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Yow should have a non-progranmable electronie calculatorimathematical sabhles for this examination.
This paprer comsisiy TWO seciions: A and B,

Answer any THO guesiions from Sectipn A, ONE question from section B and THWO guestiony

Svomm Section C in the answer booklet provided.

All guestions carry equal marks.

Maximum marks for each part of a question ave as Indicated.
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SECTION A: ELECTRICAL INSTALLATION 1
Answer TWO questions from this seciion.
Define ‘wiring systems’. {2 miarks)

Explaim cach of the following factors considered when selecting a particular Wirng
system of a hotse:

1} ciost;
(11} accessibiliny:
(i) durabiliey (6 marks)

With zid of labelled diagram, describe the overhead trunking wiring aystem for a
workshop, {6 marks)

Outline three |[EE n::gui-‘-llidgn requirements regarding condait wiring systerm.

I,-,Em;. ., {6 marks)

N
| '_3'--_._— = ghl
Outline tlgreeﬁi:nuﬁ [ Tarures of every consumer’s supply intake pornt as required
by the IEE regulations. (3 marks})

lustrate a three-phase four-wire industrial supply for single and three phase loads.

(5 marks)
Explain the following types of electric tanffs:
(1} off-peak taniff;
(i)  maximum demand taciff. {4 marks)

A factory has o maximum demand of 2400 KVA &t a power factor of 0.8 lagging.
The taniff is Ksh 200 per KVA of maximum demand.  Determine the annual saving
in electricity charge if the power factor is improved to (.9 lagging, (8 marks)

State three types of hazards that may be encountered in electrical installations,

(3 marks}
Describe flame-proof equipment. {3 marks)
Explam two IEE regulation requirements regarding temporary installations.

{4 marks)
i) Differentiite between manual snd antomatic call puints.
i1}  Draw alabelled diagram of 4 single stroke bell. i 10 marks)
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SECTIHON B: ESTIMATING AND TENDERING

~ "y
Answer ONE guestion from this section. _r'.]y ;
i g
4. i) Explain cach of the following as used in illumination: =
] - A ok Lk yogef L b ox enm -
{1} luminous flux; — @2 et & F
{11) umform poant source of Hght. 2 marks)
I ihi With the aid of a diagram. derive the expression for the consine law of illumination.
Ea {8 marks)
o e Gpra = Lomhat
= . ‘e Ahall measaring 36 m x 12m s to be illuminated by 150 watis lamps. e )
AP Alumination required 15 60 lux. The lamp efficiency 15 15.15 lumen/watt: :‘# 21
e, 1% " depreciation factor is 1.3 and utilization factor is (0.5: / Lo i i
(i) Dretermine the number of Tamps rr:qni_md; 4 L5l E P ar (LEio Ll
(iiy  Skeichthe layout of the lamps. J‘E = 5-;..;@{1{1 marks)
' o ;_._1 1 IJI l-. oty i
A {aj  Explam: || ' ; £k Tl s 5 :
. B |I L
] estimation in rélation o consimetion projects; e E
(i)  measurement as used in (a) (i) (4 marks)
b} A product 1s produced by an imdustey i batches. The direct matenal costis
Ksh 16000 and labour cost 15 Ksh 20000 Factory oncost 15 208 of the total
matcrial cost and labour cost, Oaerhead charges are 12% of the factory cost.
Determine the:
(i} prime cost;
(1) total cost of production. (10 marks)
() {1} Expliun the term *tender’.
{in)  List four types of ender documents m an electrical mstallation project,
(6 miarks)
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SECTION C: INDUSTRIAL MACHINES AND CONTROLS
Anzwer TWi guestions from this section.

6. fay  With aid of a circuit diagram. explain the operation of a d.c series motor.
(6 muarks)

ih) (1) State three merits of three phase mduction motor.
(11} A 4-pole three phase induction motor operated from a 60 Hz supply runs
ata speed of 1750 rpm. Determine its shp. {0 marks)

ey  Hlustrate the direct on line starter for a three phase mduction motor. (5 marks)

“‘—-—._____\_‘_\_--_\_‘-}
1. (a) Explain the function of each of the following motor control devices:

(L thermal relays: -
(i}  elecmomarnetic contactor. (4 marks)

B Q) Diraw 4 labelled circuit diagram of the ward Leonard speed control method.
i) State four disadvantages of the ward Teonard speed control method over
electronic speed control method. {10 marks)

(¢}  Explain how each of the following should satisfy the requirements of installation and
mounting of motors:

{i) foundation;
(i)  alignment;
(i} couplng. {6 marks)
e
' e B
8. {a)  Listthree: At ikﬁf_ﬂ.;}
: 5 q_;-nr"ﬁ‘“‘ it i1
{i) tests cammied out on industrial control panels; ~ Yao
iy components found in indusinal control panels; L {6 marks)
- T r="“""'+"""I R ) T

~ EfEld PR ]

{h)  Draw a labelled block diagram of 4 programmable logic mntn:ui]system.
(3 marks)
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Figure | shows a ladder diagram for moving pneumatic piston. Write the ladder logic
mstruction listing.
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