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Instructions

1.

Answer question 1 (Compulsory) and ANY other two questions
Candidates are advised not to write on question paper
See attached Table 1 and 2

Candidates must hand in their answer booklets to the invigilator while in the
examination room.



QUESTION ONE

a) List the general steps taken to design, install and wire an installation
b) Distinguish the following terms with the aid of a diagram

I.  Block diagram
II.  Wiring diagram
III.  Schematic diagram
IV.  Pictorial Diagram
c) Define the term safety

d) List any FIVE fundamental electrical rules used to avoid accidents

e) Identity the FOUR parts of the socket plug
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QUESTION TWO

A) a) Explain how electricity is carried over long distance

B)

b) STATE any THREE benefits of low voltage wiring

c) What is the importance of Electrical codes and standards?

(6 Marks)
(4 Marks)

(1 Mark)
(5 Marks)

(4 Marks)

(1 Mark)
(3 Marks)
(1 Mark)

d) Explain the importance of cable labeling, hence identify the following parameter

depiction on Figure 1. (5 Marks)

Figure 1
L. Explain MI cable (1 Mark)
I State THREE suitability of MI applications (3 Marks)
iii. Distinguish wire as a cable (1 Mark)
iv. With the aid of a diagram describe ELCB (4 Marks)
V. STATE Electrical safety precaution while handling electrical appliances.

(1 Mark)



QUESTION THREE

A) A copper cable is laid from MDP to another panel board contain many circuits —
Assume the following situations (Voltage level -350 Length L-1.2m,Insulator type-
XLPE 3,Power factor-1,Panel Load-0.7 and Correction factor - 0.95 (Refer to Table

1)
a. Determine design current (3 Marks)
b. If factor affecting the installation at letter E are
fo=1,f1=0.91,£,=0.88.Calculate the CSA of the cable (3 Marks)
c. Determine the new current and comment on the answer (2 Marks)
d. What is cable sizing (1 Mark)
B) L. STATE the advantage of carrying out cable sizing (2 Marks)

II. The diagram in Figure 2 describe the single Multiple Luminaire connection to power

supply, obtain the wire size (Ref to Table 2) (3 Marks)
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Figure.2
C) 1. STATE switch gear classification (1 Mark)
i1. Identify any THREE advantages and TWO disadvantages of switch gears
(5 Marks)
QUESTION FOUR
A) 1. State the main features of protective devices (3 Marks)

ii. Determine the fusing current for room wire whose cross section area 12.56 cm?

and curve Constant K =2x10 (3 Marks)
iil. Show the following terms on a graphical sketch (6 Marks)
a. Fusing factor
b. Cutoff error
C. Pre arching time
d. Arching time
e. Total operating time
B) 1. List TWO factors that cable size depend on (2 Marks)
i1. Explain hazards in domestic circuits (2 Marks)

iii. A room, 10m x 5m x 4m, is to have an average illuminance of about 200 Ix on a
working plane 0.85 m above the floor. Assume the utilization factor to be 0.6 and allow for a

maintenance factor of 0.8. Calculate the number of 200-W lamps to be installed and indicate



on a diagram a suitable arrangement. Assume each lamp, when new, to emit 2700 Im and a

Spacing/height ratio of about 1.0 (4 Marks)
QUESTION FIVE
a) 1. STATE any THREE general rules of wiring (3 Marks)
ii. Determine the total power to be consumed when the installation has the following
accessories 3 Incandescent lamps, 2 ceiling fans, and 5 socket outlets (3 Marks)
1ii. Explant the markings 3x95+5S0mm2PVC/Cu (3 Marks)
iv. STATE any TWO reasons for power losses in cables (2 Marks)
b) i. State THREE characteristics of DC generators (3 Marks)
ii. Determine the main functions of CB (2 Marks)
iii. The Acronym ACB stand for (1 Mark)
iv) Explain the THREE components of a contactor (3 Marks)
TABLE ONE
Letter Insulating hMaterial and number of loaded conductors
B PVC 3 PVC 2 XI1PE 3 XILPE 2
Cc PVC3 XLPE 3 ®LPE 2
E PVC 3 *LPE 3 PV 2 XLPE 3
F PVC 3 PVC2 | PVC3
Copper
CSA mm'
1.5 155 175 18.5 185 22 23 24
25 21 24 25 P 30 31 is
4.0 2B 32 34 s 40 42 45
6.0 30 41 A3 48 21 54 13
10.0 50 57 a0 83 70 73 100
16.0 GE 76 20 83 24 100 127
25.0 39 i 141 112 119 127 158
35.0 110 119 126 138 147 158 192
500 134 144 153 168 174 192 2446
T0.0 171 184 196G 213 2% 2446 258
95.0 207 223 238 258 278 258 323
1200 239 259 ] 2949 312 144 441
185.0 205 iz 344 371 395 506
2400 341 364 352 424 450 559 598
3000 4403 430 441 500 538 693 659




TABLE TWO

24Y WIRE SI1ZE TABLE
TEW e RTW
Walts | matres | Walte | malres Walts  matres

mm’ AEG Y Rr¥D mm?® BWG BV D mm® WG MY Far ¥ D

1 hsen 15 15 1tn 1 Bifrom 15 5 | L5 . 1 i 15 L5 =

#8nm 13 15 148 #Brnmn 13 5 1004 2 B 13 i5 &l

4mm 1 15 =i dmm 11 . 17e 4mm 1 45 T

&R E i5 L] ] Enim ¥ = AL & ¥ &5 146

Trnm T 15 Vel Tmin T 5 Wit Tilrm ¥ &5 247

14mm 5 15 14z 14mm ] = i 14mm 5 s 30

amm 3 13 | 1525 amm 3 [ 5 | 1R amm 3 L3 | a0

\_)w
Wabls | mebres Watts medres Watks | melras

mim? EWG 24Y | e VD e AW Y| fer2¥0 i ANG ot far & D
1.5mm I3 168 1 I Zimm 15 220 ] 1.5mm 12 =0 4
25 14 144 14 25mm 1 120 b2 Ehvm 1 =0 1
4mm 1 164 .0 T 1 20 I 4dmm 1 n Th
&mm ¥ 1éd ] i 7 120 an hmm E i )
1 7 141 o I0mim ? 220 1] 1 v ] ] !
Tamm b 141 14 14mm ] 220 I Lemm § b1 £l
Zhmm 3 164 172 2imm ] 120 124 2bmim | 3 | =0 4




