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1. A 4-pole, dc generator having a total number of conductors of 600 and a flux
per pole of 0.01 Wb. Total number of slots =20 and a speed of 1000 rpm.
Neglect the winding resistance. Find the induced emf and the torque in case a
load of 102 is connected across the terminals for the following cases:
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(1) Lap, retrogressive, duplex, double layer winding
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(i)  Lap, progressive, simplex, double layer winding
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(iii)  Wave, progressive, simplex, single layer
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(iv)  Wave, retrogressive, simplex, double layer winding
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2. The figure below shows a power system consisting of a three-phase 480-V 60-Hz
generator supplying a load through a transmission line with a pair of transformers at

either_end. 1 8 marks
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(a) Sketch the per-phase equivalent circuit of this ﬁt)wer system,
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(b) Find the real power P, reactive power Q, and apparent power S supplied by the
enerator. What is the power factor of the generator?
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(c) What are the transmission losses (transformer plus transmission line losses) in this
system
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(d) What is the magnitude of the current flowing in each phase of the generator and in
the transmission line?
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3. A 300V shunt dc motor w1th Ry = 0.15 Q, R = 40 Q, Rygj= 20 Q. It draws a total
current of 105A while runnmg at a speed of 1200rpm. Neglect rotational losses.

7marks
(i) Calculate the Torque and Efficiency at this speed
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(ii) The resistance R,gj is removed while the load torque is reduced to 75% of its
original value. Calculate the new speed and the new efficiency. Con51der that the
motor operates in the linear region of the characteristics.
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4. A 9KW, 180V, 1000rpm shunt dc generator has an armature resistance R, =0.3Q)
and a shunt field winding resistance of 60€2. The charactemncs of the machine is

shown below. Neglect the armature reaction. = 7marks

FERRe bmnan i

EEETIRLTS Bll==ts

b

200 |2

__.,'5_

AL =iEh
‘M& 35" o5 _[; (’,q) sy f

(i) Find the field control (external resistance) neéésééry to make the no load
induced emf = 200V when the generator operates as a shunt generator.
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