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SECTION A

Answer any THREE guestiony from this section.

L. (@) (i) State the “Inverse Square Law™ of illumination;
(i)  Draw alabelled diagram of a tungsten-filament lamp. (6 marks) ],
[151] (i) With aid of u wiring diagram, explain the operation of a Maintained Emergency
Lighting System. !
(ii)  State any two areas where the lighting system in b (i) is used, {7 marks) |
(c}  Anoffice 18 m by 43 m requires an ilfumination at desk level of 330 lux. The mounting
height of the lamps above the desk level is 2 m. Two altematives ure sugpested:
(i} 80 W fluorescent lamps giving 4 BDO lumens when new;
(i) 150 W tungsten filament lamp giving 1 950 lumens when new;
Given a utilization factor of (1.6 and maintenance factor of (185, determine the
st uppropeiate and cost effective alternative. {7 marks)
|
2. (@) Explamn & flame-proof equipment in relation to special installations. (3 marks) |
(b}  Stae:
{}] Any three [EE regulation requirements for metallic conduit wiring system in a
flame proof area; I
T3] the recommended cable for use in the area inL {i). i S{marks)
ic) (1) Define the following terms as used in special installation
i1y COTTOSI0n
(11} damp situation;
(I}  cargvan.
(i)  With aid of  labelled diagram, explain the cathodic impressed current method
of cormosion protection. {12 marks)
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3 (a) {i) With the aid of a Iabelled diagram, explain the operation of a hysteresis motor,

(i) State any two unigue features and applications of the motor in a ().
(12 marks})

) With the aid of a circuit diagram, describe the construction and operation of a
capacitor- start capacitor - run single phase induction motor, (8 marks)

4. fa) Qutline the precautions to be observed before installing an electric motor.
(6 marks)

(b} (1} List any two differences between a programmable logic controller and a
computer;

(i)  Explain the function of the following in & programmable logic controller:

(T PIOCCAS0T;
()  programming device (unit). {6 marks)

{c) (i) State any three factors that alfect the cost of electric motors;

{ity  Outline the procedure of aligning a belt drive of an electric mator.

(8 marks)
2 (a) (1) Explain the purpose of a “Bill of Quantities™ in estimating and tendening;
(1i) Distinguish between an “estimate™ and & “tender™, {7 marks)
(b} (1) Define & *Tender Document”;
(1} Stats any four parts of the document in b {i]. T marks)

¢l  Explain the need for the following when used in the pricing of preliminary items:
{1} provision of a guaranies bond;
(i) provision of tempomary sccommodation;

(iti)  safety. health and welfare of people. (6 marks)
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6. {a)
(b)
{c)
¥ ()
()
(<)
8. {a)
(b}
(c)
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SECTIONB
Answer any TWO guestions from this section
A continuous ringing bell is to be operated from six positions through a six-way
indicator board. The supply is 1o be taken from a 240 V a.c. supply via a class A
bell transformer. Deaw a circuit diagram, of the whole installation showing the
necessary control equipment. (8 marks}

(i) State one |[EE Regulation requirement regarding wiring systems;

{iiy  Distingoish between vertical rising mains and overhead bushar system of
wiring. (6 marks)

{i) Diraw a labelled diagram of a catenary supporied wiring system,

(it}  Define & “*House Service Overhead System™. (6 marks)
Define the following as used in electrnical installations:

{1} consumers lerminal:

(it} swilch gesar. (4 marks)

Explain the circumstance under which each of the following deteciors may give a false
alarm:

(1) heat detectors;

{in) smoke detectors, {Il marks)

(i) An industrial consumer has annual electnoity consumption of 10° k'Wh and a
maximon demand of 1 000 VA, If the maximum demand charge is Ksh 30 per
kWA and Ksh 004 per k'Wh, determing his overall charge on electricity per umt.

i) Drrww a typical distribution of electric power 1o a commencial or industrial
building to supply three phase loads A, B, C and final circuits through s three
phase distribution board, {12 marks)

State four elements of an instrumentation system, {4 marks)

Drraw a typical block diagram showing the relanonship berween analogue and digital
signals in on mstrumentation system. {7 marks)

With the aid of a labelled block diagram, deseribe the construction and operation of a
cathode ray tube {oscillographic) recorder, (9 marks)
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