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Question Two (20 marks)

a)

b)

0)

d)

State two materials that can be used to make the brushes of a DC machine. [1
mark]
Explain four advantages of paralleling DC generators. [4 marks]

A shunt generator delivers 200 A at terminal voltage of 240V. The armature resistance
and shunt field resistance are 0.01Q and 80Q respectively. The iron and friction losses
equal 750W. Neglecting brush losses, find:

i) emf generated,
ii) copper losses,
iii) output of the prime motor. [6 marks]

Define the following terms:

(i) critical speed, [1 mark]
(ii) critical field resistance. [1 mark]
State and elaborate four losses that occur in a DC machine. [4 marks]
Name and draw three characteristics of a DC shunt generator. [3 marks]

Question Three (20 marks)

(a)

(b)
(©)

(d)

Mention three tests performed on a transformer and state the losses that can be
determined using these tests.
[3 marks]

Define an ideal transformer. State three characteristics of an ideal transformer. [4 marks]

A 21.45-kVA, 3300/220-V distribution transformer is connected as a step-down
autotransformer, with both the primary and secondary windings connected to the input
and only the load connected to the secondary windings. Draw a diagram for this
combination and determine:

(i) the primary winding voltage,
(ii) the secondary winding voltage,
(iii) the ratio of transformation,

(iv) the nominal rating of the autotransformer. [6
marks]
(i) Mention four ways in which a three-phase transformer can be connected. [2
marks]|

(i1) A three-phase transformer which has a wye-delta connection is connected to a 12kV
supply and draws a current of 10A. Considering the turns ratio of the transformer to be
12, determine:



(i) the air-gap power P,
(ii) the power converted Py,
(iii) the output power Pyyt,

(iv) the efficiency of the motor.

marks]
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