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SECTION 1 – THEORY 

 

Question 1 
 

(a) State the TWO factors that will determine the size of a cable used to supply 

a single phase security panel. 
 (2 marks) 

 

 (1) ________________________________________________________ 
 

 (2) ________________________________________________________ 

 
 

(b) (i) State ONE precaution that must be taken when carrying out a 500V 

d.c. insulation resistance test on equipment containing semi-conductor 

devices.  
 (1 mark) 

 

  ________________________________________________________ 
 

  ________________________________________________________ 
 

 (ii)  State ONE reason why this precaution is necessary.  

(1 mark) 
 

  ________________________________________________________ 

 

  ________________________________________________________ 
 
 

(c) (i) What is the minimum insulation resistance permitted for a single-
phase, 230V, final subcircuit cable? 

(1 mark) 

 
  ________________________________________________________ 

 

 (ii) What is the minimum insulation resistance permitted for a 230V, Class 

I, plug-in security alarm panel? 
(1 mark) 

 

  ________________________________________________________ 
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Question 1 continued 
 

(d) A residual current device (RCD) has operated.  The RCD protects a circuit 
and a fixed-wired Class I security alarm panel.  What has the RCD detected 
that would cause it to operate? 

(2 marks) 
 

 ____________________________________________________________ 
 

 ____________________________________________________________ 

 
 ____________________________________________________________ 

 
 
(e) Briefly state why earthing the metal frame of a Class I electrical appliance 

prevents electric shock hazards under fault conditions. 
 (2 marks) 

 

 ____________________________________________________________ 
 

 ____________________________________________________________ 

 

 ____________________________________________________________ 
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Question 2 
 

(a)  Explain the meaning of the term discrimination as applied to protective 
devices. 

(2 marks) 

 
 ____________________________________________________________ 

 
 ____________________________________________________________ 

 

 ____________________________________________________________ 
 

 ____________________________________________________________ 
 
(b)  An HRC fuse is marked 60A - 440V - AC40. What is the meaning of these 

THREE sets of figures and letters? 
 (4 marks)  

 

 60A  ____________________________________________________ 
 

   ____________________________________________________ 

 

   ____________________________________________________ 
 

 440V ____________________________________________________ 

 
   ____________________________________________________ 

 

   ____________________________________________________ 

 
 AC40 ____________________________________________________ 

 

  ____________________________________________________ 
 

   ____________________________________________________ 
 
(c)  Under what circumstance must back-up protection be installed in addition 

to normal circuit protection?  
(2 marks)  

 

 ____________________________________________________________ 
 

 ____________________________________________________________ 

 

 ____________________________________________________________ 
 
 ____________________________________________________________ 
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Question 2 continued 
 

(d)  What is meant by the term inverse time-current characteristic in relation to 
fuses and circuit breakers?  

(2 marks) 

 
 ____________________________________________________________ 

 
 ____________________________________________________________ 

 

 ____________________________________________________________ 
 

 ____________________________________________________________ 
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Question 3 
 

You have installed a single phase switched socket outlet for a new security alarm 
panel.  A new cable has been run between an existing socket outlet and the new 
outlet – but it is not connected to the existing outlet. 

 
Describe how each of the following tests/checks should be carried out on the 

new cable. Include in your answer, where applicable: 
 

● The type of meter used. 

● The test voltage 
● The test result values that are acceptable. 

● Whether a test result is a maximum or minimum value. 
 
(a) TWO visual checks 

(2 marks) 
 

 (1) ________________________________________________________ 

 
  ________________________________________________________ 

 

 (2) ________________________________________________________ 

 
  ________________________________________________________ 

 

(b) Protective earthing conductor test 
(3 marks) 

 

 ____________________________________________________________ 

 
 ____________________________________________________________ 

 

 ____________________________________________________________ 
 

 ____________________________________________________________ 
 
 ____________________________________________________________ 

 
 ____________________________________________________________ 

 

 
 

 

 

 
 
 

 
 

(turn over) 



 

ES19 QUESTIONS – 20 JUNE 2009 

 
7 

 

Question 3 continued 
 

(c) Insulation resistance test 
(3 marks) 

 

 ____________________________________________________________ 
 

 ____________________________________________________________ 
 

 ____________________________________________________________ 

 
 ____________________________________________________________ 

 
 ____________________________________________________________ 
 

 ____________________________________________________________ 
 

(d) Correct circuit connections test (or polarity test) 

(2 marks) 
 

 ____________________________________________________________ 

 

 ____________________________________________________________ 
 

 ____________________________________________________________ 

 
 ____________________________________________________________ 
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Question 4 
 

You have to fit a new three-pin plug to a three-core PVC sheathed flexible cord 
supplying a Class I security alarm panel. 
 

(a) Briefly state the main sequence of actions involved in fitting the three-pin 
plug. 

 (2 marks) 
 

 (1) ________________________________________________________ 

 
 (2) ________________________________________________________ 

 
 (3) ________________________________________________________ 
 

 (4) ________________________________________________________ 
 

(b) State the visual inspections you would make before fitting the cover to the 

plug. 
(2½ marks) 

 

 (1) ________________________________________________________ 

 
 (2) ________________________________________________________ 

 

 (3) ________________________________________________________ 
 

 (4) ________________________________________________________ 

 

 (5) ________________________________________________________ 
 

(c) State the visual inspection you would make after fitting the cover to the 

plug. 
(½ mark) 

 
 ____________________________________________________________ 

 

 ____________________________________________________________ 
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Question 4 continued 
 

(d) Two tests using test instruments that must be carried out after the plug has 
been fitted to ensure that the appliance is safe to return to service.  For 
each test state: 

 
  ● The name of the test. 

  ● The test instrument involved. 
  ● The test voltage, if applicable. 

  ● The permitted test result 
  ● How the test is carried out. 

(5 marks) 

 
 

 ____________________________________________________________ 

 
 ____________________________________________________________ 

 

 ____________________________________________________________ 

 
 ____________________________________________________________ 

 

 ____________________________________________________________ 
 

 ____________________________________________________________ 

 

 ____________________________________________________________ 
 

 ____________________________________________________________ 

 
 ____________________________________________________________ 

 
 ____________________________________________________________ 

 

 ____________________________________________________________ 
 

 ____________________________________________________________ 

 
 ____________________________________________________________ 

 

 ____________________________________________________________ 
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Question 5 
 

(a) You need to take a fixed wired security alarm panel away for repair.   You 
have isolated the panel and have disconnected the flexible cord.  The 
flexible cord is still connected to the permanent connection unit. 

 
 State TWO precautions which must be taken to ensure the safety of 

persons and property after you have completed the isolation and 
disconnection 

(2 marks) 

 
 (1) ________________________________________________________ 

 
  ________________________________________________________ 
 

  ________________________________________________________ 
 

 (2) ________________________________________________________ 

 
  ________________________________________________________ 

 

  ________________________________________________________ 

 
(b) How is “isolating” a security alarm control panel different from just 

“switching off” the panel? 

(3 marks) 
 

 ____________________________________________________________ 

 

 ____________________________________________________________ 
 

 ____________________________________________________________ 

 
 ____________________________________________________________ 

 
 ____________________________________________________________ 
 

 ____________________________________________________________ 
 

 ____________________________________________________________ 

 
 ____________________________________________________________ 
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Question 5 continued 
 

(c) You have used the prove-test-prove method to confirm that a single-phase 
fixed wired security alarm control panel is isolated.  The panel is connected 
via a permanent connection unit to a circuit protected by an MCB.  

 
 State THREE different methods of ensuring the continued isolation of the 

panel  
 (3 marks) 

 

 (1) ________________________________________________________ 
 

  ________________________________________________________ 
 
  ________________________________________________________ 

 
 (2) ________________________________________________________ 

 

  ________________________________________________________ 
 

  ________________________________________________________ 

 

 (3) ________________________________________________________ 
 

  ________________________________________________________ 

 
  ________________________________________________________ 

 

 

(d) State the TWO reasons why the prove test prove method of testing for 
isolation is used. 

(2 marks) 

 
 (1) ________________________________________________________ 

 
  ________________________________________________________ 
 

  ________________________________________________________ 
 

 (2) ________________________________________________________ 

 
  ________________________________________________________ 

 

  ________________________________________________________ 
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SECTION 2 – SAFETY AND LEGISLATION 
 

Question 6 
 

(a)  Refer to the Electricity Regulations and state the maximum permitted 

operating time for a Residual Current Device (RCD) installed for the 

protection of property. 
(2 marks) 

 

 ____________________________________________________________ 
 

Ref: …….………….……………………………………… 
 
 

(b) Refer to AS/NZS 3000 and state: 
 

 (i)  The colours permitted to identify the phase conductor of a single-
phase circuit? 

 (1 mark) 

 
  ________________________________________________________ 

 
  ________________________________________________________ 

 

Ref: …………….…………………………………………. 
 

 (ii)  The colours permitted to identify earthing conductors? 

(1 mark) 

 
  ________________________________________________________ 

 

Ref: …………….…………………………………………. 
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Question 6 continued 
 

(c) Refer to the Electricity Regulations and state TWO situations where 
“fittings” are deemed not to be electrically safe (that is they do not comply 
with Regulation 69(1)). 

(2 marks) 
 

 (1) ________________________________________________________ 
 

  ________________________________________________________ 

 
  ________________________________________________________ 

 
 (2) ________________________________________________________ 

 

  ________________________________________________________ 
 

  ________________________________________________________ 

 
Ref: ………………..……………………………………… 

 

 

(d) Refer AS/NZS 3000 and state TWO of the methods of providing protection 
against indirect contact. 

(2 marks) 

 
 (1) ________________________________________________________ 

 

  ________________________________________________________ 

 
 (2) ________________________________________________________ 

 

  ________________________________________________________ 
 

Ref: ……………..………………………………………… 
 
 

(e) Refer to AS/NZS 3000 and state the requirements for flexible cords used as 
fixed wiring. 

 

(2 marks) 
 

 ____________________________________________________________ 

 

____________________________________________________________ 
 

Ref: ……………..………………………………………… 
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Question 7 
 

AS/NZS 3760 contains the tests and inspections that must be carried out on a 
Class I, 230V plug-in security alarm panel after it has been repaired.  
 

(a) Refer to AS/NZS 3760 and answer the following: 
 

 (i) State the type of test that is carried out to check whether the Class I, 
230V plug-in security alarm panel is effectively earthed? 

 (½ mark) 

 
  ________________________________________________________ 

 
Ref: ……………..………………………………………… 

 

 (ii) What type of instrument would you use to carry out the test you have 
stated in (a)(i) 

(½ mark) 

 
  ________________________________________________________ 

 

Ref: ……………..………………………………………… 

 
 (iii) What is the acceptable test result for the test you have stated in 

(a)(i).  State whether the result is a minimum or maximum value. 

(1 mark) 
 

  ________________________________________________________ 

 

Ref: ……………..………………………………………… 
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Question 7 continued 
 

(b) Refer to AS/NZS 3760 and answer the following: 
 
 (i) State the TWO types to tests, either of which can be carried out to 

test the integrity of the insulation of the Class I, 230V plug-in security 
alarm panel. 

 (1 mark) 
 

  (1) ____________________________________________________ 

 
  (2) ____________________________________________________ 

 
Ref: ……………..………………………………………… 

 

 (ii) For the test you have stated in (b)(i)(1) above state: 
 

  (1) The type of instrument you would use to carry out the test 

(½ mark) 
 

   ____________________________________________________ 

 

Ref: ……………..………………………………………… 
 

  (2) The acceptable test result for the test.  State whether the result 

is a minimum or maximum value. 
(1 mark) 

 

   ____________________________________________________ 

 
Ref: ……………..………………………………………… 

 

 (iii) For the test you have stated in (b)(i)(2) above state: 
 

  (1) The type of instrument you would use to carry out the test 
(½ mark) 

 

   ____________________________________________________ 
 

Ref: ……………..………………………………………… 

 
  (2) The acceptable test result for the test.  State whether the result 

is a minimum or maximum value. 

(1 mark) 

 
   ____________________________________________________ 

  

Ref: ……………..………………………………………… 
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Question 7 continued 
 

(c) Refer AS/NZS 3760 and state TWO specific visual checks (inspections) that 
should be carried out on the flexible cord of the Class I, 230V plug-in 
security alarm panel. 

(2 marks) 
 

 Note:  The visual checks must relate specifically to the flexible 
cord of the Class I, 230V plug-in security alarm panel. 

 

 (1) ________________________________________________________ 
 

  ________________________________________________________ 
 
 (2) ________________________________________________________ 

 
  ________________________________________________________ 

 

Ref: ……………..………………………………………… 
 

(d) Refer AS/NZS 3760 and state TWO specific visual checks (inspections)  

that should be carried out on the Class I, 230V plug-in security alarm panel 

(not the cord or plug). 
(2 marks) 

 

 Note:  The visual checks must relate specifically to the Class I, 
230V plug-in security alarm panel. 

 

 (1) ________________________________________________________ 

 
  ________________________________________________________ 

 

 (2) ________________________________________________________ 
 

  ________________________________________________________ 
 

Ref: …………………..………………………………….. 
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Question 8 
 
(a) The Electricity Act requires that a registered electrical service technician 

who works for payment of reward must hold an additional type of licence.  
Refer to the Act and state: 

 
 (i) The name of the licence? 

(1 mark) 
 
  ________________________________________________________ 
 

Ref: ……………..………………………………………… 
 
 (ii) The date in any year the licence expires? 

(1 mark) 
 
  ________________________________________________________ 
 

Ref: ……………..………………………………………… 
 
 (iii) To whom must application be made for the licence? 

(1 mark) 
 
  ________________________________________________________ 
 

Ref: ……………..………………………………………… 
 
(b) No security alarm installer shall assist to carry out prescribed electrical 

work unless they have refresher courses in FOUR specific subjects within 
the previous 24 months.  Refer to the Electricity Regulations and state 
those FOUR subjects. 

(4 marks) 
 

 (1) ________________________________________________________ 
 

  ________________________________________________________ 
 

 (2) ________________________________________________________ 
 

  ________________________________________________________ 
 

 (3) ________________________________________________________ 
 

  ________________________________________________________ 
 

 (4) ________________________________________________________ 
 

  ________________________________________________________ 
 

Ref: ……………..………………………………………… 
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Question 8 continued 
 

(c) Refer to the Electricity Regulations and state THREE details of an electrical 

accident that must included in a report to the Secretary. 
(3 marks) 

 
 (1) ________________________________________________________ 

 

  ________________________________________________________ 
 

  ________________________________________________________ 

 
 (2) ________________________________________________________ 

 

  ________________________________________________________ 

 
  ________________________________________________________ 

 

 (3) ________________________________________________________ 
 

  ________________________________________________________ 

 
  ________________________________________________________ 

 

Ref: ……………..………………………………………… 
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Question 9 
 

(a) A fundamental principal of AS/NZS 3000 is that persons and livestock shall 
be protected against dangers that may arise from contact with parts which 
are live in normal service (direct contact) or exposed conductive parts 

which may become live under fault conditions (indirect contact). 
 

 Refer to AS/NZS 3000 and answer the following: 
 

 (i)  State the FOUR permitted methods of protection against direct 

contact. 
 (4 marks) 

 
  (1) ____________________________________________________ 
 

  (2) ____________________________________________________ 
 

  (3) ____________________________________________________ 

 
  (4) ____________________________________________________ 

 

Ref: ……………..………………………………………… 

 
 (ii)  State TWO minimum degrees of protection permitted when providing 

protection against direct contact by barriers or enclosures. 

 (2 mark) 
 

  (1) ____________________________________________________ 

 

  (2) ____________________________________________________ 
 

Ref: ……………..………………………………………… 

 
 

 
 
 

 
 

 

 
 

 

 

 
 
 

 
 

 (turn over) 



 

ES19 QUESTIONS – 20 JUNE 2009 

 
20 

 

Question 9 continued 
 

 (iii)  Barriers or enclosures are required to be constructed so that they 
cannot be opened or removed unless certain conditions apply.  State 
THREE alternative conditions that can be used regarding the opening 

or removal of barriers or enclosures. 
 (3 marks) 

 
  (1) ____________________________________________________ 

 

   ____________________________________________________ 
 

  (2) ____________________________________________________ 
 
   ____________________________________________________ 

 
  (3) ____________________________________________________ 

 

   ____________________________________________________ 
 

Ref: ……………..………………………………………… 

 

(b) What is the minimum number of conductors required in a flexible cord 
supplying a Class II electrical appliance? 

(1 mark) 

 
 ____________________________________________________________ 
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Question 10 
 

Refer to AS/NZS 3000 and answer the following: 
 
(a) List FOUR mandatory checks using test instruments that are required for 

the testing of electrical work after that work has been carried out on a low 
voltage electrical installation 

(2 marks) 
 

 (1) ________________________________________________________ 

 
 (2) ________________________________________________________ 

 
 (3) ________________________________________________________ 

 

 (4) ________________________________________________________ 
 

Ref: ……………..………………………………………… 

 
(b) State the primary reason for carrying out insulation resistance tests on 

electrical work carried out in a low voltage electrical installation 

 

 (2 marks) 
 

 ____________________________________________________________ 

 
 ____________________________________________________________ 

 

 ____________________________________________________________ 

 
Ref: ……………..………………………………………… 

 

(c) State the required voltage of the insulation resistance tester when testing a 
low voltage electrical installation. 

(1 mark) 
 

 ____________________________________________________________ 

 
Ref: ……………..………………………………………… 
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Question 10 continued 
 

(d) State the performance criteria for an insulation resistance tester. 
(2 marks) 

 

 ____________________________________________________________ 
 

 ____________________________________________________________ 
 

 ____________________________________________________________ 

 
 ____________________________________________________________ 

 
 ____________________________________________________________ 
 

Ref: ……………..………………………………………… 
 

(e) State ONE reason why it is necessary to ensure correct circuit connections. 

(1 mark) 
 

 ____________________________________________________________ 

 

 ____________________________________________________________ 
  

 ____________________________________________________________ 

 
 ____________________________________________________________ 

 

Ref: ……………..………………………………………… 

 
(f) State the TWO reasons for testing the continuity of a protective earthing 

conductor. 

(2 marks) 
 

(1) ________________________________________________________ 
 

________________________________________________________ 

 
(2) ________________________________________________________ 

 

________________________________________________________ 
 

Ref: ……………..………………………………………… 
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