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INSTRUCTIONS TO CANDIDATES

You showuld have the following for this examination.
Ariswer booklet;
Mathemarical tables/Non-progremmable seientific calculator.
This paper consists of THREE sections: A, B and €,
Answer TWO questions from section A, ONE question from section B and TWO guestions from
section C in the answer boakler provided,
All questions carry egua! marfs.
Maxemum marks for cach part of a question are as indicated.
Candidates should answer the questions in English.

This paper consists of 5 printed pages.

Candidates should check the goestion paper to ascertain that all the
pages are printed as indicated and that no questions are missing.
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SECTION A: ELECTRICAL INSTALLATION II
Answer TWO questions fromt this secrion,
State Four merits of steel conduit wiring system. {4 marks)

Explain each of the following factors considered when selecting a winng system for a
particular application:

i) fexibility;
(ii)  appearance;

{iil)  operating conditions. {6 marks)

State two |EE reulations requirements reganding runking winng systems,
(< marks}

i Mlustrate the underfloor duct wiring system with an inspection box.
(il  State two advantages of plastic conduits over metalfic conduits. (6 marks}

List four control equipment at the conswmers intake supply point for & three phase
supply. {4 marks)

Draw 2 labelled diagram showing termigation of three phase supply encrgy mcter.
(<4 marks)

Crtline four gualities of a good efectricity tariff. {4 mearks)

A consurmer has a maximum demand of F200 kYA at .32 power factor lagging. The
annual load factor 18 65% . The tariff is Ksh 126 per KVA of maximum demand plus

Ksh 2 per limit. Determing the annual electricity bill. (& marks)
Differentiate between division 0 and division T in relagion to speeral mstallations.

{4 marks}
List five types of construction materials that cause corrosion. {5 marks)
Explain ‘intrinsically safe circuit’ in rélation to special installation. (2 myarks)

(i} State three types of sounders used i alann systems.
(i}  Withaid of a diagram, explam the operation of a closed burglar alarm system.
{9 marks)
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SECTION B: ESTIMATING AND TENDERING

Answer (IVE question from this Seciion,

State twio:
(i) miain reasons for providing emergancy supplies in electrical installations:
(i1} types of emergency lighting schemes in (a)(1). (4 marks)

Draw a labelled schematic diagram of high pressure mercury vapour lamp. {7 marks)
Explain *mamtenance factor” as used in 1Humination. {2 marks)

Figure | shows two lamps A and B of luminous intensities 250 cd and 400 cd
respectively, Determine the il lumination at point Z. {7 marks)
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Expiain each of the following as used in electrical degign projects:

{1 taking off materials from drawing;
(0} ake off sheats. (< marks)

Differentiate between prime costs and provisional sums in relation (o projects.,
{4 marks)
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{i} List four causes of labour tumover.,

(u} A factory employs 40 causal workers for 30 days. The details of the expenditure
are as given:

Matenal cost = Ksh 30,000

Rate of wages of each worker = Ksh 10 per hour

Dumtion of wark = 8 hours fday

No. of holidays = 6 days

Determine the labour cost. (9 marks)

State three types of tenders. (3 marks)

SECTION C: INDUSTRIAL MACHINES AND CONTROL
Answer TWO guestions from this section.
{1} State two types of motor enclosures.
{iiy  With aid of a circuit diagram, expiain the operation of a d.¢ compound wound

motor, {7 marks)

The e.m . m the rotor of an 8<pole induction motor has 2 frequency of 1.8 Hz and that in
the stator is 50 Hz.  Determing the:

i slip;
{11} mctor speed., (9 marks)

Draw a labelled circuit diagram of 2 manual star-delta starter for a three phase induction
mator, {4 marks)

{1} Explain “motor speed controlier ™.
{1t} List two control devices in (i), {4 marks})

i} With aid of a cirouit disgram, explain rheostatic speed controf of & d.c shunt
motor.

{1i} State three drawbacks of the speed control method in (b3} (% marks)
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Cutline Four mechanical checks camed out on mounied and wired elecrrical machines,
(4 marks)

Draw a tabelled diagram of a single phase halfwave thrynisotr speed control of a d ¢
motor. {4 marks)

X Explain ‘industrial control pansl’ as used in factory installations.
{1t}  Outline four features of a good industrial control panel design. {6 marks)

With aid of a diagram, describe the elements of &n instrumentation system. {7 marks)
MName four main parts of a programmable logic comroller. {4 marks)

Using 3 x 5 dot matrix, show how numeraiz 3 and 4 will be displayed. (3 marks)
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