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2-1) A 150 MW steam station uses coal of calorific value 6400 kcal/kg. Thermal
efficiency of the station is 30% and electrical efficiency is 92%. Calculate the
coal consumption per day when the station is delivering its half rated output.

[5 Marks]

2-2) A 10 kVA, 50 Hz, 2300/230 V single-phase transformer has R;=3.96(2, R2=O.03'96Q,
X:=15.8 Q, X,=0.158 Q. The transformer delivers rated kVA at 0.8 power factor
lagging to a load on the low voltage side. Find:

i) The high voltage side voltage necessary to maintain 230 V across the load
terminals.

ii) The transformer efficiency when it delivers 8 kVA. [10 Marks]
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THIRD QUESTION (3+2+4 MARKS)

3-a) Explain with a diagram the construction of a DC machine.

3-b) Draw speed-torque-current characteristics for separate, shunt and series motors and
compare between them.

3-c) A dc shunt motor takes an armature current of 110 A at 480V. The field resistance is
480 ohm. The armature has 6 poles, 864 conductors and 6 parallel paths. The flux per
pole is 0.05 Wb. The motor speed is 636 rpm. Calculate (i) back emf Ey, (ii) the
armature resistance, (iii) developed torque and (iv) efficiency.

FOURTH QUESTION (4+3 MARKS)

4-a) Explain the construction, advantages, disadvantages and applications of Permanent-
Magnet DC Motor

4-b) A stepper motor has a step angle of 2.5°, determine (i) resolution (ii) number of steps
required for the shaft to make 20 revolutions (iii) shaft speed, if the stepping
frequency is 3600 pps.

FIFTH QUESTION (3+2+4 MARKS)

5-a) Explain the principle of operation of the 3 phase induction motor and showing why
cannot run at the synchronous speed?

5-b) Compare between transformer and induction motor.

5-¢) A 480-V, 60 Hz, 50-hp, three phase induction motor is drawing 70A at 0.9 PF
lagging. The stator copper losses are 2 kW, and the rotor copper losses are 600W.
The friction and windage losses are 500 W, the core losses are 1700W, and the stray
losses are negligible. Find the following quantities: (i) The air-gap power (ii) The
power converted (iii) The output power (iv)The efficiency of the motor.
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