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QUESTION 1
a)  State the difference between dc motor and dc generator. (2 marks)
b) Describe commutation process in dc machine. (3 marks)

c) The data of magnetization for 4-pole, 225V and 1500rpm of shunt generator is shown in
Table1.
Table 1

Field current (A) 0 0.5 1.0 1.5 2 2.5 3 3.5 4

Terminal voltage (V) 6 60 120 | 172.5|202.5| 221 231 237 | 240

Armature is lap-connected with 144 conductors and field resistance is 80Q.

i.  Plot graph for magnetization curve. (3 marks)
ii. Calculate residual flux per pole. (2 marks)
i.  Identify the voltage the machine will build up at no load. (5 marks)
iv. Identify the critical field circuit resistance. (4 marks)
v. ldentify the speed at which the machine just fails to excite. (3 marks)

d) A voltage of 220 V is applied to shunt dc motor results in no load currents of 5 A at 1500

rpm. The motor has an armature resistance of 0.2 Q and field resistance of 110 Q.

Calculate:
i.  The armature current of the motor (4 marks)
i. The back e.m.f of the motor (2 marks)
ii. The new speed if the motor draws 52 A at a rated voltage. (6 marks)
Ny Ep
Hint: — = —}
[rint: 5 =
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QUESTION 2

a)

b)

Describe the effect of interaction of three fluxes produced by 3-phase supply in induction

motor. (3 marks)

There are two types of rotor construction used for induction motor. Explain:

i. Squirrel cage rotor (3 marks)

ii. Wound rotor (2 marks)

A 440 V, 3-phase, 50 Hz, 4 pole, and a star connected induction motor has a full-load
speed of 1425 rpm. The rotor has an impedance of (0.4 + j4) Q and stator/rotor turn ratio
of 1.25.

Calculate:
i.  The slip at full load. (2 marks)
i, The full load copper loss in rotor winding. (7 marks)
i.  The output power if windage and friction losses are 500W. (5 marks)
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QUESTION 3
a) State two (2) types of synchronous machine (2 marks)
b)  State three (3) differences between Salient pole and Smooth cylindrical type of rotor in

synchronous machine. (6 marks)

Describe the construction of the following synchronous machine parts:

i. Stator (2 marks)
i. Rotor (3 marks)
Explain the principles of magnetic locking in synchronous machine (5 marks)

A 50kW, 2200V, 50Hz salient pole three-phase delta connected synchronous motor
working at full load have an efficiency of 80% at 187.5 r.p.m and power factor of 0.6
leading. It has an effective resistance of 1.5 Q per phase and a synchronous reactance of
20 Q per phase.

Calculate:
i.  The input power of motor. (2 marks)
i.  The value of line current. (2 marks)
ii.  The value of synchronous impedance and impedance angles. (2 marks)
iv. ~ The generated e.m.f per phase. (7 marks)
v. The internal power developed by the motor (2 marks)
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QUESTION 4

a) Describe the construction of the following single-phase induction motor parts:

(2 marks)
(2 marks)

i. Stator

ii. Rotor

b)  Explain the operation of capacitor start induction motors complete with phasor diagram.
(7 marks)

End of question
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