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SECTIONA
Answer any THREE questions from this section.
State three:
(1) advantages of the gnid system;

(11} authorities involved in power production.

(6 mark)
With aid of a labelled diagram, explain how a hydroelectric power station operates.
(8 marks)
Draw labelled circuits diagrams of power distributions systems.
(1) D.C three wire:
(1) A.C two phase three wire. (6 marks) .
)
(1) Complete the following cable abbreviations and state an application for each. P
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(1) Dcscrlbc. the “vertical rising mains” trunking wiring system.

() Outline the procedure of laying an underground cable.
(2 marks)

Explain the *horizontal cabling’ system structure. (3 marks)
(1) Define “lire alarm system’. R
(1) Explain the purpose of a fire alanm system. (6 marks) ol
(1) With aid of a circmit dhagram, explaimn the operation of a closed mtruder alarm
system;
() State three advantages of the system in (b)(1). (10 marks)
Diraw a labelled diagram of a trembler bell. (4 marks)
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Name two clectrical measurning mstruments and state the quantity they measure.
(2 marks)

Draw a labelled diagram ol a 6-way consumer unit and indicate the ratings and cable
sizes of cach of the following final circuits.

(1) lighting circuit;
(1) g circuit;
(i11)  water heater;

(iv)  cooker circuit.
(8 marks)

With aud of a circuit diagram describe the procedure for carrying out polarity test on a
dead circuit, (6 marks)

Distinguish between a simmerstat and a thermostat. (4 marks)

Define the following terms as used i electrical circuit protection:

(1) fusing factor;

(1 u[\_‘ ng current. (2 marks)
d tes,.m@ke

(i1) Draw a labelled diagram of a high breaking capacity fuse. (9 marks)

With aid of a labelled diagram, show how an earth loop impedance test is carried out.
(9 marks)
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SECTION B: MATERIALS
Answer any TWO questions from tlus section.
\

Define the following solar energy terminologies:

(1) radiation;
(n) solar constant. (4 marks)

Explain the following solar energy harvesting devices and state one application of each:

(1) simple reflector;
(1) parabolic dishes. (6 marks)
Explain the reason for tracking and tilting of solar devices, (3 marks)

With the aid of a labelled diagram, describe the constructional and working principle

of flat plate collector in solar water heating, (7 marks) 3l
e
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Define the following in relation to solar mstallation: / o R
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(1) State two factors that determine the output of a solar cell.

(i1)  Distinguish between monocrystalline and polycrystalline solar cells.
(8 marks)

Explain the:
(1) low voltage disconnect in a charge controller;

(1) difference between a voltage converter and an voltage mverter.
(10 marks)
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s (a) State  two.

(1) tests conmied out 1 a solar mstatlaton;

(i) precauvtions when handling fead-acid batteries. (4 marks)
“(b)  Desciibe two methods of measuring the state of charge of a battery. (4 marks)

(c) Table | represents a troubleshooting guide for solar installation,

Complete the table to indicate the possible causes and remedies for each problem,

(6 marks)
Table |

Problem Cause(s) Remedyis)

(1) | Solar module has low or no power output

(1) | Battery gets casily discharged

(1i1) [ No current is flowing to battery from the
charge controller

(d)  Table 2 shows a 12V d.c. solar domestic system (or lamps and apphances

. The ratings
and number of hours per day are as shown. Determine the:

daily encrgy requirement for cach lamp/apphance and fill the table: .

Edunﬂtes' ke

(1) system danly ampere hours, assuming no losses,
(6 marks)

Table 2
Lamp/appliance | Number | Rating | Number of hours | Daily energy requirement
(watts) | of use/day (Hrs) (watt hours)
Indoor Lights 4 O 3
Outdoor lights | 8 1
14" colour TV I 70 3
Radio | 10 3
Phone charger | 5 |
o -.m‘." of ,”:'5{\ YR,
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