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QUESTION ONE

Define the following terms as used in power systems (3 marks)
1) Variable load

i1) Load factor

1i1))  Relay

1) State any two significance payed by a well plotted load curve (2 Marks)
i1) A 100 MW power station delivers 100MW for 2 hours, S0MW for 6 hours and is

i)
i)

shut down for the rest of each day. It is also shut down for maintenance for 45

days each year. Calculate its annual load factor. (4 Marks)
Explain any four fundamental requirements of a protective relay (4 Marks)
With an aid of a well-labelled diagram, explain the operation of a differential
relay (3 Marks)
Discuss the following terms as used in circuit breaker analysis (3 Marks)
1 Arc voltage

i Restriking voltage

il Recovery voltage

Explain hoe Buchholz relay system works in order to protect a transformer against
an over-current fault (6 Marks)

Explain any three advantages associated with generation of power using hydro-
electric power projects (3 Marks)
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QUESTION TWO

a) State any two fundamental economic principles that govern electrical design of
transmission lines (2 marks)

b) A generating station has the following daily loads cycle

Time (Hours) 0-6 | 6-10 {10-12| 12-16 [16-20| 20-24

Load (MW) 40 50 60 50 70 40

Using the data above, draw the load curve and use it to find

1) Maximum demand i) Units generated per day

1) Average load 1v) Load factor (10 Marks)
c¢) Explain two effects a variable load can have on power system (4 Marks)

d) A generating station has a connected load of 43MW and a maximum demand of 20MW;
the units generated being 61.5 x 10° per annum. Calculate

1) Demand factor (2 Marks)
1) Load factor (2 Marks)
QUESTION THREE
a) Explain any three faults that may occur in an alternator and how they can be protected
from re-occurring (6 Marks)
b) 1) Explain the operating principle of a circuit breaker (4 Marks)

i1) With an aid of a well-labelled diagram, explain the working principle of the
following circuit breakers:
1) Air-blast circuit breaker (4 Marks)

ii) Oil circuit breakers (4 Marks)

c) Briefly explain how oil circuit breakers are maintained (2 Mark)
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QUESTION FOUR
With an aid of a diagram, explain how a relay works (4 marks)
Explain how the following relay systems works
1) Distance relay (4 Marks)
ii) Electro-Magnetic attraction relays (4 Marks)
Explain how a differential protection system protects a busbar during a fault condition

(5 Marks)
State any three types of power generation station found in Kenya (3 Marks)
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