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QUESTION 1

SANS 10142 PART 1 OF 2003 - VOLTDROP CALCULATIONS

in order fo select components that are rated to comply with the instaliation requirements

of SANS 10142- 1 Certain information is reguired. Study the atfached diagram togsther
with the tables then calculate the following:

OQUESTION 1
i)
L LR+ X7
1000
17 32 Y 76° 400
PSCC =——xZ 7, = 100065 +0,76 PSCC = o=
TR T 3 T < 1000 V3 x0,0636
7. =0,06360 PSCC =3,639%4 2
(i)
) . %VOLTDROP
PR e e T — 13
PSCC 2% 7, | ?D—njixxﬁxu
0 VD =—"—x130%100
pscc =200 1000
2% 0,0636 143
PSCC =3,144kA4 VD = =22 %100
‘ - - 400 .
VD =13,575% Nl

e,
{(iv}  Actual minimum ECC size

» 2 2
Lets assume a cable size of 25 mm copper \/

TV =2%160%x 228 100
1000

IV=28,16 v
Note: 28.16V is just less than 30V

Cheek 1,

From tabie 6.28 page 182 wsing 25 mm”
to 126 m maximum
Check 2. Ohms/k

g 25 mm” ECC you can go up

km 15 0,096 from 160 A




QUESTION 2
SANS 10442

PART 1 OF 2003- instaltation Reguiremeanie {(Joints and 7

21 Name FOUR requirements whers joints and ferminations are prohibited. {8}

2 WIREWAYS( CONDUIT !NSTALLATEQNS}
Name the requirements in the foliowing cases only:

2.2.1 Fittings {1)
2.2.2‘ inner radius {1}
2.2.3 Bends {‘Eg
2.2.4 Openings (%}

‘ f107

2.1 Joints and terminations shall not

a) adversely affect the current-carrying capacity, the insulation resist-
ance or the earth continuity of the cable, core or conductor in which
they are made,

b} bes made in any connector, bend, elbow or tee-piece of 2 conduit,

c) allow the strands of a stranded conductor to spread, or

d) require strands of 2 stranded conductor o be cut away to allow
connection of the conductors (for example, o tarminals).

n
N

in the case of conduits,

a} all fittings other than bends and couplings shall be of the inspection
type;

b) theinnerradius ofabendina conduit shall be at least three times the

external diameter of the conduit;

¢} bends shall not distort the internal shapes of a conduit or open any
weld; and

d) thers shallbe no openings in the side of a conduit for cables fo enter
or leave the conduit.

QUESTION 3
SANS 10142 OF 2003, ( PROTECTION} IT SUPPLY SYSTEWM EARTHING

3.4 Fillin the correct missing words from tha foliowing information and writs
the answer n=xd tc each question.
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3.2 F%E§ in the corract missing words from the following information ang
write the answer next fo each question.

3.2.1 Eachinstalistion shall
3.2.2 consumer's earth terminal.
2.3 10 an earth continuity conductor

3.2.4 the consumer's =arth terminal,

3.2.5 earthed

3.2.6 supplier's earth terminal
3.2.7 protective conductor
3.2.8 the earth electrode.

3.2.9 sffectivenass

{10}
3.2.1¢ the supplier's profective conductor
QUESTION 4
SANS 10142 PART 1 OF 2003 - (DISTRIBUTION BOARDS) ¢ GENERAL)
41  Each distribution board shall be controlied by a switch disconnscior.
Name FIVE appiicable requirements regarding the switch connecior, a1

G;eneraf

Each distribution board shall be controlled by & switch-disconnacior.
The switch-disconnector shall

a} be mounted in or next fo the distribution boarg,

b} in the case of the main or first distribufion board of an instaliation, be

0
e

.
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QUESTION 5
SANS 10742 PART 1 OF 2003 { LUMINAIRES)

.

5.1 Name the FIVE places a suspended {uminaire shall be mounted out of
arms reach from the floor if it is instalied. {5

A suspended luminaire shall be out of arm's reach from the floor
if the luminaire is installed in &

a} washroom,

b)" change room,

¢} faundry,

d} cupboard or other enciosure, or

&) position exposed o wing and the weather.

A suspended iuminaire that is likely to be exposed to wind shall
be specially designed for such conditions and so installed that it cannot
be damaged or come inio contact with flammable material

8.2  LAMP HOLDERS

524 A lamp holder shall be shrouded in insulating material or shall be
earthed unless it meets with simultaneous instaliation requirements.
Name FOUR such simultaneous instances.

i
A

Lamp holders .

A lamp holder shall be shrouded in insulating material or shall
be earthed, uniess it is simultaneousiy

a} out of arm's reach from the fioor or walkway laval,
b} out of arm's reach from a structure that is bonded {o earth,

c} protected from the weather and the splashing, dripping, or accumu-
lation of water, and

d} not touching z conductive surfacs,
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WUESTION & f)
SANE 10142 PART 4 QF 2003 S
SARTHING OF EXPOSED CONDUCTIVE PARTS /

€1  Name SEVEN conductive parts that shajl be sarth according to the code. {7

Earthing of exposed conductive parts

The foliowing conductive parts shall be earthed:

a) all exposed conductive parts of an instaliation other than thoss
described in 6.12.3.2;

NOTE Metal enciosures on PVC conduit should be earthed if they can
become live and can be fouched. '

all conductive cabla sheaths andg armouring, wireways and Catenary
wires:

»m’

the sarthing terminal of a socket-outiet:

0
-

d} the Secondary winding of 2 fransformerifitis nota safety transformer:

e) earthing terminals of all permanently connected electrical equipment
and appliances;

f} conductive parts of discharge luminaires and equipment that neag
special earthing arrangements: and

g) all class [ equipment.
BONDING

€.2 Name the bonding reguirements regarding water PuUmp motors (3)

Water pumps

All accessibie extraneous conductiva paris associated with 2 water pump
motor shall be bondad o the earth continuity conductar The

: ¢ : ¢ P [ P e T , .
nCiugs the SUCHOnR alislcy QE%EW‘S&? LDz and sump C&SE?&@.



Qu

ESTION 7
SANST0742 PART 1 OF 2005 /
7.% Table 8.1 of the Code refers ¢q 4 ; .

- 0.4 g re © the maximum resistance of ¢ .
gon.tmu;ty cznéuctor, with reference to & known srotecﬁv; h;i?,.fh
v 7O basic principals the approximate regjsi 0B For the
following protective devicas P stance vajus for the

TLL =30 637500m (1)

. 80—
712 =20 02380mm (1)
T Re———— o
o — ) , .
713 =%=05;g750m (1)
FT 7 {} b
1.254 15 =E3E= 0,04760?7??? (E\i
7.2 Annexure K
NOTIFCIATIONS OF POTENTIAL
7.2.1 Briefly describe how the potential dangers coulg be detected ang the action

to be taken in eas

h case of dange

.

Annex K

Notification of a potential danger
(See 8.7.6 and 8.7.10)

Elevated voltage on supply neutral

(©)
[10]

With the main switch off. measure the voltage between the SUDpiv neutral
and any earth external to the installation. Notify the supplier if the reading

exceeds 25 V.

Disconnect the instaliation and notifv the suppijer (see annex K) if the

reading exceeds 50 V.
Voltage, main distribution board —

no togd

-

With ali ioad switched off
Notify the suppiisr {sas
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QUESTION &
SANS 10142 PART « OF 2002 s

VERTIFCATION AND CERTIFICATION

€1 Describs With the aig of & diagram how the earth eiectrode resistancs fogt
is carried out, {4y

Earih Resistance Measuremgnf

ANY DI AGRA m

"MEAL™ bution

L _

8.2  Give the formuiz ¢« enchance your answer, {1}

Itis accepted that a circult should carry & faulf curren of twice the
rated circuit current, To calculale what the maximum acceptabie
value of measurement s Proceed as per the fo!iowing formuig:

Amax = ii— .
Where Bmay = Maximum earth eiectrods resistance
v = System Voltags
- = Rated Circuilt Current
Sxample: 80 Amp Circuit L
220 VAT Sysiem &}

o
§

o

Rmar = BT




According fo regulation 8.7.1 ali teg: Mmeasuring instruments shall be

accurate fo be within 59 or better
Describe by making use of the answer in 8.1, how the accuracy of the
instrument couidg be verified,

Step 1. Select a scale o the instrument ¢ 10 1¢ ohm range %

A
Step 2. Short circuit all three leads & press the measuring button, reading (%)
should be £0 oy

‘Step 3. Fasert a 10 ohm resistor in jone With the instrument common 3f the

8.4

meter while the jeads are still sherted out. Press the measuring

button again, the reading shouid be =14 ohmg N
Step 4. Record bot readings in the instrument log book & work out the
instrument Percentage error whenever the instrument is nsed. $23

Lay
Note: The first reading of 0 ohms jg undefined & no error cap be worked out

here if zero is taken as the referepce point. One ohm or any other small vajpe
could be used as the alternative reference point,

Caleulation to work ont percentage error a¢ say, 16 ohm range using
hypothetical reading on the meter of say 10,2 ohms,

Give practical hypothetical vajues to iliustrate YOUr answaer.
Se-error = 10 % 100%= 289y
10,2 — (1)

actual =100% — 98%= 179,

Conclusion: The instrument thus reads 2% bigh which is fess thap 5%,
< LTusion:
according to the code,

(4)

P
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SANS 10142 PART 1 OF 2003 X
SECTION & VERIFICATION “ 3

y

£1  Calcutate the PSCC for a three phass fault if the foliowing is given:
¢ Transformer Capacity 200KVA at 400/250voit
¢  Transformer protection 200amp per phase
¢ 70mm* 4 core Copper cable + ECC of 100 meters,
e Z% of the transformer 59 {ohmj).

-

x/-.";x Z,
Zy=Z,+7Z,

INR* + x7

1000

PSCC =

2=

2 'Y
Z, of transformer = XUy
L rang, V4 100
400° 5

7ot Fy 2 ol 3 e
<1 OF Iransformer = — - % -
! 200x10° 1pg

Z, of ransformer = 0,040
R ———
) ¥ +0,074°
5 _100J0.31% £ 0,07

: 1000
Z, =0,031870
Z2 T VU000 /80

Zr=Z,+Z, 1 Z, =0,041+005187: = 0,071 870,
400

V3%0,07187

PSCC=3213394

PSCC =3,21344

PSCC =

8.2

3
£

31
0.3 x100
1000

TF =2%200x%

TV =12441

Y
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SHTRING A~ S
“ Y * - /(
State af the Criteria that need ¢ be complied wi i
S ne criteria th e mplied with whap i i 4
Electrodes, in the foliowing caseg, T when netalling earth
10.1  Externas horizontaf Fing earth electrodes, (2)
{
10.2  Radia} or verfical earth electrodes. {3)
1.2 insufation depth and type of earth electrode, {3}
. . !
10.4  Joints ’ {1}
10.8 inspections | {1}
{fé‘é
TOTAL i0¢

instaliation of garth electrodes

. @ An extemal horizontal ring earth electrode should be buried at a depth of at least 0.5 m but not
within 1 m of the walls of the structure.

. @ The radial or vertical earth electrodes shall be instalied outside the space fo be protected at 2
depth of at ieast 0,5 m and distributed as uniformly as possible ta minimize electrical coupling effects

in the earth.

@/" Earth electrodes shall be so instalied as to aliow mspecten during construction,

3 ) The instaliation depth and the type of the earth slectrode shall be such a3 to minimize the
effeCts of corrosion, soil drying and freezing and thereby stabiiize the equivalent earth resistance
{see 3.13). It is recommended that the first metre of 5 veriical earth electrode shoulg not be regarded
as being effective under frost conditions.

4 ) All ioints shall be made in accordance with good en ineering practice.
J gp




