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Question 1 
 
(a) A Class I portable electrical 230V appliance with a phase to framework fault 

and broken protective earthing conductor (earth continuity conductor) is being 
used outdoors. 

 
 What type of protection device will prevent the passage of an electric current 

through the operator's body? 
(2 marks) 

 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 
(b) Refer to the Electricity Regulations and briefly explain what the term 

electrically safe means. 
(2 marks) 

 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 

Ref: ………………. 
 
 

(c) List TWO tests using instruments that should be carried out on a Class I 
electrical appliance after it has been repaired. 

(2 marks) 
 
 (1) __________________________________________________________ 
 
 (2) __________________________________________________________ 
 
 
 (d) Calculate the current that will be drawn by a water heater element rated at 

1.2kW, 230V.  
 (2 marks) 

 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
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Question 1 continued 
 
(e) A new fuse needs to be inserted into a fuse carrier to replace a blown fuse on a 

switchboard.  Briefly explain the TWO main safety reasons why the main switch 
should be turned off before removing the fuse carrier from, or replacing it into, 
the fuse base. 

(2 marks) 
 
 (1) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (2) __________________________________________________________ 
 
  __________________________________________________________ 
 
 

(f) State the TWO primary characteristics that determine the maximum current a 
flexible cord can conduct safely without overheating. 

(2 marks) 
 
 (1) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (2) __________________________________________________________ 
 
  __________________________________________________________ 
 
 

(g) Refer to the Electricity Regulations and briefly explain what the term insulated 
means.  

(2 marks) 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 

Ref: ………………. 
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Question 1 continued 
 
(h) Draw circuit symbols illustrating: 
 

 (i) A single pole switch in the off position. 
(1 mark) 

 
 
 
 
 

 (ii) A double pole switch in the on position. 
(1 mark) 

 
 
 
 
 
(i) In accordance with AS/NZS 3000 what is a damp situation? 

(2 marks) 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
  
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 

Ref: ……………….. 
 

(j) A Class I electrical appliance is used in an earthed situation.  Briefly describe 
how the operator of the appliance is at risk of an electrical shock if the electrical 
appliance is used without an isolating transformer or RCD. 

(2 marks) 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
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Question 2 
 
(a) Explain what is meant by the terms: 
 
 (i) Closed circuit. 

(2 marks) 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
 (ii) Open circuit. 

(2 marks) 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
(b) Refer to the Electricity Regulations and state what is meant by the term 
 Standard Low Voltage for a single phase MEN system. 

(2 marks) 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 

Ref: ……………….. 
(c) State the term used for: 
 
 (i) The force or pressure of electricity. 

(1 mark) 
 
  __________________________________________________________ 
 
 (ii) The flow of electricity. 

(1 mark) 
 
  __________________________________________________________ 
 

(d) State another common term used to describe the phase conductor. 
(1 mark) 

 
 ______________________________________________________________ 
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Question 2 continued 
 
(e) State the unit used to describe resistance to the flow of electricity. 

(1 mark) 
 
 ______________________________________________________________ 
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Question 3 
 
(a) Rewirable fuses and HRC fuses may be found on switchboards. What are the 

main functions of a fuse? 
(3 marks) 

 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
(b) Briefly describe how: 
 
 (i) Protection is provided by a fusible link. 

(1 mark) 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
 (ii) Protection is provided by a fuse. 

 (1 mark) 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 

(turn over) 



 

 TEWC 134A QUESTIONS – 14 MAY 2005  7 

 

Question 3 continued 
 

(c) State FIVE technical advantages which HRC fuses have over rewirable fuses. 
(5 marks) 

 
 (1) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (2) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (3) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (4) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (5) __________________________________________________________ 
 
  __________________________________________________________ 
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Question 4 
 
A 230V fixed wired appliance is connected via a flexible cord to a permanent 
connection unit and is supplied from a fuse on a three-phase switchboard. 
 
You have been requested by the Supervisor to disconnect the appliance from the 
supply and remove it for major servicing work.  The flexible cord is to remain 
connected to the appliance. 
 
You do not need to contact the Supervisor before starting the work or after finishing. 
 

Warning: If any part of your answer is dangerous or hazardous, you will get no 
marks for this question. 
 
(a) Describe how you would safely isolate the appliance. 

(3 marks) 
 
 ______________________________________________________________ 

 
 ______________________________________________________________ 

 
 ______________________________________________________________ 
 
 ______________________________________________________________ 

 
 ______________________________________________________________ 
 
 ______________________________________________________________ 

 
 ______________________________________________________________ 

 
 ______________________________________________________________ 
 
(b) Describe how you would ensure that the appliance is safely isolated. 

(2 marks) 
 
 ______________________________________________________________ 

 
 ______________________________________________________________ 

 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
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Question 4 continued 
 
(c) Describe the work the Supervisor requested you to do. 

(1 mark) 
 
 ______________________________________________________________ 

 
 ______________________________________________________________ 

 
 ______________________________________________________________ 
 
 ______________________________________________________________ 

 
(d) Describe what you would do to leave the site safe. 

(2 marks) 
 
 ______________________________________________________________ 

 
 ______________________________________________________________ 

 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
(e) Describe the action you would take if you find that, when testing to ensure the 

appliance is safely isolated, the circuit is still live. 
(2 marks) 

 
 ______________________________________________________________ 

 
 ______________________________________________________________ 

 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
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Question 5 
 
(a) When an HRC cartridge fuse is replaced, the replacement cartridge must have 

similar characteristics to the original.  State FOUR electrical characteristics to 
be checked for similarity. 

(4 marks) 
 (1) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (2) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (3) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (4) __________________________________________________________ 
 
  __________________________________________________________ 
 
(b) (i) Briefly explain: 
 
  (1) The operation of an RCD when a fault occurs. 

(3 marks) 
 
   ______________________________________________________ 
 
   ______________________________________________________ 
 
   ______________________________________________________ 
 
   ______________________________________________________ 
 
   ______________________________________________________ 
 
   ______________________________________________________ 
 
  (2) How the RCD would protect a user when using a faulty appliance in 

an outdoor situation. 
(1 mark) 

   ______________________________________________________ 
 
   ______________________________________________________ 
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Question 5 continued 
 
 (ii) Why should an RCD be operationally tested?  

(1 mark) 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
 (iii) Refer to NZS 3019 and state the maximum permissible residual tripping 

current of an RCD when it is used to provide personal protection? 
(1 mark) 

 
  __________________________________________________________ 
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Question 6 
 
A 230 volt fixed wired appliance supplied from a permanent connection unit is to be 
disconnected from the supply and removed for major servicing work. 
 
(a) Explain the precautions that must be taken to prevent the possibility of an 

electric shock while carrying out the work. 
(6 marks) 

 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 

(b) State TWO reasons why it is not permitted to complete a permanent isolation of 
a circuit by only removing the carrier of a fuse. 

(2 marks)  
 
 (1) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (2) __________________________________________________________ 
 
  __________________________________________________________ 
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Question 6 continued 
 

(c) State TWO reasons why covers must be in place and secured before returning 
the repaired appliance to service. 

(2 marks) 
 (1) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (2) __________________________________________________________ 
 
  __________________________________________________________ 
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Question 7 
 
(a) Following the repair of 230V portable electrical appliance, it is necessary to 

carry out an orderly sequence of inspections and tests in accordance with a 
Standard.  State that Standard. 

(1 mark) 
 
 ______________________________________________________________ 
 
(b) Refer to the Standard you have stated in (a) above and list the inspections and 

tests that must be carried out to comply with that Standard. 
(3 marks) 

 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 

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

(c) Refer to the Standard you have stated in (a) above and list FIVE visual checks 

on a portable electrical appliance that must be made after it has been repaired 

and before it is returned to service. 
(5 marks) 

 
 (1) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (2) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (3) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (4) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (5) __________________________________________________________ 
 
  __________________________________________________________ 
 

Ref: ……………….. 
 
(d) Refer to the Standard you have stated in (a) above and state the maximum 

permitted resistance of the protective earthing conductor (earth continuity 
conductor) when measured between the earth pin of the supply plug and the 
metal framework of a Class I electrical appliance. 

(1 mark) 
 
 ______________________________________________________________ 
 

Ref: ……………….. 
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Question 8 
 
(a) List THREE possible causes of exposed basic insulation or live terminals on a 

gas fired boiler supplied by a TPS cable, a surface mounted switch, starter unit 
and flexible conduit enclosing PVC conduit wire. 

(3 marks) 
 
 (1) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (2) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (3) __________________________________________________________ 
 
  __________________________________________________________ 
 
(b) Give TWO reasons why the flexible cord used to supply a 230V gas heater 

must be securely clamped. 
(2 marks) 

 
 (1) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (2) __________________________________________________________ 
 
  __________________________________________________________ 
 
(c) An adjacent isolating switch for a single phase, fixed wired appliance has been 

switched off.  It is found, when testing for isolation, that some terminals on the 
appliance are still live.  State TWO reasons why the terminals may still be live. 

(2 marks) 
 
 (1) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (2) __________________________________________________________ 
 
  __________________________________________________________ 
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Question 8 continued 
 
(d) An electrical appliance has been repaired.  The repair included the replacement 

of the flexible cord to the appliance.  When the appliance is operated, the cord 
overheats.  State THREE reasons why this could occur. 

(3 marks) 
 
 (1) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (2) __________________________________________________________ 
 
  __________________________________________________________ 
 
 (3) __________________________________________________________ 
 
  __________________________________________________________ 
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Question 9 
 
(a) A 230V, single phase, ac mains operated gasheating appliance, has recently 

been serviced in a workshop.  Some sections of its electronic control circuitry 
have been repaired and/or replaced, and are not accessible for disconnection. 

 
 Before returning the appliance to the factory for reinstallation, an insulation test 

is to be carried out between the frame and the internal wiring. 
 
 Describe the procedure that should be followed to carry out this test, the test 

instrument used and any minimum or maximum values that may apply. 
(5 marks) 

 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
 
 ______________________________________________________________ 
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Question 9 continued 
 
(b) When testing a 230V storage water heater to see whether it is safe to use, the 

following electrical tests are carried out: 
 
 ● Protective earthing conductor (earth continuity conductor) test. 
 ● Insulation resistance test 
 ● Polarity test 
 
 Briefly explain the reason for carrying out each test: 
 
 (i) Protective earthing conductor (earth continuity conductor) test  

(1 mark) 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
 (ii) Insulation resistance test. 

(2 marks) 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
 (iii) Polarity test. 

(2 marks) 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
 
  __________________________________________________________ 
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