SAFE ELECTRICAL INSTALLATION

e LOAD CURRENT

o SELECTING THE SIZE OF CABLE APPROPRIAT
TO LOAD CURRENT

e CONSIDERING THE VOLTAGE DROP




e LOAD CURRENT

e AS 3000:2007 Maximum Demand Calculation
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Appendix C1-Page 371 to 373 Domestic Installation
C2-Page 380 to 381 Non domestic installation
C3-Page 384 Energy demand based on floor
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9. 520 PVC inspedtion-type elbow and tee  Grrarp INDUSTRIES

Conduit connector Elbow, Tee




(@)

(c)

5.23 (a) One-way round PVC junction box; (b) Three-way square PVC junction box; (c) Round PVC junction-box lake-off plate; (d)
junction-box extension ring GERARD INDUSTRIES

Junction box
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Slonid mams warer pressurc be too hign, a pres-
sure-reducing valve should be fitted by a plumber into
the inler line. Note that it is normal for some hot water
to be released during the lacter part of the water-heating
cyvcle; bur should leakage persist, this is an indication
that inlet water pressure is too high or that the relief
valve is faulty. In some states, a cold-water expansion
valve is fitted to the cold-water inlet and ser to drip
continually during the heating cycle.

(a) Side-fed

(b) Electrode-type boiler

heater,

In the small storage system, the unir is located a
the hot-water oudets to be supplied: with the larger unie
supplying multipoints, the location is as close as possible
to the outler most often used. In a domestic installation,
this is usually the kitchen sink. The location of a large
tank is influenced by the type of building structure
which also influences the type of heater used. Figure
21.11 illustrates some possible locations and types.
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(c) Mains-pressure

Sink heater
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" STATE ELECTRICITY COMMISSION OF VICTORIA

ig=ievel  type  aescribed  below  overcomes this
problem;

® falling-level type, such as the one illustratd in Figure
21.8(b), where the water level falls as the hot water is
drawn off, in a manner somewhar similar to a large
urn. The cold water inlet has a magnetic valve con-

Foam closure gap

Access to anode Anode

Outlet diptube—__

Temperature —
-and pressure-
relief valve -

_— Booster Fig. 21.9(c) Combined thermostat and overfemperature cut-out

heating unit STATE ELECTRICITY COMMISSION OF VICTORIA

e raicr nected so that it will not allow cold warter into the
polyurethane heater until the warter in the heater has reached a pre-
foam

) determined temperature;

® mains-pressure type, which has no feed wnk, is
unvented and is connected direcr to the cold-water
main for
(a) operation ar full mains pressure, or

(b) operation at medium pressure with a pressure-
| 1 Inciilatod witrse ORI (P SURTITTE | [T T S R




PROBLEM (1)

Determine the maximum demand of a single domestic electrical
installation supplied at single-phase with the following load:

24 lighting points

10 m of lighting track

9 x10 A single socket-outlets

8 x 10 A double socket-outlets
1 x 50 W exhaust fan

1x 1 000 W strip heater

1x 15 A socket-outlet

1x10000 W range

1x4800 W water heater

1x 3000 W tennis court lighting

SEE WHITE BOARD-MANUAL CALCULATION, COPY IT




MAXIMUMDEMAND

(a) 24 light points ----------====———————ce - = 24 pt
Lighting track, Foot Note (d) 2 pt/m x 10m= 20 pt
Exhaust fan (also taken as light point) = 1 pt

Total light points =45 pt
Table C1, Load group A Column 2

15t 20 pt =3A

219 20 pt = 2A

34 5pt ( part of every 20 pt) =2 A




(b) Tennis court lighting 3 KW outdoor lighting exceeding
75% connected load = 0.75 x3000/240 =9.4A

(c) Socket outlet

9 x 10A Single socket outlet = 9pt

8 x 10A Double socket outlet 8 x 2 =16 pt

Strip heater =1 pt
=26 pt

Load Group B (i)
10A for 15t 1 to20pt,add 5A for additional 20 pt

Total 26 pt ----=10+45 =15A




Load Group B (i)

10A for 15t 1 to20pt,add 5A for additional 20 pt
Total 26 pt ----=10+5 =15 A

(d) 15A socket outlet — Load group B(ii)
1x 15 A socket outlet = 10A

(e) 10 KW Range
Load group (c) 50%
0.5 x10x 103/240 =20.8A




(f) 4.8KW water heater---Storage heater---Load group (

Full load =4.8x 103/240 =20A

Maximum demand (a)+(b)+(c)+(d)+(e)+(f)

74+49.44+15+10+420.84+20= 82.2A
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Equipment

Lighting

26 lights

15t 20 pt = 3A-

2nd 20 pt = 2A Total 5A

10A Socket outlet
15 x 10A socket outlet
9 x 10A socket outlet

Column

BLUE




Range
5 KW Hot pla

5x 103 x 0.5
— TSRS =10.9A |----- : .9110.9
y 0




Equipment [Load |Column WHITE |BLUE
Group

Lighting A(1)

26 lights

15t 20 pt = 3A 5A
2nd 20 pt = 2A
Total = 5A

10A B(i) 2

Socket outlet

15 x 10A 10A
9 x10A 10A




Equipment [Load |Column WHITE |BLUE
Group

Range
5 KW Hot Plate

5x103x 0.5 10.9A 10.9A

----------------- =10.9A
240

6.6 KW Range

6.6 x 103x 0.5

................. =12.7A 12.7A

240

Instantaneous E 7

Water Heater
4.8x 103x 0.33

................. ~7.5A 7 5A 7.5A /.5A

240



Equipment ([Load |[Column WHITE BLUE
Group

4KW Aircon D

5 KW Hot Plate

4% 10°x 0.75 12.5A

----------------- =12.5A
240

3.6 KW C yi
Cloth Dryer

3.6x 103x 0.5 7.5A

................. =7.5A
240

10.9+7.5+12.5 10+10.9+7.5+7.5 5+10+12.7+7.5
Total

RED=38.9A WHITE=33.9A BLUE=34.7A




o SELECTING THE SIZE OF CABLE APPROPR
LOAD CURRENT
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Table 3(1)-Unenclosed in air Page 30+31 \
Table 3(2)-Enclosed in air Page 32+33

Table 3(3)-Direct buried underground Page
Table 3(4)Underground wiring enclosure
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Depending on Type of cable (column 2), Referenc
(Column 3),Method of installation (column 5),

Current carrying capacity of the cable needs to be s
from Column 4 (Refer the further tables and column

&

Depending on number of circuits, derating factor nee
chosen from the tables in column 5

of Table 3(1), 3(2), 3(3) & 3(4)



Selection
Select the cable size ( Sgqmm)
based on the current




Voltage drop needs to be concerned

Ve x L x|

Where Vd= Three phase voltage drop (Volt)
L= Length of the circuit ( m)
|I= Maximum demand current (A)

Vc= Three phase unit voltage drop ( mV/A-m)




Note

Three phase voltage drop = 1.7321 x Single phase

voltage dro

Three phase voltage drop = 0.866 x Single phase volt
drop




SINGLE-CORE INSULATED AND SHEATHED
CONDUCTORS LAID IN TREFOIL--- Table 40
103 (AS3008)

SINGLE-CORE INSULATED AND SHEATHED COP
CONDUCTORS, LAID FLAT TOUCHING OR IN A
WIRING

ENCLOSURE---Table 41 Page 104 (AS3008) \

MULTICORE WITH CIRCULAR COPPER
CONDUCTORS—Table 42 Page 105(As300



SINGLE-CORE INSULATED AND SHEATHED ALU
CONDUCTORS, LAID IN TREFOIL -Table 43 Pag
(AS3008)

SINGLE-CORE INSULATED AND SHEATHED ALUMINI
CONDUCTORS, LAID FLAT TOUCHING—Table 44 Pag
107 (As3008)

MULTICORE CABLES WITH CIRCULAR ALUMINIUM
CONDUCTORS—Table 45-Page 108 (As3008)



SINGLE-CORE FLEXIBLE CORDS AND FLEXIBL
LAID IN TREFOIL- Page 109 Table 46 (AS3008)

SINGLE-CORE FLEXIBLE CORDS AND FLEXIBLE CA
LAID FLAT TOUCHING OR IN A WIRING ENCLOSUR
Page 110- Table 47(AS3008)

MULTICORE FLEXIBLE CORDS AND FLEXIBLE CABL
Page 111-Table 48 (AS3008)



SINGLE-CORE AND MULTICORE MIMS, LAID IN
Page 112 Table 49(AS3008)

AERIAL WITH BARE OR INSULATED COPPER CON
Page 113—Table 50(AS3008)



Checking
From table 40 to 50,

based on the cable size ( Sg-mm), unit voltage drop
determined,

Then Voltage drop Vd is calculated by using
Ve x L x|




According to AS3000, the voltage drop m
be more than +/- 5% of supply voltage.

It means that

* for three phase 415V, the voltage drop mu
not be more than 20.75V

* for single phase 240V, the voltage drop
not be more than 12V



If voltage drop is more than 5% of supply
voltage, select the one size bigger cable.

* Find Vc calculate Vd

If voltage drop is still more than 5% of
supply voltage, select another bigger size,

* Find Vc calculate Vd

until Vd is less than 5% of supply voltage



Cable Installation Procedure

Cables with minimum cable separation in air as

shown for horizontal and vertical mounting and
installed—

(a)spaced from a wall or vertical surface;

(b)upported on ladders, racks,perforated trays,
cleats or hanger;

(c) suspended from a catenary wire




sulated, PY(-bedded, steel-wire-ormoured, PV(-sheathed cable made fo A5 3147,

==

Mg




4.0 mm' (7/0.85) two-core insulaled and
with enciosed 1.5 mm (7/0.50) eaft!'img cont




Cables with minimum cable separation in air as
shown for

horizontal and vertical mounting and installed—
(a)spaced from a wall or vertical surface;

(b) supported on ladders, racks, perforated trays,
cleats or hanger;
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or pipe is classed as a ‘cable duct’ if its diamerer exceeds

75 mm.

Fig. 7.14 Perforated-tray cable support (background) and ladder
support (foreground) OLEX CABLES

R . P& N0, SR PRIHRNEY AN | S MG W =S/ WA WS [N 80
the floor screed and thus concealed. Access to the duct
is made casier by the provision of large boxes at the
junction of the duct sections, with flush or recessed
removable lids. The ducts are usually partitioned to
provide space for other services such as fire alarm, data
and communication cabling, radio and public address
systems.

Additions or extensions may be tapped direct into
the duct with special tools, and the duct may be run
right up to the walls to permirt the wiring system to be
continued by using some other enclosure, such as trunk-
ing, conduit, skirting trunking or TPS cable.

The ducts may be of meral, of which there are
many types and systems, some patented by the manu-
facturers. Figure 7.15 shows a two-channel infloor
ducting system; three-, four- and five-channel systems
also are available. Metal ducting systems have an advan-
tage over insulated types in thar they form a complete
carthed metal screen  against radio and  television

interference.







(c) suspended from a catenary wire




. cores of

vebbed
Dle

Catenary support wire
Clip or strap cable supports

INTRODUCTION TO WIRING SYSTEMS = 179
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and to prevent strain

Fig. 7.9 Principle of supporting cables by catenary (see Clause 3.15)

4 mm* two-core and earth TPS cable is to be supported
over a 15 m span by an 8.5 mm? low-carbon-steel cat-
enary wire; what minimum sag is permissible? From
Table 3.4, approximate mass of two-core and earth
4 mm* cable is 0.24 kg/m, and mass of catenary wire is
0.07 kg/m, a towal of 0.31 kg/m. Closest gross mass
value above 0.31 in Table 3.5 is 0.4 kg/m, and this
corresponds ro a minimum sag of 0.11 m for a 15 m
span.

Figure 7.9 illustrates some of the principles of

Not exceeding 0.3 m

Stranded TPS cable
Wire shaped to form ‘drip loop’

Trunking

Some trunking or troughing systems are designed for
surface work, while others are suitable for <.rnbcddmg in
a concrete ‘pour’ or being otherwise installed as con-
cealed wiring, provided that access provisions are incor-
porated in the design. Most of the systems, ¢ven those
that are concealed, have the advantage of accessibility
for repairs or additions.

A system may initally be designed with trunking
larve ranouoh ta arenmes mds e meiin e Tossns wtifas 4



'

Fig. 8.5(a) Cables installed in groups. Mutual heating reduces
current-carrying capacity of cables

whichever is the greater (see Clause 3.20.3.2). Figure 8.6
shows cables installed in a garage withour a ceiling.

Fig. 8.6 (ables ‘likely to be disturbed’

[t the cable is installed in a ceiling space having an
access space exceeding 0.6 m in heighe, it must be fixed
S0 as to prevent appreciable sagging of the cable, typi-
cally fixed at maximum intervals of 1.2 m. This fixing
is nor required if the cable is laid on a continuous hor-
izontal surface on which a person may not stand, such
as the ceiling of Fieure 8 () Whire TPS saklac Aomen
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Fig. 7.1 (rane collector wires

enclosures or sheathing, Another advantage is that the
whole of the installation is readily accessible for repairs,
maintenance, additions or alterations, location of faults
and the quick isolation of faulty equipment.

The major disadv:mt'lgc of open wiring lies in its
appearance, which is usually poor, thus Immmg its

I - . 1 2 e

------------------------------------------------

locations, theatres or public halls.

When open wiring utilising bare conductors on
suitable insulators is to be used, consideration must be
given to the fact that exterior aerial wiring, using mostly
bare but somerimes insulated conducrors, is a type of
open wiring. The use of aerials, however, is so extensive
that for the purpose of the SAA Wiring Rules it has been
given a category of its own (‘Aerials’), covered by its own
definition (Clause 0.5.3) and its own separate Rules.

You must remember that, if the same wiring con-
struction as used for aerials exterior o a building is used
within a building, and if bare conductors are employed,
then Clause 3.17 applies. This Rule specifies the neces-
sary spacing and conditions for the support, location and
control of the system, together with other precautions
to be observed.

Applications for the installation of bare conductors
(other than aerials) are limited, bur they include collec-
tor wires for cranes and trains, busbar wiring on exterior
and interior switchboards, outdoor substations, and
extra-low-voltage applications such as wiring for electro-
plating installations.

Open busbars are used to carry the heavy current
demand of laree industrial nlane <iteh ac the reimlos
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~ series in-line

Fig. 7.11(a) Skirting trunk ~ moDULNE

Wall recess for skirting to _
ﬂoor trunk connection box Floor outlet box
B Access holes complete with
" /141 > grommels at back as required =




mng

lem, e
e Wall recess for skirting to

3 DY _floor trunk connection box _

S Access holes complete with
grommets at back as required

Floor outlet box

gure
1ble-
runk
awn,
fixed
stal-

Ry

: thal'
0 tiﬁc'
alled.
tes as
11(a)
Skirt-
¢ the
liffer-
wised
alour-

Skirting to floor
system connection box

Skirting trunk

Elbow fitting

Slab depth
Structural screed

-.Typical section 1
|

(screed installation) '

e U

before
red to
d, the
- illus-
use of
nking’
ay be
:quire-

Screed

3 Structural Recess width. 1 I

v .. Slab - X ’ - '
s TR i
ALY Dare e PR N

Typical section  12CESS
Blank end (recess installation) 9ePth

Structural slab

Fig. 7.11(b) Underfloor lrunking system ~ MobuunE

rarely used, except sometimes on isolated sections as

L AR P i e,

substations and power houses. The trunk is ficted with



ically designed to provide a practicable system for dis-  and vertically, and both are available in steel or alumin-

Moduline
ducted workbase
service column

\ Column to

~ | partition trunk
cable access

Partition trunk

at bench
5%

Cable access
cover plate

Skirting trunk

! Outlet location B Partition trunk
on partition trunk Q at skirting level
as required NP
L[ Cable access
6| =% \ il through partition
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Fig. 7.12 Ducted sewvice column used in conjunction with parfition trunking MODULINE



Busway systems

Another system of power distribution widely used in
Australia and New Zealand is the busway system, which
consists of solid copper or aluminium conductors sup-
ported by insulated barriers at intervals within a formed
duct, trunk or similar enclosure. Itsapplication lies mainly

circuit breakers (see Fig. 7.16).

The system has the advantage of effectively redu-
cing the number of distribution boards and submains,
thereby simplifying the wiring layout. This is indicated
in Figure 7.17, where the four distribution boards, four
submains and twenty subcircuits, all marked X on the
figure, would not be required if the busway system were
used. If the distribution boards fed light and power

Fig. 7.16 Plug-in busway ~ VASS ELECTRICAL INDUSTRIES
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Fig. 7.20 feeder busway for high-rise building. Inset: typical horizontal toke-off feeder VASS ELECTRICAL INDUSTRIES
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(d)

Fig. 8.7 Methods of insfalling TPS cables ‘not likely to be disturbed": (a) through or in the space between wall studs; (b) through grommets
provided in steel-framed walls; (<) on timber work in a ceiling; (d) in o suspended ceiling




Cables of the one circuit touching and
installed—

(a) clipped direct to a wall, floor, ceiling or
similar surface;

(b) in a ventilated trench or open trunking;

(c) buried directly in a plaster or render on a \
wall; or

(d) in a switchboard or similar enclosure.









()

(d)

Fig. 8.7 Methods of insfalling TPS cables ‘not likely to be disturbed’: (a) through or in the space between woll studs; (b) through grommets
provided in steel-framed walls; (<) on timber work in o ceiling;: (d) in o suspended ceiling




TPS WIRING SYSTEMS = 201
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20.32@ On ceiling no fixin

y > (Clause .20.3.3(39))
Re
a .

Wooden batten

Ceiling
Ceiling batten
@) Ceiling joist

Not less than 50 mm
from top of joist (Clause 3.20.3.4).
Mechanically protected if closer

Floor




1efs

NOL eSS 1Inan au mm

from underside of floorboards.
Clips not more than 2 m.
Could be laid on ceiling

No wiring through
space between roof
material and the
immediate roof support
(Clause 3.20.2.2(a)

3l

Wiring in this space No wiring through
may be subjectto  holes in, or attached
derating to, the immediate roof
(Clause 2.2,4) support less than 50 mm
from the underside of
the roof material (Clause 3.20.2.2(b))

s

-

.“‘

e
= 0.6 m

No wiring through /////‘ -~
holes within 50 mm e

25 il {

7. =3

of roof underside =
(Clause 3.20.2.2) el
1 "; 7z
e
P2

i Likely to be _
Not likely / ,
to be disturbed disturbed

(¢)  (Clause 3.20.3.3(a)) |

(Clause 3.20.3.2(b))

Fig. 8.8 TPS wiring: (a) in a ceiling space; (b) between a floor and an uppermost ceiling: (<) between ceiling and roof
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ﬂum ul one storey and the ceiling of the storey below.
Again the precautions are against mechanical damage to
the cable, due o traffic on the floor or to nails used in
the fixing of Hooring.

Fig. 8.9 Cables supported on wall lies (not permitted in Vicioria)

RIS RIS AL WHLIC OF HIC WITNg 100m or narncss,
including swirch drops where required, is made up a
floor level with considerable saving of labour. Marerial
is also saved, as the cable ‘tils’ usually left ar each acces-
sory position in an in-situ installation are eliminated.







Cables in wiring enclosures installed
in—
(a) air;

(b) plaster, cement render, masonry or concret
in a wall or floor;

(c) a concrete slab on or above the surface of\th
ground; or

(d) a ventilated trench.
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éL/ Earth take-off

' y! J v
)

"ﬁ?ﬁee connectors

W I Connector bar

(

|_ Brass clamp bar
o1—]

[ Copper cables

Fig. 5.39(b) Tee-junction box used to facilitate the teeing-off of
vertical mains in mullistorey buildings where standard
cables con be connected to a MIMS cable system
MM CABLES PYROTENAX

Cap-head allen screws
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contacts must be ‘quick-break’ and have a longer travel
than ac ones.

Before installing a switch, always check to ensure
that it is suitable for a particular application by checking
its current rating, voltage rating, type, and whether it is
designed for ac or dc operation. Remember that the
switch is in series with the load; accordingly, with the
load connecred and the switch ‘off” the full circuir
voltage is present across the switch contacts.

Switches are available in a variety of shapes, ypes
and ratings and may be single-. double- or triple-pole,
two-way, intermediate, all-insulated, iron-clad, flame-
proof and so on in a nearly limitless variety, all of which
have the same basic function of making and breaking
circuit connections in a convenient manner. Some ele-
mentary switching circuits are discussed in Chaprer 6.
Remember where and how this important accessory is
connected in a circuit and its principle of operation.

A study of manufacturers’ catalogues and the illus-
trations of Figures 5.40 ro 5.42 give some indication of
the range of switches and controls available to the
electrician. The range is so extensive that, by a review
of the listings in a supplier’s catalogue, it is usually
possible to select a suitable switch for virtually any
annlication
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Fig. 10.1(c) Non-melallic sheothed fire-retardant cable installation
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be such that electrical continuity is maintained when
connecting devices and brass screws melr during a fire.
At the time of writing (1996), joints and rerminations
are permitted only for applications with fire ratings of
15 minutes.

Apart from the use of special junction boxes and
accessories required in the fire hazard zone, the prepa-
ration of joints and terminations for unarmoured fire-
retardant  cables is similar w0 that for ordinary
PVC-insulated PVC-sheathed cables. As is scen else-
where in this chaprer, the termination and joining of
MIMS cables are more complex and require the use of
special tools.

General handling and installation methods aresimilar
to those used for PVC-insulated PVC-sheathed cables.
However, some types of fire-retardant cables are sheathed
with a thermoplastic compound that is softer than con-
ventional PVC; therefore it is necessary to avoid sharp
edges and rough faces that might damage the cable.

Another factor to be taken into account is thar
some cables are designed to work ar continuous oper-
ating temperatures of up to 110°C; therefore the effect
of sheath temperature on adjacent combustible material
must also be considered. Cable runs must be kepr clear
of such material, including the sheaths of other cables




Cables with a minimum depth of laying of—

(a)0.3 m under continuous concrete paved areas;
or

(b) 0.5 m in other locations.

Cables in a single enclosure laid—

(@) a minimum of 0.3 m below continuous
concrete paved areas; or

(b) minimum 0.5 m in other locations.




Fig. 7.24 Underground enclosures

Continuous paved area
Minimum thickness 75 mm
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Cate_gory A-mz-a-y be T
direct under slab
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Wiring system need not be chased into rock
;f a catdegory A enclosure, protected as shown,
S use

A: minimum soil cover 50 mm
B: not more than 75 mm

C: 40 mm overlap each side of wiring system
D: minimum 150 mm wide

Other surfaces
L | (O | (7 S T LN 77 B VYT A 11 o w?
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Category AorB 0.5 m

Category C (see Fig. 7.24 and Clause 3.16.4.3)

Fig. 7.25 Depth of laying underground wiring

Note that the current rating of an underground cable
is affected by soil temperature, depth of laying, conductor
size, whether the cable is buried in the ground or in an
underground duct, and whether it is single-core or multi-
core. Refer to Clauses B4.2.3 and B4.2.4 of Appendix B,

AC AN oS 10 ) o = oo omey T ACINITTIE SN Y %

clearance of 50 mm above the wiring system and the
channel filled with fine aggregate concrete,

An acceprable alternative 1o chasing the rock is to
install a category A system on top of the rock and
provide further protection by using a continuous pour

W
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sUupCireuit, Cach Circuit Oor old 1idt C4oic ﬂSSCanly 1§ 1O
be regarded as a final subcircuit.

» The track system is crected as a series of complete
modules or sections in which the conductors are inte-
gral to the track (see Fig. 7.21(b)). In the flar cable

500 cover at
this location

Street
footway

Draw wire
600 mm to
spare

Electric bricks

Energy distributor's
live cables

Mastic seal

150 /

Heavy-duty (orange)

Py ] 500

4N

cover (min.)

1T clectrician 1s usually concerned withh wiring on
a consumer’s premises, to which Clause 3.16 relates.
This Rule sets out the various forms of acceprable enclo-
sures, the depth of laying and protection required, and
any other provisions relevant to underground wiring.

:||
1| ,
Meter box —»| [ Draw wire
d[ 1.5 mm dia.,
2| 600 mm
= | length to
Hl]  spare

[ v i Watertight b e I
Street alignment conduit 50 mm dia. solventgwel ik "= 500 cover (mi —
e . “+—90° ben
juiis 300 mm rad.
Notes: The drainage provision is not required if the floor of the (min.)

premises is above street level. All dimensions are in

millimetres.

Installation of underground supply services will vary
from one supply area to another depending on the
relevant service and installation rules of the particular
energy company.

Fig. 7.22 Underground sewice to o single domestic dwelling ~ ENERGY AUSTRAUA
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Problem

4 cores—3 active cores

V90 copper. Open to air = unenclosed, clipped to inter
Air---- Table 3 (1) — Unenclosed (AS3008)

Table 3 (2)- Enclosed
3 cores cable- Row 10, 11 & Row 13 ( Clipped directly to w
~-Table 13 (75 Deg C)=Col 5to 7  (AS3008) \
CHOSEN-- Table 14 (90 Deg C)=Col 5to 7
Table 15 (110 Deg C)=Col 4 to 5




Derating ---- Table 22 (AS3008)

With 4 other circuits-- 5 circuits

Clipped to wall- Single layer on wall- Touching

Table 22, Row 3 ,5 circuits =Derating factor 0.73

Derated current =120/ 0.73 =178 A

Table 14 (90 Deg C)=Col 5 (Page 63)--- 178A (213A)-----Size =70 sgm

Vc="

Unenclosed Table 40 (Page 103)--- 70 sgmm (90 Deg C) = 0.615 mv>\A-m
Ve xL xl 0.615x50x178

V= =5.47V

1000 1000
5 % of supply voltage =5 x 415/100=20.75V. Less than 5%,A
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Buried direct to ground Table 3(3) Page 34 (AS3008)

4 cores-- 3 cores cable -- Item 4 ------------- Derating 25
--—- Table 13/ 14 Col23/
--- Table 15 Col 13

HFI 90--- 90 Deg C------------ Table 14 Col 2/ 3 (Page 63)

Table 25(2) (Page 82) (AS3008)

Number of cable group

3 circuits ----------- Spacing 150mm (0.15m)==0.78

Derated current = 175/0.78 = 224A

Table 14 Col 2/3---- 224A ( 229A) ----= 70 sgmm




Vc =7
4 cores-- Multicore== Table 42 (Page 105) (AS3008)
70 sgmm—90 Deg C --- 0.609 mV/A-m

Vc xL xlI 0.609 x 50 x 224

g — = 6.53V
1000 1000

5% of 415V== 415 x 5/ 100 = 20.75V
Less than 5% of Supply voltage--- Acceptable




Problem

2 Single phase socket outlet installed on the circuit p
by fuse , V75 TPl enclosed in air .Non domestic instal
Fuse rating is 32 A. Cable length is 56 m.

Also determine earth wire and neutral wire sizes.

Enclosed in air--------------- Table 3(2) Page 32 (AS3008)

2 Single core cable -------- Row1l Table4 (for75 DegC),--Col 15t
Table 5 (for 90 Deg C)----Col 15 t
--Page 36

Table 6 (for 110 Deg C)—

Derating factor is 1.



From table 4 (Page 36) Col 15---------- 32A--- 4 sgmm

Enclosed copper--- Table 41 (Page 104)------- 4 sqmm--
It is 3 Phase Vc

5 % of 240V =5 x 240 /100 = 12V




From table 4 (Page 36) Col 15---------- 32A--- 4 sqmm
Enclosed copper--- Table 41 (Page 104)------- 4 sqmm---9.
It is 3 Phase Vc

For Single phase Vc=3 Ph Vc/ 0.866= 9.71/0.866= 11.2mv/A-
Ve x Lx | 11.2 x 56 x 32

% of 240V =5 x 240 /100 = 12V




Select bigger size----6 sq-mm , From table 41 select 6.4

For Single phase Vc=3 Ph ¢/ 0.866 = 6.49/0.866 = 7.4
Vc x Lx | 7.49 x 56 x 32

VA= cmmmmme e S e

1000 1000

Vd is greater than 5 % of 240V , unacceptable.



Select bigger size----10 sg-mm , From table 41
select 3.86mv/A-m

For Single phase Vc=3 Ph Vc/ 0.866
= 3.86/0.866 = 4.45mV/A-m

Vc x Lx | 7.49 x 56 x 32

Vd= e = e
1000 1000

It is less than 5 % of 240V , acceptable.




Detailed calculation,

Please see on white board




