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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
What are causes of faulty starting of a synchronous motor?
Why is a single-phase induction motors not self-starting?

What is the necessity for chording in the armature winding of synchronous
machines?

How can the reversal of rotation of polyphase induction motor be attained?
Why is the short-circuit characteristics of an alternator linear?

What are the methods of speed control of three-phase induction motor from
stator side?

Which quantities are usually determined using the zero-power factor
characteristics of synchronous machines?

Why should a motor be named as universal motor?
What are the conditions for parallel operation of an alternator?

A cascaded set consists of two motors A and B with 4 poles and 6 poles
respectively. The motor A is connected to a 50 Hz supply. Find the speed of the
set, if the two motors are connected in cumulative cascade.
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PART B — (5 x 16 = 80 marks)

A 5 KVA, 220 V, star-connected three phase salient pole alternator
with direct and quadrature axes reactance 12 Q and 7 Q
respectively, delivers full load current at unity power factor.
Calculate the excitation voltage, neglecting resistance. 8)

Two exactly similar turbo-alternators are rated at 25 MW each.
They are running in parallel. The speed load characteristics of the
driving turbines are such that the frequency of Alternator-1 drops
uniformly from 50 Hz to 48 Hz on full load and that of Alternator-2
from 50 Hz to 47.5 Hz. How will the two machines share a load of
40 MW? 8)

Or

What is armature reaction? Explain the effect of armature reaction on
the terminal voltage of an alternator at (i) unity power factor load and
(ii) zero leading power factor loads. Draw the relevant phasor diagram.
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Explain the effect change in rotor resistance on the torque-slip
characteristics. 8)

A 8 pole, 3 phase induction motor is supplied from 50 Hz, a.c.
supply. On full load, the frequency of induced e.m.f. in rotor is 2 Hz.
Find the full load slip and the corresponding speed. (8)

Or
Derive the condition for maximum torque of an induction motor. (8)

A 3 phase, 400 V, 50 Hz, 4 polé induction motor has star connected
stator winding. The rotor resistance and reactance are 0.1 chm and
1 ohm respectively. The full load speed is 1440 r.p.m. Calculate the
torque developed on full load by the motor. Assume stator to rotor
ratiois 2: 1. : (8)

Derive the EMF equation of a three-phase alternator. (8)

A 1500 kVA, 6600 V, three phase star-connected alternator with a
resistance of 0.4 .ohm and reactance of 6 ohm per phase, delivers
full-load current at power factor 0.8 lagging, and normal rated
voltage. Estimate the terminal voltage for the same excitation and
load current at 0.8 power factor leading. (8)

Or

What is meant by synchronizing alternator? Explain with diagram any
one method of synchronizing two three-phase alternators. (16)
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(i)  Explain about Synchronous Generator Capability Curves. 8)

(ii) A three phase star-connected synchronous generator is rated at
1.5 MVA, 11 kV. The armature effective resistance and synchronous
reactance are 1.2 ohm and 25 ohm respectively per phase. Calculate
the percentage regulation for a load of 1.4375 MVA at (1) 0.8 p.f.
lagging and (2) 0.8 p.f. leading. [€))

Or

Draw and explain the phasor diagram of salient pole alternator
supplying full load power current. Show that the power output per phase

2
is given by P =—E)?g—sina+%[}zl:—}l:]sin2¢ (16)

Explain the effect of load changes on a synchronous generator operating
alone and draw the vector diagram. (16)

Or

Derive ‘an expression for synchronizing power and synchronous torque
when two alternators are connected in parallel. 16)
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