Table 481 — Rating factors for ambient air temperatures other than 30 °C Table 4B3 ~ Rating factors for cahles huried direct in the ground

to be applied to the current-carrying capacities for cables in free air or in an underground conduit system to BS EN 50088-2-4
for soil thermal resistivities other than 2.5 K.m/W
Insulation to be applied to the current-carrying capacities for Reference Method D
. s a1
Ambient Mineral _ Thermal resistivity, K.o/W 0.3 0.8 I 15 2 25 3
temperature 70 °C 96 °C Thermoplastic . Barc and - Rating lzetor for cables in buried ducts P28 | 120 | nag | 1y | 105 | 1 | 096
C ﬂ)ermopiastic t;le‘rIﬂOSEﬂiﬂg covered or bare and not Qx])()ged ta toueh L . - . )
exposed to touch 105 °C . Rating factor for dircet buried cables - 188 | [62 1.5 .28 1.12 I 0.90
70°C i ] . NOTE 1: The ruting lactors given have been sveraped over the range of conductor sizes and iypes of installafion
75 103 L2 1.07 1.04 : ’ inciuded in the relevant whies in this appendix. The overall accuracy of rating factors is within % 3%.
30 00 100 | 00 00 . NOTE 2; 'l'hf_- mifsig J“aclfars are applicable to cables drawn into bwied ducts. For cables laid divect in the ground the
: rating faciors for thermal resistivities less dun 2.5 Kon/W will be higher. Where more precise values are
35 0.94 . 096 ] 0.93 0.96 _ required they muy be caderlaicd by methods given in BS 7769 (B3 [EC 60287).
a0 . 0.87 ‘ 0.01 0.85 007 "NOTE 3 The rating faciers are applicable to ducts busied at depihs of up 10 0.8 m.
45 0.79 0.87 0.78 . 0.8% . )
50 0.71 0.82 6.57 _ 0.84 Table 4C1 — Rating factors for one circuit or one multicore cable
: - or for a group of circuits, or a group of multicore cables,
55 061 0.76 0.57 . 0.80 . ‘ to be used with current-carrying capacities of Tables 4D1A to 4J4A
G0 0.50 0.71 .45 8.75 - - -
: K ‘ Number of circaits or multicore cables To be ased with
65 - 0.65 - 0.70 Arrangement ) current-carrying
70 o T 058 __ i 0.65 i 7 {cables fouching) 1 1 3 4 5 G 7 8 9 12 16 20 capacities,
‘ ‘ - ) Reference
7 - 0.50 _ 0.60 ‘ . "Bunched in air, on o '
80 ' - 0.41 - 0.54 surface, embedded or] 1.00 { 0.801 0,70 | 0.65 | 0.60 | 0.57 { 0.54 | 0.52 | 0.50 | 0.45 | 0.41 | .38 | Methods At F
py - : N ~ ) 0.47 enclosed ‘
%0 _ - _ 0.40 : 5“‘*—1"“0';‘{]““;0‘]’.“ will 1y oo Toss fo9 075|073 a2 {07207t | 070070 | 070 | 0.70 |  Method €
95 - — - ‘ . .32 ’ - : '
- . . Singhe fayer
a For higher ambient temperatures, consult manufacturer. ) mullicore of &
N perforated horizontal § 1.00 | 0.88 | 0.82 [ 0.77 | 075} 0.73 1073 1 0.72 1 .72 0,72 19072 | 0.72
Table 4B2 — Rating factors for ambient ground temperatures cther than 20 C or vertical cable tray r
to be applied fo the current-carrying capacities for cables buried ' system . ' Methods E and F
direct in the ground or in an underground conduit system to BS EN 50086-2-4 ' Single lnyer
Ground © Insulation "rl‘{”[]‘lif‘_“_“ o vable |y 0n 10571082 0.50 [ 080 | 079 | 079 | 0.78 | 0.78 | 0.78 [ 0.78 | 0.78
temperaturc 78 °C 90 o : a ‘L.‘I' .s}‘fh‘h,.m or .
°C thermoplastic thermosedting ' i s cle
i ; NOTE 1: These thetrs ave applicable to uniform groups of cables, equally loaded. T )
i 110 1.07 . NOTE 2: Where horizontal cleannees hetween adiacent cablés exceeds wice their overal! diameler, no rating faclor need be applied.
15 1.05 1.04 ‘ NOTE 3: e sme Fretors are applicd ;7 - . . '
- - . - graups of two o three single-tore cables:
20 | 1.00 L.00 - multicore cables. .
25 095 096 MOTE 4: I a1 system consists ol batl two- s 1hree-vors cabies, the total number of cables is taken as the number of circuits, and the
=0 .89 0.93 varresponding [aetor is applicd to the wbles for Lwo Joaded conductors for the Lvo-core cables, and to the Tables for three
loaded conduciors Tor the three-core cables,
35 0.84 (.89 - NOTE 5: 1¥ 1 group consists ol # singhe-core cables it may either be considered as /52 circuits of twvo loaded conductoss or 13 circuils
40 0.77 0.85 al three loaded cunduetors.
NOTE 6: The raing lactors given have been averaged over the range of conductor sizes and types af installation included in Tables
45 0.71 0,80 4D 1A 10 133A the overall accuracy of abulated values is within 53%.
50 0.63 .76 NOTE 7: Fur some installations and fur other methods not provided for in the above table, it may be appropriate o use factors
53 0.55 0.7 ealeulated lorspecific cases. sce for example Tables 4C4 and 4C 5', ) i .
NOTE B: When cables having ditTering conductor operaing temperaturc are grouped together. the curreni rating is wo be based upon
60 (.45 0.65 ' the Towest aperating temperture of @ny cabte in the group.
65 - 0.60 NOTE 9: It due 10 knowa aperaiing mndi}inn:‘._ a cable is oxpected o carry not more than 30 % of its grouped rating, i may be
- . jnored Tor the purpose of abiaining the rating tactor 1or the rest af the group.
70 - 0.53 For example. 2 eroup of ¥ leaded eables would normally require a group rling factor of Ca applied to the 1abulated 1.
75 : - 0.46 ‘ Flowever. if M eables in the group carry loads which are not greater than 0.3 Caliamperes the other cables can be sized by
<0 B 0.3% wsing the group rating (aetor corresponding 10 (N-M} cables.
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WRITE ALL YOUR WORK IN THE AN SWER BOOK PROVIDED.
EVERY ANSWER SHOULD INCLUDE ALL WORKINGS, NECESSARY

DIAGRAMS AND FORMULALE.

START EACH ANSWER ON A FRESH PAGE.

Choose any FIVE questions.

1a)

b)

2a)

b)

3a)

b)

c)
d)

Before starting work on a new installation, the electrician must obtain information from the local
supply utility, Enemalta Corporation.

Mention five (5) main requirements that the clectrician need to obtain from the utility. (10 marks)

Considering the local Electricity Supply Regulations (ESR), diaw a detailed diagram of a single phase
supply showing the genéral layout of the equipment at the supply input of the electrical installation.

(10 marks)
Briefly explain the difference between the following types of devices
iy  Circuit Breaker (3 marks)
ii) Switch (3 marks)
(3 marks)

i) Isolator / Disconnector

Companng a High Rupturing Capacity (HRC) cartridge type fuse fo BS88 W1th a semi-enclosed fuse
to BS3036, give two (2) advantages and one (1) disadvantage for each. (6 marks)

An electric water heater rated 6kW is to be protected by 2 HRC (BS88) fuse. -

Caleulate
i) The load current. (3 marks)
‘i) The fuse rating. (2 marks)

What precautions should be taken before carrying out an insulation resistance test of a llghtmg

installation incorporating dimmer switches? (5 marks)
With the aid of simple diagrams, explain how an insulation test is carried out on:
i) a cooker circuit. | (4 marks)
ii) a 13kW cooker connected to the above circuit. (4 marks)
State the minimum acceptable test values for (b 1) and (b 11). (4 marks)

If the final circuit is protected by a residual current device, what other test would be appropriate?
(3 marks)

4a}

5a)

b)

Draw a neat and weli-labelled diagram of:

1) Normally Closed Relay. (6 marks)
ii) Normally Open Relay. (6 marks)
Give a short description of the type of relays you drew in (a) above. {4 marks)

State an example where a Normally Closed Relay is used in domestic installations.
(2 marks)

State an example where a Normally Operi Relay is used in domestic installations. (2 marks)

Draw and explain a three heat switch. State one application where the three heat switch is comimonly

used (8marks)

Draw and explain a thermostat showmg clearly the main componcnts State one application where

the thermostat is used.
(6marks)

Draw and expldin a simmerstat showing clearly the main components. State one application where
the simmerstat is used. (6 marks)

Explain the term “voltage drop” and specify the percentage voltage drop allowable by the LE.E
regulations. (4 marks)

A small installation load consists of a 3kW 230V, 50Hz, single-phase air conditioner which requires
to be fed from a double pole fuse switch outlet and a 0.5kW discharge lighting circuit. The total
distance from the distribution board to the air conditioner and lighting circuit switch device is 40
meters. Two separate multi-core non-armoured cables are to be routed in the service shaft of the
building and clipped direct on the wall, The ambient temperature is 40°C. While all assumptions are

to be clearly shown, calculate:

(a) The minimum size of the cable required for the Air-conditioner. (5 marks)
(b) The minimum size of the cable required for the lighting circuit. (5 marks)
(c) The voltage drop as a percentage of the nominal supply voliage of both cables.
_ (4 marks)
(d) The practical rating of the fuse/MCB (Qty 2 in consumer unit) protecting each circuit.
(2 marks)

(Refer to the IEE Regulations tables provided)
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