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£ & cors az"mu red, PVC, ECC copper cabis with &

fotal iength of 88 meters, must

supply the foﬂowmg resistive loads if the suppey is 4&0!2.;%3 volis

« Red phase 1004

«  White phase 80 A

Blue phase 20 A

ignore volt drop after the main cabile

L

L

Draw the circuit and then determine:
1.4 The minimuw main cable size (4)
1.2 The actual % phase fo neutral volf drop on the blue phase if the cable
in 1.1 is used. ’ (3
1.2 The main protection tripping rafing (4
1.4  The current unbalanced factor )
1.5 The actual resistance of the ECC if it is the same size as one of the
phase conductors “)
R =100A
4007230 W =004 LOADS
B =20A
N
ECC
<— Length = 85m—
4 % 4 VE = I X o ¥
4. Caiculate the total neutral unbalance first . i—“‘-‘-
,,“/; LWL R~ {Rp;/,;_pp Rzﬂ A = Iv ol
N = /1007 +90° + 207 - [9000 + 1800 = 2000} | VD
e ’ A = . 1060x002233x965
N =+/18500~12800 575
N = /5700 A = 38.495 mm?

N =T75498 Amps »
Volt drop Blue & phase =20 x9%5x 1.1
4232 1000
= 1.206V
Volt drop neutral = 75498 = 1.1 =x 25__

e g T T v vy - -
TOTAL VOLT DROP BLUE PHASE
=100 r 4.555
. momre
= e/ 0l

Thus use a 35mm? copper cable

R & phase volt drep = 1.1 x 95 '« 10




QUESTIOM 2. .~ - T
SANS 10144 PART 1 UF 20038
{General circult arrangements)

()

in a three-phase four-wire circuit that supplies only single phase loads of eiecirical
equipment (that are connected between z phase conductor and the neutral conductor
may supply any number of poinis if the circuit meets with FOUR main requirements
regarding the protection of the circuit. Elaborate on ali of them. 18
Answers must be in point forrn,

o
Qoo

[

v a) the circuitis protected by

v

1) 2 muliipoie circuit-breaker, or

2} single-phase protective devices with 2 multipois switch-
disconnector on the supply side,

b} throughout the circuit, the neutral conductor has the same nominal
ross-sectional area as the associated phase conductors,

/ ¢} tee-joinis are accessible and the main neutral conductor remains

unbroken when i{es-joints are removed, and

d) the total load is, as nearly as is practicable, balanced over the thres
phases.

Where it is required to separately control a part of an instaliation
{such as fire services or emergency equipment), it shall be suppiied by a
separate dedicated circuit.
< All the conductors of any circuit shall originate af the same
distribution board.

Cr A maximum of three conductors may be conneacied (o any one
terminal provided that the terminal has the correct rating.

—~

. = The nesutral conductor shall not be connecied direct to earth or io

the earth continuity conductor on the ioad side of the point of controf.




< Current carrying capacity on conductors and cables.
directly in the ground can be calcuiated by the following equation:
izisx FiI xFZx F3 x F4 in amps.

3.4.1 Give the information of the factors used in the equation to

enhance your answer in sach case together with an exampie.

&)

The sustained curreni-carrying capacity 7 (A} of a cable buried

directly in the ground can be calculated by the following equation:

[y

F=lxFixFoxFyxFe A

- z i

where
is the standard rating, in amperes;
F: s the rating factor for depth of burial, given in tabie 8.15;

tabie 6.11;

F3  is the rating factor for thermal resistivity of sail, givenin
table 6.12;

F: isthe rating factor for soil temperature at depth of burial, given in

F. isthe rating factor for grouping of directly buried cables that are

thermally interdependent, given in tabls 6.13.

hus CCC =100 X .8 X 8X.7X 8
= 30,24 ANMP

3.1.2 Explain in your own words how the area of z cable could be
determinad for a certain iocad by using the information in
QUESTION 3.1.1.
Note : the answer must be summarized in point form and n
four iines.

3.1.2 Say the iocad is 30,24amps
« Divide the load by each factor
¢« The total load is then 100amps
¢ Look up the cable size under {able €.8 using 100amp
« Cabie size falis between 10mm?* & 1&8mm® CU cabies

©

i
Q
(a3
i

s the zbove is only an eXampie  C2NCIGATES May uUse any axam

svon,
o
)

ot be more than

The sustained current carrving capacity (I} measured in amps of a cable burisd

&)
[



Name FIVE cases where the installation or running of 2 cabie is prohibitad.
MNote: the answer must be

RN YOURAY s %o
PR

Positioning and fixing of cables

A cable shall not be run

a)

in the same french or wireway as 2 supplier's cable, except with the

suppiier's permission,

in the same wireway as the cables or wires of isiecommunication,
radio and signaliing circuits that are not coverad by this part of
SANS 10142 (SABS 0142},

where it is likely to be damaged by liguids such as ofl, acid, acetons
and alkali or by gases such as sulfur dioxide,

within 150 mm of hot services such as hot pipes and fluss if the heat
is likely to damage the cable, uniless the cabis is cooled or shielded
from heat, or

in a position where it is likely to be damaged, uniess it is mechanically
protecied.

- summerised in point form. [10]




T

5.3

Briefiy describe the methods usad to determine the minimum nominal size for
PVC conduit and the maximum aliowable % not to be exceeded for ducting,
conduit and f:mnking. (&Y

Multicore cables in wireways

To determine the size of wireway needed {o accommodate cables of different

sizes, add up the overall nominal cross-sectional area of each cable and
ensure that this {otal area does not exceed the following percentages of
cross-sectional area of the wireway:

a) 40 % for conduit;

»

b) 35 % for ducting; and

¢} 45 % for trunking.
The foliowing information is given the following:
« 25 mm PVC conduit
e 2 x1,5 mm®PVC conduciors
« 3 x4 mm?®PVC conductors

« 2x6mm’PVC conductors .
Determine how many 1 mm? single core PVC conductors may be added may be

added to the installation according to the code. (4}
82 Z2x1.5mm? =20
3 x 4mm? =51
2 x Bmm? =44
total value 115
but 25mm?c an use 144 C values
thus 144 - 118 = 29C value ieft
but imm* = 8C values
=28
8
=3.825
thus only 3 1mm?® single core PVC conductors may be added fo
the 25mm PVC conduit. {4y
What are the earthing reguirements regarding insulated fiexibie metal
conduit. {2}
1
ali be connected o sarth bt shall not bs used zs an sarth contin

songucstorn
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Name FIVE manufacturing and construction requirements for s 10 mm®
earth continuity conductor. £

P

Earth continuity conductors

An earth continuity conductor shall
a) consist of compatibie conductors,

b} if it forms pari of a cable other than z fiexible cabie, comply with the
te

relevant requirements of the standa: a’ T’os' the cabls

o

It it forms part of a fiexibis cable, ba of the same material as, and hava
nominal cross-sectional arsa at isast squal to, that of the largest pé‘:ase
conductor,

51:

If it does not form part of 2 cable or flexibie cable, have a nomin
cross-sectional area at isast equal to that determined in accordance with
tabie .28, a5 foliows:

i

1} from the row of table 6.28 that gives the rated current of the
overcurrent protective devics seiest a2 "length of earth continuity
conducior” that most céeseéy axpeece the actual length of the circuit

2} from the head of the column that gives the selecied "fength of sarth
continuity conductor”, read off the minimum nominal cress-sectiona!
area of earth continuity conductor 1o be used: and

o
S

be able to carry the prospective fault current without excessive heating of
the conductor, within the disconnecting fime.

What is meant by the term 08h00 earthing requirements according to the “
i
o = {
code. o
. Earth continuity conductors shall be so arranged that they cannot
be tampered with.




2? SPECTEQE\E AE‘ TEET (INSULATION RESISTANCE TESTS)

st 1O

7.1 Name SiX safety precautions that must be taken when the above test is
conducted.

m
L2

7.4

0]

Ensure that the supply is switched off or af zero potential ,
dgisconnect the suppiy cable totally for AC & DC supply.
Disconnect all sensitive electronic devices such as, surge
arrestors earth leakage devices, SPDS if fitted, light baliast
and starters, eiectric fences and alarms.

»  Only use AC & and DC voltage of twice the RMS value of the
supply. Do not exceed these voltages.

Disconnect all external ioads, do not just switch them off.
Ensure that all fuses are in piace and that ali switches are on,
especizaliy when there is two way or more switching facilities.
Always ensure that the circuit that is under fest is discharged .
Always restore the supply to normal.

Take any other precautions were necessary.

&)

0

8}

O

o 0 0

7.2  Explain briefly how the accuracy of the test instrument can be verified?

Note: Give hypothetical values to enhance your answer.

)
L]
Noert

-

Use two resistors of certified values for the electrical zero and
range of the test.

Exampie 1MQ and 20MQ

Both test must be within 5% or better

Example {1 MQ x100%} =81 %

to high 1.4M0O

~

.

Q

o 0 00

N |

.3 Whatis the minimum acceptabie insulation resistance reading at 23°¢C
ceording fo the code.

7.3 Minimum of 1MO

7.4 If the insulation resistance reading fest must be carried out on a thres
phase 4-wire system, which reading of the recorded values must be notec

7.4 Wieasure all the possibilities and then record the worst reading
exampie 1.7 MO betwesn rad and blue phase.

- . e e e e e
S What steps must be taken if the insuiziion resistance testrais 1o Somply: %)

£io be fesiss W

£
n
)
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f:
i
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i
o
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53
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[§]
ii',

faiim‘* ‘éhe ‘est ;:'m': eaa:‘, Note : min resi
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tmet tn carred

£33



5.1

ION 8 » -
0142 PART 4 OF 2002

UES]
£

n!\S

m\. ‘~i

n

Calculate the PSCC of a DC supply with the following information given:
« 110 cell battery of 200A/Hr

Total internal resistance of the supply is 1,1 ohms

Total resistance of the battery pole connectors is 1 ohm

Total cable length 100 meters if 2 \,053;35: cable is used

Cross sector area of cable 16 mm*

L]

L

L)

=

EEB =1,05% 2volis/ cell
EB=103=x2x110=231

EB(AMP)

JDSCC =

“REBR

QUESTION 8

SANS 10142 PART 1 OF 2003

Surge Protection Annexure (L}

&1 What are the installation requirements regarding surgs protection

ignore instaliation methods ' {10

"

device and the class group of the device. {2}

Surge protection devices should be installed at least in the main

distribution board of an electrical instaliation.

3

2.2

8.2.1 Thermal disconnecting, mechanism, visual indication that shows end of
©.2.2 Live conductor to the consumers sarth terminal , than ,5M

8.2.3 Manufacturer, not iess than émm?

b) SPDs in the main distribution board shall be at leas t class il devices]

(2)
(2)
(2
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Figure L.1 - Instafiation of SPDs where the suppiy s a TN.C-§
system earthing
MNeutral and protective functions {earthing) combined in 2 single
conductor between the source of energy and the point of supply
and separated in the consumer's instaliation

QUESTION 10
SABS 02313 OF 1999

THE PS;OTECTEON OF STRUCTURES AGAINST LIGHTNING
inspection and maintenance of LPSs

10.1 Name the THREE main objectives of LPS inspections {4}

e objectives of the inspections ar

10
oy
Q
(]
oJ
1)
=
-y
M
e
o3
AN
-

i the LPS complies with the design,

&t mponents of the LPS are in good condition and capabie of performin

! : g their designed functions, an:
that there is no corrosion, and o ’ snetons. and
any recently added services or construct ks i i ted ini
<Dy e ) S SBIVILES QF CONSIIUCHON works have been incorporatad inio the nrodeniar an by
20naing or extensions o the LPS, | sorporaisainio e protected space >

certiticate of compliiancs shall be issued in respect of an inspacies LES
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