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SECTION 1 - THEORY

Question 1

(a)

(b)

()

(d)

State TWO factors which affect the severity of electric shock upon the
human body.
(2 marks)

(1)
(2)

An ohmmeter gives a reading of 24 ohms when used to measure the
resistance of a plug-in heater designed for use on 230V/240V a.c. supply.
If the heater draws 10 amps when plugged into a 240 V supply:

(i) Will the current increase or decrease when the heater is plugged into a
230 V supply?
(1 mark)

(i) Will the power dissipated increase or decrease when the heater is
plugged into a 230 V supply?
(1 mark)

Briefly explain why an ohmmeter should not be used when carrying out an
insulation resistance test on the internal wiring of a single phase security
control panel.

(2 marks)

One end of a main earthing conductor in an MEN electrical installation is
connected to an earth electrode. To where must the other end be
connected?

(2 marks)
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Question 1 continued

(e) Briefly describe how 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) (i) State ONE reason for carrying out an earth fault loop impedance test
on a single-phase socket outlet circuit.
(1 mark)

(i) Describe how the earth fault loop impedance tester is connected.
(1 mark)

(b) (i) State the reason for carrying out an RCD test on a single-phase
portable RCD.
(1 mark)

(ii) Describe how the RCD tester is connected.
(1 mark)

(c) Identify which of the tests in (a) and (b) above are carried out on live
circuits.
(1 mark)
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Question 2 continued

(d) (i) Describe how the prove test prove method of testing for isolation is
carried out
(3 marks)

(i) Why is it important to use the prove test prove method before
working on electrical equipment?
(2 marks)
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Question 3

(@) (i) What is meant by the term “inverse time-current characteristic” in
relation to protective devices?

(1 mark)

(ii) Sketch a typical inverse time-current characteristic as applied to fuses.
(1 mark)

(b) Under what circumstance must back-up protection (for example, HRC
fuses) be installed in addition to normal circuit protection?
(2 marks)
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Question 3 continued

(c) Explain how “discrimination” applies to protective devices in an electrical
installation.

(4 marks)

(d) The current rating of a fuse relates to the maximum current the circuit,

which is protected by the fuse, can carry safely. What would be the overall
effect on the circuit:

(i) If the fuse operated but was under-rated for the circuit?
(1 mark)

(ii) If the fuse operated but was over-rated for the circuit?
(1 mark)
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Question 4

Note: Read this entire question before attempting to answer it.

A 230v single-phase 20A circuit consists of a permanent connection unit
protected by a MCB. The permanent connection unit supplies a security alarm
panel.

The MCB has tripped out. The supply was switched off and the MCB reset.
When supply was restored to the circuit and switched on, the MCB tripped out
again.

You have been requested to locate the cause of the fault and, if possible make
repairs. You have established that:

° The MCB was not overloaded.
° The MCB is not faulty and is correctly rated for the circuit it protects.

Warning: If any part of your answer is dangerous or hazardous, you
will get no marks for this question.

(a) Describe how you would ensure that the circuit is safely isolated.
(4 marks)

(1)

(2)

(3)
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Question 4 continued

(b) There are TWO possible types of fault. What tests would you make to
establish the cause of the fault.

(3 marks)
(1)
(2)
(c) Describe the action you would take for each of the possible faults.
(3 marks)
(1)
(2)
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Question 5

(a) Describe the operation of an RCD circuit when there is a phase to earth
fault

(4 marks)

(b) What is the residual current rating of an RCD used for personal protection?
(1 mark)

(c) A person received a severe electric shock when touching a faulty electrical
appliance on a circuit protected by an MCB. Explain why the shock the
person received would be much less severe if the circuit was also protected
by an RCD.

(2 marks)
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Question 5 continued

(d) If a Residual Current Circuit Breaker (RCCB) is installed in a single-phase
circuit, why is it necessary to also have overcurrent protection?
(1 mark)

(e) Describe what happens when the electricity supply to a Portable Residual
Current Device (PRCD) is switched off and then switched on.
(2 marks)
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SECTION 2 - SAFETY AND LEGISLATION

Question 6

(@ (i)

(ii)

A registered security alarm installer finds that dangerous work has
been carried out by another registered security alarm installer, and
wishes to lodge a complaint against that person: Refer to the
Electricity Act and state what action should be taken to lodge such a
complaint?

(1 mark)

The registered security alarm installer who did the dangerous work
has been found guilty of a disciplinary offence.- Refer to the
Electricity Act and state, briefly, TWO of the disciplinary actions that
can be imposed by the appropriate authority.

(1 mark)

(1)
(2)

(b) Refer to the Electricity Regulations and state TWO methods of personal
protection that can be used where a person using a portable appliance is
partly immersed in a conductive substance.

(1)

(2)

(2 marks)
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Question 6 continued

()

(d)

The Electricity Act permits any person (other than a registered person or a
trainee) to carry out electrical work under supervision. Refer to the Act and
state:

(i) Who is required to carry out the supervision?
(1 mark)

(i) A condition under which the work must be carried out (apart from
being supervised).
(1 mark)

Refer to AS/NZS 3000 and list FOUR types of equipment or conductors that
form part of an MEN earthing system.
(2 marks)

(1)
(2)
(3)
(4)
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Question 6 continued

(e) Refer to the Electricity Regulations and state what is meant by each of the
following terms.

(i) Isolated
(1 mark)

(i) Mains
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Question 7

Refer to the Electricity Regulations and answer the following:

(a) No person shall assist to carry out prescribed electrical work for the first
time unless that person has satisfactorily completed safety tuition in FOUR

specific subjects. What are those subjects?
(2 marks)

(1)

(2)

(3)

(4)

(b) At what intervals must a person complete the tuition in the subjects in (a).
(2 marks)
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Question 7 continued

()

An employer may have employees who assist to carry out prescribed
electrical work. What responsibility does the employer have with respect to
the competency of the employees who are doing this work?

(2 marks)

(d) Whilst carrying out prescribed electrical work, a registered security alarm

(e)

installer finds part of an installation which he/she believes on reasonable
grounds, presents an immediate danger to life. In accordance with the
electrical legislation, who is the security alarm installer required to advise of
the danger?

(2 marks)

Refer to the Electricity Regulations and state TWO details of an electrical
accident that must be reported to the Secretary.
(2 marks)

(1)

(2)
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Question 8

(a) Refer to the Electricity Regulations and state the Standard to which a 230V
plug-in security alarm panel must be tested following completion of repairs?
(1 mark)

(b) Refer to the Standard required in (a) above and complete the table by
stating:

(i) The type of instrument required for each test,
(i) The appropriate minimum or maximum value of the test result which

is acceptable to comply.
(4 marks)

Type of test (i) Type of instrument (ii) Test resuit
required

Earthing continuity

Insulation
resistance test
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Question 8 continued
(c) Refer to the Standard required in (a) above and briefly describe FIVE of
the specific checks that should be carried out visually.
(5 marks)

(1)

(2)

(3)

(4)

(5)
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Question 9

You have repaired a Class I plug-in security alarm panel. You have carried out a
protective earthing (earth continuity) test and the result is 15Q.

(a) State the maximum resistance value permissible for the protective earthing
conductor of a Class I plug-in security alarm panel.
(1 mark)

(b) State the reason why the resistance of the protective earthing conductor
must be no greater than the value stated in (a)(i).
(2 marks)

(c) Briefly describe the corrective action or procedure you would take to ensure
the resistance of the protective earthing conductor complies with AS/NZS
3760.

(3 marks)
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Question 9 continued

(d) The flexible cord has been replaced on a single phase 230V Class I, plug-in
security alarm panel. State the colour coding which applies to the cord
conductors.

(3 marks)

(i) Phase (Active)

(ii) Neutral

(iii) Earth

(e) 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

RCD protection is required to be installed on socket outlet and lighting final
subcircuits in domestic installations.

(a)

(b)

You are required to wire a new final subcircuit for a socket outlet in a
domestic residence. The switchboard has two RCCBs on it; one for the
socket outlets and one for the lighting.

(i) To which neutral bar would you connect the socket outlet circuit?
(1 mark)

(i) What other electrical protection is required on the circuits protected by
the RCCBs

(1 mark)

Refer to AS/NZS 3000 and state:

(i) TWO situations where RCCBs do not need to be installed after
alterations, additions or repairs have been carried out in domestic
installations.

(2 marks)

(1)

(2)

(i) The ONE situation where an RCCB does not need to be installed on a
socket outlet final subcircuit in a new domestic installation.
(1 mark)
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Question 10 continued

(iii) The maximum rated residual current of an RCCB installed to protect
socket outlet and lighting final subcircuits in domestic installations.
(1 mark)

(c) When an HRC cartridge fuse is replaced, the replacement cartridge must
have similar characteristics to the original. State the FOUR electrical
characteristics to be checked for similarity.

(4 marks)

(1)
(2)
(3)
(4)
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