TEWC 151A - TRADESPERSONS ELECTRICAL WORK

Notes:1.

2.

CERTIFICATE
MARKING SCHEDULE

(1 mark) means that the preceding statement/answer earns 1 mark.

This schedule sets out the expected answers to the examination questions.
The marker can exercise their discretion and decide on the overall accuracy of
any answer that is presented in the candidate’s own words.

Symbols and terms - alternatives
Power W or P
Voltage VorEorU
Phase Active

Key to abbreviated terms:

EA Electricity Act 1992

ER Electricity Regulations 1997

AS/NZS  Australia and New Zealand Joint Standard
NZS New Zealand Standard

AS Australian Standard

ECP New Zealand Electrical Code of Practice
GK General Knowledge

Question 1

(@) (i)
(ii)

Watts or power

(1 mark)
Any ONE of:

Active.
Line.
Live.
Alive.
Hot.

(1 mark)

(b) Any TWO of:

An RCD
An HRC fuse
An MCB
(2 marks)

(c) Any ONE of:

To protect the fixed wiring against excess current flow
Safely interrupt and disconnect a faulty circuit

(2 marks)
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(d)

(e)

(f)

(9)

(h)

(1)

(1)

In respect of electricity supplied by either a single-phase MEN system or a
multiple-phase MEN system, a nominal voltage of 230 volts a.c. between
phase and neutral

ER 2
(2 marks)
Any TWO of:
° High electrical resistance or dielectric strength.
° Good flexibility.
° Non absorbent.
° Withstand mechanical stress.
° Withstand corrosive environments
° Withstand the ambient temperature.
° Withstand heat from the circuit conductors.
° Abrasion resistance.
(2 marks)
° Safe Working Practices that are appropriate to the type of work being
undertaken.
° Testing to ensure safety before, during and after the completion of
work.
ER 26
(2 marks)
woo= Vv
R
(Y2 mark)
= 230x230
32
(Y2 mark)
= 1653W
(1 mark)

415V is the maximum nominal circuit voltage of the circuit.
AC 46 is the category of duty (i.e. 46,000A prospective short-circuit
current).

(2 marks)
There is no voltage between either of the secondary terminals and earth.

(2 marks)
1 ohm.

(2 marks)
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Question 2

(a)

(b)

()

I
: I
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Correct polarity
(12 marks)
The fuse is in the phase and protects all the heater components.
(Y2 mark)
The selector switch and resistors are connected so two different load
settings can be achieved.

(2 marks)
Fully correct diagram
(2 marks)
= V2
R
(Y2 mark)
= 230x230
27
(Y2 mark)
= 1959.26W
(1 mark)
= Vv
R
(Y2 mark)
= 230
54
(2 mark)
= 4.26A
(1 mark)
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Question 3

(a)

(b)

(i) (A) Three.

(1 mark)
Brown Red Phase
Blue/light blue Black Neutral
Green/Yellow Green Earth
(3 marks)
(i) (A) Two.
(1 mark)
(B)
Brown Red Phase
Blue/light blue Black Neutral
(2 marks)
Any THREE of:
o Length of cord
. Cross-sectional area
. Number of cores
o Type of insulation or sheath
° Correct conductor colours
(3 marks)
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Question 4

(a) The neutral and phase currents are balanced.

(b)

()

(d)

(e)

(1 mark)
° There is an imbalance between the phase and neutral currents.

(1 mark)
° A magnetic field is induced into the iron core

(1 mark)
° The induced magnetic field induces a current in the sensing coil

(1 mark)
° The tripping coil is energised and the RCD contacts open

(1 mark)

RCD

° To ensure the tripping mechanism has not become stuck or "frozen"

or
° To ensure it works correctly (rapidly)
or

PRCD

° To ensure the tripping mechanism has not become stuck or "frozen"

or
° To ensure PRCD does not reset to the “on” position after supply is re-
established.

(1 mark)
(i) 300ms or 0.3 seconds

(1 mark)
(ii) 40ms or 0.04 seconds

(1 mark)

PRCDs are voltage dependent to ensure that, when supply is lost:

° Portable or hand-held appliances do not automatically restart when
supply is restored.
(1 mark)
° The PRCD has to be manually reset to establish the supply.
(1 mark)
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Question 5

(a)

(b)

(c)

(d)

It is the maximum current that a flexible cord is designed to carry safely
without overheating.

The cord will overheat and cause a fire risk.

The insulation deteriorates and breaks down

Any FOUR of:

Number of cores required

Mechanical strength

Operating environment

Flexibility needed

Application temperature at point of entry to appliance
Colour coding

Voltage rating

Current rating

Length

Cross-sectional area

Minimise the risk of shock.
Minimise the risk of short-circuit.
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(1 mark)

(1 mark)

(4 marks)

(2 marks)



Question 6

(a)

(b)

(c)

Protective earthing conductor test
(Y2 mark)
- Any ONE of:

* Any meter that can accurately read values of less than 1Q.
* An ohmmeter that is of Class 5 accuracy or better

(Y2 mark)
- 1Q

(2 mark)
- Maximum

(Y2 mark)

AS/NZS 3760: 2001: 2.3.3.1
AS/NZS 3760: 2003: 2.3.3.1

Insulation resistance test

(Y2 mark)
- Insulation resistance tester

(Y2 mark)
- 500 V d.c.

(1 mark)
- 1 MQ

(Y2 mark)
- Minimum

(Y2 mark)

AS/NZS 3760: 2001: 2.3.3.2
AS/NZS 3760: 2003: 2.3.3.2, Table 2

Not less thanl MQ

(Y2 mark)
AS/NZS 3760: 2001: 2.3.3.3 or Appendix C3
Or
AS/NZS 3760: 2003: 2.3.3.3

(Y2 mark)

To ensure that the control switch switches the active conductor.

The active pin on the plug is connected to the active terminal in the

appliance

The neutral pin on the plug is connected to the neutral terminal in the

appliance

The earth pin on the plug is connected to the frame of the appliance.
(4 marks)
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Question 7
(a) The description must include:
° Use of an ohmmeter

or
A meter that can accurately read values of 1 ohm or less.

(1 mark)

° Testing between the earth pin of the plug and the frame of the
appliance.

(1 mark)
° A test result of 1 ohm maximum.

(1 mark)

(b) The description has to include:

° Use an insulation tester.

(1 mark)
° A test voltage of 500V d.c.

(1 mark)
° Bridging the phase and neutral

(1 mark)
° Testing between the phase & neutral and the frame of the appliance.

(1 mark)
° A test result of 1 MQ minimum.

(1 mark)

(c) The output voltage of the multimeter is insufficient to stress the insulation

(1 mark)
And detect any weaknesses

(1 mark)

TEWC 151A ANSWERS - 9 MAY 2009 8



Question 8

(@) e The motor will operate normally
(1 mark)
° The neutral would be switched
(1 mark)
° The motor circuitry would be live when the isolating switch is in the
“off” position.

(1 mark)
(b) The RCCB will trip as the PEC would carry the return current.
(1 mark)
(c) (1) The motor will not operate
(1 mark)
(2) - The MCB would not operate
(1 mark)
- The frame of the motor will be live with the isolator in the “off”
position
(1 mark)
- The motor framework will be alive at 230V to earth
(1 mark)

(3) The MCB would trip only if there was a fortuitous connection between

the frame of the motor and earth.
(3 marks)

Note the answer is either (1) and (2) or (1) and (3)
(d) Any TWO of:
° Earth continuity test
° Polarity test
° Insulation resistance test between the phase conductor and the motor

frame.
(2 marks)
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Question 9

(@) (i) o That the test instrument functions correctly.
° That the circuit to be worked on has been correctly isolated and is
safe to work on.
(2 marks)
(i) o Check that test instrument works correctly on a known live
source.
(1 mark)
° Test for isolation (between all conductors) on the circuit being
isolated.
(1 mark)
° Check again that test instrument works correctly on a known live
source.
(1 mark)

(b) (i) To ensure an isolated circuit remains isolated until the person who
attached the tag changes the status of the circuit.

(1 mark)
(i) o Their name
° The company (or department) they work for.
° The date
° The time
(2 marks)

(iii) In any situation where you need to ensure that the isolated equipment
(or circuit) that you are working on remains isolated
(2 marks)
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