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State any two advanl.ﬂges of a diesel power station. (2 marks)

With aid of schemallc diagram of a hydro-electric power pmnt explain the

functions of any three components parts.
(10 marks)

A Hydro-electric plant has a reservoir of area 4.4 km? and capacity 6 x 10°m’,
The effective head of water ts 200 m. The penstock lurbine and generator
efficiencies are 98%, 92% 88% respeciively,

determine the:
(1) total.energy in kwh which can be general.ed from the power station.

(i)  fallin reservoir level 1f aload of 18 000 kw has been supplied for 2 hours. :
: (8. llldlkﬁ‘) L

Define the following ferms as used in power generation
(1} Deemand factor
(1) Base load 2 marks)

Table 1 shows a generating station’s daily load cycle.
g & )

HOURS | LOAD
0 -4 Inereasing from O - § MW
4 -8 _Dc(,reasmg from 8 MW 0
8 -16 |Noload
16-20 Increasing from 0 - § MW
20 - 24 Decreasing from 8 MW to ()

Table I =

Plot the ioad curve and determine the load factor. (% marks)

(1) Explain the need of an excitation system.

(i1) With ad of labelled diagram, e){plﬁill the brushless excitatton system.
(9 marks)



ZETE.

(a)

(b)

{c)

(c)

{a)

(b)

{c)

AU/ 2R .

Siate

() Kelvin's law

(i) any two limitattons of a(i). {4 marks)
A two-core cable 1 km long is required to supply a coustant current of 200 A

through out the year. The cost of the cable including nstallation is

Kshs (20A + 20) per metre where A is Cross -sectional Area of conductor in cim?,

- The cost of energy is sh.0.05 per kwh and interest plus depreciation equals. 10%.

Determine the most economical conductor size.

Assume resistivity of conductor material to be 1.73 pnQ cm. (10 marks).

(1) . - State an: two advamagcq of static capacitors when used for power factor
correction.
(1)  Asubstation lransformel is supplying 360 kw at 0.6 power factor lagging.

Determine using a phasol diagram, the rating of the loss- free static

capacitors to be installed in order to improve the power factor to 0.95 lagging.
(6 marks)

State any two properties of insulafors as used in overhead transinission lines.

(2 marks)
1 Explain any two metheds of improving thic string efficiency of insulators.
{11} Describe the fﬁl_lé;wing insulator tests.
i Porosity Test '
3% Puncture Test (10 marks)

With aid of a labelled diagram, show that voltage distribution along a 3 unit string
of suspension insulators whose capacitance to ground is C and mutual capacitance

between the units is KC, is given by
Va=Vi(A+ A+ Y (8 marks)

Derive an expression for inductance per phase {or a single phase overhead

transmission line. {10 marks)

Three conductors of a threc phase transmission line are arranged at the comers
of a triangle of sides 2m, 2.5m, 4.5 m. If the diameter of cach line conductor

is 1.24 cm, determine the inductance per km of the line when conductors are
' (4 marks)

regularly transposed.
(i State any three gronps of underground scrvice cables and for cach indicate
the applied voliage,

(it} A smgle core underground cable has a conductor diameter of 1 ¢m and
insulation thickness of 0.4 cm. If the &;pcciﬁc resistance of insulation is

' TrEAL T cevis T hafiaavaienm Flae - . et W F
oA L o Dotermine Hicnsulation resistanee fora 2 ko lenoth of
{& marks)

3 Tirn aver

cable.
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(@ (i) State any:

(D' . three possible faults on overhead lines.
(N two advantages of reactors when used for control of . shor( circuit
currents.

(i1) With the aid of sketches, show how reactors are connected to generators and
(7 marks)

feeders.
(b) Explain-twa -e’ffeCts of short circuits in a power system (4 marks)
(¢)  Figure 1 shoWs the Smgle~hne d:agram of a three phase System
If the percentagc rcactance of each alternator is based on ItS own capacny.
| . .(i) ]Dra _a_ipcaeiance diagram 1ndlcat1ag _the pemt of 'fault._ .
R Det rmmethe short circuit current that will flow at the point of fault F &
15,000 KVA 20,000 KVA
- 30% A B 50%
12000V
T
Figure 1 (9 marks)
(a) State any two: 9
(1) advantages of overhead to underground distribution systems.
(4 marks)

(11 faults likely to occur in underground cables.

(b) Explain with aid of a circuit diagram, the murray loop method of locating earth
fault in underground cables, (10 marks}

(c} Explain with aid of a labelled Jdiagram, the constructional features of 4 three-core
helted cable. (6 marks)
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Define the following teiros with reference to circuil breakers:

1) RcSlﬁk’i'ﬁg voltage

(it) Recovery voltage (4 marks)

With aid-of a labelled diagram, explain the construction of a High Rupturing

Capacity fuse. 8 mafks)
(1) State any two functlons of a c:rcmt breaker.

(1i) Exp]am wnh aid of a- labelled diagram, the constructlon and operatlon of an
oil bleak c1rcmt -Breaker. (8 marks)




