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SECTION 1 - THEORY

Question 1

(a) State ONE reason why is it essential to consider prospective-short-circuit current when
choosing a fuse or circuit breaker?
(2 marks)

(o)  You are carrying out an insulation resistance test on a security alarm panel that has
semi-conductor devices used in the internal circuitry. The semi-conductor devices
cannot be disconnected.

State TWO methods of carrying out the insulation resistance test that will not cause

damage to the semi-conductor devices.
(2 marks)

(1)

(¢) List TWO hazards that can occur where high prospective short-circuit fault currents are
present
(2 marks)

(1)
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Question 1 continued
(d) Draw circuit symbols illustrating:

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

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

(e) What is meant by the term “peak inverse voltage” as applied to semi-conductor
devices?

(2 marks)
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Question 2

(@) (i) What does the term “current rating” mean when applied to an HRC fuse?
(2 marks)

(i) A HRC fuse has a gG Utilisation Category (fusing factor) and a fusing current of
22.5 amps. Calculate the current rating of the fuse.
(2 marks)

(b) State TWO reasons why it is important to thread the fuse wire from terminal to terminal
through the tortuous path in the fuse carrier when reloading a rewireable fuse.
(2 marks)

(1)
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Question 2 continued

(c) State TWO risks involved with the use of rewireable fuses.
(2 marks)

(1)

(@)

(d) Briefly state TWO reasons why it is not permitted to bridge the terminals of HRC fuse
carriers with fuse wire of the same current rating as the blown cartridge.

(2 marks)

(1)
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Question 3

(a) The figure below shows a shunt regulator supplied by a rectified d.c. supply.

R

soo— 1]

Zener
diode Q@ Load

(i)  What is the purpose of the Zener diode?
(1 mark)

(i)  What main advantage does a Zener diode have over a normal rectifier diode?

(1 mark)
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Question 3 continued
(iii)  What is the purpose of the resistance in the circuit?

(4 marks)

(o) State TWO components that may be used as part of a circuit to filter a rectifier output.
(2 marks)

(1)
(@)

(c) State TWO factors that will cause an SCR to be turned off once it has been triggered
(turned on).
(2 marks)

(1)
(@)
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Question 4

(@) When an HRC 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)

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

(2 marks)
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Question 4 continued

(¢) Explain the internal operation of a miniature circuit breaker (MCB) when the following
situations occur.

(i)  Sustained small overload
(2 marks)

(i)  Short circuit
(2 marks)
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Question 5

(a) Whatis meant by the term “testing” when applied to electrical work?
(1 mark)

(b) A single phase socket outlet and circuit wiring has been installed. Describe in detail
how each of the following tests/checks should be carried out. Include in your answer,
where applicable, the type of meter used and any minimum or maximum values that
are acceptable.

(i)  Protective earth continuity

(3 marks)
(i)  Insulation resistance

(3 marks)
(iiiy  Polarity

(2 marks)
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Question 5 continued

(c) State ONE item in the single phase socket outlet and circuit wiring that should be
visually inspected
(1 mark)
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SECTION 2 — SAFETY AND LEGISLATION

Question 6

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

(i) Isolated
(1 mark)

(i)  Mains

Ref: o

(o) Refer to AS/NZS 3000 and why safety precautions shall be taken when testing a low
voltage electrical circuit?
(2 marks)

Ref: o

(c) Refer to AS/NZS 3000 and state the colours that may be used to identify the phase

conductor of a single-phase circuit?
(2 marks)

Ref: o
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Question 6 continued

(d) Refer to the Electricity Regulations and calculate the maximum voltage drop allowed
between the point of supply and any fixed wired appliance or socket outlet within any
electrical installation operating at:

(2 marks)

(i)  Standard Low Voltage Single Phase

(i)  Standard Low Voltage Multiple Phase.

Ref: o

(e) Refer to the Electricity Regulations and state which of the following types of work is
not prescribed electrical work.

The switching of electrical installations
The maintenance of electrical appliances
The rewinding of armatures.

The installation of conductors.

oowW>

(2 marks)

Ref: o
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Question 7

(@)

You have repaired a Class | plug-in security alarm panel. You have carried out a
protective earthing (earth continuity) test and the result is 15Q. Refer to AS/NZS 3760
and answer the following:

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

Ref: o

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

Ref: o

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

(3 marks)
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Question 7 continued
(b) The flexible cord has been replaced on a single phase 230V Class |, plug-in security
alarm panel. State the colour coding which applies to the cord conductors.
(3 marks)

(i) Phase (Active)

(i)  Neutral

(i) Earth

Refi o

(¢) What is the minimum number of conductors required in a flexible cord supplying a
Class Il electrical appliance?
(1 mark)
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Question 8

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

(@)

You are required to wire a new final subcircuit for a socket outlet in a domestic
residence. The switchboard includes three neutral bars and two RCDs (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 protective device is required on the circuits protected by the RCDs
(1 mark)

Refer to AS/NZS 3000 and state:
(i) TWO situations where RCDs do not need to be installed after alterations,

additions or repairs have been carried out in domestic installations.
(2 marks)

(1)

(@)

Refi o

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

Ref: o

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

Ref: o
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Question 8 continued
(c) State TWO factors that should be taken into account when selecting a new cable to

provide the electricity supply to a security alarm panel.
(2 marks)

(1)

(@)

(d) State TWO actions that will ensure connections are safe and reliable when terminating
conductors in a security alarm panel.
(2 marks)

(1)
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Question 9

A registered security alarm installer has completed the installation of a security alarm system
which included the installation of a 1.5 mm? twin and earth TPS cable between the
switchboard and the security alarm control panel. With reference to the Electricity
Regulations answer the following:

(a)

What is the name of the document the security alarm installer is required to complete.

(1 mark)
Refi o
When must this document be completed?
(1 mark)
Refi o
(i)  To whom must a copy of this document be given?
(1 mark)
Refi i
(i) ~ When must the document be given to that person?
(1 mark)
Refi o
()  How long must the security alarm installer retain a copy of this document?
(1 mark)
Refi o
(i)  What action must be taken if the security alarm installer does not wish to retain

the copy of the document?
(1 mark)

Ref: o
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Question 9 continued

(e) Name ONE other person who can issue this type of document.
(1 mark)

Ref: o

(f) (i) The testing of this work must be carried out in accordance with which section of
which Standard?

(1 mark)
Refi o
(i) When must this testing be carried out?
(1 mark)
Refi o
(ili)  On which document should the test results be recorded?
(1 mark)
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Question 10
Refer to AS/NZS 3000 and answer the following:
(a) State the reason why it is necessary to carry out an insulation resistance test using

test instruments on a circuit prior to livening.
(2 marks)

Refi o
(b) State the THREE situations an acceptable insulation test result is designed to prevent.
(3 marks)
(1)
(2)
(3)
Refi o
(c) (i) State the specified test voltage for an insulation resistance test of a low voltage
circuit.
(1 mark)
Refi i
(i)  State the performance criteria for an insulation resistance tester.
(1 mark)

Ref: o
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Question 10 continued

(d)y State the TWO reasons for testing the continuity of a protective earthing conductor.
(2 marks)

(1)

Ref: o

(e) State ONE situation a test for correct circuit connections is designed to prevent.
(1 mark)

Ref: o
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