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SECTION A: ELECTRICAL POWER GENERATION AND TRANSMISSION
Answer any THREE questions from thix section.
k. (a) (i) Explain the generation of electrical power in reference to diesel power station.
{1n)  State one function of each of the fallowin g parts of the power station in afi).
() air intake system:
(I} lubricating system.

{5 marks)

(b)  Draw a labelled schematic diagram of a nuclear power plant, {7 marks)

ey Amuclear power plant of efficiency 40% supplics power to 2 locornative which
develops an average power crf 1600 kW during an cight hour operation from one station
to another. The plant uses [T™ which on fission releases 200 MeV. Determine the

number of uranium atoms consumied during the operation. i maﬂ;sl...‘
2, Ca) 1) Explain the signiticance of high load factor in an electric power seneration
station.

(i} Disiinguish between peak and base loads of a power station.
3 marks)

{0y {i) Define ‘power factor” as used'in electrical power sy stems.
{i)  Explain the effect of tow power factor on ach of the following: :r P
s
{n ransmizsion lines: ;
(11} transformers,
(I} switch gear
i (< marks)
Y

(&) (D) Fxplain twe methods used to meet increased kilowatt demand on a power
staion.

(i) Aconsumer takes a peak load of T KW at 4 power factor of cos, . Hels
charged w1 2 rate of Sh © per kVA of maximum demand. e then improves his
power facior to cos g by mstatling a bank of capacitors which cost him Sh ¥
per EVAR per annum. Show that the consumer’s most ccopomical power

S T
factor i1s given by: cosidh. = -.|.-'{I —(%) } (11 marks)
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3. {ay (i) State twe properties of overhiead line msulators,

(i) Hlustrate how overhead line conductors sre altached 1o each of the following
types of inselators:

(1) pin - type:
(I} suspension type,

(1eih  List two performance tests cammied out on insulators before being used on
averhead lines. {fy marks)

(5] A three phase overhead transmission line his conductors of diameter 1.2 €im, arranged
at the comers of an equilateral tiangle of 3 m side. Determine the capacitance of each
line conductor. (3 marks)

(e) Show that for & single overhead conductor of radius 1 MELres carrying & carrent of |
amperes, the Aux linkages from the centre up to the condictor surface is given

by W= s (11 marks)
T Br
4 (ml Explain two effects of short circuits 1N & power sysiem. (< marks)

by @ Distinguish between fusing current and, £ using factor as used i switch goars,

(i} Listamy two types of ciseuit - breakers, {4 marks)

ica () Hiastrate each of the followiny reaetBes in 4 power systen:

i tie-bar reactonrs:
()  feeder reactors.

i Pigure | shows a generaling station ha ving iwo alternators A and B operating ar
acommon base of 100 MVA, Determiine the amount of shorg cireuit MYA duc

tor a4 fault at point F {12 marks)
T P 853 %%
o
f 14l
BIJh'-bH.T m }jl“."-"
W Feeder | 'L Feeder 2
Fig. 1
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State two factors that determine the total cost of POWer transmission

(1)

(ai})

Annuel Cozt

Figure 2 shows an illustration of Kelvin'z Jaw. Copy the graph and name the

curves labelled 1,2 and 3.

Indicate the position of the mOst e
fransmizsion conductor

Conoimieal cross-sectional area of g

oy
R

ci . of conductor

{4 marks)




(£} (@)
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Figure § shows cross-sectional views of vanious types of underground cables,
Identify the cables . v and z.

Thicknessaf
irse ki
b asn

<, conduchor pnd
shealh

List three methods of installing underground cables. (6 marks)

With aid of a diagram explain the varley loop method of licating an earth fanle
in underground cables.

Derive an expression for the distance of the fault from the test end in dii).
{8 marks)

Tarn over
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SECTION B: ELECTRICAL POWER PROTECTION
Answer TWO questions from this secrion.
i) State two effects of lightning strokes.
i)  Explain two factors that determine whether a structure requires protection
against lightning,

(6 marks)

{1 List two metalwork associated with electrical installation which My redquine
cathodic protection,

(i} Explain two precautions undertaken in order to prevent corrosion.
(& marks)

(i) Explain ‘temporary installation’ .
ti)  State bwe IEE regulation requirements regarding emporary installations.

(i) Outline three conditions likely to cause electric shock at g building site,

{8 marks)
Explaim each of the following as used in building services:
{1y witer supply;
(i} waler treatmont.

{4 marks)
Atale two
{1} merits of using conduit wiring system:
(1) TEE regulation requirements of the wiring in biz).

(< marks)

0




€} Figure 4 shows a schematic diagram of @ PYC sheathed electrical inztallation,

!-:@ [@ .-@-— i

L
AL

)
O

W 254 290

750 | |
- -

400

s . -

Mg Al dmemsions G i mam

Fig: &

Draw the wiring diageam such that

(i} 5, controls lamp L ;

(i} 5 controls lamps L,, and [, independentiy:

(i) socket ouilets are comnected in radicl;

(iv)  estimate the quantities of materials and accessories to be wsed for the

installaton.
{12 marks})
8. ta)  Define each of the following terms as used in illumination:
(1) brightness:
(i} illaminance.
{2 marks)
(b} Explain the significance of the spacing to height ratio in the design of a lightitig scheme,
(2 marks)
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{n Draw a tabelled diagram of & carbon filament AP

i) state two disadvantages of the lamp in &(i) when compared (o an arc lamgp.
{7 marks)

Two lamps each of 500 W with a lamyp efficiency of 25 lumens per walt are mounted on
two lamp posts 10 m apart. The posts have different heights of 3 m and 4 m
respectively. Determine the illumination al a point mid-w ay between the lamp posts.

9 mmrks)
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