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Question One 30 Marks

a) Briefly explain the following two fundamental economic principles which closely influence the electrical
design of a transmission line. Use graphical illustration to aid the explanation.

(i) Economic choice of conductor size
(ii) Economic choice of transmission voltage [10 Marks]
b) The conductor is one of the crucial component of a transmission line as most of the financial outlay is

invested on it. Hence, correct selection of conductor material and size is of significant importance.
Give any five (5) characteristics that a conductor material used for transmission and distribution of

electric power must posses. [10 Marks]

c) (i) A tariff must have the following desirable characteristics . [6 Marks]
(ii) A consumer has a maximum demand of 200 kW at 40% load factor. If the tariff is Kshs. 100 per kW

of maximum demand plus 10 cents per kWh, find the overall cost per kWh. [5 Marks]
Question Two ’ 20 Marks
a) Discuss the factors influencing power system transient stability. [4 Marks]

b) Consider a generator is connected to an infinite bus through a transformer with leakage reactance of
j0.2pu and two parallel transmission lines as shown in Fig. Q2(b) below. The generator’s transient
reactance X/, = j0.2 pu and each transmission line has a reactance of j0.4 pu and negligible resistance.
The generator is delivering a load current of 1.0Z —36.9° pu to the infinite bus whose voltage is 1.0£0°,
when a 3-phase fault occurs midway along one of the transmission lines.
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Figure 1: Q2(b)

i) Assuming that the mechanical power input is 1.0 pu at the time of the fault, determine the critical
clearing angle.
ii) If the generator has a rating of 50 MVA and H = 2.7 MJ /MVA at rated speed and supplying 50
MW to the infinite bus when the 3 — ¢ fault occurs:
e Plot the swing curve for a sustained fault upto 0.5 secs.

e Plot the swing curve if the fault is cleared in 0.10 secs by simultaneous opening of the breakers
at both ends of the faulted line. [16 Marks]

Question Three 20 Marks

a) The supporting structures for overhead line conductors are different pole and tower types called line
supports. What are the typically characteristics should the line supports have? [4 Marks]

b) Discuss any three types of line supports.

c) A transmission line has a span of 200 m between level supports. The conductor has a cross-sectional area
of 2 em2. The tension in the conductor is 2000 kg. If the conductor material specific gravity is 9.9
gm/cm?® and wind pressure is 1.5 kg/m length, calculate the vertical sag. [10 Marks]



Question Four 20 Marks

a) As an energy manager in a leading manufacturing firm, one of your responsibility is to initiate and main-
tain efficient energy management programs. Briefly describe five energy efficient options/technologies
you may initiate to ensure optimal energy utilization within the establishment. [10 marks]

b) The diagram below is an illustration of a two bus power system.
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Figure 2: Q4(b)
The incremental cost for each generator in the generating station is given as below

IC;= 035 P, + 41 Ksh/MWhr
IC,= 0.35 Pjy +41 Ksh/MWhr

The power above power system suffers power loss which is given by the equation
P= 0.001(Pg +70)2 MW

Given that the total power demanded is 370MW, in three iterations, determine the optimal scheduling and

power loss for the transmission link. [10 Marks]
Question Five 20 Marks
a) Explain the typical application of strain insulators. [4 Marks]
b) Briefly explain any three means of enhancing string efficiency. [6 Marks]

¢) In a 33 kV overhead distribution line, there are three elements in the string of insulators. If the capacitance
between each insulator pin and ground is 11% of selfcapacitance of each insulator, calculate: -

(i) voltage distribution over 3 insulators and
(ii) string efficiency. [10 Marks]



