[image: image1.png]B.E./B.TECH. DEGREE EXAMINATIONS, MAY/JUNE-2011

REGULATIONS 2008
FIFTH SEMESTER
EE 52 — ELECTRICAL MACHINES II
ELECTRICAL AND ELECTRONICS ENGINEERING

Time: Three Hours Maximum: 100 marks

10.

ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)
What are the effects of &mature reaction?
State the condition for parallel operation of Alternator.
List any two characi{eﬁstic features of synchronous motor.
What is the Synchronous condenser?

Why is the Induction motor always runs with the speed
less than the synchronous speed?

Define Slip.
What is the need for starters in Induction motor?

What are the speed control techniques applicable to
Squirrel cage Induction motor?

Define double field revolving theory.

Write down any two applications of single phase Induction
motors.
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11. @ () Derive the emf equation of Alternator, @®)

(if} A motor generator set used for providing (8)
variable frequency a.c. supply consists of
a three-phase, 10-pole synchronous
motor and a . 24-pole, three-phase
synchronous generator. The motor-
generator set is fed from a 25 Hz, three
phase a.c. supply. A 8-pole, three-phase
induction motor is electrically connected
to the terminals of the synchronous
generator and runs at ‘a slip of 5%.
Determine:

() The frequency of the generated
voltage of the synchronous
generator.

(ii)  The speed at which the Induction
motor is running.

Or

() The following test results are obtained on a (16)
6,600 ~ V alternator;

Open-circuit voltage: | 3,100 4,900 | 6,600 | 7,500 | 8,300

Field current(amps): 16 25 37.5 50 70

A Field Current of 20 A is found necessary to
circulate full-load current on short-circuit of
the armature. Calculate by
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13.

(a)

®

(@)

(i) the ampere-turn method and

(ii) the synchronous impedance method the
full-load regulation at 0.8 p.f(lag).

Neglect resistance and leakage reactance.
State drawbacks of each of these methods.

(i) Derive the Equations for power
developed by a synchronous motor.

(i) Write short notes on hunting in
synchronous motor.

Or

A 2200V, 3 o, Y conmnected, 50 Hz, 8-pole
synchronous motor has Zs=(0.4+j6) ohm/phase.
When the motor runs at no-load, the field
excitation is adjusted so that E is made equal
to V. When the motor is'loaded, the rotor is
retarded by 3° mechanical. Draw the phasor
diagram and calculate the armature current,
power factor and the power of the motor. What
is the maximum power the motor can supply
without falling out of step?

[¢}] Make a comparison between squirrel
cage and Slip ring Induction motor.

(i) A 400V, 3 phase, 50Hz, 4-pole, star-
connected induction motor takes a line
current of 10 A with 0.86 p.f. lagging. Its
total stator losses are 55 of the input.
Rotor copper losses are 4% of the input to
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the rotor, and mechanical losses are 3%
of the input to the rotor. Calculate

(@)  slip and rotor speed,
(i) torque developed in the rotor, and
(i)  shaft-torque.

Or

(b) Draw the circle diagram for a 5.6 kW, 400-V, 3
9, 4-pole, 50 Hz, slip ring induction motor from
the following data’

No load readings:. 400V, 6 A, cos @ = 0.087:
Short circuit test: 100V,12 A, 720W.

The ratio of primary to secondary turns=2.62,
Stator resistance per phase is 0.67 Q and of
the rotor is 0.185Q. Calculate

(@)

®
(i)
(iii)
@iv)
)
()

(i)

Full-load current

Full-load slip

Full-load power factor

Maximum Torque/full-load torque
Maximusn power.

Explain the working of star-delta starter
in detail with neat sketch.

Find the percentage tapping required on
an  auto-transformer required for a
squirrel-cage motor to start the motor
against 1/, 4 of full-load torque. The short-
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®

(@)

®

circuit current on normal voltage is 4
times the full-load current and the full-
load slip is 3%.

Or

()  Explain the speed control technique of
Induction motor by varying the supply
frequency and state the disadvantages of
this method.

(i) Explain Static Schéerbius method of
Induction motor.

Explain the différent methods of starting
single phase Induction motors.

Or

Explain the ;construction and working of
repulsion motor in detail,
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