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Part A
_ Answerall questions.
1. Write the speed equation of a d.c. machine.

2. Explaln Sumpner’s test for testing two single phase transformer Also explam why is it beneficial
 for finding efficiency of transformers.

3. Why PMMC ammeters are the most widely used instrument ?
4. Draw an appropriate equivalent circuit of an induction motor.
5. Mention the basic types-of electrical drives.
' (5 x 2 = 10 marks)
Part B

Answer any four questions.

9‘)

Denve the E.M.F. equation of a d.c. generator.

7. A D.C. series motor rated 250 V, 20 A runs at 750 r.p.m. at full lead. It has 4 poles and 500
conductors, The flux per pole is given by equation ¢ =0. 051 . Where I is the field current in
amperes and ¢ is in webers. If the motor current is reduced to 15 A. Find the new speed and the
reduction in torque developed. Assume a total resistance of 1.0 ohm.

8. A singic phase transformer rated 570 watts has an efficiency of 95% when working at full load
and helf full load, both at unity power factor. Calculate iis efficiency at 75% of full load.

9. Explain the various starting methods of squirrel-cage induction motor.

10. A three-phase 250 kVA, 3300 V, star-connected alternator has a stator resistance of 0.05 ohm per
phase and a synchronous reactance of 10 ohms per phase. Find the regulatlon at full load at 0.8
p.f. lagging.

11. Explain the methods of breaking used m induction motor.
(4 x b =20 marks)

Turn over



12. (A) @G)

(i1)

(B) ()

(i)

14. (A) )
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Part C
Answer all questions.

Explain clearly the effect of the back e.m.f. of a shunt motor. What precautions must be
taken when starting a shunt motor ?'
(4 marks)

A four-pole d.c. motor is connected to a 500 V d.c. supply and takes an armature current of
80 A. The resistance of the armature circuit is 0.4 (). The armature is wave-wound with
522 conductors and the useful flux per pole is 0.025 Whb. Calculate (a) the back e.m.f, of
the motor ; (b) the speed of the motor ; (c) the torque in N-m developed by the armature.
(6 marks)
Or o
Draw a labelled diagram of the cross-section of 5 four-pole d.c. shunt-connected generator,
What are the essential functions of the field coils, armature, commutator and brushes 7
| (& marks)
The e.m.f. gensrated by £ four-nals d.z. gencrator is 400 V. When the srmoatus 2 iz driven
gt 1060 r p.am. Calonlas the fiz per pole, ifthe wave-wound armature has 39 slote with
18 cenductors per siot.
(5 marks)
Derive the expression of condition for maximum efficiency of a transformer,
(5 marks)
The working coil ¢f a (0 - 400 V) meving-iron voltmeter requires 300 ampere turns to give.
fell sesle deflection. The zdded resistance is ta be three times the coil resistance, Find the
diameter of the wire for the coil if the wire be of copper having a resistivity of
1.7 x 108 cm ; the mean length of 1 torn = 13.5 em. '
Or

Explain the principle of operation of sinzle pheze transformer. G

£ 35V moving-iren veltmelsr hor & racin’ 1m0 of 300 Q and au induciences ¢f3.13 7

“Lssuree that the velimster verds corrscdls on ©.c. What will be the pereentsgze eoror when

iz inebument is placed o 16 V 2ic. supply ot 100 Hz ?

(4 marks)
Lxplain why an induction motor cannct develep torque when running st gyichronous

~need. Define the clip speed of a5 inducticn inotor and deduce how the irequency of rotor
vurrents and the magnitude of tha roler e.m.f. are related to slip.

An induction motor has four poles and is energized from a 50 Hz supply. If the machine
runs on full load at 2% slip, determine the sunning speed and the frequency of the rotor
currents. ’

(5 marks)



(ii)

(B) (i)
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Give a clear explanation of the following effects in a three-phase induction motor : ( a) the
production of the rotating field : (b) the presence of an induced rotor current ; (c) the
development of the torque. ;
{6 marks)
Or

A 3-phase delta-connected alternator is excited to give 6600 V between line on no load. Its
resistance is 0.5 ohm and synchronous reactance 5 ohms per phase. Determine the terminal

_ voltage and regulation when it is delivering a line current of 200 A at (a) 0.8 p.f. lag ; (b)

(i)

15. (&) ()

(ii)

AB) ©)

(ii)

0.6 p.f lead.

) (5 marks)

A 4-pole, 3-phase 60 Hz connected alternator has a total number of conductors equal to

1080. The winding is full pitched and the flux per pele is 0.44 Wh. Find the synchronous
speed and the induced e.m.f. Assume a distribution factor of 0.959.

(5 marks’

List sut the advantage of V/f control a5 applied to a synchronous motor. (3 marks}

A three-phase 400 V, 1480 I-p.mi., 50 Hz four-pole, star-connected induction motor has
' wing ﬁata ‘R;=04Q,B =620q, X =0.85 q, X.=0.950 and X,=290 all
parameters being referred to the stator, Using frequency control the frequency is increased
to 65 Hz. Determine the (3) speed at breakdown torque (b) value of break down torque ; -
and (c) stator and rotor cepper losses for a slip of 0.02. -

ot
v
D
]
o
ot
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(7 marks)
= O? - -

Describe_ & scheme that provides four-quadrant operation of a separately excited d.c,

motor using d.c. choppers. '
' (4 marks)
Derive expressions for I DPreg for the regenerative mode of operation of

separately excited d.c. motor supplied by a chopper circuit.

(6 marks)
[4 x 10 = 40 marks]



