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Question 1

(a) A circuit-breaker on a switchboard supplies a motor circuit. The circuit
breaker has the rating 6 kA, 16A. Briefly explain the meaning of both of

these terms.
(2 marks)

(b) Electrical equipment designed for use in damp situations has an IP rating.
An IP rating consists of the initials IP followed by two numbers. Refer to
AS/NZS 3000 or AS1939 - supplement 1 - 1990 or AS 60529 and answer

the following:

(i) Whatis an IP rating?
(1 mark)

(i) What does the second number after the letters indicate?
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Question 1 continued

(c) Explain how the direction of rotation can be reversed for a three phase
squirrel cage induction motor that is controlled by a star/delta starter?

(2 marks)

(d) Registered electrical service technicians must hold a licence to work for
payment and reward.

(i) Name the type of licence that is required.
(1 mark)

(i) On what date does this licence expire?
(1 mark)

(e) (i) Describe how the direction of rotation can be reversed in a Universal
(series) motor.
(1 mark)

(i) Describe how the direction of rotation can be reversed in a single
phase split-phase start motor.
(1 mark)
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Question 1 continued

(f) No person shall assist to carry out prescribed electrical work unless that
person has satisfactorily completed safety tuition in four specific subjects
within the previous 24 months. Testing and cardio-pulmonary resuscitation
are two of those subjects. Refer to the Electricity Regulations and state the

TWO other subjects.
(2 marks)

(1)

(2)

(g) State TWO criteria that should be observed when selecting a flexible cord

for a Class I single phase electrical appliance?
(2 marks)

(1)

(2)

(h) Refer to the Electricity Regulations and calculate the lowest acceptable
voltage between the phase and neutral at the supply terminals of any
standard low voltage fixed wired appliance if the voltage at the switchboard

is 230 volts.
(2 marks)
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Question 1 continued

(i) A handheld electrical appliance used by a person who is partially immersed
in a conductive substance must be used in conjunction with an appropriate
safeguard. Refer to the Electricity Regulations and state TWO such

safeguards.
(2 marks)
(1)
Ref: i,
(2)
Ref: e

(j) Refer to the Electricity Regulations and list TWO situations where fittings or
electrical appliances are deemed not to be electrically safe.
(2 marks)

(1)

(2)
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Question 2

(a) A three-phase motor controlled by a DOL starter drives a wood planer. The
thermal overload in a motor starter has tripped due to a sustained
overcurrent. State TWO conditions that could cause a sustained
overcurrent.

(2 marks)

(1)

(2)

(b) State TWO likely causes for each of the following reported faults.

Note: 1. The voltage level is normal.
2. The protection is correctly rated and is not faulty.

(i) A three-phase induction motor overheats while running, but the

current in all three phases is the same as the nameplate rating.
(2 marks)

(1)

(2)

(i) A three-phase induction motor, controlled by a direct-on-line (DOL)
starter, has been operating normally and has been switched off.
When restarted using the start button, the contactor closes, but as
soon as the start button is released again the contactor drops out of
the circuit.

(2 marks)

(1)

(2)
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Question 2 continued
(iii) When started, a three-phase induction motor hums noisily but fails to
rotate.
(2 marks)

(1)

(2)

(c) List ONE reason for using reduced voltage starters with squirrel-cage
induction motors when a DOL starter may accelerate the load up to speed
more quickly.

(2 marks)
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Question 3

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

(2 marks)
(1)
(2)
(i) Explain how the prove test prove procedure is carried out.
(3 marks)

(b) What is the essential safety difference between switching an electrical
appliance off and isolating an electrical appliance?
(1 mark)
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Question 3 continued
(c) Describe FOUR ways of safely isolating and ensuring the continued
isolation of an electrical appliance.
(4 marks)

(1)

(2)

(3)

(4)
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Question 4

(a) Fuses, MCBs and RCDS are found on switchboards.

(i) What is the main purpose of an HRC fuse or an MCB found on a
switchboard?
(2 marks)

(i) What is the main purpose of an RCD found on a switchboard?
(2 marks)

(b) Circuit breakers are available in a number of different operational types.
Describe the internal operation of a combined thermal/magnetic type MCB
when:

(i) A sustained overload fault occurs
(2 marks)

(ii) A short-circuit fault occurs
(2 marks)
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Question 4 continued

(c) What is meant by the term current rating of a fuse?
(1 mark)

(d) What would be the overall effect on a three-phase sub-circuit when one
fuse operates and the circuit is protected by a phase failure relay?
(1 mark)
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Question 5

An electrical service technician has removed a three-phase 400V induction motor
from an industrial machine for cleaning and checking. The motor is controlled by
a star/delta starter and is connected to the starter via a flexible cord and plug.
The cord and plug are still attached to the motor.

You are required to reconnect the motor, but test results for the motor are not
available.

Describe the checks you will carry out using test instruments to ensure the
motor is safe to connect to the supply. Your answer must:

Clearly state which test is to be carried out first and why.
State the test instruments used.
Detail voltage applied during each test — where applicable.
Detail acceptable test result for each test.
State whether each test result is a maximum or minimum value.
(10 marks)
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Question 6

(a) When selecting a flexible cord for fitting to a single phase electrical
appliance it is necessary to consider factors that will influence the use of
the cord.

List SIX factors that may need to be considered in selecting the cord.
(6 marks)

(1)

(2)

(3)

(4)

(3)

(6)

(b) The flexible cord has been replaced on a single phase 230V Class I, plug-in
electrical appliance. Refer to AS/NZS 3760 and state the colour coding
which applies to the cord conductors.

(3 marks)
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Question 6 continued

()

State TWO ways of identifying double insulated electrical appliances.
(1 mark)

(1)
(2)
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Question 7

(a) Refer to the Electricity Regulations and state the Standard to which a plug-
in Class I electrical appliance must be tested following completion of
repairs? State the reference in your answer.

(1 mark)

(b) (i) List the THREE inspections and tests that must be carried out in
accordance with the Standard stated in (a).
(1%2 marks)

(1)
(2)
(3)

(ii) Of the TWO tests required to be carried out with instruments, state
the test instrument required and the minimum or maximum test result
that is acceptable.

(3 marks)
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Question 7 continued

(c) A polarity test should be carried out on a Class I electrical appliance after a
replacement flexible cord has been fitted. The appliance is controlled by a

single-pole switch. What FOUR important points will this polarity test
confirm?

(42 marks)
(1)

(2)

(3)

(4)
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Question 8

(a) The diagram below shows the low voltage control circuit of a three-phase
DOL motor starter. The starter is supplied directly from the MEN system

& &
7 T

Zle —l
[e]

(i) Name the numbered parts of the circuit.
(4 marks)

7

8

(i) State the TWO typical operating voltages for the circuit
(1 mark)

(1)
(2)
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Question 8 continued
(b) The motor is protected by a thermal overload and HRC fuses.

(i) Briefly explain how the thermal overload protects the motor.
(2 marks)

(ii) Briefly explain how the HRC fuses protect the motor.

(2 marks)

(c) Supply lines 1 and 3 have been reversed at the output terminals of a DOL
starter supplying a 3-phase induction motor when the wiring was re-
connected. What will happen when this induction motor is livened?

(1 mark)

(turn over)
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Question 9

A three-phase fixed-wired induction motor running a commercial printing press
is faulty. When the motor is turned on two HRC fuses blow. The motor is
controlled by wall mounted isolating switch and the circuit is protected by HRC
fuses mounted on a switchboard. The isolating switch has a broken operating
handle and cannot be used.

You have been requested to:

° Remove the three-phase motor, by disconnecting the cable at the motor
° Replace the isolating switch.

You have also established that the fuse is correctly rated for the circuit and is
not faulty.

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 motor and its isolating switch.
(6 marks)
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Question 9 continued

(b) Describe the test using a test instrument you would carry out to establish
the fault in the motor. Include in your answer:

° The type of instrument used.
° The test voltage applied (if applicable)
(3 marks)

(c) State the likely cause of the fault.
(1 mark)
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