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SECTION A: ELECTRICAL POWER GENERATION AND TRANSMISSION
Answer any THREFE questions from this section.
15 (a) Describe each of the following as used in electric power supply:

(1) Capacity factor.
(ir) Demand factor.
(4 marks)

(b) A power station has the peak load of 30 MW. The loads having maximum demands of
25 MW, 10 MW, 5 MW and 7 MW are connected to the station. The capacity of the
power station is 40 MW and annual load factor is 50%. Determine the:

(1) Average load;

(1) . Energy supplied per year; :

(ili)  demand factor. VS
(6 marks)

(¢) Explain each of the following causes of low power factor:

(1) inductive loads;
(i)  variations in power system loading;
(1i1). = harmonic current.
(6 marks) K&
W

(d) Table 1 shows the power demand for a I MW generating station supplying a given >
region. Draw the daily load curve.

Table 1
From To Demand (kW)
12.00 am. 5.00 a.m. 200
5.00 a.m. 6.00 a.m. 100
6.00 p.am. 7.00 p.m. 600
7.00 p.m. 9.00 p.m. 900
9.00 a.m. 12.00 p.m. 600
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State any four factors considered when selecting a site for hydro-electric POWET L
plant.
(4 marks)

Describe each of the followin g components of a hydro-power plant:
(1) Turbine: *’(/
(ii) Borebay;
(1)  Track rack.
(6 marks)

With the aid of a labelled diagram, describe the operation of Kaplan turbine.
(7 marks)

In a power plant, the steam from the boiler reaches the turbine at a temperature of
700°C. The spent steam leaves the turbine at 100°C. Determine the maximum
efficiency of the turbine. leo (3 marks)
-"%""”‘ = &
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List four properties of msulating materials for cables used in POWeL Systems. o
A2 Cheaan Ok < - (4 marks)
el caes caif Teosycio, il e d i
A l Lisgh N \"“"e e ir:{'p-,_(-.c_b\czdv\,i et S ey, b
With the aid of a labelled cross-sectional d lagram, explain the construction of

H-type 3-core screened cable. (6 marks)
Explain the capacitance method of gradmmg cables. (4 marks)

A 66 kV 50Hz 3-phase transmission line uses a 2 ’km long 3-core undereround cable.
Each of the core is 1.5 em in diameter and has insulation of thickness 0.5 em and

e ".-'-"% S K " 5
relative permittivity of 3. Determine the: S »? c,;:-";fwf{,{ SHAR
f’q 1\ ¥ '\’Jv‘&' = \}_,5’{’ — |
- e N e :
(1) capacitance of cable per phase: : J-p‘;'_j_ _fs*;;, "“id“ T (f‘j‘( _ ;F;/’"/ 5
{: u) voltage per phase; el :Em\'“b 1:; il v o U/“ﬁ |
(1)  total chareine kVAR. pEEG LN Sl of
i = £ '&\}4—‘ 3. 5 1) LM L 9 il :
B EVLDLL;’J;@ k,_,ﬂ' o A o 46 marks) |
d s |
oy o
State four mierits of suspension msulators as used in transmission lines. (4 marks)
Explain each of the tollowing methods of IMProving string efficiency: A5 ot

7 et d-= %\R‘O%b( lh O
(i) use of longer cross-arms. A\ = i e CMM-C% o biioa
i i Lo 4008 : e =LA Ty
(1))  grading the insulators. e “‘CSW
(iii)  wse of a guarding.
(6 marks)
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A 100 km long, 150 kV, 400 MVA, 60 Hz, 3 - phase power transmission line has the
following characteristics: V4

resistance; r = 0.103 Q/km

A
inductive reactance ; x = 0.525 Q/km >

admittance ; y = 3.3 x 10 S/km

The line supplies rated voltage and apparent power at 0.9 power factor lagging.
Determine the:

(1) per phase series impendance;
(i1) shunt admittance;
(iit)  rated line current.
(8 marks)

List two merits of aluminum overhead conductors. (2 marks)

Define each of the following with respect to fuses: s
. & i~OxX « Cetvercige 5 = R
(@) cut-off current; - e (V.xr;: oy a4t

(i)  pre-arcing time;
(111)  rupturing capacity -
(3 marks)

With the aid of a labelled diagram, explain the operation of a cross blast air circuit
breaker. (7 marks)

Explain the functions of each of the following elements of an excitation system:

(1) regulator;
(i1) load compensator; e
(iii)  limiters. NI
' ' e (6 marks)
A 3-phase 480 V power system has a load of 6.5 kW. Determine the size of the circuit
breaker needed. (4 marks)
4
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SECTION B: BUILDING SERVICES PROTECTION

Answer TWO questw;n from this section.
lggAv"lU
Distinguish between pitting and selective dissolution types of corrosion ciing an
example in each case. | PR S L TR AR L R SR R gl (4 marks)

- IR L T oy AR P

With the aid of a labelled schematic circuit diagram, explain impressed current
cathodic protection method of corrosion. (6 marks)

Explain the uses of each of the following electrical systems on a caravan site:

P ooguBy &S o W e uoviay
S ; ok et \
(1) 240 V mains. -7 chh kbl
B ! Rty f:)u__ s AT s I LA i
(i1) 12V battery system. S MasnyERissy % b e marks) i
| | ‘ Il_x; 7! pllas
(1) Qutline four precautions to be!taken to prevent comosion. SN O 3
75 sk ‘AR ‘.'"’,1. -.i__fz‘.
. Y Ars -
(11) Desmbe the proceqs of electrolyte COTrOsion. LRI AT
;ﬂr ( ) e P <} oyl o g ped o LT (6(1‘“31‘1&;)
\ 5# ¥ Ll 2 b I & Sudsd _L:&f'- y

Defincicach ofithe fo]lowmﬁ as applied in lighting protﬁctlon Pt P '

) upward flash:
(i1) thunder cloud. el
% (2 marks)
Describe three components of a hrrhtmo pIOteCtl()Il system. = c;—r o (6 marks)
With the aid of a labelled diagram, describe the operation of a mercury Qap‘_our lamp.
(6 marks)

A room of dimensions 18 m by 12 m is to be flluminated with an average illumination
of 150 Tux. 24 lamps ate to be fitted at 6 m height. The efficiency of the lamps

1S 20 lumens /W with a utilization factor of 0.6 and a maintenance factor of 0.75.
Determine the:

(1) total gross lumens required;
(11)  total wattage required;
(111)  wattage of each lamp.




(b)

“(¢)

(d)

2521/205
2601/205
June! Suly 2022

Define each of the following as used in water distribution systems:

(1) screening:;

() coagulation. . varsadl g o\t | Sl e, |
2 marks)
; T I J,___
- 1 ]"'—?‘ B —r
Explain each of the following water systems as used in building services: Glxtr Fen

LA -
1. f 4 La 2% 'I: "ﬁ v 00 " z‘:" -y Y 4+ 4 ol RS L i |
(1) hightlevel reServoin:mms= i S ash B £ ot 8 0 v W NN Leed el oo LY beabls |
] i %\ﬂ L gy { L'T-'.".‘-"?’.'e._{/“" A - &
(1)  direct pumping. , _ Gl l
: Habew e Awed inigindad | Gse TS marks) £
Lo 51 yie &=l a ventte & M O PR T i
A wiring system consists of two light/fan eireuits of 800 watts each and two 15 Amp
socket cireuits of 1000 watts each . If the overall po:wer' factor is 0.8 lagging .
etermine the o g NGt
Determ e Fre P g‘, Ais, )
: 3 ; yo R R et ~
(1) load wattage m the two light/fan sub-circuit; {
(i)  load wattage in the two socket circuits;
(i)  total wattage;
(1v) total current. f :
(8 marks)
Kigure 1 shows a installation diagram.
L i
T, |
A A L |
X
. A .
X3
Fig. 1
(1) Identify the components T, and X
P
(i)  Draw a wiring diagram of the installation for a ring circuit with a spur. f
(6 marks) [
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