260115

202005

2603/105

SOLAR AND ELECTRICAT,
INSTALLATION TECHNOLOGY
JunelJuly 2020

Time: 3 hours

THE KENYA NATIONAL EXAMINATIONS COUNCIL

DIPLOMA IN ELECTRICAL AND ELECTRONICS ENGINEERING
(POWER OPTION)
(TELECOMMUNICATION OPTION)
(INSTRUMENTATION OPTION)

MODULE 1
SOLAR AND ELECTRICAT INSTALLATION TECIHNOLOGY

3 hours

INSTRUCTIONS TO CANDIDATES

Your showld have the following for this examination,
Answer bonkiet
Non-progrommabie electranic calomlator
Drrawing instriments
This paper consists of W sections: A and B.
Answer any THREE questions from seciion A and any TWO que stions from section B.
All guestiony carry equal morks.
Muximuam marks for each part of @ question are as indicated.,
Candidates shonld answer the quesiions in English.

This paper consists of 7 printed pages.

Candidates should check the question 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
Anvwer any THREE questions from this section.

47 (g)  Outline four safety measures observed when working with electnical equipment.
a8 {4 marks)

b

(b} State four classes of firc citing an cxample of cach. {4 marks)

5 I

-'Er@-r (e} Draw a circuit diagram of each of the following distribution systems:

(il DT two wire syslem; =
(i1} A.C two wire system. (< {4 marks}

id)  Figure 1. shows a layout diagram of an clectrical power plant.
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G
iy (i) ldentify the tvpe of power plant;
= {1y ldentify the parts labelled A, B, Cand D,
(i) State the functions of parts A and B, (& marks)
. i
i il (i Name three parts of a lead acid cell. 20§ T4 i o =
() State three indications of a fully charged lead acid mi““ T o (gmarks)
ey 0 f_f_lt'l- Eﬁj =

A= ) I ) Explain the conztant voltage charging method of a lead - acid cell.

(i) A bantery of & ¢ells 1s to be charged form a 20V dic supply, The terminal
voltage of each cell in 2 V. Determine the value of resistance 1o give charging
current of 5 A &

. i} {6 marks)
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e
{c) Explam two functions of & fire alarm. (4 marks)
(dy (1)  Explain the operation of a closed alarm system.
(1)  Figure 2 shows a layout of a bell circmit.
A A
y © ©)
::'_'? - Fay. 2
%
#2 Diraw the wiring diagram such that the bell is operated from push button A and B
independently. (<} marks)
3. fa) state three [EE regulation requirements regasding the consumers intake point.

(3 marks}

(b Fipure 3 shows the electnical layout OF & corridor of a section a house. Draw the wiring

£ dingram for the lamps to be operited from thiee independent positions. {4 marks)
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(i) Nlustrate the operation position of a three heat switch.
(ii} ~ Mame four pans of an instantaneous water heater. (8 marks)

(i} Deseribe the insulation resistance test.
(ii) State the instrument used and the expected reading in (d)(i). (5 marks)

State two

(i) causes of fire in electrical installations.
(i}  merits of cartridge fuses. {4 marks)

(i) Explain how carthing is achieved in electrical installations.
(i) List two parts of an electrical installation that can be exempted from earthing.

(& marks)
Draw z labelled diagram of a HB.C fuse. {5 marks)

Figure 4 shows an earth leakage circuit breaker.
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Identify the:

{i) type of circuit breaker;

{ir}  parts labelled X, Y. Z and W.

Describe each of the following in relation to structured cabling system:

(i} entrapce Facilities;
(i) horizontal cabling.

Outline the procedurs of terminating a flexible cord to a three pin plug.

Figure 5 shows constructional features of an armored cable:

Jute bedding

PV Imsulation
Fig. 5
(1) |dentify the cable.

(i) MName the parts labelled A, BJC and D,
{iii)  Starc ome application of the cable.

Diraw a labelled diagram ifa Busbar Tronking nsing mains wiring 3y stem.

SECTION B: SOLAR INSTALLATION TECHNOLOGY
Answer any TWO questions from this secrion.

(i) Explain the photo clectric effect.

(i)  State four factors that affect the output of a PV solar module.
4

lusteate the carthing of a2 PV solar module.

Describe each of the following PV solar module constructions:

i monocrystalline;
{iif}  polvcrystalline.

Conductors

{5 marks)

(4 marks)

4 marks)

i marks)

(6 marks)

(6 marks)

(4 marks)

(< marks)
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(d)  Draw u block diagram of a solar electric system with both A .C and D.C loads.

Sered iy 2020

& (frmarks)
vl (1) Explain the following with references to solar systen; e
=
{iy  angle of incidence:; . -x
(i)  diffuse radiation. & 'l'fi. (4 marks)
by ) State bwo types of solar cnergy conversions. o i
L= in List two areas u:rf applications of each conversion in (b} e {H-marks)
a {ch {r) Explain how solar concentrators harvest solar energy. e
P - (i1} Mame three types of solar énergy concentrators. _f;- {6 marks)
I"‘w-"l'a'-l:'.'n" i
W (dl  Figure & shows a thermo - siphon water heating system,
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Fig. 6
{1} ldennfy the parts labelled A B, C.
(i)  Explain how part B operates. (4 marks)
8. (ay  Cuthne the procedure of planming and designing a solar-electric system of a house.
(4 marks)
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(b)

(e}
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Explain each of the following as used in PV solar imstallation design:

() total daily energy demand;
(i} days of autonomy. (4 marks)

Descnibe the procedure of topping the electrolyte for a solar battery during
mamtenance. (B marks)

Tdentify three possible causes for cach of the following faults in a solar electsic
installation:

{i} battery does not charge when connected to a PV solar module:;
(i) lamps do not come ON even on a sunny day. {6 marks)
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