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Question 1

Each part in this question is worth 2 marks. Write the identifying number, 1 or 2
or 3 or 4, for each part in the box provided.

(a) Which of the following wiring changes would reverse the direction of
rotation of a single-phase, split-phase induction motor?

1.

2.

Reverse the connections of the run winding

Reverse the connections of the start windings and
the run windings

Reverse the phase and neutral supply conductor connections
at the motor terminal block.

Turn the rotor around.

(b) What power is dissipated by an electrical appliance with a resistance of
27.78 ohms when drawing a current of 6 amps?

1.

2.

3.

4.

2.0 kW

15 kW

1.0 kW

0.3 kW

(c) The Electricity Regulations requires that a registered electrical service
technician completes refresher courses at regular intervals. At what
intervals must those refresher courses be completed?

1.

2.

5 years
18 months
24 months

1 year
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Question 1 continued

(d) A switch controls two heating elements both of the same resistance. The

(e)

(f)

settings that can be selected on the switch are “high”, "medium” and “low”.
When the "medium” position is selected on the switch, it will connect:

1. Two elements in series with the supply

2. One element in series with a suitable resistance

3. One element only across the supply

4. Two elements in parallel across the supply

Which of the following documents specifies the tests to be carried out on an
electrical appliance which is for hire or lease?

1. AS/NZS 3000

2. AS/NZS 3760

3. AS 1939

4. Nz 3019

When preparing flexible cord conductors for termination in a portable
electric heating oven, the insulation should be removed:

1.  Only far enough so the insulation touches the terminal post.

2. Only far enough to prevent heat deterioration of the insulation

3. At least 10mm from the terminal post

4. And replaced by vulcanised rubber tape

(turn over)
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Question 1 continued

(g) To determine the voltage drop in a flexible cord, the information required
is:

1. Voltage and cross-sectional area
2. Current and voltage
3. Resistance and cross-sectional area
4. Current and resistance
(h) The method of safely ensuring the isolation of a plug-in electrical appliance
is:
1. Attaching an out-of-service tag to the electrical appliance
2.  Turning off the main switch at the switchboard
3. Turning off the main switch in the appliance.
4. Removing the plug from the plug socket

(i) To comply with the Electricity Regulations, the maximum voltage to earth
which can be used to supply a handheld electrical appliance is?

1. 230 Volts
2 32 Volts

3. 400 Volts
4. 250 Volts

(turn over)
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Question 1 continued

()

Which of the following voltage ranges defines low voltage in accordance
with the Electricity Regulations?

1.

Exceeding 120V a.c. or 32V ripple-free d.c. but not
exceeding 1,000V a.c. or 1,500V d.c.

Exceeding 50V a.c. or 120V ripple-free d.c. but not
exceeding 1,000V a.c. or 1,500V d.c.

Exceeding 50V a.c. or 120V ripple-free d.c. but not
exceeding 2,000V a.c. or 3,500V d.c.

Exceeding 110V a.c. or 110V ripple-free d.c. but not
exceeding 1,000V a.c. or 1,500V d.c.
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Question 2

(a) You are carrying out an insulation resistance test on a Class I electrical
appliance that has semi-conductor devices used in its internal circuitry. Itis
impractical to disconnect the semi-conductors.

State TWO methods of carrying out the insulation resistance test that will
not cause damage to the semi conductor devices.
(2 marks)

(1)

(2)

(b) You have repaired the electric motor and flexible supply cord of a 230V,
Class I, plug-in dishwasher. You need to carry out an insulation resistance
test.

(i) What instrument should be used to make the insulation resistance
test?

(1 mark)

(i) What is the test voltage used for the insulation resistance test.

(1 mark)
(iii) State the permitted minimum insulation value for this test.
(1 mark)
(iv) Briefly describe how you would carry out this test.
(2 marks)

(turn over)
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Question 2 continued

(c) Briefly explain why a multimeter set on the low ohms scale should not be
used to carry out an insulation resistance test on a portable electrical
appliance.

(2 marks)

(d) State ONE test, other than an insulation resistance test, that can be used
to test the integrity of the insulation of a Class I, plug-in electrical
appliance.

(1 mark)

(turn over)
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Question 3

(a) An electrical appliance is being supplied from a 25 metre three core flexible
extension cord. The extension cord has been wound on a cable drum to
provide a convenient means of storage.

Describe how the extension cord might fail if the cord is used, whilst not
unwound from the cable drum

(1 mark)

(b) An electrical appliance is being supplied from a 25 metre three core flexible
extension cord. The extension cord has been wound on a cable drum to
provide a convenient means of storage.

State the TWO precautions, either of which could be taken to prevent the
extension cord failing when in use.

(2 marks)

(1)

(2)

(c) State the electrical factors that determine the voltage drop in a flexible
cord.

(2 marks)

(turn over)
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Question 3 continued

(d) (i) Explain why the voltage at the load end of a flexible cord extension set
supplying current to an electrical appliance is less than that at the

supply end of the cord?
(1 mark)

(ii) State TWO ways in which the effect in (d)(i) above can be reduced.
(2 marks)

(1)

(2)

(e) All flexible cords are given a current rating. What does current rating

mean?

(2 marks)

(turn over)
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Question 4

(a) You are required to carry out a protective earthing conductor test on a
230V, Class I plug-in electrical appliance.

(i) State the instrument that should be used for this test.

(1 mark)
(ii) Briefly explain how the test should be carried out.
(2 marks)
(iii) (1) What is the acceptable resistance for this test?
(1 mark)
(2) Is this resistance a minimum or maximum value?
(1 mark)

(turn over)
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Question 4 continued

(b) You have completed repairing a plug-in, Class I electrical appliance and the
protective earthing conductor test result was 15Q. State the sequence of
actions you would take to ensure the appliance complies with AS/NZS 3760.

(4 marks)

(c) State ONE technical quality that an insulating material must possess to be
suitable for use as insulation in a flexible cord.
(1 mark)

(turn over)

ESTA 1042 QUESTIONS - 15 NOVEMBER 2008 11



Question 5

(a) After repairs have been carried out to a Class I plug-in heater, a visual
inspection should be carried out in addition to the prescribed electrical
tests. Refer to AS/NZS 3760 and answer the following:

Note: The visual inspections must relate specifically to the Class
I heater.

(i) State THREE visual inspections relating specifically to the plug and
flexible cord (but not the appliance)
(3 marks)

(1)

(2)

(3)

(ii) State TWO visual inspections relating specifically to the appliance (but
not the plug and flexible cord)
(2 marks)

(1)

(2)

(turn over)
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Question 5 continued

(b) A microgap switch, rated at 10 amp 230V a.c. only, is used as the control
switch on the Class I heater. State ONE reason why this switch would not
be suitable for use on a d.c. circuit of similar current and voltage.

(1 mark)

(c) Explain why the earth pin of a standard New Zealand 3 pin 10 amp plug
used to supply the Class I heater is longer than the phase or neutral pins.
(2 marks)

(d) State TWO reasons why a bayonet cap adaptor must not be used to supply
a Class I plug-in heater.
(2 marks)

(1)

(2)

(turn over)
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Question 6

(a) A socket outlet in an electrical installation operates at a nominal voltage of

230V. The Electricity Regulations permit the voltage-drop at the socket
outlet to be not more than 5%.

(i) Calculate the maximum permitted voltage drop
(1% marks)

(ii) Calculated the minimum permitted voltage.
(1% marks)

(b) An ohmmeter is used to measure the resistance of a 230V plug-in heater.

When connected to the heater's flexible cord plug-top the ohmmeter gives
a reading of 24Q.

(i) Calculate the power (watts) the heater will consume when operating at
230V.

(2 marks)

(turn over)
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Question 6 continued

(ii) Refer to your answer in (a) above and calculate the power the heater
will consume when operating at the minimum permitted voltage.
(2 marks)

(iii) Calculate the percentage difference in the power consumed between
the heater operating at 230V and operating at the minimum permitted
voltage.

(3 marks)

(turn over)
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Question 7
(a) You have tested a Class I, 230V, 2000W fan heater and find that:

° The resistance between the earth pin of the plug and the frame of the
heater is 79Q.

° The insulation resistance test shows that there is a phase to frame
fault with the appliance switch off.

If the heater was plugged into a live socket outlet without being repaired:

(i) Calculate the current that would flow in the protective earthing
conductor. Assume that the there is no resistance in the fault.
(2 marks)

(i) The live socket outlet is protected by a 10A HRC fuse with a 1.5
Utilisation category (fusing factor). Explain with the aid of calculations
the effect on the operation of the fuse.

(2 marks)

(turn over)
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Question 7 continued

(b) A 230V, Class I, plug-in electrical appliance is controlled by a single pole
switch. Following repairs to the appliance a phase - neutral transposition
occurred.

(i) State the effect of a phase - neutral transposition on the safe
operation of the electrical appliance.

(1 mark)

(ii) Describe the THREE areas in the appliance where a phase - neutral
transposition can occur.

(3 marks)
(1)

(2)

(3)

(c) Briefly explain how a low protective earthing conductor resistance value
contributes to the electrical safety of the appliance when a fault occurs
between the phase and exposed metal.

(2 marks)

(turn over)
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Question 8
Rewirable fuses, HRC fuses and MCBs may be found on switchboards.
(a) It is important to replace a blown fuse with one of the correct current

rating. What would be the overall effect on a subcircuit if you used a
replacement fuse that had:

(i) An under-rated current rating for the subcircuit it protects?
(1 mark)

(i) An over-rated current rating for the subcircuit it protects?
(1 mark)

(b) State THREE advantages that HRC fuses have when compared to

rewireable fuses.
(3 marks)

(1)

(2)

(3)

(turn over)
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Question 8 continued

(c) Briefly state THREE safety 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.

(3 marks)

(1)

(2)

(3)

(d) (i) Under which circuit condition is the thermal overload mechanism of an
MCB specifically designed to operate (trip)?
(1 mark)

(i) Under which circuit conditions is a HRC fuse specifically designed to
operate?
(1 mark)

(turn over)
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Question 9

(a) You are connecting test instruments to measure voltage and current values
of a live 230V electrical appliance. Briefly describe THREE important
electrical precautions relating to the test instruments that will promote your

safety.
Note: 1. All the necessary safety equipment (overalls, rubber mats
etc.) is available.
2. Set procedures are available.
3. All conductive items (e.g., rings) have been removed.
(3 marks)

(1)
(2)
(3)

(b) An isolating transformer is constructed with two socket outlet terminals to
permit the use of two or more electrical appliances. The socket outlet earth
terminals are required to be bonded together, but they must not be
earthed. State TWO reasons why the bonding is necessary to prevent
electric shock to the users of the appliances.

(2 marks)

(1)

(2)

(turn over)
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Question 9 continued

(c) You need to insert a new HRC fuse link into a fuse carrier to replace a blown
fuse on a switchboard. You cannot turn the main switch off on the
switchboard. Briefly describe TWO actions you would take to ensure your
own safety.

(4 marks)

(1)

(2)

(d) An HRC fuse protecting a circuit supplying two socket outlets has blown on
a switchboard. You have disconnected all of the electrical appliances from
the two socket outlets. When you inserted a new HRC fuse link into the
fuse carrier, it blew again. Where could the fault be?

(1 mark)
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