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SECTION A
Answer any THREE guestions from this section.
With reference to dverhead transmission lines:
) explain the process of corona formation;
(i) list any twe factors that affect corona loss. (10 marks)
63 Explain galloping in overhead conductors;

(i)  State any one method of minimizing vibrations in overhead condnetors.
(3 marks)

(i Distinguish between sag and tenston as nsed in overhead lnes;

(i) The amount of ice deposition on an overhead conductor depends npon the
sevetity of weather conditions. If the diameter of conductor without ice
coating is d meters while the radial thickness of ice is t meters, show that

the volume of ice per snit length of the conductor, v is given by

v=at{d+ Omd. (7 marks)

Distinguish between short and long overhead transmission lnes. (2 marks)

A three phase 100 km, 50 Hz overhead transmission line delivers 20 MW at a power
factor of 0.8 lagging and 66 kV to a balanced load. The conductors are copper each
having:

resistance = 0.1 Q/km
inductance = 0.35 Qfkm

Capacitance between conductors of 9.954 x 10~ Farads per phase. Using nominal
T method, determine the Send-End voltage per phase. (14 marks)

Explain how synchronous phase modifiers are operated to regulate the Receive End
voltage on overhead transmission line. (4 marks)
[63) Derive the expression for the Surge Impedance in overhead transmission line;

()  With the aid of a labelled diagram, explain why swiiching an open circuited
line results in a voltage surge. (9 marks)

In a substation, am overhead line is terminated by connecting the station equipment
through a short length of underground cable. Explain why this is done {3 marks)
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An overhead line of impedance 300 Q is connected to a terminal apparatus

through a length of single-phase cable of impedance 40 Q. A travelling wave

of 100 kV magnitude originates in the overhead linie and travels towards the

junction with the cable. Determine the:

@ eneigy transmitted into the cable during a period of 2 us after the artival of
the wave af the junction;

(iiy  voltage reflected back into the line. (8 marks)
Detine, the terms dynamic stability as used in power systems stability. {2 marks)

With the aid of a power-angle enrve, derive the equal area criteria for transient
stability. (11 marks)

Two-6600 volts star-connected alternators supply the following loads:

1000 kW at unity pf. ,
400 kW 2t 0.9 pf lagging. [
500 kW at 0.8 pf leading,

400 kW at 0.707 pf leading.

The current supplied by one alternater is 150 A at 0.9 pf lagging. Determine the
current output and power factor of the other Alternator. (7 marks)

List two types of asymmetrical faults that may occur in a three phase system.
(2 marks)

Figure 1 shows 2 single line to ground fault. Using the matrix method, determine
the magnitude of the current in the positive, negative and zero phase sequence in

terms of the fault current. (7 marks)
N ) B
Y1y 8

Vi
Iy+Xg| |2 Z;= fault impedance
&
= Fig. 1
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Explain why induction relays are preferred for protecting power distribution
systems;

(i) 150 kVA, 11 kV/400 V three phase transformer is wound in delta_star
congection and protected by biased differential relays. Current transformers
of turns ratio 500/5 A are on the 400 V side of the main transformer to be
protected:
143] draw a circuit diagram of the protection scheme;
(I)  determine the current transformer turas ratio on the high voltage side,
. (11 marks)
SECTION B
Answer any TWO questions from this section.
6. (@) Define the following terms as used with respect to electromagnetic waves:
(0] wavelength;
(i)  period. (2 marks)
()] State three:
o examples of electromagnetic waves;
(i}  properties of electromagnetic waves in (b) (i). (6 marks)
©) I An electric field in free space is given by: E = 50 cos (10° + Bx)ay VM.
Determine the:
@D direction of wave propagation;
()  wave number (B);
(II) time the wave takes to travel a distance half the wavelength given that
the speed of light is 3 X 10® m/s. -
(ii)  Express Ampere’s law in:
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@ differential form;

(I integral form. (12 marks)




