portion of the conductors that enter the

terminale of switches, socket outlets or other equipment. When more than one conductor enters a terminal,
the strands shall be securely twisted together. Under no circumstances shall strands be cut oif.

12. EARTHING CONDUCTCORS

121 When earth continuily conductors are looped between terminals of equipment, the looped conductor
ends shall be twisted together and then soldered or ferruled lo ensure that earth continuity is
maintained when the conductors are removed from a terminal.

122 The installation shall be earthed to comply with SANS 10142.

12.3  The installation shall be bonded to comply with- SANS 10142.

13. COLOURS

The colours of conductor insulation shall comply with SANS 10142, The colours of conductors for sub-

circuits shall as far as possible correspond with the colour of the supply phase. The colours of conductors for
wiring to two-way and intermediate switches shall preferably differ from the colour of phase conductors.

14. SINGLE-POLE SWITCHES

Single-pole switches shall be connected o the phase conductor and not to the neutral conductor.
15. SIZE OF CONDUCTORS

Where conductor sizes are not specified, the following minimum conductor sizes shall(be used:
Lighting circuits: 1,5mm? and 2.5mm? copper earth conductor

Socket-outlet circuits:  2,5mm2 and 2,5mm? copper earth conductor.

Beli circuits: 1,5mm?2

Stove circuits: 10mm2 and 8mm?2 capper earth conductor
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Clock circuits: 1,5mm?2

16. PARTITIONS

16.1 When wiring is installed in removable partitions, the vertical and/or horizontal metal supports of the
walls may be utilised for wiring on condition that:

(a) the conductors are not exposead,
(b) the metal supporis are properly earthed,

{c) a separate bare earth continuity conductor is drawn in together with the current carrying conductors
and is earthed to the metal parts of the switches and/or the socket-outlets, and

(d)y  conductors are installed in the metal and non-inflammable sections of the partitions.
16.2 Conductors enclosed in a copper braiding (harness wiring) may be installed in removable partitions.
The braiding can be used as earth continuity conductor. The wiring shall be joined to the conduit {or

cable) installation by interconnecting the conductor and the earth conductors in a draw-box using
suitable ferrules and heat-shrink sleeves or screwed terminals.
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SECTION B6

B.6 INSTALLATION OF CABLES

This section covers the installation of cables for the distribution of power in buildings, other structures and in
ground for system voltages up to 11 kV, 50 Hz.

1.

1.1

(@)

1.2.

GENERAL
CABLE TYPES

All cables and jointing and termination accessaries used for power distribution shall comply with the
Department's Quality Specifications, Section C.

Cables with copper conductors shali be used throughout unless otherwise specified or approved.

All unarmoured cables shall be installed in metal trunking, slesves or conduit unless clearly specified
to the contrary.

XLPE Cables shall only be used in exceptional circumstances with the written permission of the
Department.

COMPETENCE OF PERSONNEL

It is a definite requirement that the Contractor shall only employ personne! fully conversant with cable
manufacturer's recammendations for joining and terminating cables.

2.

2.1

2.2
2.3
3.
3.1
311

3.1.2

IDENTIFICATION OF CABLES

Cables shall be identified at all terminations by means of punched metallic pbands or marked with
labels or tags. (Refer also to SANS 10142).

The use of PVC tape with punched characters is not acceptable.

The identification numbers of cables shall be shown on "as built" drawings of the Installation.
TRENCHING

GENERAL

The Gontractor shall be responsible for all trenching excavations unless specified to the contrary.

The Contractor shall, before trenching commences, familiarise himself with the routes and site
conditions and the procedure and order of doing the work shall be planned in conjunction with the
general construction programme for other services and building requirements.

The Contractor shall acquaint himself with the position of all the existing services such as stormwater
pipes, water mains, sewer mains, gas pipes, telephone cables, etc. before any excavations are
commenced. For this purpose he shall approach this Department's represantative, the Jocal municipal

authority and any other authority which may be involved, in writing.

The Contractor will be held responsible for damage to any existing services brought to his attention
by the relevant authorities and shall be responsible for the cost of repairs.

The Contractor shall take all the necessary precautions and provide the necessary warning signs
and/or lights to ensure that the public and/or employees on site are not endangered.

The Contractor shall ensure that the excavations will not endanger existing structures, roads,
railways, other site constructions or other property.
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SECTION B.6

MECHANICAL EXCAVATORS

Power driven mechanical excavators may be used for trenching operations provided that they are not
used in close proximity Lo other plant, services or other installations likely to be damaged by the use
of such machinery.

The use of power driven mechanical excavators shall be subject to the approval of the Department.
Should the excavator produce trenches that exceed the required dimensions, payment based on
volumetric excavation rates will be calculated on the required dimensions only.

BLASTING
No guarantee is given or implied that blasting will not be required.

Should blasting be necessary and approved by the Department, the Contractor shall obtain the
necessary authority from the relevant Government Departments and Local Authorities. The
Contractor shall take fuli responsibility and observe all conditions and regulations set forth by the
above authorities.

ROUTES

Trenches shall connect the points shown on the drawings in a straight line. Any deviations due to
obstructions or existing services shall be approved by the Department beforehand. Refer also to par.
10.4.

The Departmeni reserves the right to alter any cable route or portion thereof in advance of cable
laying. Payment in respect of any additional or wasted work involved shall be at the documented
rates.

The removal of obstructions along the cable routes shall be subject to the approval of the
Department.

SHORING AND WATERLOGGING

The Contractor shall provide shoring for use in locations where there is a danger of the sides of the
trench collapsing due to waterlogging or other ground conditions. Refer to the The Occupational
Health and Safety Act.

The strength of shoring must be adequate for site conditions prevailing and the shoring must be
braced across the trench.

The Contractor shall provide all pumps and equipment required lo remove accumulated water from
trenches. Water or any other liquid removed shall be disposed of without any nuisance or hazard.

TRENCHING

Trenching shall be programmed in advance and the approved programme shall not be departed from
except with the consent of the Department.

Trenches shall be as straight as possible and shall be excavated to the dimensions indicated in this
specification.

The bottomn of the trench shall be of smooth contour, and shall have no sharp dips or rises which may
cause tensile farces in the cable during backfilling.

The excavated material shall be placed adjacent to each trench in such a manner as to prevent
nuisance, interference or damage to adjacent drains, gateways, trenches, water furrows, other works,
properties or traffic. Where this is not possible the excavated materials shall be removed from site
and returned for backfilling on completion of cable laying.

Surplus material shall be removed from site and disposed of at the cost of the Contractor.
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Trenches across roads, access ways or foolpaths shall not be left open. If cables cannot be laid
immediately the Contractor shall instell temporary "oridges" or cover plates of sufficient strength to
accommodate the traffic concerned.

In the event of damage to other services or structures during trenching operations the Contractor
shall immediately notify the Department and institute repairs. (Refer to par. 3.1.3and 3.1.4)

Prior to cable laying the trench shall be inspected thoroughly and all objects likely to cause damage
to the cables either during or after laying shall be removed.

Where ground conditions are likely to reduce maximum current carrying capacities of cables or where
the cables are likely to be subjected to chemical or other damage or electrolytic action, the
Department shall be notified before installing the cables. The Department will advise on the course of
action to be taken.

Extreme care shall be taken not to disturb surveyor's pegs. These pegs shall not be covered with
excavated material, If the surveyor's pegs are disturbed, they shall be replaced by a person qualified
o do so.

DIMENSIONS OF TRENCHES

Cable trenches for one or two cables shall not be less than 300 mm wide and need not be mare than
450 mm wide. This dimension shall be valid for the total trench depth.

The width shall be increased where more cables are installed to allow for the, spacings stipulated in
par. 4.2.

Where trenches change direction or where cable slack is to be accommodated, the Contractor shall
ensure that the requirements of the relevant SANS Specification regarding the bending radii of cables
are met when determining trench widths.

Trench depths shall be determined in accordance with cable laying depths and bedding thickness.

Payment will be made on a volumetric excavation rate calculated on the basis of the given maximum
dimensions or the actual dimensions, whichever is the lesser. Refer also to par. 3.2.2 and 3.7.1
above.

JOINT HOLES

Where cable joints are required to be made in the course of a cable run, a joint hole shall be
excavated of sufficient size to enabla the cable jointer to work efficiently and unimpeded.

BEDDING

The bottom of the trench shall be filled across the full width with a 75mm layer of suitable soil sifted
through a 8mm mesh and levelled off.

Only sandy clay or loam soil with a satisfactory thermal resistivity (not exceeding 1,5°C m/W) may be
used for this purpose. Sea or river sand, ash, chalk, peat, clinker or clayey soil shall not be used. The
use of crusher sand is acceptable.

Where no suitable soil is available on site, the Contractor shall import fill from elsewhere and make all
the necessary arrangements to do so. The cost of importing soil for bedding purposes shall be
included in the unit rates for excavations. :

After cable laying a further layer of bedding shall be provided to extend to 75 mm above the cables.

The bedding under joints shall be fully consolidated to prevent subsequent settling.
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CABLE SLEEVES

Where cables cross under roads, railway tracks, other service areas, etc. and where cables enter
buildings, the cables shall be installed in Polyethylene (6mm thickness), asbestos cement pipes or
earthenware pipes. Pitch fibre and PVC pipes are not acceptable because of the adhesion that
occurs after a period of time betwsen the pipe and the sheathing or outer serving of the cables.

Pipes shall be joined in accordance with the manufacturer's instructions.
Sleeves shall cross roads and railway tracks at right angles.

Sleeves shall have a minimum diameter of 100mm. They shall extend at least 2m beyond the tracks
of a railway line or of the outermost tracks where there is more than one line. In the case of roads, the
sleeves shall extend at least 1m beyond the road edge or kerb on both sides of the road.

All sleeves shall be graded 1:400 for water drainage.
Cable sleeves shall be installed to the spacings and depths stated in paragraph 4 below.

Galvanised metallic sleeves up to and including 76mm dia. shall be supplied and installed by the
contractor.

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

BACKFILLING

The Contractor shall not commence with the backfilling of trenches without prior notification ta the
Department so that the cable instailation may be inspected. Should the Contractor fail to give a
timeous notification, the trenches shall be re-opened at the Contractor's cost. Such an inspection will
not be unreasonably delayed.

For high voltage cables (1 kV to 11 kV) a coloured plastic marking tape shall be installed 400 mm
above the cable. The tape shall be yellow, marked with the words "ELECTRIC CABLE/ELEKTRIESE
KABEL" in red. These markings shall not be more than 1m apart from centre to centre.

Backfilling shall be undertaken with soil suitable to ensure setiling without voids. The maximum
allowable diameter of stones present in the backfill material, is 75mm.

The Contractor shall have allowed in his tender for the importation of suitable backfill material if
required.

The backfill shall be compacted in layers of 150mm and sufficient allowance shall be made for final
settlement. The Contractor shall maintain the refilled trench at his expense for the duration of the
contract. Surplus material shall ba removed from site and suitably disposed of.

On completion, the surface shall be made good to match the surrounding area.

In the case of roadways or paved areas the excavations shall be consolidated to the original density
of the surrounding material and the surface finish reinstated.

CABLE MARKERS (FOR HV CABLES ONLY, EXCEPT WHERE OTHERWISE SPECIFIED)

Cable markers shall be provided along all HV cable routes but need only be provided along LV cable
routes where specified.

Cable markers shall consist of concrete blocks in the shape of truncated pyramids, approx. 300mm
high, 150 x 150mm at the top and 250 x 250mm at the botiom.

Brass plates shall be cast into the tops of the blocks in such a manner that they cannot be prised
loose. The wording "ELECTRIC CABLE/ELEKTRIESE KABEL" shall be stamped on the brass plates
as well as direction arrows and the cable voltage rating.
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Cable markers shall be instalied on the surface along all the underground routes and shall project 35
mm above normal ground level unless the projected markers could be a hazard to pedestrian or other
traffic in which case they shall be installed flush with the surface.

Cable markers shall be installed at the beginning and end of a cable run (e.g. where a cable enters a
substation or building), at all changes of direction, above all joints, above cable pipe entries and exits
and at intervals not exceeding 50 m along the cable route.

The position of cable markers shall be indicated on the "as built" drawings.
TRANSNET, PROVINCIAL ADMINISTRATION OR NATIONAL ROAD CROSSINGS

The Contractor shall not trench beneath any railway tracks without the TRANSNET Administration's
supervision. The Contractor shall request the Department timeously to arrange for the necessary
supervision. The cost of such supervision will be paid for by the Department.

The Department will arrange for the necessary wayleave and permission to cross TRANSNET
property and railway tracks, or Provincial or National road reserves and TELKOM Authority approval
of proposed cable routes.

The Contractor shall carry out the crossing installation in strict accordance with the TRANSNET and
Provincial Administration's requirements and siipulations. Where these requirements are in
contradiction with this specification, the Department's ruling shall be sought.

The Contracior shall ensure that he will comply with the various Administration's requirements
regarding crossing of Provincial and National roads, especially with regard to the safeguarding of the
public. The Contractor shall also provide proof of adequate insurance cover against any claim from
any accident as a result of work done by the Contractor during the crossing operation. The
Department shall also be indemnitied from all liability in this regard.

The Caontractor shall fiaise with the various Administrations well in advance regarding the intended

dates, times and expected duration of the crossing operations and obtain their approval of the
programme and method of operation before commeancing with the work.

INSTALLATION OF UNDERGROUND CABLES

INSTALLATION DEPTHS

Cables shall be installed at the following minimum depths below final ground level :
Up to 11kV : 800mm

All cable depth measurements shall be made to the top of the cable when laid directly in ground or o
the top of the duct or sleave where these are provided.

The above depths shall apply to the top layer where cables are installed in layers.

The Contractor may only deviate from the above depths provided prior authority in writing has been
obtained from the Department. In this event the cables shall be protected with a suitable concrete
covering.

The depth of cable pipes or ducts beneath railway lines or roads shall be not less than 1,1 m below
the formation level.

CABLE SPACINGS

Cables installed in the same trench shall be laid parallel to each other with the following spacings
between cables (LV: up to 1 kV; HV: 1 kV 1o 11 kV):

LV/LV : 2 cable diameters
LV/HV : 150mm minimum
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HV/HV 150mm minimum
LV/HV/PILOT - i cable diameter

Where HV and LV cables have to be installed in the same trench, both shall be laid at a depth of 800
mm and then covered with 200mm of soil. The soil shall then be compacted, and then backfilled layer
by layer and compacted until the trench is completely backfilled.

Cables for telephones, communication systems and other low voltage systems (less than 50 V) shall
be separated from power cables by at least Tm. Al control or pilot cables without a lead sheath and
steel armouring shall be laid at least 300mm from power cables.

Cables shall not be buried on top of each other unless layers are specified. The minimum spacing
between layers shall be 200mm.

CABLE LAYING
Except where ducts, tunnels or pipes are provided, cables shall be laid directly in the ground.

The cable shall be removed from the drum in such a manner that the cable is not subjected to
twisting or tension exceeding that stipulated by the cable manufacturer.

Cable rollers shall be used as far as possible to run out cables. Rollers shall be spaced so that the
length of cable in the trench will be totally suspended during the laying operation and sufficiently
close to prevent undue sagging and the cable from touching the ground. Rollers shall also be placed
in the trench in such a manner that they will not readily capsize.

Cable rollers shall have no sharp projecting parts liable to damage the cables.

Where cables have to be drawn around corners, well-lubricated skid plates shall be used. The skid
plates shall be securely fixed between rollers and shall constantly be examined during cable laying
operations.

Where cables have to be drawn through pipes or ducts, a suitable cable sock shall be used and
particular care shall be exercised to avoid abrasion, elongation or distortion of any kind. In the case of

oil filled cables, a cable sock may never be used. Special eyes giving access to the interior of the
cable, must be utilised.

The maximum aliowable tension when pulling a cable, is 70 N/mmz2 of conductor area.

It will be assumed that the price or rales contained in the tender includes for the installation of cables
in pipes and ducts or below existing or newly installed services.

The Department shall be informed timeously of the intention to carry out all cable laying operations to
allow an inspection of the works by the Department if so required.

INSTALLATION OF CABLES IN CONCRETE TRENCHES

GENERAL

This paragraph covers the instaliation of cables in building trenches, service ducts, etc. The trenches, ducts,
etc. inside buildings will be constructed and installed by others.

5.2

INSTALLATION

Cables shall be installed in one of the following ways:

On horizontal cable trays.
On horizontal metal supports with suitable clamps.

On vertical cable trays or metal. supports fixed to the side of the trench. The cables shall be clamped
in position.
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Cables shall not be bunched and laid on the floor of the building trenches.

5.3 COVERS

5.3.1 The covering of concrete trenches shall as a rule fall outside the scope of the electrical installation.
The Contractor shall however be responsible for the cutting or drilling and smoothing of holes for
cables through chequer plates, concrete or other coverings as required.

53.2 Cables shall enter and exit the trench through sleeves protruding 300mm beyond the covering. The
sleeves shall be permanently secured in position and the open space between the cable and sleeves
shall be sealed with a non-hardening, watertight compound.

5.4  FILLED TRENCHES

5.4.1 Where specified, floor trenches shall be filled with fine crusher sand (no river or see sand).

5.4.2 |f a sand filling is specified, the cables shall be fixed to non-corroding supports.

54.3 Sand-filled trenches other than in substations shall be covered in one of the following ways:

(a) Reinforced concrete covers.

(b) Sand and cement screed.

(c) Removable chequer plates.

5.4.4 Method (a) above shall be used where vehicular traffic may be encountered over trenches. Unless
otherwise specified allowance for a mass of 2 tons shall be made.

5.4.5 Cable trenches in substations, switch rooms and generator rooms shall be covered in accordance
with the Department's standard specification for "COVERING AND SEALING OF CABLE
TRENCHES", Par. 9 of Section B13.

6. EIXING OF CABLES TO TRAYS OR STRUCTURES

6.1 INSTALLATION

Cables may be installed in one of the following ways:

(a) On horizantal cable trays.

(k) Against vertical cable trays with suitable clamps.

(c) Against horizontal or vertical metal supports or brackets with suitable clamps.
(d) On clamps which are fixed to the structure.

6.2  CLAMPS

Suitable clamps (cleats) which will secure cables without damage shall be used. Metal clamps or drilled hard
wood blocks shall be used. Clamps shall consist of adjustable metal wings which clamp to a metal support,
or consist of two halves that are bolted together. The correct clamp size to fit the cable shall be used. Cables
of different sizes nay only be fixed by a common clamp when the clamp is specially made to accommodate
the various cables.

6.3  SPACING OF SUPPORTS
Two methods of supporting cables are found in practice. The most generally known method is the restrained
installation where the distance between supports is small enough to prevent any noticeable sag in the cable.

The alternative methad is the unrestrained installation where the distance between supports should be great
enough to ensure that there will be obvious sag in each span between supporis.
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6.4 SPACING OF SUPPORTS OF UNRESTRAINED CABLES

Large single core cables shall always be installed according to this method. Generally, single core cables
with conductors exceeding a cross sectional area of 185mm? should be supported at spacings in excess of
om since the sag between supports will safely accommodate any thermal expansion.

Reducing the spacing between the supports to 1,5m or less shall be avoided at all costs, as expansion
cannot be taken up by a change of sag and chances of sheath failure become considerable.

6.5 SPACING OF SUPPORTS OF RESTRAINED CABLES

Additional cleats shall be installed at each bend or offset in the cable run. The maximum distance between
supports or cleats for multi-core control cables shall be 20 times the outside diameter of the cable with a
maximum spacing of 550mm for unarmoured cahles and 30 times the outside diameter of the cable with a
maximum spacing of 900mm for armoured cables. Spacing of supports for cables for high voltage lighting
shall be in accordance with Table 8 of SANS 10142, A minimum of 20mm ventilation clearance shall be
maintained between cables and the wall to which they are cleated.

7. GROUPING AND SPACING OF CABLES IN BUILDINGS AND STRUCTURES
71 SPACING CORRECTION FACTORS

Cables shall as a rule be spaced two cable diameters apart, for which no grouping correction factor need be
applied.

7.2 CABLES ON DIFFERENT LEVELS

Where parallel cable runs are installed at different levels (e.g. on parallel cable trays) and where the spacing
of the layers is not specified, a minimum spacing of 300mm shall be maintained.

7.3 SINGLE CORE CABLES

Where single core cables are installed along a three-phase circuit, the cables shall be installed in trefoil
formation and bound togsther at 300mm intervals.

7.4 HIGH VOLTAGE CABLES

High voltage cables shall be separated from other cables and services throughout the installation and shall
as far as possible be installed in separate floor trenches, pipes or metal channels. Where this is not feasible
a minimum spacing of 500 mm shall be maintained.

7.5  CABLES FOR OTHER SERVIGES

Cables for telephones, communication systems and other low voltage syslems (less than 50 V) shall be
separated from power cables. In building ducts a physical barrier shall be provided between power cables
and cables for other services. Where armoured cables are used for such other services, they shall be
installed on separate cable trays or shall otherwise be at least 1m away from power cables. Where
unarmoured cables are used for these other services, they shall be installed in separate conduits or metal
channels.
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TABLE B6.1
Cross-Sectional Area of MAXIMUM SPACING OF SUPPORTS (CLEATS) (mm) FOR
Cable Conductors RESTRAINED CABLES
{mm?2) e
Other than Wire
Wire Armoured Cables Armoured Cables and |
) Unarmoured Cables |
| Horizantal | Vertical Cable Horizontal Vertical Cable '
. _ Cable Routes Routes | Cable Routes Routes
1,5 450 750 300 400
2,5 450 750 300 400
4,0 600 750 300 400
6,0 600 750 300 400
10,0 750 800 400 450
16,0 750 1000 400 550
25,0 300 1000 450 550
35,0 800 1000 450 550
Bigger than 35,0 | 800 1000 450 550 |

8.

8.1

8.1.1

8.1.2

8.2

8.2.1

8.2.2

For larger cables the spacing shall be 10 * outside diameter of the cable.

TERMINATION AND JOINTING OF CABLES

GENERAL

Cable ends shall be terminated with glands or in cable boxes with the associated accessories such
as clamps, shrouds, etc. complying in all respects with the Department's quality specifications,
Section C.

Connection of cables to switchgear shall always be effected in such a way that the various phases,
seen from the front of the switchgear wiil be in the following positions:

No. 1 conductor : left (red) (A)
No. 2 conductor : centre (white) (B)
No. 3 conductor : right (blue) (C)

Exposed armouring shall be covered with bitumen-base paint.
All cable ends shall be supplied with the necessary earth connection.

A channel or other approved means of support shall be provided to remove mechanical stress from
the glands.

Cable cores shall be marked with heat-shrunk sleeves where necessary to identify the phases. Refer
to SANS 10142.

The current-carrying capacity and breakdown voltage of the cable end shall be the same as for the
complete cable.

Cables shall be terminated in accardance with the recommendations laid down by the manufacturers
of the cables and glands employsd.

TERMINATION OF PAPER-INSULATED CABLES

The ends shall be terminated in cable end boxes filled with bituminous, cold filling or resin oil semi-
fluid compound or heat-shrinkable terminations in accordance with the Department's standard
specification for "CABLE END BOXES AND COMPOUND", Section C8 or "CABLE TERMINATIONS
AND JOINTS", Section C6.

Heat-shrinkable materials shall only be used in exceptional circumstances with the written permission
of the Department.
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Before terminating or jointing paper-insulated cables, a test to establish the presence of moisture
must be carried out.

The following procedure may be followed:

Place an adequate quantity of cable impregnating oil in a suitable container and heat upto 130 C £ 5
C.

Cut a small length (+ 300mm) of the cable concerned and remove the armouring and sheath, taking
care not to handle the dielectric in any way.

Dip a section of the outer insulating impregnated paper (belt paper) in the heated oll, taking care not to
contaminate the tapes with maisture from the hands. [f frothing appears on the surface of the oil, this is
a clear indication of the presence of moisture in the papet.

The same procedure should then be repeated on the insulating impregnated paper around the
conductors (especially those layers closest to the conductors). Frothing will also indicate the presence
of moisture.

Should only a small number of bubbles appear on the surface of the oll, this is an indication of air
bubbles on the paper and not moisture since the presence of moisiure will result in a series of bubbles
rising to the surface of the oil for a number of seconds, until all moisture has been removed.

The armouring shall be bonded to the main earth bar of the switchgear or transformer, but the bond
shall be easily removable for testing purposes.

The lead sheath shall be wiped against the conical wiping gland.

All cut cable ends which will be exposed to the atmosphere for more than two hours shall be sealed
and wiped to prevent penetration of moisture.

TERMINATION OF XLPE CABLES

These cables shall only be used in exceptional circumstances and only with the written permission of
the Department.

Cross-linked polyethylene cables (XLPE) shall be terminated in accordance with the Department's
standard specification for "CABLE TERMINATIONS AND JOINTS", Section C6 unless a pre-
fabricated system based on pre-moulded slip-on EPR stress cones is used.

The copper tapes of the earth screen on the cable shall be bonded to the main earth bar of the
switchgear or transformar, but the bond shall be easily removable for testing purposes.

The cable shall be firmly secured on the switchgear by means of a clamp to prevent mechanical
stress on the cable and terminations.

TERMINATION OF PVC-INSULATED CABLES

Cable ends shall be terminated by means of adjustable glands in accordance with the Department's
standard specification for "GLANDS FOR PVC-INSULATED CABLES", Section C&.

The glands shall be fitted in accordance with the cable and gland manufacturers instructions.

The correct size and type of gland shall be used for the particular cable and application.
CONNECTION OF CABLE CONDUCTORS

Suitable lugs shall be used, preferably solidly sweated to the cable conductor ends. Lugs may be
crimped, using mechanical or pneumatic tools designed for this purpose, on condition that evidence
is submitted that the method used complies with the performance requirements of BS 4579, Part 1 :

"COMPRESSION JOINTS IN COPPER".
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Contact surfaces shall be thoroughly cleaned and smoothed and fixing bolts shall match the hole size
of the lug.

Cables that are connected to clamp type terminals where the clamping screws are not in direct
contact with the conductor, need not be lugged but the correct terminal size shall be used.

Ferrules shall be used as far as possible where cable conductors are connected directly to equipment
with screws against the conductor strands.

When cutting away insulation from cable conductors to fit into lugs, care shall be taken that no
strands are left exposed. Under no circumstances may any of the conductor strands be cut away to fit
into lugs.

JOINTS

Joints in cable runs will not be allowed unless specified in the Detail Technical Specification or
authaorised by the Department.

Jointing shall be carried out strictly in accordance with the manufacturer's instructions and by
personnel competent in jointing the types of cables used.

During outdoor jointing operations, the joint bays shall be adequately covered by tents of waterproof
material suitably supported. Where necessary a trench shall be excavated around the bay to prevent
the ingress of moisture. The sides of the hole shall be draped with small tarpaulin or plastic sheeting
to prevent loose earth from falling in during jointing operations.

The joint shall not impair the anti-electrolysis characteristics of the cable.

The Contractor shall notify the Depariment timecusly of the day on which jointing is to be carried out
in order than an inspection may be arranged if so required. Any cable joint not inspected by the
Depariment because of insufficient notice being given, shall be opened for inspection and redone at
the discretion of the Depariment at the cost of the contractor.

HV cable joints on paper insulated cables shall be of the compound cast type and the compound
used shall comply with the Department's standard specification for "CABLE END BOX FILLING
COMPOUND", par. 2 of Section C8.

HV cable joints on XLPE-insulated cables shall be of the heat shrinkable type and shall comply with
the Department's standard specification for "CABLE TERMINATIONS AND JOINTS" Section C8, or
shall be based on a prefabricated system utilising pre-moulded slip-on stress cones.

LV cable joints shall be of the epoxy-resin typs.

Joints shalt be fully water and air tight and shall be free of voids and air pockets.

The crossing of cores in joints will not be permitted under any circumstances.

TESTING

Each cable shall be tested after installation in accordance SANS 1507 (up to 1 kV) and SANS 97 (up
to 11 kV) as well as the requirements of the Local and Supply Authorities.

LV Cables shall be tested by means of a suitable megger at 1 kV and the insulation resistance shall
be tabulated and certified.
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minute). Clamp all conductors to earth for 24 hours.

TABLE B6.2
| Cable Rating TEST VOLTAGE [
(kV) (Applied for 15 minutes)
(kV)
Paper-insulated cables XLPE-insulated
cables ]
6,6 Between conductors Conductors to sheath Conductors to
11 screen B
AC DC AC DC DC
(r.m.s) (r.m.s) I
12 18 12 18 1 '
| 20 30 , 20 | 30 18
i High Voitage test with DC to 2kV for 1 minute only. Discharge cable slowly via discharge stick (1

9.3 HV Cables shall be high voltage tested in accordance with Table B6.2 and the exact leakage current
shall be tabulated and certified.

9.4 The Contractor shall make all arrangements, pay all fees and provide all equipment for these tests.
The cost of testing shall have been included in the tender price.

9.5  The Coniractor shall notify the Department timeously so that a representative of the Department may
witness the tests.

9.6  Oncompletion of the tests on any cable, the Contractor shall without delay, submit three copies of the
certified Test Reports to the Department. '

10. MEASUREMENTS

101 All measurements for payments shall be made jointly by the representatives of the Department and
the Contractor and the Contractor shall obtain the signature of the Department's representative
including approval of such measurements.

0.2 No allowance shall be made for the breaking away of the trench sides, other earth movements or for
trenches excavated in excess of the stipulated dimensions. Refer also to par. 3.7.5 above.

10.3  The classification shall be as follows:

Very hard rock shall mean rack that can only be excavated by means of explosives.

Hard rock shall mean granite, quartzitic sandstone, slate and rock of similar or greater hardness, solid shale
and boulders in general requiring the use of jack hammaers and other mechanical means of excavations.

Soft rock and earth shall mean rock and earth that can be loosened and removed by hand-pick and shovel.

10.4 Where very hard rock and hard rock are encounterad, the prior approval of the Department shall be
obtained before proceeding with the excavation. This requirement is stipulated in order to afford the
Department the opportunity to determine whether an alternative cable route is justified.

105 All cable lengths indicated in the Detail Technical Specification and/or shown in the cable route
drawings shall be regarded as estimates and are given for tendering purposes only. The successful
tenderer shall measure actual cable lengths on site before ordering.

10.6 The final price for the supply an
lengths of installed cables, in ac
lengths shall be measured on site to the nearest 500mm for this purpose an

paid for.
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11. COMPLETION

111 The Depariment reserves the right to inspect the installation at any stage during the course of
construction. Such inspections will however not deem the portions inspected as being complete or
accepted and the Contractor shall remain responsible for completing the installation fully in
accordance with the Gontract Documents.

11.2  The Contractor shall carry out a final "as built" survey of the cable routes and present to the
Department "as built" route plans of the complete installation. The foliowing information shall be
reflected on the plans or submitied as separate schedules with the plans

(a) Overall length of each cable.

(b)  Locations of all joints (if any) in relation to permanent reference points. Dimensions shall be shown
and the method of triangulation i.e. two dimensions to each joint, shall be used.

(c) Identification of each cable.

113 The works will be deemed to be incomplete until all tests have been conducted successfully and all
"as built" drawings and schedules have been handed to the Department.
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SECTION B7

B.7 INSTALLATION OF LIGHT SWITCHES AND SOCKET-OUTLETS

1. GENERAL
1.1 STANDARDS

Light switches and socket-outlets shall comply with the Department's quality specification for "LIGHT
SWITCHES", Section C10 and UNSWITCHED AND SWITCHED SOCKET-OUTLETS", Section C11.
Surface or flush mounted boxas and cover plates, complying with the Department's quality specification for
"CONDUIT AND CONDUIT ACCESSORIES", Section C1, shall be provided.

1.2 POSITION OF OUTLETS

Switches and socket-outlets shall be accurately positioned in accordance with the drawings. It is the
Contractor's responsibility to ensure that all outlets are installed level and square, at the correct height from
the floor and at the correct position relative to building lines and equipment positions as specified. It is the
Contractor's responsibility to determine the correct final floor level and ceiling level in conjunction with the
Main Contractor.

1.3  COVER PLATES

All switches and socket-outlets shall be fitted with standard metal cover plates. The colour of cover plates
shall be as specified or shall otherwise match the surrounding finishes as closely as possible. Unless
specified to the contrary, ivory cover plates shall be installed on painted walls. Cover plates in the same area
shall have the same colour. Flush mounted cover plates shall overlap the draw-box and edges of the recess.
Cover plates shall under no circumstances be cut unless authorised by the Department.

1.4  ESCUTCHEON PLATES

Where flush mounted switches or socket-outlets are installed in special wall finishes e.g. wood or board
panels, acoustic tiles or other cladding, etc. and where the wall finishes must be cut to accommodate the
switch, it may be necessary to fix an escutcheon plate to the wall to cover the cut-outs. The escutcheon plate

shall fit closely around the outlet boxes and shall be fixed independently of the boxes and cover plates.
Bevelled cover plates shall be fixed to the outlet boxes and shall fit firmly against the escutcheon plate.

1.5  APPEARANCE

The sides of adjacent switches, plugs, push-buttons eic. shall be parailel or perpendicular to each other and
uniformly spaced. A commaon escuicheon plate shall be placed around flush mounted outlets and
accessories where the standard cover plates do not cover the cut-outs in the finishes.

1.6 DEEP BOXES

Where switch or socket-outlet boxes have been set deep, spiral type steel wire spacers shall be used to fix
the yoke of the switch or socket.

2. INSTALLATION OF SOCKET-OUTLETS
2.1 MOUNTING HEIGHT

Unless specified to the contrary, socket-outiets shall be installed at the following heights above finished floor
level, measured to the centre of the outlet:

Flush mounted in general: 300mm
Showrooms, shops, servants quarters: 1,4m
Domestic kitchens, tea kitchens: 1,05m
Commercial kitchens: 1,4m
Factories, workshops, garages: 1,4m
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2.2 WALLS

In cases where socket-outlets must be mounted at a nominal height of 300mm and where the lower portion
of the wall consists of face bricks and the upper portion is plastered, the outlets shall be installed in the
plastered portion of the wall. If however the plastered portion of the wall commences 500mm or more above
floor level the outlets shall be installed in the face bricks. Where a wall has different surface finishes the
outlets shall be installed within the same finish and not in the dividing lines between the different wall
finishes. All outlets shall be installed at least 150mm away from door frames.

3. INSTALLATION OF LIGHT SWITCHES
31 MOUNTING

Light switches shall be installed 1,4m above finished floor level unless specified to the contrary. Mounting
heights given shall be measured from the finished floor level to the cenire of the switch. Al single switches
shall be installed with the long side of the toggle vertical.

3.2 DOORS

Unless specified to the contrary, switches adjacent to doors shall be installed on the side containing the lock.
If the position of the lock is not shown on the drawings, the position shall be verified before the switch-box is
installed. Switch boxes in brick or concrete walls shall be installed 150mm from the door frame. Light
switches installed in partitions or door frames shall be of the type designed for that purpose.

3.3 WALLS

Where the lower portion of a wall is face brick and the upper portion plastered, light switches shall be
installed wholly in the plaster provided that the lower edge of the plaster is not higher than 1,6m above the
finished floor level. In general where different wall finishes are used in the same area. Switches shall be
installed within the same finish and not on the dividing lines between finishes.

3.4 PARTITIONS

Light switches installed in partitions shall preferably be of the type designed to be accommodated in the
partition construction. Switches installed in the metal supports do not require switch boxes. Switches may
not be flush mounted in partition walls without switch boxes.

3.5  WATERTIGHT SWITCHES

Switches that are exposed to the weather or are installed in damp areas, shall be of the watertight type
complying with the Department's quality specification for “WATERTIGHT SWITCHES", par. 3 of Section
C10.

3.6  MULTIPLE SWITCHES

Where several switches are required in one position, multi-lever switches in a common switch box shall be
provided wherever possible. All circuits wired into this box shall be on the same phase in order that voltages
in excess of 250 V are not present in the box. Where it is not possible or practical to do this, barriers shall be
installed and a label shall be prominently displayed within the box stating that voltages in excess of 250 V
are present.

39



1.2

1.3

1.4

1.5

2.1

2.2

23

2.4

2.5

SECTION B.8

SECTION B8
B.8 PHOTO-ELECTRIC DAYLIGHT SENSITIVE SWITCH FOR OUTSIDE LIGHTING

INSTALLATION

The outside lighting of each individual building i.e. light circuiis marked "T" on the drawings, shall be
controlled by photo-electric daylight sensitive switches.

The positions of the switches as indicated on the drawings are provisional and the exact positions
shall be confirmed with the representative of the Department on site.

Individual outside lighting circuits on a building may be connected directly to the daylight sensitive
switch.

Where two or more lighting circuits are to be controlled by a single daylight sensitive switch, a
contactor actuated hy the unit shall be provided in the switchboard.

A by-pass switch enabling the lights to be turned on at any time, shall be provided.

Standard control circuits are indicated in fig. B8.1 and B8.2.

CONSTRUCTION

The unit shall comprise a photo cell, thermal actuator and change-over switch. The cover of the unit
shall be manufactured from a tough, durable material providing protection against tampering. The
cover shall have good weathering properties. It shall be ultraviolet-resistant and shall not deteriorate
when exposed to sunlight for prolonged periods.

The unit shall be of the wall mounting type and shall be supplied complete with a suitable bracket.

The operational level shall be factory preset for "ON" at a light level of approximately 54 lux and
"OFF" at approximately 108 lux. Voltage variations shall not materially affect the operational levels.

A time delay of not less than 15 seconds shall be provided to prevent the unit from functioning due to
short period changes in illumination.

The unit shall be effectively safeguarded against voltage surges by means of a suitable surge
protector which shall preferably form an integral part of the unit.
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SECTION BS

B.9 INSTALLATION OF LUMINAIRES

1. POSITIONS

The mounting positions of luminaries shall be verified on site. Al luminaries shall be placed symmetrically
with respect to ceiling panels, batiens, beams, columns or other architectural features of the space unless
otherwise indicated. The layout as shawn in the Documents shall generally be adhered io but any
discrepancies or clashes with structural or other features must be referred to ithe Depariment, before
commencing erection of the installation.

2 COVER PLATES

Cover plates shall be fitted over all draw-boxes and outlets intended for luminaries that are not covered by
the luminaries canopy, lamp-holder, ceiling rose or similar accessories.

3. FIXING TO DRAW-BOXES

Where an outlet box or draw-box provides the necessary support for a luminaries, all luminaries with the
exception of fluorescent luminaries mounted against ceilings, shall be fixed directly to the box. Fluorescent
Juminaries and luminaries with a mass in excess of 10kg shall however be suspended independently of the
outlet box.

4. HANGERS AND SUPPORTS

Where provision has not been made for the fixing of luminaries, the Contractor shall supply the necessary
supports, hangers, conduit extensions, angle brackets or any other fixing method approved by the
Department.

5. SUSPENDED LUMINAIRES

The necessary hangers shall be provided where luminaries which are of the non-suspension type have to be
fixed below false ceilings or roof slabs. The use of 20mm conduits fixed to the roof slab or ceiling is
preferred. Provision shall be made for adjustments to enable the levelling of luminaries. Suspanded conduits
shall be fixed to the ceiling by means of screwed dome lids, bolts and nuts. Rall-and-spigot type domelids
shall be used where conduit lengths exceed 600mm. Wiring shall be installed in the conduit hangers.

6. SUSPENDED WIRING CHANNELS

Luminaries (especially fluorescent luminaries) may also be suspended from ceilings by means of suspended
metal channels. The metal channe! may be supporied by conduits or threaded rods. Should metal rods be
utilised, these shall be screwed to anchor bolts fixed in the roof slab. Wiring shall either be installed in
conduits fixed to the metal channel or in the metal channels and covered with a suitable cover plate.
Purpose-made clamps shall be used to fix the luminaries to the cable channel.

7. CEILING BATTENS

Where wooden blocks are used to suspend luminaries, ceiling battens shall not be cut. The woaden blocks
shall be cut to fit around batiens and shall be screwed to the ceiling. Baitens may however be cut where
fluorescent or incandescent luminaries with metal canopies have to be installed against a false ceiling.

3. GLASS-BOWL LUMINAIRES

Unless specified to the contrary, suspended glass-bowl luminaries shall be installed with the underside at
least 2,1 m above finished floor level.
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9. FLUORESCENT LUMINAIRES FIXED TO CONCRETE SLABS

Fluorescent luminaries to be instalted directly against concrete slabs or walls shall be securely fixed to the
outlet box and at two additional points. Shot-fired fixings are not acceptable. Where approved, fluorescent
Juminaries may be installed against metal wiring channels in which the wiring is housed. The channel fixing
may in this case be shot-fired. Purpose-made fluorescent fixing adaptors shall be used to fix luminaries to
cable channels.

10. FLUORESCENT LUMINAIRES FIXED TO CEILINGS

101 In all cases where luminaries are fixed to false ceilings, the Contracior shall ensure that the ceiling is
capable of carrying the weight of the luminaries before commencing installation. Should any doubt
exist in this regard, the matier shall be referred to the Department.

10.2  In cases where the weight of the luminaire is not carried by the ceiling but by a support or other
suspension method, provision shall be made to prevent relative movement between the ceiling and
luminaire, ceiling rose or connection point.

103 Surface mounted fluorescent luminaries shall fit firmly against the ceiling brandering without leaving
gaps between luminaire and ceiling. The luminaire shall be fixed directly to the ceiling by means of
brass plated round-head wood screws and washers.

10.4 In the case of tiled ceilings with exposed or concealed T-section supports, surface mounted
luminaries shall be fixad only to the tiles by means of butterfly screws or bolts with nuts and washers.
The tiles shall be suitably reinforced.

10.5 Luminaries may alternatively be fixed to metal cross-pieces resting in the ceiling tees.
10.6 Drilling of holes in ceiling tees to support luminaries will not be allowed.

10.7 Luminaries shall be fixed in neat relation to the ceiling fay-out.

11, CONTINUOUS ROWS OF LUMINAIRES

In cases where fluorescent luminaries are installed in tandem, only one connection outlet need be supplied
per circuit. All luminaries shall be coupled to one another by means of nipples or brass bushes and locknuts
to ensure that wiring is not exposed and that earth continuity is maintained. Luminaries on the same circuit
may be wired through the channel formed by the luminaire bodies. In this case silicon-rubber insulated
conductors shall be used and internal connections shall be made at porcelain terminal blocks. "SCREW-IT"
or similar connectors may only be used if prior permission is obtained from the Department. The wiring for
any other circuits or outlets, even though these may be in the same row, may not be installed through the
luminaire bodies. The Contractor shall ensure that continuous rows are siraight and parallel to the relevant
building lines.

12. RECESSED LUMINAIRES

121 Where recessed luminaries are specified, the Contractor shall maintain close liaison with the ceiling
Contracior. In the case of tiled ceilings, the luminaries shall preferably be installed while the metal
supports are being installed and before the tiles are placed in position. The Electrical Contractor shall
be responsible for the co-ordination of the cutting of ceiling tiles with the other contractors concerned.

12.2 Al mounting rings and other accassories shall fit closely into cut-outs to ensure a proper finish.

12.3 In all false ceilings where wiring channels are used, recessed luminaries shall be connected to the
wiring channels by means of unswitched 5 A socket-outlets.

12.4  The following requirements shall be adhered to:

(a) Socket-outlets used shall' comply with the Department's quality specification for "UNSWITCHED AND
SWITCHED SOCKET-OUTLETS', par. 4 of Section 11 and shall be of 5 A minimum rating.
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(b)  The connector cord attached to the luminaire may not exceed 3m in length and shall consist of 1,5mm?2
minimum, 3-core, PVC-insulated flexible cord.

(c) The 5A socket-outlets shall be positioned such that they are not more than 600mm above the false
ceiling.

13. SPECIAL CEILINGS

In cases where special ceilings e.g. aluminium strips, decorative glass, metal leaves, efc. are to be instalted,

the Contractor and the Manufacturer of the ceiling shall agree upon the method of fixing of luminaries in the

ceiling.

14. BULKHEAD LUMINAIRES

Surface mounted bulkhead luminaries shall not be screwed directly to conduit ends. The conduit shall

terminate in a round draw-box at the top or rear of the luminaire. The PVC-insulaied conductors shall

terminate in a porcelain terminal strip in the draw-box. Silicon-rubber-insulated conductors shall be installed

from the terminal sirip to the luminaire lamp-holder. "SCREW-IT" or similar connectors may only be used if

prior permission is obtained from the Department.

15.  TYPE OF CONDUCTOR

PVC-insulated conductors, unless protected by an approved heat-resistant sheathing, shall not be used
where the temperature of the insulation is likely to exceed 70°C. In unventilated luminaries or luminaries
capable of housing incandescent lamps over 60W, the interconnecting wiring from the lamp-holder to the

circuit wiring shall consist of silicon-rubber insulated conductors. Silicon-rubber insulated conductors shall be
used exclusively in the case of high bay fittings. Refer also to the provisions of SANS 10142.

16.  WIRING OF LAMPHOLDERS

The central terminal of Edison Screw (E.S.-type) LAMP-HOLDERS shall be connected to the phase
conductor and the screwed housing to the neutral conductor

17. HIGH BAY LUMINAIRES

17.1  High bay luminaries shall be securely suspended from the roof structure.

17.2  The luminaries nay be fixed to suspended wiring channels containing the wiring on conditian that:
(a) rigid channels with a maximum width of 42 mm be used,

(b)  the channels are supported at intervals that will prevent sag or warp and

(c) the channels are large enough to accommedate the wiring.

17.3  Luminaries may be suspended from metal roof trusses with the aid of "CADDY" or similar fasteners.

17.4 Luminaries shall preferably be connected to unswithed 5A socket outlets. Silicon-rubber insulated
flexible cord shall be used exclusively to connect the luminaire to the outlet.

17.5 A safety chain to keep the luminaire from falling when loosened shall be provided.
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SECTION B10

B.10 CONNECTIONS TO EQUIPMENT

1. GENERAL

This section covers the final electrical connections to switchboards and various equipment in general
electrical installations under normal enviranmental conditions for system voltages up to 600 V. Refer also to
the Department's standard specifications for "WIRING", Section B5 and “INSTALLATION OF CABLES",
Section BS.

2. CONNECTIONS TO SWITCHBOARDS
2.1 CONDUIT ENTRIES

2.1.1 Where sufficient space for conduit entries as well as adequate space for fulure conduit entries is
available, conduits may be terminated directly on the switchboard.

2.1.2 Alternatively, conduits connected to switchboards shall terminate in a common fabricated sheet steel
draw-box installed in the vicinity of the switchboard. In open roof spaces this draw-box shall be
placed in a roof space of not less than 900mm clearance.

2.1.3 Lighting and socket-outlet circuits may be separately grouped in common conduits or metal ducts
(trunking) from the distribution board to the draw-box. The drawbox shall be of sheet steel with a
minimum thickness of 1,6mm and shall be fitted with a removable cover plate.

2.2 FLUSHMOUNTED SWITCHBOARDS
Where flush mounted switchboards are required, the recessed switchboard tray shall be built into the brick or

concrete wall. All conduits from the floor or roof shall be fully recessed and shall be bonded directly to the
tray by means of locknuts on both sides and the ends of the conduits fitted with a brass bush.

23  SURFACE MOUNTED SWI{TCHBOARDS

Where surface mounied switchboards are specified but where the conduits can be fully recessed, the
conduit shall be connected to a recessed connection box instalted behind the switchboard. An opening with
the same dimensions as the connection box shall be cut in the back of the switchboard and fitted with a
suitable grommet. .

2.4  SPARE CONDUITS

Where conduits from a switchboard run into a false ceiling space above the board, a minimum of two 25mm
and two 20mm spare conduits shalt be installed into the ceiling space immediately above the board.

2.5 CABLE CONNECTIONS
251 Where underground cables are to be connected to switchboards, it shall be the responsibility of the
Gontractor to ensure that metal, earthenware, asbestos-cement or other approved sleeves are built in

correctly to enable installation and connection of the cable to the switchboard.

2.5.2 PVC or pitch fiore sleeves are not acceptable - refer to par. 3.10 of the Department's standard
specification for "INSTALLATION OF CABLES", Section BE.

553 Sleeves shall tie installed with a fall from inside to outside of the building to facilitate drainage. The
sleeves shall be sealed with a non-hardening compound after installation of the cables to render the
installation vermin proof and waterproof.

254 A metal cable channel with removable metal cover plate shall be installed by the Contractor and shall
extend from the switchboard to the floor or into the ceiling void as required. The channel shall
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coincide with the position of sleeves. The channel shalil be flush mounted except in the case of
surface mounted switchboards and then only with the permission of the Department's representative.

255 The cable channel shall be large enough to permit the installation of cable glands and future cables,

particularly where spare sleeves have been provided.

256 The colour of the channel cover shall match that of the associated switchboard.

2.6

CABLE TRENCHES

Where cables in floor trenches have to be connected to wall mounted switchboards, approved sleeves or
conduits shall be installed from the side of the trench to the bottom of the switchboard. These sleeves shall
be positioned and fixed before the concrete is cast.

3.

3.1

3.2

4.1

4.2

4.3

4.4

4.5

4.6

CONNECTIONS TO MOTOR DRIVEN EQUIPMENT.

An isolator or starter containing an isolator shall be installed within 2m of motor driven equipment.
The requirements of SANS 10142 shall be met. If this isolator cannot be installed on a wall,
switchboard or other suitable place, an approved free-standing pedestal shall be provided. The
pedestal shall be 1m high and outside normal walkways, access routes, etc.

The connection to the equipment shall be carried out as follows:

Metal reinforced plastic or PVG-covered flexible metal conduits with individual conductors or a multi-
core PVC insulated cable and separate bare earth conductor installed inside the conduit may be used.
The flexible conduit shall not exceed 600mm. Screwed conduit shall be used from the end of the
flexible conduit to the isolator and/or starter. Refer to the department's standard specification for
"FLEXIBLE CONDUIT", Section B1, par. 5.

Multi-core armoured PVC- or rubber-insulated cable and earth conductor. The installation and
termination of the cables shall comply with the Department's specification for “INSTALLATION OF
CABLES, Section B6.

Cables and flexible conduits shall be provided with sufficient slack to allow positional adjustment of the
equipment.

Supply cables to equipment may not be installed across floors which are for general use.

CONNECTIONS TO WATER HEATERS

Each water heater shall be connecied to a separate circuit with a separate earth conductor.

The conduit from the switchboard to the water heater shall terminate in a draw-box within 1 m of the
water heater terminals. The connection from the draw-box shall be conductors in conduit or PVC-
insulated cable. Only in instances where heaters are mounted out of normal reach may flexible
conduit and round boxes with dome lids be used for the final connection.

Three-phase supplies to fixed storage water heaters shall be in accordance with the wiring diagram,
Fig. B10.1.

The mounting of the water heater and the provision of the water connactions will be undertaken by
others. The Gontractor shall ensure that the elements and thermostats can easily be replaced.

Before testing a water heater, the Gontractor shall confirm with the Plumbing Contractor that the unit
is filled with water.

Unless otherwise specified in the Detalil Technical Specification, the wiring of hot water heater circuits
not exceeding 4 kW shall consist of 4mm? conductors and 2,5mmz earth conductor.
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4.7 Unless it is specified that isolators for water heaters shall be provided in the switchboard, a local
isolator shall be provided for each water heater. In the case of water heaters not exceeding 4 kW, a
30 A double-pole metal-clad isolator shall be surface mounted over the flush conduit outlet box.

5. CONNECTIONS TO HEATERS, FANS AND AIRCONDITIONING UNITS

51 ISOLATORS

A flush mounted suitably rated double-pole isolator shall be provided within 1m of the unit. Where the
equipment is mounted out of reach, the isolator shall be installed at 1,5m above floor level. Only where units
are mounted in easily accessible positions and where an isclating switch is incorporated in the unit, may this
isolator be omitted. Where flush isolators are used, flush conduit shall be installed to link with the equipment
outlet point. Flexible cords of sufficient rating may be used for the final connection to the equipment.

5.2 WIRING

The minimum conductor size to be used shall be 4 mm?2. Each fan, heater or air-conditioning unit shall be on
a separate circuit.

5.3 FLUSH MOUNTED GONVECTION HEATERS

The heater frame or tray shall be built or cast into the wall at a height such that the underside of the heater is
at 250mm above floor level. Conduits shall terminate on the frame near the terminals.

54  SURFACE MOUNTED EQUIPMENT

541 Connections to surface mounted equipment shall consist of a draw-box located in the vicinity of the
terminals of the unit. [n workshaps and industrial areas the connections shall be made by means of
flexible conduit connected to dome lids on the draw-box. Conductors shall be connected directly to
the unit.

5.4.2 In non-industrial applications PVC-insulated 3-core flexible cables may be used for the connection.

5.4.3 Where flexible cables are used, a bush shall be provided at the rear of the unit for cable entry and a
bush and clamp {or gripper gland) at the draw-box. The clamp shall tightly grip the outer insulation of
the cable to prevent tension on the connections between cable and conductors in the draw-box.

544 Where heaters or air-conditioning units are situated above power skirting, the isolator shall be
installed in the power skirting and the flexible cable or cord to the unit shall be installed in the power
skirting through a gripper or compression gland. The cable shall be made as short as practical and
shall be neatly saddled to the surface of the wall.

5.5 RADIANT HEATERS

The installation of radiant heaters and asbestos heaters, where specified, shall comply with the requirements
of paragraph 5.4, with the exception that they shall be mounted on spacers, 26mm away from the mounting
surface.

56 FAN HEATERS

5.61 The coniractor shall allow for the supply, installation and electrical connection of the fan heaters as
indicated on the drawings. The fan heaters shall be rated at 3 kW and shall be complete with control

units.

5.6.2 The heaters shall be secured by means of approved expansion bolts at 2,4m above floor level in
positions as shown, with the control units at 1,5m above floor level, directly below the unit.

5.68.3 The fan heater shall be installed on a box directly behind the unit.

564 Each connection shall be protected by means of a single-pole circuit-breaker on the associated
switchboard.
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5.6.5 Brass bushes shall be provided to protect the wiring at the rear cable entries to the control unit and
fan connection box.

6. CONNECTIONS TO UNDERFLOOR HEATING

6.1 Where underfloor heating cable is specified, the Contractor shall supply the cable and thermostats
which shall be purchased from a specialist supplier. The cable shall be laid by the specialist supplier
and connected by the Gontracior. The Goniractor shall also be responsible for testing of the cables
prior to their being covered by the screed and immediately thereafter. Details of circuit wiring and
canirol of underfloor heating will be specified in the Detail Technical Specification.

6.2 PVC-insulated heating cable with a rating of not higher than 13 W per linear metre shall be used.
Thermal insulation will be provided by the Builder.

6.3 The capacity of the heating cable shall he sufficient to give a 20°C temperature rise with an outside
ambient temperature of 5°C.

6.4 The total heating load shali, however, not he more than 135 W/mz2.

7. CONNECTIONS TO INCINERATORS

7.1 GENERAL

This section covers connections to incinerators used for domestic purposes in buildings. Unless specified to
ihe contrary, the supply and installation of incinerators will form part of the electrical installation and shall
comply with the Department's quality specification, "INCINERATORS", SECTION Ci4.

7.2 FLUSH MOUNTED INCINERATORS

Where flush mounted incineraters have been specified, the Contractor shall supply the mounting tray to the
Builder in good time for it to be built into the structure.

7.3  MOUNTING HEIGHT
Unless specified ta the contrary, incinerators shall be installed with the bottom 1m above finished floor level.
7.4 [SOLATOR

A flush mounted 30 A double-pole isolator shall be installed approximately 1,5m above the finished floor
level adjacent to each incinerator. The isolator cover plate shall wholly fall within either the tiled or plastered
surface of the wall. Unless specified to the contrary, the cover plate shall be finished in white baked enamel.
An engraved label shall be provided at each isolator marked as follows:

"SWITCH OFF TO CLEAN AND REMOVE ASH"
"SKAKEL AF VIR SKOONMAAK EN ASVERWYDERING"

7.5 FLUES

The Contractor shall supply flue pipes to the Builder for installation. Two bends and an "H" piece exhaust
canopy shall be allowed for each flue pipe.

7.6 EXHAUST FANS

Where more than 5 incinerators are connected to the same flue ar where more than two 90° bends are used
in the flue, an exhaust fan shall be installed at the flue outlet. In addition a small fan must be provided at
each incinerator.

7.7  WIRING

Single incinerators shall be connected by means of 2 x 4mm?2 PVC insulated conductors and a 2,5mm? bare
copper earth conductor in a 20mm conduit. Each incinerator shall be connected to a separate circuit where a
common exhaust fan is not used. Where a comman exhaust fan is needed, the following applies:
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All fans and incinerators connected to the same flue shall be on the same circuit.

The current rating of the circuit-breaker shall be sufficient to allow the simultaneous operation of all the
fans and 50 % of the incinerators.

A 30 A double-pole isolator shall be flush mounted adjacent to each incinerator as described in
paragraph 7.4. However if the current rating of the circuit-breaker protecting the circuit is larger than
15A. a 15A fuse and fuse holder shall be installed at each incinerator in addition to the isolator. The
draw-box and cover plate for the isolator shall be large enough to accommodate the isolator and fuse.
Alternatively, a 15A circuit-breaker may be installed adjacent to each incinerator in lieu of the isclator
and fuse.

The circuitry shall be arranged to ensure that all the fans will aperate when any one of the incinerators
is switched on.

Earth leakage protection shall be installed on all incinerator circuits.
CONNECTIONS TO COOKING APPLIANCES

Unless specified to the contrary, the circuit connection to each cooking appliance shall consist of:

2 x 10mm?2 PVC-insulated conductors and 6mm?2 bare copper earth conductor for single phase
connections, or

4 x 4mm? PVC-insulated conductors and 2,5mm?2 bare copper earth conductor for three phase
connections.

A 80A double pole or 30A triple pole micro-gap isolator flush mounted in a wall outlet box, shall be
installed 1,5m above fioor level to the left or right of the appliance in accordance with SANS 10142. A
white baked enamel cover plate shall be provided, situated wholly on the tiled or plastered surface as
applicable.

The conduit shall terminate 450mm above floor level behind the appliance position. The conduit end
shall be approximately 75mm long and shall face downwards. Connections from the conduit end to
the appliance shall be installed in accordance with SANS 10142. Sufficient slack shall be provided in
the flexible connection to move the appliance 800mm away from its normal position for cleaning or
maintenance.

Alternatively a 45A, 3-pin socket-outiet may be mounted on a round draw-box 450mm above floor
level. The connection to the appliance shall consist of a plug and 10mmz, rubber-insulated and
sheathed cable in accordance with SANS 1520. The cable shall be long enough to enable the
appliance to be moved 600mm from its normal position for cleaning or maintenance.

Crimped or soldered lugs shall be provided on all conductors intended for connection to cooking
appliances.

Each appliance shall be connected to a separate circuit. A separate earth wire shall be provided for
each appliance.
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SECTION B11
B.11 EARTHING

This section covers the earthing of elecirical installations in buildings or other structures. The total earthing
system of any electrical installation shall be in complete accordance with SANS 10142.

1. GENERAL RECOMMENDATIONS ON THE PRACTICAL INSTALLATION OF EARTH
ELECTRODES

1.1 REQUIREMENTS OF AN EFFECTIVE EARTH

111 An effective earth must prevent dangerous over voltages arising between metallic structures, frames,
supports or enclosures of electrical equipment and the ground during fault conditions.

112 An effective earth must be able to permit fault currents of sufficient magnitude to flow so as to operate
protective devices to isolate the fault before damage can occur.

1.1.3 The ohmic resistance of an effective earth must be low enough to ensure that the step potential on
the ground in the vicinity of the earthing point is within safe limits under fault conditions i.e. a voltage
gradient not exceeding 40 V/m for fault durations exceeding 1s.

1.2 TYPES OF EARTH ELECTRODES

Three types of earth electrodes are suitable:

i.2.1 Trench Earths

Trench earths comprise a bare copper or galvanised iron conductor laid at a minimum of 800mm below
ground level, usually when underground cables are installed. This type of earth electrode provides a

relatively large contact area between electrode and surrounding ground, makes contact with a variety of
types of soil and soils of varying moisture content en route and is economical to install.

1.2.2 Spike Earths
Spike earths comprise rods of bare copper, copper-coated steel, stainless steel or galvanised steel designed
for the purpose of penetrating ground to depths of up 1o several metres. A low resistance earth may

sometimes be obtained by driving multiple spikes at some distance from each other in order to provide
parallel paths.

In hard or rocky ground, it is usually necessary to drill holes into which earth spikes are insetted and then
packed with soft soil.

1.2.3 Foundation Earths

Foundation earths comprise bare copper or galvanised iron conductors laid under the foundations of
buildings, miniature substations, distribution pillars, bases of wooden, concrete or steel poles and structures.
Secause soil under foundations usually retains moisture, foundation earths are located to take advantage of
this favourable condition. Furthermare, they are economical to install.

1.3 MATERIALS FOR EARTH ELECTRODES

1.3.1 Bare copper, either in stranded, strip or rod form, is considered the most suitable general purpose
material for earth electrades. ts main disadvantage is its cost and susceptibility to theft.

1,3.2 Bare galvanised iron and steel, either in stranded, strip or rod form, has a satisfactory record of
survival in non-aggressive soils and is more economical than copper.

1.3.3 Bare aluminium is unsuitable as electrode material.
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1.4  CORROSION

Because galvanised ferrous metals corrode sacrificially to copper, galvanised iron and steel electrodes
should not be buried in close proximity to bare copper.

2, TECHNICAL REQUIREMENTS OF NEUTRAL EARTHING

The following relevant aspects have been extracted from the "AMEU CODE OF PRACTICE FOR THE
APPLICATION OF NEUTRAL EARTHING ON LOW VOLTAGE DISTRIBUTION SYSTEMS."

2.1 DISTRIBUTION SYSTEMS
Multiple Earthed Neutral (MEN) and Protective Multiple Earthing (PME) systems.

Distribution equipment associated with transformer substations that are either ground mounted or pole
mounted and fed by underground cable or overhead line, with or without an earth continuity conductor,
(ECC), should be instalted, connected and earthed in accordance with the following requirements:

(a) Where the resistance to earth of the HV equipment earth is 1 ohm or less, it is permissible to earth
the LV neutral to the HV earth electrode.

(b) Where the HV equipment earth exceeds 1 ohm the LV neutral shall be earthed at a minimum
distance of 6m from the HV equipment earth (i.e. 6m from the HV electrode/s and also from any
earthed metalwork connected thereto).

(c) Notwithstanding the requirements of (a) above, where transformers are associated with HV overhead
lines, it is considered good practice to separate the HV and LV earth electrodes. The minimum earth
separation should be 6m or one LV span.

(d) The overall resistance to earth of the neutral of an LV distributar or distribution system must not
exceed 10 ohms.

(e) The LV neutral may be connected to other supply neutrals, earth electrodes, cable sheaths and
armouring and these connections used to obtain the required earthing value of 10 ohms or less
specified in par. (d). above.

(f) The neutral of underground and overhead LV distributors must be earthed at the remote ends of each
distributor.
(g) Where the overall resistance to earth of the neutral of the distribution system exceeds 10 OHMS, the

neutral shall be earthed at intermediate positions on the distributor/s to reduce its resistance to earth
to below this limit.

(h) The cross-sectional area of the neutral of all LV distributors must not be less than that of a phase
conductor. i

0] No circuit-breakers, isolators, fuses, switches or removable links shall be installed in the neutral
between the transformer star point and the remote end of any LV distributor or service connection.

)] All metallic sheathing and armouring of cables and all metalwork associated with meter cabinets, fuse
pillars, etc., supporting or enclosing LV cables shall be bonded to the distributor neutral conductor.

(k) Where a Separate Neutral Earth (SNE) cable is part of an MEN or PME system, the armouring and/or
metallic sheath and any ECC shall be bonded to the neutral at the supply end of the cable.

() To ensure the integrity of the neutral, it is recommended that all connections and joints on or to
overhead line conductars be made by compression fittings or, alternatively double bolted connectors.

(m)  MEN or PME may be applied to any single LV distributor without alterations to other LV distributors
supplied from the same transfarmer
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2.2 PROTECTIVE NEUTRAL BONDING (PNB) SYSTEM

Since the neutral is earthed at one point anly, the question of multiple earthing does not arise and there is
therefore no necessity to meet the MEN/PME technical requirements.

2.3  SERVICE CONNECTIONS
2.3.1 MEN System

The following conditions apply to consumers' service connections as well as service connections to traffic
signals, road signs, street lighting and other power-consuming equipment installed in public places:

(a) Al service connections must be by means of cable with an insulated phase, an insulated neutral
conductor and an ECC.

(b) A single phase service connection comprises a live, a neutral and an ECC.
(c) A polyphase service connection comprises two or three phase conductors, a neutral and an ECC.

(d)  The service neutral and ECC must be solidly and separately connected to the distributor neutral at the
tee-off point.

(e) The consumer's earthing lead is connected to the Supply Authority's earth terminal which is in turn
connected to the ECC in the service cable at the consumer's supply point.

(fy  The neutral must not be connecied to earth at the consumer's supply point.

{g) If required by the Supply Authority, and earth electrode must be installed at the consumer's supply
point.

(h) In a service connection to traffic signals, street light and other power-consuming equipment installed in
public places, such equipment is earthed to the ECC of the service connection.

2.3.2 PME Svystem

(a)  All service connections must be by means of. a cable with an insulated phase and an insulated neutral
conductor.

(b) A single phase service comprises a live conducter and a neutral.
(c) A polyphase service connection comprises two or three phase conductors and a neutral.

(d) The consumer’s earthing lead is connected to the supplier's neutral and to a mandatory -earth
electrode at the consumer's supply point.

(e) A label must be attached at the consumers supply paint on his premises indicating that the installation
is part of a PME system.

Note: It is not recommended that the PME system be applied to supply traffic signals, street signs or other
power-consuming equipment installed in public places, because the PME system is inherently unsafe
under "broken-neutral” conditions.

3. SUBSTATION EARTHING

In order to comply with the requirements of par. 1 and 2 above, an earth resistivity measurement shall be
undertaken at the site of a new substation or miniature substation, preferably be a specialist firm. The
contractor shall then submit to the Depariment details of a proposed substation earth indicating whether a
rench earth, spike earth or foundation earth is intended and the proposed interconnections with the
instaliation.
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4, FENCES OF OUTDOOR SUBSTATIONS

In cases where substations contain transformers or switchgear installed outdoors, the compulsory fence
shall be earthed as follows, if no other method is specified :

(a) A 70mm?2 earth wire shall be installed 400mm below ground level and 500mm from the fence on the
outside of the sub-station along the entire length of the fence. This earth wire shall be earthed at each
corner by means of a 1,8m earth rod and the rod and earth wire bonded to the fence. The earth wire
shall also be bonded, at least at two points, to the main earthing system.

{by A 70mm? earth wire shall also be buried at a depth of 400mm around each transformer and switch and
bonded to the main earthing system.

5. EARTHING OF A GENERAL ELECTRICAL INSTALLATION
51  GENERAL

All earth conductars shall be stranded copper with or without green PVG insulation. The conductors shall
comply with the Department's quality specification for "PVC-INSULATED CABLES", Section C4. All earth
conductor sizes shall be determined in accordance with SANS 10142, par. 4.6 where the earth does not
form an integral part of the cable.

5.2 SWITCHBOARDS

A separate earth connection shall be supplied between the earth busbar of the main switchboard and the
earth busbar of every sub-switchboard. These connections shall consist of bare or insulated stranded copper
conductors installed along the same routes as the supply cables or in the same conduit as the supply
conductors. Alternatively armoured cables with earth continuity conductors included in the armouring may be
utilised.

5.3 SUB-CIRCUITS

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

5.4 RING MAINS

Common earth conductors may be used where various circuits are installed in the same wiring channel in
accordance with SANS 10142, In such instances the sizes of earth conductors shall be specifically approved
by the Department. Earth conductors for individual circuits branching from the ring main shall be connected
io the common earth conductor with T-ferrules or soldered. The common earth shall not be broken.

5.5  CONNECTIONS

Under no circumstances shall connection points, balts, scraws, etc. used for earthing be utilised for any
other purpose. It will be the responsibility of the Contractor to supply and fit earth terminals or clamps on
equipment and materials that must be earthed where these are not provided. Unless earth conductors are
connacted to praper terminals, the ends shall be tinned and lugged. Lugs may be crimped, using mechanical
or pneumatic tools designed for this purpose, on condition that evidence is submitted that the method used
complies with the performance requirements of BS 4579, Part 1: "COMPRESSION JOINTS IN COPPER."

5.6 NON-METALLIC CONDUIT
Where non-metallic conduit is specified or allowed, stranded copper earth conductors shall be installed in the
conduits and fixed securely to all metal appliances and equipment, including switch boxes, socket-outlet

boxes, draw-boxes, switchboards, luminaries, etc. The securing of earth conductors by means of self-
threading screws will not be permitted.
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5.7 FLEXIBLE CONDUIT

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

5.8 WATER PIPES

Metal cold water mains shall be bonded to the earth busbar in the Main Switchboard by solid 15 x 2mm
copper sirapping. All other hot and cold water pipes shall be connected by 12 x 0,8mm perforated ar solid
copper strapping (not conductors) to the nearest switchboard. The strapping shall be fixed to the pipe work
by brass nuts and bolts and against walls be brass screws at 150mm centres. In all cases where metal water
pipes, down pipes, flues, etc. are positioned within 1,6 m of switchboards, an earth connection consisting of
copper strapping shall be installed between the pipe work and the board. In vertical building ducts
accommodating both metal water pipes and electrical cables, all the pipes shall be earthed at each
switchboard.

5.9 ROOFS

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

CONTRACTOR'S RESPONSIBILITY

The Contractor shall enly supply and install outlet points, wiring channels and/or conduits for telephones.
The telephone installation will be carried out by others.

2.

REGULATIONS

All provisions for telephones in buildings shall comply with the latest issue of "FACILITIES FOR
TELECOMMUNICATION SERVICES IN BUILDINGS" as issued by the Department of Posts and
Telecommunications.

3.

3.1

3.2

3.3

4.1

4.2

4.3

4.4

4.5

5.1

SEPARATION OF SERVICES

Cables or conduciors for telephone services shall be separated from all other services by:

providing separate metal channels or conduits, or

installing power cables, conductors and accessories at a minimum distance of 300mm from routes
reserved for telephone cables, or

an earthed metal barrier installed in such a manner to ensure that the minimum distance through free
air space between the telephone cables and other services is at least 300mm.

In cases where high voltage cable runs are parallel to telephone cable runs for more than 50m, the
correct spacing shall be determined by conferring with the Department of Posts and
Telecommunications.

Conduits or wiring channels provided for telephone services may not be used for any other purpose.
Where non-metallic channels are used, the separation stated in par. 3.1 (b) shall he maintained
throughout the installation.

MAIN TELEPHONE DISTRIBUTION BOARD

The size and position of the Main Telephone Distribution Board, where required, shall be in
accordance with the requirements of the Detail Technical Specification.

The board shall consist of a metal tray, architrave frame and hinged doors and shall be flush mounted
in the position shown on the drawing(s).

A 20mm thick soft wooden panel (fine grade pine to SANS 1359, without knots) shall be installed in
the main telephone distribution board and shall cover the entire back of the board. Chipboard or
similar materials are not acceptable.

All conduits and sleeves to telephone outlets or sub-distribution boards in the buildings or on the site
as well as the main incoming sleeves, shall terminate at the main telephone distribution board as
indicated on the drawing(s).

Where 100 x 100 x 50mm draw-boxes are specified as main or sub-distribution boards, the boxes
shall be flush mounted and provided with a cover plate. A wooden panel need not be provided in
these cases.

VERTICAL BUILDING (SERVICE) DUCTS

If the telephone cables are to be installed in the same duct as power cables the separation of
services described in par. 3 shall be maintained.
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Conduits and metal channels to and from building duct(s) shall be installed from the section
containing the telephone cables to obviate telephane cables crossing power cables or other services
in the duct.

Where more than one vertical building duct is provided in the structure, the ducts shall be
intercannected by at least 2 x 32mm dia. conduits at each floor level unless otherwise specified or
indicated on the drawings.

TELEPHONE OUTLETS
Blank cover plates shall be fitted to all telephone outlets.

Telephone outlets in walls shall consist of flush mounted 100 x 100 x 50mm draw-boxes.

Telephone outlets in floors shall be of the same type as floor outlets for power socket-outlets. These
provisions also apply to underfldor ducting. If the type of floor outlet is not specified, 100 x 100 x
50mm flush mounted draw-boxes shall be provided in the floor at the positions indicated on the
drawings. The cover plates for these draw-boxes shall be of the diecast type.

Where twin underfloor ducts are provided and where the one duct is intended for telephone cables,
the separation between the ducts shall be maintained throughout the underfloor ducting installation.

Where power skirling is specified for telephone installations, the Contractor need only install the
skirting with covers since the telephone socket will be fixed directly to the cover. Where multiple
power skirting is provided containing other services, no other cables may be installed in the section
intended for telephone cables and the separation between the sections shall be maintained
throughout the installation.

Refer also to the Department's standard specification for the "[INSTALLATION OF WIRING
CHANNELS, UNDERFLOOR DUCTING AND POWER SKIRTING", Section B2.

CONNECTION OF TELEPHONE OUTLETS

Telephone outlets shall be inter-connected and connected to the telephone distribution boards as
shown on the drawings.

f the inter-connecting conduits are not specified, conduit sizes shall be determined as follows:
Inter-connection of 10 outlets maximum - 25mm dia. conduit.
Inter-connection of 20 outlets maximum - 32mm dia. conduit.

Metal channels or power skirting installed on the same floor level on opposite walls of the same area
as well as parallel runs of underfloor ducting intended for the installation of telephone cables, shall be
interconnecied at intervals of 6m. Conduit may be used for these inter-connections.

All conduits and all ducts or channels which do not have removable covers, shall be provided with
galvanised steel draw-wires.

Conduit connections to power skirting or surface mounted metal channels, shall consist of a 100 x
100 % 50mm draw-box which is flush mounted immediately behind the duct or channel in which the
telephone cables are to be installed. A hole shall be cut in the back of the duct or channel,
immediately opposite the draw-box. The edges of the hole shall be grommeted. The draw-box shall
be accessible from the front when the cover is removed,

Purpcse-made accessories for the connection of conduits to underfloar ducts shall be used. Where
these are not available, a 100 x 100 x 50mm draw-box shall be installed below the underfloor duct
opposite a floor telephone outlet. Inter-connecting conduits shall terminate at the draw-box. The
edges of the hole shall be grommeted. The draw-box shall be accessible from the top via the floor
outiet.
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7.7 Exposed conduit ends intended for future extensions shall be terminated by means of a coupling and
screwed brass plug. Only galvanised conduit shall be used in these instances.

56



SECTION B.13

SECTION B13

B.13 SUBSTATIONS SWITCH ROOMS AND GENERATOR ROOMS

This section covers the general building arrangement and special reguirements for high and low voltage
switch rooms, transformer rooms and generator rocms.

1.

STANDARD BUILDINGS

The following list indicates the standard substation designs and corresponding standard departmental
drawing number which are available.

1.1

1.2

1.3

1.4

1.5

1.6

1.8

2,

High voltage room, transformer room for one transformer up to 800kVA, low voltage room and a
generator room for one emergency generator set from 200 to 500kVA ..., EE/M36/131A.

High voltage room, transformer room for one transformer up to 800KVA, low voltage room and a
generator room for one emergency generator set from 80 to 200KVA ......ccooveenn. EE3/136/131B.

High voltage room, transformer room for one transformer up to 800kVA, low voltage room and a
generator room for one emergency generator set up 10 S0KVA ... EE3/136/131C.

High voltage room, transformer room for one fransformer up to 800kVA and low voltage room
.................... EE3/136/131D.

High voltage room, transformer room for one transformer up to 800kVA, low voltage room and a
generator room for two emergency generators up to 200kVA each ..., EE3/136/131E.

Large high voltage room, transformer room for one transformer up to 800kVA and low voltage
[fo1o]14 FNUNURUORIN EE3/136/131F.

High voltage room, transformer room for two transformers of up to 800kVA each, large low voltage
room and a store room .. EE3/136/131G.

Emergency generator buildings......cooeeeeee. EE3/136/118.

OTHER BUILDINGS

If the standard buildings cannot accommodate the equipment required, suitable substation rooms complying
with the following constructional details shall be provided:

2.1

2.2

2.3

24

2.5

2.6

The rooms shall have a ceiling height of at least 2,8 m above finished floor level.

A concrete roof slab shall be provided or alternatively a roof consisting of corrugated iron, or clay or
cement tiles with an asbhestos ceiling.

The rooms shall be waterproof, vermin proof and fireproof.

Door openings shall be 1,85 m wide by 2,5 m high with steel louvered ventilation openings over at
least 60 % of the door area. Doors shall open outwards and it shall be possible to readily open them
from the inside. Provision shall be made for a night latch and a padlock.

The floor and transformer base shall be an the same level. Each transformer base shall be able to
support a mass of 5 tons on castors.

Vermin proof steel louvered ventilation openings shall be provided with an area of at least 20 % of the
total floor area for transformer and generator rooms and 10 % for switch rooms if not specified to the
cantrary. 50 % of the ventilation openings shall be installed in the lower part of the walls, not more
than 300 mm abave floor level and the other 50 % of the ventilation openings shall be installed in the
upper part of the walls, not more than 300 mm below ceiling level to achieve good cross and
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convection ventilation. Louver's contained in the doors can normally be considered to provide the 50
% required in one of the walls.

2.7  Where possible, windows with an area equal to 5 % of the floor area shall be included to provide
natural lighting. It shall not be poessible to open these windows. The windows shall be in the upper
portion of the walls, as high as possible.

2.8 Corners of transformer bases and cable ducts shall be cut off at an angle of 45° with the splay at
least 100mm wide.

2.9 Cable enirance openings shall be at least 600mm wide x 500mm deep and level with the bottom of
the cable trenches. Alternatively a separate sleeve for each cable and at least one spare sleeve, shall
be provided.

210 Cable trenches shall be 600mm wide and 800mm deep unless specified to the contrary.

5211 The floors of cable trenches shall have a fall of 1:100 to make provision for the natural draining of
water.

212 Al least one light with a switch adjacent to the entrance and one standard 16A 3-pin earth leakage
protected socket outlet shall be provided in each room. The illumination level in the substations shall
not be less than 200 lux. If a battery supply is available one incandescent light per substation room
shall be connected to this supply and ihe switch in the circuit marked "EMERGENCY
LIGHT"/"NOODLIG".

243 The floors shall be floated to a smooth finish with a steel trowel.

2.14  Any one of the following interior wall finishes is acceptable:

(a) Plastered and painted white.

(b)  Unpainted face brick (preferably light colour brick).

(c)  Off-shutier concrete painted white.

3. NOTICES

The following notices in both official languages shall be exhibited at all entrances to and suitable places
within premises in which are situated generating plant and transforming, switching or linking apparatus:

A notice showing the “Lightning” sign with the wording: Danger-Ingozi-Gevaar.
3.1 A notice prohibiting unauthorised persons from entering such premises.
3.2 A notice prohibiting any unauthorised persons from handling or interfering with electrical apparatus.
3.3 A notice detailing procedure in case of fire.

3.4 A notice containing directions for resuscitation of persons suffering from the effects of electric shock.

4. HIGH VOLTAGE SWITCH ROOMS (ABOVE 1 KV)

4.1 The equipment shall be installed and secured to the floor in accordance with the manufacturer's
specification.

42  Sufficient space shall be provided between the switchboard and the walls of the switch room fo allow
for the installation, maintenance and operation of the switchboard.

4.3 In the case of switchboards with uninsulated conductors accessible from the back, a clear space of at
least 1,2 m shali be provided between the back and sides of the board and the wall.
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In the case of switchboards which are of a totally enclosed construction the minimum clear space
between the back and sides of the board and the wall shall be at least 900mm.

A space of at least 1,2 m shall be provided in front of a switchboard for operating and maintenance
personnel. If the circuit breakers are of the withdrawable carriage type this space shall he at least 900
mm when the breaker carriages are in the fully withdrawn position.

The access door into the room shall be in front of the switchboard.

The tools and earthing and operating devices for the switchgear shall be contained in a purpose-
made sheet metal cupboard secured to the wall of the substation.

A reticulation diagram displaying sufficient detail to be able to assess problems and trace faults (both
on the HV and LV sides of the system) shall be mounted against a wall in the HV switch room behind
clear plastic.

LOW VOLTAGE SWITCH ROOMS (BELOW 1 KV)
The equipment shall be installed and secured firmly to the floor or wall of the switch room.

Sufficient space shall be provided between the switchboard and the walls of the switch room to allow
for the installation, maintenance and operation of the switchgear. In general this space shall be
a00mm at the back and sides of the board and 1,2 m in front of the switchboard.

In the case of switchboards with uninsulated conductors which are exposed and accessible from the
back a clear space of at least 1,2 m shall be provided at the back.

A LV reticulation diagram displaying sufficient detail of at least the main LV reticulation in order to be
able to assess problems shall be mounted against a wall in the LV switch room behind clear plastic.

TRANSFORMER ROOMS OTHER THAN IN STANDARD BUILDINGS

Transformer rooms shall be large enough to accommodate the transformer with a 900mm clear
space between the walls and the transformer. The minimum dimensions of a transformer room shall
in any case be not less than 3,5m wide and 4,0m long.

The dimensions of the room shall be determinad by using the transformer dimensions of TABLE 2 of
SANS 780.

Where natural cross ventilation of the transformer room is not possible, adequate forced ventilation
shall be provided to dispose of the transformer's losses and to prevent the air temperature in the
transformer room from exceeding 40 C.

The cable entrances to the transformer room shall be sealed off after the cables have been installed.

GENERATOR ROOMS OTHER THAN IN STANDARD BUILDINGS

The ventilation of generator rooms shall be sufficient to dispose of the heat radiated from the engine
while delivering full power.

The heat from the radiator shali be released outside the building via a ventilalion duct or an external
heat exchanger.

The exhaust emission shall be released cutside the building and shall comply with the local
environmental control regulations.

The fuel starage tank shall be installed in compliance with SANS 10131 and the position shall be
approved by the local Fire Department. When the storage tank must be located outdoors, it should be
underground to insulate the fuel from severe temperature variations which may impede fuel flow.

An electrical schematic diagram indicating mains supply and change-over arrangement as well as all
standby plant electrical control circuitry, shall be mounted on a wall behind clear plastic.
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An emergency light with automatically rechargeable Nickel-Cadmium batteries shall be installed
above the generator set to facilitate manual starting or fault tracing in the event that the set does not
start during a power failure.

CABLES

Cables shall be installed in cable trenches which shall be provided for this purpose. The installation
shall comply with the Department's standard specification for "INSTALLATION OF CABLES", par. 5
of Section B6.

Under normal circumstances cables shall not be installed directly on the floor.

COVERING AND SEALING OF CABLE TRENCHES

All the cable trenches shall be covered with steel chequer plate or a compound waod, bound with &
water resistant binder, or an approved fioreglass grating. The following types of compound wood
coverings are acceptable:

Five ply marine ply, 12 mm thick.
Exterior grade particle board, 22mm thick.

Tempered hardboard, 12,7mm thick.

The trench coverings shall be ridged and shall not sag more than 5 mm with two normal persons
standing on one section.

The trench covering shall be in sections not exceeding 1,25 m.

The trench coverings shall be provided with holes or recessed handles to make it possible to remove
and replace the covers easily.

The trench coverings shall be neatly cut where necessary to accommodate cables.

The covers shall overlap the trench on both sides and shall be recessed to fit flush with the surface of
the floor.

The cable entrances in the trenches of the switch rooms, transformer rooms and generator rooms
shall be closed and sealed after the cables have been installed to prevent the backfill material and
water from entering the trenches in the building.

The cable entrances shall be closed with bricks, without mortar, in such a way as to prevent the
weight of the bricks from resting on the cables. These bricks shall be plastered on the inside with a
10:1 ratic of sand and cement.

[t the cables enter the trenches via sleeves, these sleeves shall be plugged on both sides with weak
mortar, an asbestos and cement mixture or a non-hardening compound.
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B.14 OVERHEAD ELECTRICAL TRANSMISSION LINES

GENERAL

This section covers the supply, delivery, erection and commissioning of overhead transmission lines
up to 22 kV on wooden poles.

An overhead line shall comprise the wooden poles, cross-arms, stays, conductors, insulators,
isclators, fuse-links, transformers, lightning arrestors and any other auxiliary equipment specified.

Al materials and fittings used shall be new and of high quality.

Overhead lines shall be erected in accordance with the "CODE OF PRACTICE FOR OVERHEAD
POWER LINES FOR CONDITIONS PREVAILING IN SOUTH AFRIGA", issued by the S.A. Instiiute
of Electrical Engineers.

STATUTORY REQUIREMENTS

Occupational Health and Safety act. (1983) Act 85 of 1993 and subsequent amendments and
regulations issued thereunder.

The Post Office Act, No. 44 of 1958 and the Postmaster General's Requirements issued in terms of
that Act.

The Mines and Works Act, No. 27.of 1956 and subsequent amendments and regulations issued
thereunder.

The Electricity Act, (1994) Act 41 of 1884,

The Fencing Act, No. 31 of 1963.

The Forest Act, Article 34 of Act No. 72 of 1968.

The Advertising on Roads and Ribbon Development Act, No. 21 of 1940 and No. 16 of 1962.
The Air Navigation Regulations promulgated in terms of the Aviation Act, No. 74 of 1962.
Explosives Act, No. 26 of 1956.

The South African Transport Services Safety Regulations.

RELEVANT SANS SPECIFICATIONS

SANS 182 : Gonductars for overhead electrical transmission lines.

PARTS3 : Aluminium Conductors, Steel Reinforced.

SANS 60383 : Ceramic and glass insulators for overhead lines of nominal voltage greater than 1000V.

SANS 81284 : Non-current-carrying line fittings for overhead power lines.
SANS 753 : Wooden power transmission poles and cross-arms.

SANS 470 : Concrete poles for telegraph, telephone, power and lighting purposes (reinforced and
prestressed types).

SANS 61643 : Low voltage lightning arresters.
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STANDARD DEPARTMENTAL SPECIFICATIONS

INSULATORS AND FITTINGS FOR OVERHEAD LINES, Section G38.

DISTRIBUTION TRANSFORMERS, Section C36.

INSTALLATION OF CABLES, par.3.13, Section B6.

EARTHING, Section B11.

NOTICES AND PRECAUTIONS

The Contractor shall issue all notices and make the necessary arrangements with Supply Authorities,
the Postmaster-General (TELKOM), Transnet, 8.A. Transport Services, Provincial or National Road

Authorities and other authorities as may be required with respect to the installation of overhead lines.

The Cantractor shall take all the necessary precautions and provide the necessary warning signs
and/or lights to ensure that the public and/or employees are not endangered.

The Contractor shall acquaint himself with the position of all existing services and infrastructure prior
to commencing the installation.

The Contractor will be held responsible for damage to any existing services brought to his attention
by the relevant authorities and will be responsible for the cost of repairs.

PEGGING THE ROUTE

The Contractor shall peg out the route for the overhead line but shall maintain close liaison with the
Department's representative.

Should the proposed position of poles appear unsatisiactory due to abstructions, poor sail conditions,
rock, etc., the Department's representative shall be consulied and a ruling obtained. ’

The Department reserves the right to alter the line route at any time prior to the installation of the
overhead wires. Payment in respect of any additional or wasted work involved shall be at the
documented rates.

The removal of obstructions along the route shall be subject to the approval of the Department.

LINE IMPULSE LEVEL

The line Basic Impulse Level (B.1.L.) shall be maintained at the full voltage, namely:

8.1

8.2

Line Voltage (kV) i | Impulse Voltage withstand ievel (kV) |
Upto 6,6 75
11 95
22 150
LINE CONFIGURATION

Lines shall generally be configured as indicated in the drawings included in this specification, Fig.
Bi14.1 - B14.7.

Alternate arrangements shall be submitted to the Department for approval.
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POLES

The line configuration and support structure shall be suitable for the proposed route. Refer also to the
Occupational Health and Safety Act.

Wooden poles shall normally be used and shall comply with SANS 753, Group strength "A" and shall
bear the SANS mark of approval.

Preservatives of the poles shall comply with the requirements for Type Al of SANS 1280 and the
impregnation shall be carried out in accordance with SANS 10005 using the empty-cell pressure
process.

Poles shall be LOOP TENSION banded at both ends.
Concrete poles where specified shall comply with SANS 470 and the Detail Technical Specification.

If the spacing of poles is not more than 80m specified in the Detail Technical Specification, poles for
19 kV and 22 kV lines shall be spaced not more than 80m apart and poles for LV lines shall be
spaced not more than 45m apart. The spacing of LV lines in suburban areas shall be arranged to
suite the requirements of city blocks and street lighting.

All the poles shall be installed with the marking tags facing the roadside where applicable or shall
face in the same direction where a road does not exist alongside the overhead line.

The pole minimum dimensions listed in the table below shall be used. Poles not complying with these
dimensions shall be removed from site.

Length (m) | Minimum top dia {(mm)
9,0 160
10,2 160
12,0 180
13,0 180
16,0 200

Templates shall be used for drilling holes required to fix cross-arms, brackets, insulators, etc. to the
poles. After drilling, the holes shall be coated with a mixture of creosote and tar.

The poles shall be planted at the foliowing minimum depths :

Length Planting depth (m)

9,0 1,7

10,0 1,8

12,0 2,0

13,0 2,2 J
16,0 2,6

Kicking blocks shall be provided where ground with poor bearing qualities is encountered.

Poles shalt be planted vertically plumb and in line and sufficiently stayed to maintain that position.

CROSS-ARMS

Cross-arms shall be of wood. Steel cross-arms shall only be used when clearly specified in the Detail
Technical Specification. Wooden cross-arms are preferred due to their higher electrical resistance
and better lightning performance of the line.

Steel cross-arms where specified shall be manufactured from standard steel sections complying with
BS 4360.
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Wooden cross-arms shall comply with SANS 753, Group Strength "A" and shall be straight in grain.
Preservatives shall comply with par. 9.2. above. The minimum diameter of cross-arms shall be as
follows:

Length ‘ Diameter (mm)
(m) _
B I min. Max.
‘ 2,4 [ 140 160
3,0 3 140 160
3,6 160 185
4.5 160 185

Cross-arms shall be LOOP TENSION banded at both ends.
Tie straps shall be manufactured of mild steel to Grade 43 of BS 4360.

Cross-arms shall be long enough to accommodate the insulator spacing specified below.

Cross-arms and tie siraps shall be bolted to poles using galvanised bolts, nuts and washers. Curved
wood pole washers shall be fitted between bolt heads and the poles and between cross-arms and the
poles. Back straps and U-bolts may be used to attach wooden cross-arms to the poles.

Curved wood pole washers shall be galvanised malleable cast iron or mild steel with a minimum
thickness of 6 mm and shall have a minimum square outside dimension of 63 mm.

INSULATORS AND FITTINGS

Insulators shall be chosen to provide the mechanical strength and insulation level required by the ling
at every point in accordance with the Department's standard specffication for "INSULATORS AND
FITTINGS FOR OVERHEAD LINES", Section C38.

Insulators shall be spaced to provide the conductor clearance required.

Pin insulators and their pins complying with SANS 60383 shall be used in straight line intermediate
positions anly.

Disc insulators shall be used in all strain, tension or angle positions, Clevis-and-tongue or ball-and-
socket type insulators complying with SANS 80383 shall be used. Disc insulators may be of glass or
porcelain.

Curved wood pole washers shall be fitted between the collars of insulator pins and the cross-arm or
pole and between the pin nut and the cross-arm or the pole, The washers shall comply with par. 10.8
above.

insulator hooks shall be of an approved pattern and shall be manufactured from BS 4360 grade 43
mild steel or forged.

Terminating and yoke straps shall be manufactured from BS 4360 grade 43 steel or forged to a
design approved by the Department.

All steel or ironwork i.e., fittings, cross-arms, bolts, nuts, washers, etc., shall be hot dip galvanised to
SANS 32 & 121.

CONDUCTORS
Steel reinforced aluminium conductors to SANS 182, Part 3 shalil be used for overhead lines. Should

copper conductors be specified, they shall comply with SANS 182, Part 1. The cross-sectional area
shall comply with the Detail Technical Specification.
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12.2  The spacing between phase conductors shall be increased by 20 % over the spacing determined
according to the formula in par. 4.7.5 of the "Code of Practice for Overhead Power times" to
compensate for stay movement and other factors and to maintain the B.1.L. of par. 7 above.

The minimum conductor spacing are :
B Pole ~ [ SUPPLY VOLTAGE )
Spacing
(m)

Up to 6,6 kV 11 kV [ 22kV -
CONDUCTOR SPACING (mm)

60 575 | 635 | 790 B

70 635 700 | 850 B

| 80 | 700 750 | 910 B

[ 20 | 750 810 | 975

12.3 Manufacturer's stringing and tensioning charts shall be used to erect conductors. Caonductors shall
not be tensioned to more than 25 % of the breaking strength of the conductor at -5,5"C with no wind.

i2.4 Conducior running blocks shall be installed on all pole positions to run out the conductors.
Conductors shall not be dragged along the ground. The three conductors shall be tensioned
simultanecusly using suitably rated chain-ratchet pullers and “come along" specially designed for the
particular conductor. :

12,5 The minimum conductor to ground clearances as stipulated in Occupational Health and Safety Act
shall be closely observed. Allowance shall be made for conductor creepage and subseguent
increased sag after a period.

12.6 Conductors shall be prestressed for not less than one hour before binding in.

12.7  Mid span joints shall be kept to a minimum and where unavoidable, shall be made with approved full
tension line splices.

12.8  Conductor joints at non-tension points shall be made with two bolt parallel groove clamps of a type
approved by the Department. The current carrying capacity of the clamps shall be at least equal to
that of the conductor.

Non-oxidising conducting paste shall be liberaily applied to the inside of these clamps.

12.9  Where aluminium to copper connections are made, suitable bimetal clamps shall be used.

13.  CONDUCTOR TERMINATIONS

13.1  Cold compression, bolted snail clamps or preformed terminations shall ba used. Suitable thimble
clamps shall be used with the preformed terminations.

132 The conductor shall be bound in at pin insulators by a single stirrup and binding. A chafer tape of soft
aluminium shall be wrapped around the conductor at the insulator contact area. The conductor shall
be bound to the stirrup for a distance of 50mm on either side of the insulator. 5mm diameter hard
drawn aluminium wire shall be used for binding.

13.3  Suitably sized preformed wrap lock ties with pads may be used as an alternative method to par. 13.2
above.

13.4 Trails and bridge ‘wires must be neatly disposed and connected with clamps or line taps with a

minimum of two per connection or by means of other approved mechanical connectors.
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SECTION B.14
STAYS

The position of stays may or may not be indicated in the instructions for the service, but it is the
responsibility of the Contractor to provide staying adequate to maintain correct tension of the line and
the verticality of every pole in the line, with or without the additional use of kicking blocks as he may
decide.

Wind stays must also be provided for straight fines in exposed positions. Struts shall not be used if
this can be avoided by the use of aerial stays and pillar stays.

Stay wires shall be spliced and bound in, in the accepted manner. Approved preformed materials
may also be used.

The angle between the stay and the pole must be between 35° and 45°. The stay must be made off
an the pole, as near as practicable to the point of resultant stress, with one and a half complete turns
around thé pole, supported by a suitable clamp.

For terminal poles of vertical line arrangements, at least two stays shall be used to prevent
deformation of the pole, with the stay plates buried at least 1,8 m apart.

Stay holes shall be vertical, not less than 1,5 m deep and no wider than necessary to accommodate
the baseplate, with a narrow side channel! cut to embed the rod at the correct angle.

The baseplate and portion of rod within the stay pole shall be firmly packed with hard material or
concrete where necessary.

Stay pillars shall be concreted into the ground with top and battom kicking blocks where required by
the nature of the soil.

Porcelain stay insulators shall be installed in one stay wire as high as possible above ground level but
far enough away from the structure to ensure that the portion of the stay below the insulator does not
become alive.

Stay wire shall be of galvanised steel and the individual steel strands shall have a breaking stress of
not less than 695 MPA and shall comply with BS 183 or SANS 182, Part 5. Stay wire make-oifs shall
be painted with bitumastic paint on completion.

Stay rods shall comply with BS Pattern 2 and shall be of circular section with tubular type turn
buckles. Heavy duty construction, deep contoured type thimbles shall be used.

Galvanised steel stay plates shall be used.
Stay guards are required in the vicinity of public paths and roadways.
EARTHING OF STRUCTURES

Earthing requirements for service connections are specified in the Department's standard
specification for "EARTHING", Section B11.

Protective overhead earth wires shall only be provided where specified in the Detail Technical
Specification. In cases where overhead earth wires are specified, a low impedance earth as
determined by the Basic Impulse Level of the line shall be provided at every pole along the line.

An earth connection is not required at every pole along a line with wooden poles and without
overhead earth wires. Lines with metal poles shall be earthed at every pole.

Steelwork on wooden poles shall generally not be earthed except at struciures for transformers,

isolators, fuse-links, cable boxes, lightning arresters or other equipment which impairs the impulse
flashaver value of the insulation provided by the wooden structure.
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155  All metalwork to be earthed, shall be bonded together with 1 mm? bare copper conductors. These
common bonds shall be connected to a 35mm? bare stranded or sofid copper earth down lead
conductor.

156 The connection between the overhead conductors and lightning arrestors and between the arrestors
and the earth down lead shall consist of bare copper conductors of not less than 25mm?2. The
connecting leads shall have smooth bends and shall follow the shortest possible route.

157 The earth down lead conductor shall be stapled to the pole at intervals not exceeding 1m. Where
atmospheric conditions are likely to cause galvanic action, staples shall be of non-ferrous metal and
an earth clip used where possible.

15.8 The earth conductor shall be threaded through a black polyethylene sleeve for at least 2m above the
ground.

15.9 The earth conductor shall not be installed in steel conduit nor shall the conductor be wrapped around
the pole at any point since this will increase the reactance of the down lead.

15.10 A-rench earth shall be installed at earthed structures carrying equipment such as transformers, fuse-
links, lightning arresters, etc. extending 10 m on four sides of the structure in the form of a cross. The
ends of the earth wires shall be banded to four earth electrodes of at least 1,8m in lengih driven into
the ground.

1511 Intermediate earthing for overhead earth wires may consist of wrapping the earth wire 5 - 8 times
around the pole below ground level.

1512 The earth resistance shall be determined following the installation of the trench earth. Earth
resistance values specified or required by protective devices shall be checked. The earth resistance
values required to maintain the B.LL. of the line as specified in par. 7 (assuming an average lightning
current value of 25 kA), are as follows:

[ Impulse Level ‘Earth Resistance H

| (kV) (ohm) ..

Up to 6,6 75 ' 3,0 i

‘ 11 85 3,8

L 22 150 B 6,0 |

15.13 Should the earth resistance be higher than specified or required, additional earthing shall be
provided. Trench earths shall not exceed 50m. Proprietary clays may be used for solil treatment to
imprave the earth resistance.

16. EARTH WIRE ON LV SYSTEMS

16.1 Where spacified, a continuous earth wire shall be instalied along LV (up to 660 V) overhead lines in
order to provide earth continuity between installations served by the line (ECC).

162 The earth wire shall be connected to every earth along the route in addition to the substation earth.
Refer also to par. 4 of the Depariment's standard specification for "EARTHING", Section B11.

16.3 Al metalwork and the top positions of stay wires shall be bonded to the earth wire.

16.4 The earth wire shall be above the conductors.

17. LIGHTNING ARRESTERS

171 Lightning arresters shall be of a type approved by the Department.

17.2  Lightning arresters shall be installed at all points where the steelwork has to be earthed and where
specified.

173 The armesters shall be connected to the overhead conductors by 25mm? {minimum) copper

conducters minimum and suitable parallel groove clamps.
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17.4  Lightning arresters shall be placed on all the phase conductors at the following points in addition to
those specified in the Detail Technical Specification :

(a) As near as possible to the transformer terminals on the transformer side of the fused protection where
applicable.

(b) At each termination of a cable on the overhead line.
(c) At every line sectionaliser or recloser.
(d) At each connection point to secondary lines.

17.5  Lightning arresters shall be mounted below the overhead conductors in order to reduce the length of
the discharge path.

17.6  An earth shall be supplied and installed at each point where lightning arresters are installed in
accordance with par. 15 above.

18. FUSE-LINKS

181  Fuse-links shall be of a type approved by the Department.

18.2  Details of fixing methods and mounting shall be submitted to the Department for approval.
18.3 Fuse-links shall be installed at all transformers and where specified.

19. TRANSFORMER MOUNTINGS

194 Transformers shall comply with the Department's standard specification for "DISTRIBUTION
TRANSFORMERS", Section C36.

19.2  Transformers with a maximum power rating of 25kVA may be mounted on a single pole with the
mounting brackets as specified in SANS 780.

19.3  Transformers with a power rating in excess of 25kVA and with a maximum of 200kVA shall be
mounted on a platform between two poles.

19.4  The transformer platform for pole mounting shall consist of galvanised steel channels bolted to the
two poles. The platforms shall be manufactured and installed in accordance with fig. Bi4.5 and
Bi4.6.

19.5 Al steelwork as well as the bolts, nuts and washers shall be galvanised to SANS 32 & 121.

19.6 An earth wire shall be installed against each pole of the structure and must extend for at least 500mm
ahove the poles. These earth wires shall be bonded across at the top of the poles to shield the
transformer.

19.7 Earthing in accordance with par. 15 shall be provided.

20. SUBSTATION EARTH

Substation earths and earths at transformers along the route intended for earth continuity connections to
instaliations served by the line, shali be provided in accordance with the Department's standard spacification
for "EARTHING", Section B11.

21.  ANTI-CLIMBING DEVICES

211  Anti-climbing devices shall be fitted to all poles carrying transformers or mechanically operated fuses
or switchgear
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212 (alvanised barbed wire wound around the poles for at least 1m at a height of 2m above ground may
be employed for this purpose.

22. CRADLES

Where HV overhead lines cross roadways, railways and other supply lines, impartant communication lines
and where an HV line is run above an LV line, an earthed cradle shall be installed. The longitudinal wires of
the cradle shall not be less than 7,2mm? and the cross-lacing not less than 4mm2.

23,  DANGER NOTICES (LIGHTNING SIGN)

Danger notices with the wording "DANGER-GEVAAR-INGOZI" shall be fitted to all structures with
transformers, mechanically operated switchgear and fuses.

24. EXCAVATIONS

241 Excavations for poles, stays and trench earths shall remain open for as short a period as possible.
The Contractor shall erect and maintain guards, warning notices and lights at open excavations and
soil heaps.

24.2 Excavations shall be classified as follows:-

Very hard rock shall mean rock that can only be excavated by means of explosives.

Hard rock shall mean granite, quarizitic sandstone, slate and rock of similar or greater hardness, solid shale
and boulders in general requiring the use of jack hammers and other mechanical means of excavation.

Soft rock and earth shall mean rock and earth that can be loosened and removed by hand-pick and shovel.

24.3 After poles and stays have been planted, the holes shall be backfilled and well compacted.
Compagction shall be executed in layers of not mare than 300mm to obtain a high compaction density.

24.4  The following dimensions shall be used when calculating the cubic capacity of excavations:

(a) Pole holes: 1,2m x 0,6m x depth

(b) Stay holes; 1,2m x 0,6m x 1,8m

(c) Trench earths; 0,5m x 0,6m x length

24.5 Poles shall be installed in accordance with the Detail Technical Specification of the installation.

24.6 Poles shall not be installed in clayey soil or in swampy conditions without the necessary precautions
to stabilise the installation.

24,7 If unsatisfactory conditions for the installation of poles and stays are encountered during the
excavations, the Department shall be informed withcut delay in order to facilitate alteration of the
foundation design or alteration of the route of the line.

24.8 Poles and stays shall be installed in undisturbed soil.

24.9 If wooden poles are instalied in a concrete or other water retaining foundation, the pole shall protrude

through the concrete to ensure adequate natural drainage to prevent rotting of the wooden pole in the
foundation due to the accumulation of water between the pole and the foundation.

25, SAMPLES

Samples of equipment, materials and SANS Test Reports proposed for the installation shall be submitted to
the Department on request.
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SECTION B.15

SECTION B15
B.15 INSPECTIONS, TESTING, COMMISSIONING AND HANDING OVER
PHYSICAL INSPECTION PROCEDURE

Once the Contractor has completed the installation, written notice shall be given to the Department in
order that a mutually acceptable date can be arranged for a joint inspection.

During the course of the inspection, the representative of the Department will compile a list of items (if
any) requiring further attention. A copy of this list will be provided to the Contractor who will have a
period of 7 days in which to rectify the offending items of the installation.

The Contractor shall then provide written notice that he is ready for an inspection of the remedial
work to the offending items.

This procedure will continue until the entire installation has been correctly completed to the
satisfaction of the Department.

TESTING AND OPERATIONAL INSPECTION PROCEDURE

in addition to the above the Contractor shall have the complete installation tested and approved by
the local authorities where applicable.

Subsequent to the above testing and approval, the Contractor shall in the presence of the
representative of the Department test all circuits with respect {o:

Phase balance.

Insulation level.

Polarity.

Upon completion of the installation and within 3 months of the handover date, the Contractor shall

provide and make available a recording voltmeter to record the voltage at three locations in the
complex over a period of 48 hours each. These locations will be nominated by the Department.

“AS BUILT" DRAWINGS

As each portion of the work is completed, the Contractor shall provide the Department with as-built
drawings showing the exact location measured from fixed points of ali cables, transmission lines,
each outlet point, etc.

In addition a complete reticulation diagram showing all supply cables and switchboards shall be
provided behind a plastic cover in the substation or adjacent to the Main Switchboard if not located in
a substation.

The installation will not be regarded as complete until all of the above requirements listed int, 2and
3 above have been met.
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SECTION C.1
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.

Al 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 shail be heavy gauge, welded or solid drawn, hot-dip galvanised or black enamelied,
screwed tube.

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

54 Al 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 1085. Alloy or pressure cast metal accessories or zinc base alloy fittings are not
acceptable. All fitings 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 shail be supplied with heavy
gauge metal cover plates.

4.3 Boxes shall comply with SANS 10865.



SECTION C.1
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
switchas and socket outleis manufactured in accordance with SANS 1085.

5.2 Light switch boxes shall be 100 x 50 x 50mm with two 20mm knockouis 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  Swiich and socket outlet cover plates shall comply with SANS 1084.

6. FLEXIBLE CONDUIT

Flexible steel canduit and adaptors shall comply with BS 731, pait 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

74 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 BI.

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 shali 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 insiailed in accordance with Appendix C
of the same specificalion as well as the Department's standard specification for "INSTALLATION AND
TERMINATION OF CONDUITS AND CONDUIT ACCESSORIES", par. 4 of Section Bl

S. EARTH CLAMPS

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



SECTION C.2
SECTION C.2

C.2 WIRING CHANNELS, UNDERFLOOR DUCTING AND POWER SKIRTING

1. WIRING CHANNELS
1.1 GENERAL
111 The channels shall be manuiactured of rolled sheet steel.
1.1.2  The minimum thickness of the sheet steel shall be:
(a) {,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 Hot-dip galvanised to SANS 32 & 121 or epoxy powder
conditions) coated
(b) Cast in concrete Pre-galvanised
{c) False ceiling voids Pre-galvanised

(d) Vertical building ducts coated

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

(f)

(g)

Undercover industrial applications

service tunnels, basements

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

coated

11.4 The above-mentioned finishes shall apply unless specified to the contrary or approved - by the

1.2

1.2.1
1.2.2
1.2.3
1.24

1.3

Department. Hot-dip galvanised ducts shall be cold 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.

COVER PLATES
All channels shall be supplied with cover plates,
Channels up to 127mm wide shall have snap-in cover plates of metal or PVC.
For channels wider than 127mm anly metal cover plates shall be used.
The finish of steel cover plates shall be the same as the finish of the channels.

ACCESSORIES

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

Hot-dip galvanised to SANS 32 & 121 or epoxy powder

Hot-dip galvanised to SANS 32 & 121 or epoxy powder



1.4

SECTION C.2
WIRING SUPPORTS

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

2.
2.1

2.1.1

2.2

2.2.1

2.2.2

2.3
2.3.1

2.3.2

312
3.2

3.2.1

3.2.2

UNDERFLOOR DUCTING
GENERAL

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.

OUTLETS

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.

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

PEDESTALS
Pedestals shall be manufactured of die-cast aluminium or pressed steel.
The finish of pedestals shall be epoxy powder coating of an approved colour.
POWER SKIRTING
GENERAL
The channel and cover shall be manufaciured of 1mm thick rolled sheet steel.
The channel and cover shall be epoxy coated after manufacture.
OUTLETS

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

In addition o standard lengths, covers of 250mm length shall be provided for installation on
puilding module lines.
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2.3

SECTION C.3
SECTION C3

C.3 CABLE TRAYS AND LADDERS

METAL CABLE TRAYS

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

Less than 150mm wide 1,2mm minimum thickness with 12mm minimum return
150mm to 457mm 1,2mm minimum thickness with 18mm minimum returm
460mm to 610mm (Heavy duty) 2,5mm minimum thickness with 76mm return

CABLE LADDERS

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 10mm® 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.

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.

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.

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.

FINISHES

Metal cable trays and ladders shall be finished as fallows:

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

- powder coated
(b) False ceiling voids Electro-galvanised baked ename! power coated
{c) Vertical building ducts Hot-dip galvanised to SANS 32 & 121 or baked

enamel enoxy cowder 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

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




SECTION C.3

The above-mentioned finishes shall apply unless specified to the conlrary 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 1Tm 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.
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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 PVG-insulated/PYC-sheathed
(b) Armoured cablesPVC-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 PVG, 600/1 000V Grade.

24  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 hetween the cores.

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

26  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 foll tape screen and a PVC sheath.

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

33  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.
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SECTION C.5
SECTION C5

C.5 GLANDS FOR PVC-INSULATED CABLES

Glands to be used for terminating PVG/PVCG/SWA/PVC cables shall be of the adjustable type.
Glands shall be suitable for general purpose 600/1 000 V Grade cable with steel armouring.
The glands shall be made of nickel-plated cadmium plated or in coastal area bronze or brass.

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.

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.

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.

Glands shall be provided with 1SO threads and shall be suitable for the specified cable sizes.
Flameproof glands shall comply with SANS 808, Groups 1, 2a and 2b.

Suitable accessories shall be provided with glands to be used on ECC armoured cables to
faciliate 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.

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.
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1.3.1
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2.1

2.2
2.3
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SECTION C.6
SECTION C6
C.6 CABLE TERMINATIONS AND JOINTS

HEAT-SHRINKABLE MATERIALS

GENERAL

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

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.

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

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.

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.

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.

TERMINATIONS WITH HEAT-SHRINKABLE MATERIALS
Terminations shall be made of a material that gives lasting protection against ultraviolet radiation.

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.

Outdoor terminations shall be designed to prevent flashover under wet or contaminated conditions
and 1o ensure additional mechanical strength. This shall be achieved with shrunk-on insulating
spacers and rain shields.

JOINTS WITH HEAT-SHRINKABLE MATERIALS

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.

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.

RESIN FILLED JOINTS

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

The exact amount aof cold hardening resin shall be provided in a two-compartment plastic bag.
The resin shall have absolute minimum shrinkage.

The mould and resin shall be completely waterproof and non-hygrascopic and shall be resistant to
uliraviolet radiation.

Joint kits shall be of "SCOTCHCAST", "CELLPACK" or similar
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3.5

SECTION C.6
CABLE JOINTS BOX

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

The lid shall provide an absolute moisture barrier.
Boxes shall contain 2. 3 or 4 entries as required.
Unused entries shall be sealed with watertight blanking plugs.

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.
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SECTION C.7

SECTION C7

C.7 PAPER-INSULATED CABLES
GENERAL

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

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

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

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

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

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.

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.

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

LENGTHS

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

TESTS

Tests shall be carried out on production runs of the cable in accordance with SANS 87.

11
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SECTION C.8

SECTION C8

C.8 CABLE END BOXES AND COMPOUND

CABLE END BOXES
Cable end boxes shall be suitable to accept PLSTS, PLSTC, PESTS and PESTC cablas.

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.

The boxes shall be equipped with armour clamps and brass or gunmetal conical wiping glands.
All cable end boxes shall comply with BS 542.

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

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

CABLE END BOX FILLING COMPOUND
Bituminous Compound
The compound shall be suitable for filling metal clad cable end boxes.

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

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

The compound shall be suitable for use in high ambient temperatures and system vollages of up o
22kV nominal.

Resin Oil Semi-fluid Compound
The compound shall be suitable for filling metal clad cable end boxes with level indicators.
The compound shall have a pouring temperature above 100°C,

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

The compound shall have minimal contraction when caoling.

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

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.

12



SECTION C.9

SECTION C9

C.9 WIRING TERMINALS

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.

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.

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 fo larger terminal
blocks, suitable shislding barriers shall be inseried to cover the terminals that might otherwise be
exposed.

The tarminal 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,

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

Each terminal block shall have provision for clip-in numbering or labelling strips to be installed,
together with protective, clear caps over the sheets.
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SECTION C.10
SECTION C14a

C.10 LIGHT SWITCHES
GENERAL

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

FLUSH AND SURFACE MOUNTED SWITCHES

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

Switches shall be of tumbier operated microgap type rated at 16A, 220/250V.
Switches shall have protected terminals for safe wiring.

Contacts shall be of silver material.

On multi-lever switches, it shall be possible to individually change any of its switches.
The yoke strap shall be slotted to allow for easy alignment.

The covers of surface mounted switches shall have toggle protectors.

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

WATERTIGHT SWITCHES

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

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

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

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

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

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

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

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

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

Cover plates shall overlap the outlet to cover wall imperfections.

Cover plates shall comply with SANS 1084.

14
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SECTION C.11
SECTION C11

C.11 UNSWITCHED AND SWITCHED SOCKET-OUTLETS
GENERAL

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

2.

2.1

2.2
2.3
2.4
25
2.6
2.7
2.8
2.9
3.

3.1

3.2

3.3

3.4

4.1

4.2

1.3

5.1

5.2

5.3

FLUSH AND SURFACE MOUNTED SWITCHED SOCKETS

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.

Switches shall be of the tumbler operated microgap type rated at 16A, 220/250V
Terminals shall be enclosed for safe wiring.

Contacts shall be of silver material.

Safety shutters shall be provided on live and neutral openings.

The yoke strap shall be slotted to allow for easy alignment

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

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

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

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

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

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

The socket openings shall be rendered waltertight 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.

UNSWITCHED SOCKET-OUTLETS

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

The socket-outlets shall have shuitered five and neutral openings.

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

THREE-PHASE SWITCHED SOCKET-OUTLETS

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.

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

The units shall be supplied complete with plug top.

15



SECTION C.11
5.4  The live terminals shall be shrouded and shall be completely safe when the plug top is removed.
55 Samples shall be submitted to the Department for approval prior to the installation.
6. SHAVER SOCKETS
6.1 Shaver sackets 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 an 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.
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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 Sauth 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 ¥ 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 unusad 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 1118: 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 1478: Glow starters for fluorescent lamps.

3.6 |EC 400: Lamp holders for tubular fluorescent lamps.

3.7  SANS1041: Tubular fluorescent lamps for general service.

3.8  SANSVC 8031: Coatings applied by the powder-coating process.

3.9 SANS783: 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 ARFEAS OF APPLICATION: The luminaires are intended for standard indoor use in buildings under
the cantrol 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.
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SECTION C.12
ENVIRONMENTAL: Unless otherwise specified in the detail specification the uminaires shall be
suitable for operation in ambient temperatures between -10°C and +25°C.

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

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 880. Part 1.

GENERAL TECHNICAL REQUIREMENTS

GENERAL

Tubular fluorescent lamp luminaires shall comply fully with SANS 1118 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 Gompliance.

The Department reserves the right to have samples of luminaires offered tested by the SANS for
compliance with SANS 1118. If a sample luminaire is found not to comply with SANS 1119 the cost
of such tests shall be borne by the Tenderer.

CONSTRUCTION

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.

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.

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.

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

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 stainiess steel materials are

preferred.
INTERNAL WIRING

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

The wiring shall be tatally metal enclosed to pravent any possible contact with live components while
changing lamps.

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

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.

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.

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.
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5.5 CONTROL GEAR

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

5.5.2 Ballasts shall comply with SANS 890 and SANS 891, suitable tor 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 Siarters shall comply with SANS 1479 or with BS 3772 if it is not covered by SANS 1473. Starters
with metal cans shall contain integral earthing facilities to earth the can upon insertion.

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

586 CAPACITORS

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

least 0,85.

57 LAMPS

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

572 |f 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.

574  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 [uminaire offered with the tender.

8.

8.1

8.2

8.3

8.4

8.5

8.6

CHANNEL LUMINAIRE

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.

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

Three sels 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.

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.

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

The body channel shall incorporate a removable cover acting as a reflector, manufactured of cold
rolled stael, not less than 0,8mm thick, designed and mounted to completely cover the interior of the
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SECTION C.12
body channel and its contents and extending over the full length of the luminaire up to the lamp
holders.

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.

INDUSTRIAL LUMINAIRES

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

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

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%.

DECORATIVE LUMINAIRES

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

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

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

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

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

RECESSED LUMINAIRES

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

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

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

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.

LOW-BRIGHTNESS LUMINAIRES

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

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

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%.

LOW GLARE LUMINAIRES

The luminaire shall be provided with a die-formed, bright anodised high-purity aluminium
(99,98%) louver with parabolic reflecting surfaces in both directions.
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The total LOR shall be 62% or better. In the plane between 60 and 80(from the vertical), the
LOR shall be less than 1,3%

LUMINAIRES FOR USE IN AREAS WITH VISUAL DISPLAY TERMINALS

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

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

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.
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1.

SECTION C.12
SECTION C12.2
C12.2 PRISON CELL LUMINAIRE

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.

2.1

2.2

2.3

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

4.1

4.2

4.3

4.4

4.4.1

4.4.2

4.4.3

GENERAL

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%.

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

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

STANDARDS

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

SANS 1119: Interior luminaires for fluorescent lamps.

SANS 1250: Capacitors for use with fluorescent and other discharge lamp ballasts.
SANS 890: Ballasts for fluorescent lamps.

SANS 1464: Safety of luminaires.

SANS 1479: Glow starters for fluorescent lamps

IEC 400: Lamp holders for tubular fluorescent lamps.

SANS 1041: Tubular fluorescent lamps for general service.

SANS VC8631: Coatings applied by the powder-coating process.
Any other standards referred to in the above specifications.

PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

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

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.

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.

ENVIRONMENTAL REQUIREMENTS

The luminaire shall have an ingress protection rating of 1P66 and this shall be substantiated by a
carttificate of the South African National Standards.

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

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.
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THERMAL: The luminaire must be able to withstand an ambient temperature of 456°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.

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

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.

CONSTRUCTION

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. ’

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

DIFFUSER

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.

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.

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.

GEAR TRAY

The control gear tray shall also act as a reflector and shall be manufactured from sheet sieel 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.

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.

“The gear-tray shall be provided with restraining devices o prevent the tray from falliing when the

gear-iray is slid out. These restraints shall be unhooked for removal of the tray.

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

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

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

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

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 W lamp alone or one 36W (or 58W) plus one
aW lamp together. Similarly a combination of two 36W (or 58W) lamps together or two 36W (or 58W)
Jamps plus one 9W lamp or one SW lamp alone shall apply if the fuminaire is fully equipped.

Each luminaire shall be supplied with all lamps required and specified in the project specification.
The luminaire shall be provided with a 20mm diameter back-eniry for wiring access.
Internal wiring of the luminaire shall be in accordance with SANS 1118.

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.

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.

LUMINAIRE PERFORMANCE

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

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

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.

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

LAMP HOLDERS

Lamp holders shall preferably be of the telescopic spring-loaded type. Wheare twistlock type lamp holders are
provided, the mounting of the holders shail 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.
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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 Juminaires, 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.

2s 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.

25 Lamps shall be delivered separately.
3. STANDARDS

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

3.1 SANST119: Interior luminaires for fluorescent lamps. Note: The latest
amendments  whereby luminaires with compact
flucrescent lamps are covered, shall apply.

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

3.3  SANS 890, [EC 820 & 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 & [EC 801: Tubular fluorescent lamps for general service.

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

3.9  SANS783: Baked enamels.

3.10 SANS 10142: The wiring of Premises

3.11  SANS 56: Incandescent lamps

3.12  Any standard refarred to in the above specifications.
4, PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

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

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

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

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

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

GENERAL TECHNICAL REQUIREMENTS

GENERAL

Compact flucrescent 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 Gertificate of Compliance.

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.

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

CONSTRUCTION

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.

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

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

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

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.

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

INTERNAL WIRING

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

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

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

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.

An earth terminal, welded to the luminaire bady, shall be provided. To ensure good earth continuity
the earth terminal shall not be spray painted. The sarth conductor shall be connected to this terminal
by means of a crimped lug.
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54 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 2G1H 13W PLC G24d-1
9W PL 2G11 16W 2D GR10q
11W PL 2G11 18W PLC G24d-2
B0/100E GLS E27, porcelain

55 CONTROL GEAR

551 The control gear, ballasts, capacitors and starters shall be designed and manufactured to suit the
control circuitry adopted. All fluorescent luminaires shall operaie 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 cn 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.

554 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.

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

556 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.

557 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 facior of each complete fitting shall be corrected to at

least 0,85.

57 LAMPS

571 Flyorescent lamps shall be suitable for the control circuitry used. Lamps shall comply with the

57.2

57.3

5.7.4

5.7.5

applicable clauses of SANS 1041 and, where it does not apply, the lamps shall comply with I1EC 81
or IEC 801.

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

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

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.

The following standard lamps shall be used for the purposes of this specification:
PL lamps: 7W, 9W AND 11W
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PLC Lamps: 13W

2D Lamps: 16W

GLS Lamps: 60 and100W
DIFFUSER

The diffuser shall consist of a high-impact resistant ultra-violet stabilised acrylic mouiding. The
diffuser shall be sither 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.

The diffuser shall be mounted o 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.

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
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SECTION C12.4

C12.4 POST TOP LUMINAIRES FOR EXTERIOR APPLICATIONS

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.

2.1

2.2

2.3

2.3

2.4

3.

GENERAL

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%.

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.

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

installation.

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.

LLamps shall be delivered separately.

STANDARDS

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

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14

3.15
3.16
317
3.18
4,

4.1

4.2

SANS 60188: High-pressure mercury vapour lamps.

IEC 662: High-pressure sodium vapour lamps

[EC 61167: Metal Halide lamps

SAbiZEe: Incandescent lamps

SANS 1250: Capacitors for use with flucrescent and other discharge lamp Ballasts.
SANS 1464: Safety of luminaires.

IEC 922 & IEC 923:
IEC 926 & |EC 927:

SANS 890, IEC 920 & IEC 921:

Ballasts for discharge lamps.
Starting devices (other than glow starters).
Ballasts for fluorescent lamps

IEC 400: Lamp holders for fluarescent lamps

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

SANMS 733 Baked enamels.

SANS 10142: The wiring of Premises

SANS 1507: Eiectric cables with extruded solid dielectric insulation for fixed

SANS 60238 and VC8011:
SANS 1277:
SANS 1088:

installations.

Lamp holders

Street lighting luminaires.
Luminaire entries and spigots

Any standard referred to in the above specifications.

PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

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

FIXING: The luminaires shall be suitable for mounting on vertical poles. Spigot entries shall have an
internal diameter of 78mm and shall be 75mm deep in accordance with SANS 1088 Table 1 (Type

2).
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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.

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

NOISE: Noisy ballasts will not be accepted and shall be replaced at no cost 10 the Department. All
ballasts shall comply with the requirements of the latest edition of 1EC 820, 921, 922 and 923.

GENERAL TECHNICAL REQUIREMENTS

GENERAL

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

The luminaire colour shall be as specified in the project specification.
The luminaire shall bear the SANS 1277 mark.

CONSTRUCTION

The luminaire shall consist of a spigot base manufactured from high-pressure die-cast aluminium, a
famp 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.

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

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

preferred.

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

INTERNAL WIRING

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

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

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

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.

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.

LAMP HOLDERS

Lamp holders shall be of the type suitable for the relevant Iarhp used. Lamp holders shall not
dsteriorate as a result of normal operating temperatures in the fuminaire.
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CONTROL GEAR

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

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

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.

The fuminaire 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.

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

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

5.6

5.7

5.7.1

57.2

5.8

5.81

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.

CAPACITORS

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

LAMPS
The following standard lamps shall be used for the purposes of this specification:
Lamp Lamp holder

Mercury Vapour
50W. BOW and 126W  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 2G1H
PLC 18W G24d-2
PLC 26W G24d-3

Incandescent lamps
100W E27

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

DIFFUSER

The diffuser shalt 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
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work in conjunction with the reflectors to provide the optimum light output.

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.

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.

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.
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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%.

22 If the luminaire offered is of foreign origin, full specifications on technical perfarmance 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 tamps, 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 & V8011 Lamp holders

3.4 SANSTES Baked enamels

3.5 SANS 1119 Interior liminaries for fluorescent lamps (clauses applicable to compact
fluorescent lamps)

3.6 SANS1222: 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 [EC 662: High-pressure sodium vapour lamps

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

3,15 |EC 926 & IEC 927: Starting devices (other than glow starters).

3.16 Any standard referred to in the above specifications.

4. PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

41 AREAS OF APPLICATICN: 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.
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ENVIRONMENTAL: Unless otherwise specified in the detail specification the luminaires shall be
suitable for oparation in ambient temperatures between -10°G and +45°C. The luminzire shall have
an ingress protection rating as indicated below and this shall be certified in a SANS report.

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

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.

GENERAL TECHNICAL REQUIREMENTS

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 mechanicai component exceeding its maximum rated operating
ternperature. 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.

6.1

6.2

CONSTRUCTION
BULKHEAD OR BRACKET-MOUNTED LIGHT.

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.

The luminaire shall be designed to accammodate 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.

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.

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

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 pravide 20mm diameter conduit entries or cable entries from
the sides of the luminaire and suitable drilling indents or knockouts shall be fumished on the
luminaire body.

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

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

The luminaire shall have an ingress protection rating of at least [P55.
FLOOD-LIGHTS

The luminaire shall consist of a body manufactured from either high-pressure die-cast aluminium or
ulira-violet stabilised glass-fiore reinforced polyester material. The body shall be hail-proaf,
weatherproof and corresion and vandal resistant.

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 stee! clips.

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

The luminaire shall be suitable for 2 x 24W PLC lamps or 1 x 250W tubular HPS lamp.
The luminaire shall have an ingress protection rating of at least [P43.

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

STREET-LIGHT TYPE LUMINAIRES
Luminaires must bear the SANS 1277 mark.

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. :

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

The luminaire's diffuser shall be suitable for Class B roads in terms of SANS 10098. The clear high-
impact acrylic bow! 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.

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

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.

INTERNAL WIRING

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

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

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

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.

An sarth 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.

LAMP HOLDERS

Lamp holders shall be of the type suitable for the relevant lamp used. Lamp holders shall not
deieriorate 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

CONTROL GEAR

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

Ballasts shall comply with IEC 922 and 923 as applicable and shall be suitable for operation on 220V
to 250V, 50Mz supplies.
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5.6.3 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 onio the inside of the control gear compartment of the
body on a separate mounting plate. The gear-mounting tray shall be manufactured from sheat stesl
at least 0,7mm thick and shall be epoxy powder coated.

6.8.5 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 Inthose 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
palished 98,98% 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.)
Compadct 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.
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C12.6 STREET-LIGHT LUMINAIRES
SCOPE

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

2.

2.1

2.2

2.3

2.4

2.5
3.

GENERAL

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%.

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

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

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.

LLamps shall be delivered separately.

STANDARDS

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

3
3.2
3.3
3.4
3.5

3.6
3.7
3.8
3.9
3.10
3.1
3.12
3.13
3.14
3.15
3.16

4.2

4.3

SANS 10098: Code of practice for public lighting.

SANS 10142: The wiring of Premises

SANS 60238 & VC8011 Lamp holders

SANSZ83 Baked enamels

SANS 1119 Interior liminaries for fluorescent lamps (clauses applicable to compact
fluorescent lamps)

SANS 1222: Enclosures for electrical equipment

SANS 1247 Coatings applied by the powder-coating process

SANS 1250 Capacitors for uss with fluorescent and other discharge lamp ballasts

SANS 1277 Street lighting luminaires

SANS 60188 Mercury vapour famps

SANS 1464 Safety of luminaires

SANS 1507: Eleciric cables with extruded solid dielectric insulation for fixed installations

|EC 662: High-pressure sodium vaapour lamps

IEC 922 & IEC 923: Ballasts for discharge lamps.

IEC 926 & IEC 927: Starting devices (other than glow starters).
Any standard referred to in the above specifications.

PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

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

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.

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 shail have an ingress protection rating of IP 85 for the lamp compartment and 1P23 for
the control gear compartment and this shall be certified in a SANS report.
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SAFETY: The luminaire shall bear the SANS 1464 safety mark.

NOISE: Noisy ballasts will not be accepted and shall be replaced at no cost 1o the Depariment. All
ballasts shall comply with the requirements of the latest edition of IEC 922 and 923.

GENERAL TECHNICAL REQUIREMENTS

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. Gertified proof from an authorised testing facility shall be presented on
request.

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

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

Luminaires shall bear the SANS 1277 mark.
CONSTRUCTION
BODY

The luminaire shall consist of a high-pressure die-cast aluminium body or a body manufactured from
UV stabilised filled polypropylene. The hody 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.

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

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

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.

DIFFUSER

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

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.

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.

Prisms shall form and integral part of the diffuser itself.

The diffuser frame shall be hingad 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.

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

REFLECTOR

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

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

The refiective 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.

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

CONTROL GEAR

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

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

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

The luminaire control gear shall 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.

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

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

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

INTERNAL WIRING

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

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

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

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 mounied in the control gear compartment.

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.

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.

LAMP HOLDERS

Lamp hoiders 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.

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

Lamp holders shall not degenerate under normal working conditions and shall not work loose as a
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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

80OW E27

125W E27

250W E40

400W E40

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

7. ELECTRICAL SUPPLY

7.4 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.
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SECTION C.12
SECTION C12.7

C12.7 HIGH BAY LUMINAIRES
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.

21

2.2

2.3

24

2.5

3.

GENERAL

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%.

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

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

Luminaires, associated eguipment 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.

Lamps shall be delivered separately.

STANDARDS

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

3.1
3.2
3.3
3.4
3.5
3.6
37
3.8
3.9
3.10
3.1
3.12
3.13
3.14

4.

4.1

4.2

4.2

4.4
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SANS 10142: The wiring of Premises.

SANS 60238: Lamp holders and VCSOU

SANS 783+ Baking enamels.

SANS 1222: Enclosures for elactrical equipment.

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

SANS 1250: Capacitors for use with fluorescent and other discharge lamp ballasts.
SANS 1464: Safety of luminaires.

SANS 1507: Electric cables with exiruded solid dielectric insulation for fixed installations.
|EC 662: High-pressure sodium vapour lamps.

SANS 60188 Mercury vapour lamps

IEC 81167 Metal halide lamps

IEC 922 & IEC 823: Ballasts for discharge lamps.

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

Any standard referred to in the above standards.
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

AREAS OF APPLICATION: The luminaires are intended for intertor Use in establishments under the
contra! of the Department of Public Works.

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

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.

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

NOISE: Noisy ballasts will not be accepted and shall be replaced at no cost to the Department. Al
ballasis shall comply with the requirements of the latest edition of IEC 922 and 923.
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SECTION C.12
GENERAL TECHNICAL REQUIREMENTS

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.

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

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

LLuminaires shall preferably bear the SANS mark.

CONSTRUCTION

BODY

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

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

The overall height of the luminaire shall not exceed 550mm.
The mass of the complete luminaire shall not exceed 12kg.

REFLECTOR

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

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.

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.

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.

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.

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

CONTROL GEAR

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.

Ballasts shall comply with IEC 922 and 823 as applicable and shall be suitable for operation on 220V
to 250V. 50Hz supplies.

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

The luminaire control gear shall be mounted inside a separaie control gear compartment. The
cantrol 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
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' SECTION C.12
gear compartment by means of mounting brackets, vibration-proof mounting bolts or suspension
hooks as detailed in the project specification.

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 contral gear, which shall be mounted on a removable gear iray.

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

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.

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

INTERNAL WIRING

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

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

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

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.

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 conducior shall be connected to
this terminal by means of a crimped lug.

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.

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. Lamp holders shall comply
with SANS VC8011 and shall be able to withstand a tempaerature of 240°C.

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

LAMPS

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.)
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250W E40
400W E40

ELECTRICAL SUPPLY

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

The actual voltage will be furnished in the project specification.
PHOTOMETRIC DATA

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

TECHNICAL INFORMATION

The Tenderer shall include full technical particulars regarding the luminaire offered with the tender.
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SECTION C12.8

C12.8 FLOODLIGHT LUMINAIRES
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.

2.1

2.2

2.3

2.4

2.5

3.

GENERAL

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

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.

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

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.

Lamps shall be delivered separately.

STANDARDS

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

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.1
3.12
3.13
3.14
3.15

4,
4.1

4.2

4.3

4.4

SANS 10142: The wiring of Premises.
SANS 60238 &VC8011 Lamp holders

SAMNS783: Baking enamels.

SANS 1222: Enclosures for electrical equipment.

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

SANS 1250: Capacitors for use with fluorescent and other discharge lamp ballasts.
SANS 1279: Floodlighting luminaires.

SANS 1464: Safety of iuminaires.

SANS 1507: Electric cables with extruded solid dielectric insulation for fixed installations.
IEC 662: High-pressure sodium vapour lamps.

SANS 80188: Mercury vapour lamps

IEC 61167: Metal halide lamps

IEC 922 & |EC 923: Ballasts for discharge lamps.

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

Any standard referred to in the above standards.
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

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

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.

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 fluminaire shall have
an ingress protection rating as indicated below and this shall be certified in a SANS report.

SAFETY: The luminaire shall bear the SANS 1464 safety mark.
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5.1

5.1.1

5.1.2

5.2

SECTION C.12
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 [EC 922 and [EC 923.

GENERAL TECHNICAL REQUIREMENTS

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.

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

CONSTRUCTION

Floodliaht for use with 150/100/7CW HPS or 125/80W MV [amps

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

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.

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 remaving
the luminaire.

The reflector shall be mounted on the luminaire body. The reflector shall be made from highty
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.

All companents, 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.

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.

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

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.

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

Flood-liahts for use with 400/250/1 SOW HPS or 400/250W MH or A00/250W MV lamps

The luminaire shall be consist of a body manufactured from high-pressure die-cast aluminium. The
body shall be hail-proof, weatherproof and corrasion and vandal resistant.

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.

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

The reflector shall be mounted on the luminaire body. The reflector shall be made from highly
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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.

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.

The luminaire shall have an ingress protection rating of at least {P85.

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 speacification.

INTERNAL WIRING

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

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

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

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.

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.

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.

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 temperaturss in the fuminaire. Lamp holders shall comply
with SANS VC8011 and shall be able to withstand a temperature of 240°C.

CONTROL GEAR

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

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

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.

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.

The gear tray and luminaire body shall be equipped with the companents suitable for the fuminaires
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and lamps specified in the project specification.

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

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

LAMPS

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 100W E40 Tubular clear or coated elliptical
70W E27 Coated elliptical

Metal halide

400W ar 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
6.2
6.3

7.

Wide beam
Medium beam
Narrow beam

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.
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SECTION C12.9

C12.9 PENDANT LUMINAIRES FOR USE WITH COMPACT FLUORESCENT OR TUNGSTEN

1.

FILAMENT LAMPS FOR INTERIOR APPLICATIONS
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
Juminaires 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.

2.1

2.2

2.3

2.4

2.5

3.

GENERAL

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%.

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.

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

Luminaires, assaciated 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.

Lamps shall be deliverad separately.

STANDARDS

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

3.1

3.2

3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
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4.2,

4.3

4.4

SANS 1119: Interior fuminaires for fluorescent lamps. Note: The latest
amendments whereby luminaires with compact fluorescent lamps
are covered, shall apply.

SANS 1250 : Capagcitors for use with fluorescent and-other discharge lamp
ballasts.

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

SANS 1464 : Safety of luminaires.

SANS 1479 . Glow starters for fluorescent lamps.

SANS VG803t : Coatings applied by the powder-coating process.

SANS783 ! Baking enamels.

SANS 10142 The wiring of Premises

SANEES: Incandescent lamps

SANS 60238: Lamp holders and VC8011

Any standard referred to in the above standards.
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

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

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

ENVIRONMENTAL: Unless otherwise specified in the defail specification the luminaires shall be
suitable for operation in ambient temperatures between -1 0°C and +45°C.

SAFETY: The luminaire shall bear the SANS 1464 safety mark.
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NOISE: Noisy ballasts will not be accepted and shall be replaced at no cost to the Depariment. All
ballasts shall comply with the requirements of the latest edition of SANS 880 - Part 1 or [EC 920 and
IEC 921

GENERAL TECHNICAL REQUIREMENTS

GENERAL

Gompact flucrescent 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 Ceriificate of Compliance.

The Department reserves the right to have samples of luminaires offered tested by the SANS for
compliance with SANS 1118, If a sample lurninaire is found not to comply with SANS 1118 the cost
of such iests shall be borne by the Tenderer.

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

CONSTRUCTION
The luminaire shall consist of the following basic parts:
A mounting bracket which fits onto a standard round conduit ceiling box by means of two screws.

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

A connector black for wiring the luminaire to the mains wiring.

A celling cup which can be maoved upwards over the fuminaire cable to cover the connactions at the
ceiling.

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.

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

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.

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

INTERNAL WIRING

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

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

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

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.

An earth terminal, welded to the luminaire body, shall be provided. To ensure gocd earth continuity
the earth terminal shall not be spray painted. The earth conductor shall be connected to this terminal
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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

551 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 iamps shall comply with [EC 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.

553 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 SW
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 2 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:

57.2.1 The shade shall consist of a high-impact resistant ulira-violet stabilised acrylic moulding which will
not discalour 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.
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SECTION C.12
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 submitied with the luminaire.

7. TECHNICAL INFORMATION

The Tenderer shall include full technical particulars regarding the luminaire offered with the tender.
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SECTION C.12
SECTION C12.10

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

2.1

2.2

2.3

2.4

2.5

3

GENERAL

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%.

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.

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

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.

Lamps, where appliceble, shall be delivered separately.

STANDARDS

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

31
3.2
3.3
3.4
3.5
3.6
3.7
4,

4.1

4.2

4.3

4.4

51

SANS 10142: The wiring of Premises.

SANS 60238: Lamp holders and YC8011

SANS 1222: Enclosures for electrical equipment.

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

SANS 1464: Safety of luminaires.

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

Any standard referred to in the above standards.
PHYSICAL AND ENVIRONMENTAL REQUIREMENTS

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

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.

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

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

The internal companents 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

5.3

6.

6.1.

SECTION C.12
All metal components shall be manufactured from corrosion-resistant materials or shall be treated to
prevent corrosion.

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

CONSTRUCTION
GENERAL

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

6.2.

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

5.2.8

6.3
6.3.1

6.3.2

6.3.3

6.3.4
6.3.5

6.3.6

6.3.7

6.3.8

6.3.8

6.3.10

OPEN SOURCE DEVICES:

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

The connection hox shall be provided with an eyebolt or hoak for suspension and mounting of the
unit,

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

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 excead 1,7kg.

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

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.

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

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

LIGHT SCURCE DEVICES

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

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

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.

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

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

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.

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

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

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

The conductor insulation shall be rated to withstand the temperature inside the luminaire body
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SECTION C.12
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.

6312 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
valtage of 220V to 250V at 50Hz.

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

8. TECHNICAL INFORMATION

The Tenderer shali include full technical particulars regarding the luminaire offered with the tender.
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SECTION C12.11

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

1.

EXTERIOR APPLICATIONS
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.

2.1

2.2

2.3

2.4

2.5

3.

GENERAL

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%.

f 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 imporied.

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

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

Lamps shall be delivered separately.

STANDARDS

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

3.1
3.2
3.3
3.4
3.5
3.6

3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14

4.

4.1

4.2

4.3

SANS 60188: High-pressure mercury vapour lamps.

IEC 662: High-pressure sodium vapour lamps.

IEC 81167: Metal Halide lamps.

SANS 1250: Capacitors for use with fluorescent and other discharge lamp ballasts.
SANS 1464: Safety of luminaires.

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

discharge lamps.
IEC 922 & [EC 923: Ballasts for discharge lamps.

IEC 926 & IEC 827: Starting devices (other than glow starters).

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

SANS783: Baked enamels.

SANS 10142: The wiring of Premises

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

SANS 60238 & VC8011 Lamp holders.
Any standard reffered to in the above specifications.

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

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

ENVIRONMENTAL: Unless otharwise specified in the detail specification the luminaires shall be
suitable for operation in ambient temperatures between -10°C and +45°C.
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4.4

4.5

5.1.2

5.2

5.2.1

522

5.23

524

5.2.5

5.3

5.3.1

532

5.3.3

5.3.4

535
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The luminaire shall have an ingress protection rating of [P66.

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

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

GENERAL TECHNICAL REQUIREMENTS
GENERAL

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

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.

CONSTRUCTION

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.

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

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.

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.

The luminaire shall be pravided with a cable eniry 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.
INTERNAL WIRING

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

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

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

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.

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.

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.
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5.5

5.5.1

5.5.2

5.5.3

5.5.4

555

556

5.5.8

5.6

5.7

5.7.1

5.8

5.8.1

58.2

5.8.3

6.

SECTION C.12
CONTROL GEAR

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

Ballasts shall comply with [EC 922 and 923 as applicable and shall be suitable for operation on 220V
to 250V, B0Hz supplies.

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.

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

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

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

The refiector 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.
CAPACITORS

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

LAMPS

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

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

The diffuser shall consist of a high-impact resistant ulira-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.

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.

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.

PHOTOMETRIC DATA

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

7. TECHNICAL INFORMATION

The Tendsrer shall include full technical particulars regarding the luminaire offered with the tender.
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SECTION C13
C.13 FIXED WATER STORAGE HEATERS

i 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/fexpansion 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 05 |
2&3 50 1,0
238&4 100 2,0
2,3&4 150 3,0
23&4 200 4,0
2384 250 4.0
3 350 Will be specified by the
3 450 Department
3 550 -
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SECTION C.13
The paint finish shall be at least equal to Class | baked enamel of SANS 757 with a dry fiim
thickness of at least 0,03mm.

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

The heating element shall be of the immersion type.

The following safety accessories shall be supplied as standard :

Ontypes1,2&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
Emergency over-pressure/temperature Relief valve relieving at 600/650 kPa or at 94-97°C

In areas with aggressive water, an incalloy heating element shall be provided.
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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.
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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 remaove
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 ©39. The colour shall be “"LIGHT
ORANGE", colour B26 of SANS 1091.

4, BUSBARS
4.1 GENERAL

Busbars shalf 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 frunking
ds well as the name and address of the manufacturer.

4.2 VOLTAGE RATING

4.2.1  The busbar system shall be designed io 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.
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4.3

4.3.1

4.3.2

4.3.3

4.3.4

4.3.6

4.4

4.4

CURRENT RATING

The maximum aliowable temperature of busbars

ambient temperature as specified shall not exce edcl

specified, an ambient temperature of 35°C shall hemmmeeeeee—« - o1 b8.-.. ... .......n. .. . .oonw=
of 45°C.

Table C15.2 may be used as a guide in determiin I e ————
phase busbars is at least the distance of thelonger

of 50mm and at least 150mm from the sheet meatzl

manufacturer shall make due allowance for the °7

enclosures, ventilation etc. and for the arrangermer
where requested, prove that the busbar rating aure
rise specified above. The busbars can alsobe ratec

Neutral busbars in three-phase, four wire supplie
busbars.

Busbars may not be tapered. The rating of the bar— —
cases where the main switch is an isolator, the 1
current rating.

in addition to the current rating busbars shall co rr o
A=g2xix ()"

where

A= minimum cross-section (mmz)

[= prospective fault current (kA)

t o= maximum time in seconds reguired for pro
(Minimum allowable value for T =0,2s).

Where a busbar consists of two or more busbars
separated by a minimum distance of the thickne=
clamped together with copper spacers at intervals
current distribution in the laminations. The busbar

factors shown in Table C15.1 to determine the total ==

MOUNTING

Busbar sections shall be supported at a minimum O

Busbars shall be supported by resin bound synihetic———

The surface of these supports shall be treated To

bolted securely to the framework and busbars shall =

4.4.2 The rating and fixing of busbars shall be design e d T —"———— =

443

during fault conditions. The busbar system shall win= e — — S -
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.

if no other methods are specified, the stresses un &= = P .
taking into account correction factors for different ce=—
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SECTION C.15
Mechanical stresses

F=16x[Pxk N/m
D x 10000

where F = force (N/m)

| = maximum fault current (A RMS symm.)

d = spacing between bars (m)

k = space factor for rectangular bars (Fig. G15.1)
444 The maximum allowable spacing of busbar supports for fault levels of 15 kA and more is 600mm.
4.5 BENDS
Bushars 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) ar
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
471 An earth busbar shall be installed in a convenient position along the entire length of the busbar.

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

3 - I x@m™
X (d)"?
where S = cross-section (mm2)

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

X = 13 for Copper

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

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

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

dT 145°C for insulated conductors

Il

215°C for uninsulated conductors.

Il

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 balt that wiil be fitted to the busbar.

474 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
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SECTION C.15
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.

5z

5.1

5.2

6.

EARTHING OF METAL PARTS

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.

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

BOLTS AND NUTS

Only cadmium-plated high tensile steel bolis 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
avery instance. Bolts shall be of sufficient length so that at least two but not more than five threads protrude
beyond the nut.

7.

7.1

7.2

7.3

8.1

8.2

8.3

9.1

9.3

9.4

10.
10.1

ACCESSORIES AND CONNECTIONS

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

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

Where busbars terminating at the ends of switchboards are intended for future exiension, these
busbhars 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 {uture busbars or cables feeding the equipment.

FUSED TAKE-OFFS

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

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

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

FIRE BARRIERS
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.

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 ventifation of the busbars.

Overhead bushars 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,

TESTING

Completed busbars shall be subjected fo a fest voltage of 2,5 kV r.m:s. for 1 min. in accordance with
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SECTION C.15
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 (mm?) No of parallel busbars pér phase
2 E 4 o

500 1,78 2,45 3,13
1000 1.72 2,36 3,00
1500 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 8,3 [10 [12,5 [16
12,5 155 180 o
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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