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INSTRUCTIONS AND INFORMATION 
 
1. 
 

2. 
 

3. 
 
 

4. 
 
 
 

5. 
 
 
 

6. 
 

7. 
 
 
 
 
 
 
 
 
 

8. 
 

9. 
 

10. 
 

11. 

Answer ALL the questions. 
 

Read ALL the questions carefully. 
 

Number the answers according to the numbering system used in this question 
paper. 
 

Even though NOT explicitly stated in a question, ALL answers must comply 
with the relevant codes and/or requirements of the SANS publications (latest 
edition) and the Occupational Health and Safety Act regulations. 
 

The answers need NOT be word-perfect in all aspects according to the 
publications, but must show that the candidate fully understands the context 
of the relevant questions.  
 

The necessary tables are supplied. 
 

The candidates must pass PAPER 1 and PAPER 2 with 50% each. Both 
examination papers may be written during the same examination period. 
However, candidates need not pass both examinations during the same 
trimester, but the second examination must be passed within 12 months of the 
first otherwise both examinations must be re-written. If a candidate obtains 75 
out of 100 marks in ANY ONE of the examinations, he/she will be 
permanently exempted from re-writing that examination. An appropriate 
statement will be issued. For accreditation purposes ALL candidates must 
meet the requirements prescribed by the Department of Labour. 
 

NO condonations will be considered. 
 

Answers must be calculated to 2 decimal places 
 

Start each question on a NEW page. 
 

Write neatly and legibly. 
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QUESTION 1:  
 

SANS 1973 OF 2008: LV SWITCHGEAR AND CONTROLGEAR 
ASSEMBLIES PART 3: SAFETY OF ASSEMBLIES WITH A RATED 
PSSC OF UP TO 10 kA 

  

 
1.1 State the scope for the above code.    (5) 
 
1.2 Name, and give an explanation of, the FOUR degrees of pollution for 

switching devices and components fitted inside an enclosure. 
  

  (5) 
[10] 

 
 
QUESTION 2: SANS 10142–1 OF 2008: ANNEXURE C: PROSPECTIVE SHORT-

CIRCUIT CURRENT 
  

 
To calculate the impedance of a phase conductor the following formula is used: 
 

Z =
l R² + X²

1000

 
 
Explain the representation of the following: 

  

 
2.1 L    (2) 
 
2.2 R    (2) 
 
2.3 X    (2)  
 
To calculate the PSCC of batteries the following formula is used: 
 

PSCC =
Eb

RBBr

 
 
Explain the representation of the following: 

  

 
2.4 Eb    (1) 
 
2.5 RB    (1) 
 
2.6 RBL    (1) 
 
2.7 Ry 

 
   (1) 

 [10] 
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QUESTION 3: SANS 10142–1 OF 2008: CALCULATION OF VOLTAGE DROP 
 
A single-phase 10 kW motor is connected 50 m from the distribution board by an 
underground armoured copper cable. 

  

 
3.1 Use different cable sizes to determine the correct cable suitable for this motor, 

starting with the smallest cable for the load given, and calculate the correct 
cable that can be used.  
 
Show ALL calculations.  

  
 
 
 
  (8) 

 
3.2 Give a reason why the cable in QUESTION 3.1 was selected.    (1) 
 
3.3 Calculate the % voltage drop of the correct cable.    (1) 

[10] 
 
 
QUESTION 4: SANS 10142–1 of 2008:  VERIFICATION AND CERTIFICATION 
 
4.1 Explain how the earth leakage unit test is performed.    (6) 
 
4.2 How is the insulation resistance test performed where there are sub-

distribution boards of which the total insulation resistance is less than 1,0 
MΩ? 

  
  (4) 
[10] 

 
 
QUESTION 5: SANS 10142–1 OF 2008:  VERIFICATION AND CERTIFICATION   
 
Name TEN inspections that must be carried out during the inspection of a new or 
existing installation. 

 
[10] 

 
 
QUESTION 6:  
 

SANS 10142–1 0F 2008: INSTALLATION REQUIREMENTS – 
GENERAL CIRCUIT ARRANGEMENTS 

  

 
Indicate whether the following statements are TRUE or FALSE. Choose the answer 
and write only 'true' or 'false' next to the question number (6.1–6.10) in the ANSWER 
BOOK. 

  

 
6.1 In a multiphase installation the circuit shall be so arranged that the total load 

is balanced, as closely as is practicable, between phases of the supply. 
  

 
6.2 Throughout the circuit, the neutral conductor shall have the same nominal 

cross-sectional area as the earth conductor. 
  

 
6.3 A maximum of THREE conductors may be connected to any one terminal 

provided that the terminal has the correct rating. 
  

 
6.4 The neutral conductor may be connected directly to the earth or to the earth 

continuity conductor on the supplier side of the installation. 
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6.5 All the conductors of any circuit shall originate at the same distribution board.   
 
6.6 If conductors that operate at different voltages run in the same wireway, the 

insulation of each conductor shall be able to withstand the lowest conductor 
voltage in the wireway. 

  

 
6.7 If a luminaire is used as a wireway (through-wiring), heat-resistant cable that 

complies with SANS 529 shall be used. 
  

 
6.8 
 

The continuity of neutral and earth shall be ensured at all times, and except 
where the luminaire is used as a wireway for through-wiring, the continuity 
may be disturbed during the repair, replacement or removal of any appliance. 

  

 
6.9 
 

A conductor that forms part of a DC installation can be run in the same 
wireway as a conductor that forms part of an AC installation, provided that the 
voltage rating is the same.  

  

 
6.10 Flexible cords can be used as part of the electrical installation, when used in 

an authorised wiring system. 
(10 × 1) 

 

[10] 
 
 
QUESTION 7: 
 

SANS 10142–1 OF 2008: INSTALLATION REQUIREMENTS – 
INSTALLATION OF CONDUCTORS AND CABLES 

  

 
7.1 Give FOUR requirements when joints and terminations are made in an 

installation. 
  

  (4) 
 
7.2 Give FOUR measures to be taken when fixing cables.    (4) 
 
7.3 What are the requirements when unarmoured, insulated and sheathed cables 

are buried at a depth of at least 0,5 m? 
  

  (2) 
[10] 

 
 
QUESTION 8:  
 

SANS 10142–1 OF 2008: INSTALLATION REQUIREMENTS – 
WIREWAYS  

  

 
Complete the following sentences by providing the missing information.  Write only the 
missing information next to the question number (8.1–8.10) in the ANSWER BOOK. 

  

 
8.1 A wireway shall be installed such that …   
 
8.2 Joints other than expansion joints …   
 
8.3 Expansion joints …   
 
8.4 All inspection joints and boxes …   
 
8.5 All boxes and expansion joints that could be splashed with liquid …   
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8.6 It shall be able to withstand …   
 
8.7 Any cable, other than a high-voltage cable for a discharge lamp installation, 

may … 
  

 
8.8 No part of the wireway …   
 
8.9 Metal doors, covers or hinged panels …   
 
8.10 Cable entry points, exit points, and the internal surface of the wireway … 

(10 × 1) 
 

[10] 
 
 
QUESTION 9:  
 

SANS 10142–1 of 2008: INSTALLATION REQUIREMENTS – 
PROTECTION 

  

 
9.1 Give FOUR conditions on which conductors that form part of an installation, 

may be protected by the supplier’s overcurrent protective device.  
  

  (4) 
 
9.2 Give THREE instances where every socket outlet circuit shall be fitted with 

warning labels. 
  

  (3) 
 
9.3 What are the installation requirements for an earth-leakage protection device 

that is not provided with integral overcurrent protection? 
  

  (3) 
[10] 

 
 
QUESTION 10:  
 

SANS 10142–1 OF 2008: INSTALLATION REQUIREMENTS – 
SOCKET OUTLETS 

  

 
10.1 What are the requirements regarding a single-phase socket outlet for general 

use? 
  

  (3) 
 
10.2 State FOUR requirements regarding socket outlets that supply voltages other 

than the standard voltage. 
  

  (4) 
 
10.3 Give THREE types of mixed load that a single-phase circuit that has 

overcurrent protection rated at not more than 20 A, may supply. 
  

  (3) 
[10] 

 
 TOTAL:  100 
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