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INSTRUCTIONS TO CANDIDATES

1. Pleaseread the instructions given in the question paper CAREFULLY.
2. This question paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answers should be written in blue or black ink except for sketching, graphic and
illustration.

5. This question paper consists of TWO (2) sections. Section A and B. Answer all
guestions in Section A. For Section B, answer two (2) questions only.

6. Answer all questions in English.
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SECTION A (Total: 60 marks)

INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

€Y

(b)

(©

(d)

Explain the function of following components used in hydroelectric power station.
(5 marks)
(i) Dam (i) Penstock
(i) Intake (iv) Turbine
(v) Generator

State the type of generating power station in a Figure 1. Name the blank parts from i
to v in the system below. (7 marks)

|| ( Containment building
Steam generators  }s-..._
¥

.

\
iC
|

Figure 1

List three (3) advantages of thermal power plants compared to other power plants.

(3 marks)
List four (4) types of generating system that can be categorized as the electrical
renewable energy system. (5 marks)
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Question 2

€)) State three (3) basic requirements that electrical energy provider need to comply in

order to supply the electrical energy in a usable form.

(6 marks)

(b) Define the level of voltage (V1 to V5) from Generation level to Domestic consumers

level as in Figure 2.

(5 marks)
| Power Station Step down Step down Step down Step down > Red
Generator Stepup fransformer transformer fransformer transformer 3 Phases
transformer p Vel 4 i
| Voltage 1 =7 Voltage 2= 7 Voltage 3=? Voltage 4 =9 Voltage 5= p- Blue
Yy Y Y vy
ToByg To edum ToSmall ToDomestic
industies industries industries consumers
Figure 2
(c) State two (2) main types of insulator.
(4 marks)

(d) Describe three (3) advantages of distributing an electrical power by parallel/ring
system compared to other system.
(3 marks)
(e Explain the most influencing factor in load forecasting power energy study.
(2 marks)
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Question 3

(a) Draw the schematic wiring diagram for supply 2 units of incandescent lamps by using
one way switch.
(6 marks)

(b) A single storey house has a single phase, 240 V, 50 Hz supply with the following load :

14 x 40 W fluorescent lamps

3 x40 W ceiling fans

2 x 1.5 hp air conditioners

2 x 1 kW instantaneous water heaters

1 x 4 KW electric cooker + 5Amp switch socket outlet

YV V V V V V

10 nos radial circuit feeding 13Amp switch socket outlet
The single core copper with P.V.C insulation cable will be run in an initial temperature
of 30°C, it enclosed in the conduit to the floor joints for most of the 15 m cable run from

the Main Switch Board (MSB) or consumer unit. Determine :

(i) the maximum demand of the house (lp) and the suitable rating of MCB ().
(10 marks)

(i) the minimum size of cable with the required current carrying capacity (I, and Iy).

(4 marks)

( Refer to technical data attached for reference)
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SECTION B (Total: 40 marks)

INSTRUCTION: Answer TWO (2) questions only.

Please use the answer booklet provided.

Question 4
€)) A hydroelectric power station is supplied from a reservoir having an area of 100km?
and a height of 100 m. If the overall efficiency of the plant is 70%, calculate the rate
at which the water level will fall when the station is generating 20 MW.

(10 marks)

(b) The rating of nuclear power plant is 6 MW. Overall thermal efficiency is 29%. The fuel
is U?*®, Calculate the amount of natural uranium required to generate the power if the
average energy released per fission for the fuel is 190 MeV.

(10 marks)
Hints :
1evV=16x10"J
1W =1J/s=6.24x 10" MeV/s
Avogadro’s number = 6.02 x 10%
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Question 5

€)) A residential consumer has a connection of total connected load as follows;
v' 15 lamps of 40 watts each
v' 5 ceiling fans of 60 watts each
v" 5 switch socket outlet (SSO) of 100 watts each

Load demand is given as in Table 1:

Table 1
Time No of Load
Lamps Fans SSO
6 pm—7pm 5 3 3
7 pm—38pm 13 3 4
8 pm—10 pm 10 4 2
10 pm - 12 am 5 1 2
12am—6am 2 No load 1
6 am—7 am 5 No load 1
7am-—12 pm No load 1 2
12 pm —3 pm No load 4 1
3pm-6pm No load 2 1
0] Calculate the energy consumed per day.
(6 marks)
(ii) Calculate the demand factor of overall load.
(8 marks)
(i) Calculate the daily load factor of this consumer.
(3 marks)
(iv) Calculate the monthly consumption bill (for 30 days) if the supply

electricity company charge RM 0.24 per unit for first 100 unit of kWh
and RM 0.32 for the rest per kwh.
(3 marks)

(b) State the types of tripping unit inside the circuit breaker. Name three (3) types of

circuit breaker used in High Voltage applications.

(5 marks)
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Question 6
@) List five (5) types of earthing system which have been discussed in IEE Regulation
16" Edition. Draw and explain in detail only one of the earthing system.
(8 Marks)
(b) Describe the meaning of “solidly earthed” in the earthing system.
(3 Marks)
(c) Define three (3) methods which are mainly used in the installation of the earthing
system.
(3 Marks)
(d) State three (3) types of Protective conductor in the earthing system.
(8 Marks)
(e) Explain briefly the purpose of the “earthed equipotential bonding” in earthing system.
(3 Marks)
END OF QUESTION PAPER
FED 10402 ELECTRICAL DISTRIBUTION
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APPENDIX A

————
TABLE 4C1
Correction factors for ambient temperature where protection is against short-circuit

MNOTE: This table applies where the associated overcurrent protective device is interded to provide short-circuit

protection only. Except where the device is a semi-enclosed fuse to BS 3036 the table also applies where the device
-

is intended to provide overload protection.

Ambient temperature (°C)

Type of Operating | 55 | 30 | 35 | 40 | a5 [ 50 | 55 | 60 | 65| 70| 75 | 80 | 85 | 90 | o5
insulation temperature

Rubber 60 °C | 1.04| 1.0 |0.91|0.82[|0.71 [0.58|0.41] - . - . - - - -
(flexible cables only)

General purpose pvc 70°C|1.03]| 1.0 |0.94|0.87|0.79|0.71 |0.61]|0.50| 0.35| - - - - -
Paper go°C {102 1.0 1095|0890.8410.77|0.7110.63]10.5510.45|0.32 - - -
Rubber B5 °C | 1.02] 1.0 {0.95[0.90|0.85|0.80|0.74| 0.67 | 0.60|0.52]0.43 | 0.30| - - -
Heal resisting pve* 90 °C | 1.03| 1.0 [0.97|0.94[0.91 |0.87 |0.84| 0.80]| 0.76| 0.71| 0.61]| 0.50|0.35 - -
Thermosetting 90 °C | 1.02] 1.0 {096]|0.91 |0.87|0.82(0.76|0.71|0.65|0.58]0.50|0.41]|0.29 - -
Mineral 70 °C sheath {1.03]| 1.0 {0.93|0.85|0.77 | 0.67 |0.57 |0.45]|0.31 - - - -

105 °C sheath | 1.02| 1.0 [0.96|0.92|0.88 | 0.84 |0.B0|0.75|0.70 | 0.65 [ 0.60 | 0.54 | 0.47 |0.40 |0.32

NOTES:
1. Correction factors for flexible cords and for 85 °C and 180 °C rubber-insulated flexible cables are given in
the relevant table of current-carrying capacity.
2. This table also applies when determining the current-carrying capacity of a cable.
3. * These factors are applicable only to ratings in columns 2 to 5 of Table 4D1A.

- TABLE 4B1
Correction factors for groups of more than one circuit of single-core cables, or more than one multicore cable
(td be applied to the corresponding current-carrying capacity for a single circuit in Tables 4D1 to 4D4, 4E1 to
4E4, 4F1 and 4F2, 4J1, 4K1 to 4K4, 4L1 to 4L4)**

o Correction factor (Cg)

Reference r::cthod of installation Number of circuits or multicore cables
{see Table 4A) 2 3 4 5 [ 7 8 9 10 12 14 16 18 | 20
Enclosed (Method 3 or 4) or bunched and
clipped direct to a non-metallic surface 0.80|0.70[0.65 |0.60 [0.57|0.54|0.520.50 |0.48 |0.45 | 0.43 |0.41 |0.39|0.38
{Method 1)
Single layer clipped to a Touching 0.85(0.79]0.751073(0.72(0.72|0.71 |0.70| - - - - - -
non-metallic surface
(Method 1) Spaced* 0.94 [ 0.90|0.90 | 0.90 | 0.90 | 0.90 | 0.90 | 0.90 | 0.90 | 0.90 | 0.90 | 0.90 [0.90 | 0.90
Single layer multicore ona  |Touching 0.86 |0.81 |0.77|0.75|0.74|073|0.73|0.72]0.71 |0.70 - - - -
perforated metal cable tray,
vertical or horizontal Spaced*# 0.91|0.89|0.88|0.87|0.87| - . - - - - - - -
(Method 11)
Single layer single-core Horizontal 0.90 |0.85 - - - - - - - - - = - -
on a perforated metal
cable tray, touching Vertical Q.85 - - - - - - - - - - - - -
(Method 11)
Single layer multicore touching 0.86 |0.82(0.80|0.79(0.78]0.78|0.7810.77| - - - - - -
on ladder supports (Method 13)
- P i by acl b 1j surfaces of at least one cable diameter (De). Where the hori 1 clearances b ij.

cables is 2 De no ion factor need be applied.
** When cables having differing cond [ ing temp are grouped together, the current rating shall be based upon the lowest

operating temperature of any cable in the grroup.
- Correction factor not tabulated.
# MNot applicable to mi 1 insulated cables see Table 4B2.

Table 52A : Cable surrounded by thermal insulation (Ci)
Length in insulation mm Derating factor
50 0.89
100 0.81
200 0.68
400 0.55
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APPENDIX B
Table 4B2 : Corrections factors for Mineral insulated cables installed on Performed Tray
Tray Arrangement of Cables Number Number of multicore cables of circuits
Orientation g of Trays | 1 2 3 4 6 9
Horizontal Multiconductor cables 1 1.0 | 090 | 0.80 | 080 | 075 | 0.75
touching
Horizontal |~ Multiconductor cables 1 10| 120 | 10 | 095 | 090 | -
spaced
Vertical Multiconductor cables 1 |10] 090 | 080 | 075 | 075 | 070
touching
Vertical Multiconductoe cables 1 | 10|09 | 09 | 0% | 08 | -
spaced
Horizontal |  Multiconductor cables 1 |10] 10 | 095
trefoil separated
Vertical Multlcopductorcables 1 10 | 0.90 0.90
trefoil separated

Maximum demand = Diversity allowance x Sum of total connected load

Table 6.2 - Allowance for diversity

Note the following abbreviations :
X is the full load current of the largest appliance or circuit
Y is the full load current of the second largest appliance or circuit
Z is the full load current of the remaining appliances or circuits

Type of final .
S Type of premises
circuit yp P
Households S”.‘a” shops, stores, Hotels, guest houses
offices
Lighting 66% total demand 90% total demand 75% total demand

Heating and power

Cookers

Motors (but not lifts)

Instantaneous water
heaters

Thermostatic water
heaters

Floor warming
installations

Thermal storage heating

Standard circuits

Sockets and stationary
equip.

100% up to 10 A + 50%
balance

10 A + 30% balance + 5 A for
socket

100%X + 100%Y + 25%Z

100%

100%

100%

100%X + 40%(Y+2)

100%X + 40%(Y+Z)
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100%X + 75%(Y+Z)

100%X + 80%Y +
60%Z

100%X + 80%Y +
60%Z

100%X + 100%Y +
25%Z

100%

100%

100%

100%X + 50%(Y+Z)

100%X + 75%(Y+Z)

100%X + 80%Y +
60%Z

100%X + 80%Y +
60%Z

100%X + 50%(Y+Z)

100%X + 100%Y +
25%Z

100%

100%

100%
100%X + 50%(Y+2)

100%X + 75%Y +
40%Z
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CURRENT-CARRYING CAPACITY (amperes):

CONFIDENTIAL

DIXC

-

or'vm]mu. t shgal_ﬁ

TABLEAD1A -~ °
Single-core pvc-insulated cables, non-armoured, with
(COPPER CONDUCTORS)

BS 6004
BS 6231
BS 6346

Ambient temperature: 30 °C
Conductor operating temperature: 70 °C

Conductor
cross-
sectional
arca

{(enclosed in conduit in

Reference Method 11
(on a perforated cable
tray horizontal or
vertical)

2 cables., Jord
single- cables,
phase three-
ac. orde. | phase ac.
flatand | flatand

Reference Method 3
{enclosed in conduit
on a wall or in

trunking etc.}
2 cables, Jord
single- cables,
phase three-
ac. ordc.| phase ac

Reference Method |
(clipped direct)

Reference Method 4 Reference Method 12 (free
Horizontal| Vertical | Tre
flat spaced | flat spaced
2 cables,
single-
phase
ac ordc.
or 3 cables
three-
phase ac.

11

thermally insulating

wall etc.)

2 cables, Jord
single- cables,
phase three-

ac. or d.c. | phase a.c.

3 cables
trefoil,
three
phase a.c.

2 cables,
single-
phase
ac. orde.
or 3 cables
three-
phase a.c.

10

Jord
cables,
three-
phase a.c
flat and

2 cables,
single-
phase

a.c. or de.
fat and
B

or trefoil
9

ar trefoil

6 7

(mm’)
1
L3

(A) (A)

{A) (A)
14

18

NOTES:

1. Where the conductor is to be
Emlecled by a semi-enclosed fuse to

S 3036, see item 6.2 of the preface

to this appendix.
The current-carrying capaciti h
columns 2 to 5 are also applicable tp
flexible cables to BS 6004 table 1(¢)
and o 90 °C heat resisting pve cables
to BS 6231 tables 8 and 9 where the
cables arc used in fixed installations.

25
33
43
59
79

104
129
167
214
261

303
349
400
472
545

634
723
826
943

VOLTAGE DROP (per ampere per metre):

TABLE 4D1B
Conductor operating temperature: 70 °C

2 cables, single-phase a.c 3 or 4 cables, three-phase a.c.

Con
ductor

Cross

2
cables
de

sec
tienal
area

1

Reference
Method 12
(flat spaced®)

Reference
Methods 1 & 11
(flat and

Reference
Methods 1, 11 & 12
(in trefoil)

Reference
Methods 3 & 4
(enclosed in
conduit etc. in

Reference
Method 12
(spaced®)

Reference
Methods 1 & 11
(clipped direct

or on trays,

touching)

Reference
Methods 3 & 4
(enclosed in
conduit etc. in
or on a wall)

3

touching)
or on a wall)

4 5 6 7 8 9

(mm?) | (mV/
Alm)

44

29

18
1
7.3
4.4
28

1.75
1.25
093
063
0.46

0.36
0.29
0.23
0. 180
0.145

0.105
0.086
0.068
0.053
0042 |

(mV/A/m) (mV/A/m) (mY/A/m) (mViAfm) (mV/A/m) (mV/A/m) (mV/A/m)

38
25

44 44

29
15

2.5
6.4
38

0.175
0.170
0.165
0.160
0.155

0.29
0.27
0.26
0.25
0.24

0.20

0.195
0.190
0.185
0.180

110
0.93
0.63
0.47

0.55
| 0.41

0.150
0.150
0.145
0.145
0.140

032
0.26
0.21
0.160
0.130

0.23
0.23
023
023
0.23

0.37
0.30
0.24
0.185
0.150

0.175
0.175
0.170
0.165
0.165

0.30
0.30
029
0.29

0.3a
0.29
0.25
0.22

029
0.24
0.185
0.150

0.29
0.29
0.28
0.28
0.28

0.140
0.135
0.135
0.130
0.130

0.105
0.086
0.072
0.060
0.052

0.22
0.22
0.22

0.120
0.098
0.081
0.068
0.059

0.160
0.155
0.155
0.150
0.150

0.20

0.185
0.175
0.165
0.160

0.115
0.093
0.076
0.061
0.050

0.26
0.25
0.25
0.24

024
0.24
0.24
0.24

NOT!
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Spacings larger than those specified in Method 12 (sec table 4A) will result in larger voltage drop.




