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1 Listthree things that need to be checked regarding the materials, given on a material
schedule, before they are obtained and installed. (3 marks)

2 Listthree methods of generating electricity using renewable energy. (3 marks)

3  Explain onereason why ACis used in preference to DC for most electrical distribution
inthe UK. (3 marks)

4 Listthree types of AC motor controller. (3 marks)
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5  Determine the neutral current within a three-phase circuit where the current for each
phaseisl; =80A, L, =60Aand L3 =40A. (4 marks)

6  A0.28 Hinductor has a resistance of 80 Q and is connected in series with a capacitor
of 38 uF. They are connected to an AC 230 V supply at 50 Hz.

Calculate the circuit current. (5 marks)

o} 3 See next page +
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7 Explain why electricimmersion heaters in hot water cylinders must have a thermal

cut-out within. (3 marks)
8 Listthree different devices that can provide overcurrent protection. (3 marks)
9  Explainwhy anIT earthing arrangement may be selected for an installation. (3 marks)
10  Explain why three-phase motor circuits do not usually include a neutral conductor. (3 marks)
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11 List, inthe correct order, the first three tests to be performed during the initial
verification of a new radial final circuit in accordance with BS 7671. (3 marks)

12 Explain, giving an example, how the sense of touch could be used during an inspection
of a metallic conduit system. (3 marks)

13 Explain whatis verified during the functional test of a passive infra-red movement
detector controlling a number of outdoor luminaires. (3 marks)
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14 State the missing values by completing Table 1.
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(3 marks)

Minimum values of insulation resistance

15  State three GS38 requirements for an approved voltage indicator used to safely

Circuit nominal voltage Testvoltage DC Minimum insulation resistance
(V) (V) (MQ)
SELV AND PELV 250
Up to and including 500 V 1.0
Above 500V 1000
Table 1

isolate a circuit prior to fault diagnosis.

(3 marks)

16  State two sources for safety services as given in BS 7671.

(2 marks)
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17  State the minimum degree of IP protection for each zone in a location containing
a bath. (3 marks)

18  Explain where, within an installation, surge protective devices may be required. (3 marks)

19  State four methods of supporting an SWA cable, installed above a suspended ceiling,
in order to comply with Regulation 521.10.202 (4 marks)
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Itis proposed to install an air source heat pump adjacent to a sports hall within school
grounds. The 16 kW 400 V three-phase supply will be taken from the main distribution
board in the main building. The quoted power factor is 0.9 and protection will be
provided by a circuit breaker to BS EN 60898. Figure 1 shows the relative positions
of the distribution board, the new buried cable and the air source heat pump.

42 m
Main Building
Intake
400V 3-Phase
Ze 0.30 Q
’ | Air Source
1.6m Heat Pump

1.0m New Cable

Ambient Ground Temperature 15 °C
Soil thermal resistivity 2.5 K.m/W

Figure 1 — Not to scale

Design a suitable cable type and csa for this circuit.

1.8 m

Sports Hall
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(15 marks)
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