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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Fourth Semester
Electrical and Electronics Engineering
EE 1251 — ELECTRICAL MACHINES —II
(Regulation 2004)

(Common to B.E. (Part-Time) Third Semester Electrical and
Electronics Engineering Regulation 2005)

Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 X 2 = 20 marks)

1. Why are salient- pole alternators more suitable for low apeed and non- salient
pole for high-speed operation?

2. What is the role of damper winding in synchronous generator?
3. Explain what happens when the load on the synchronous motor is changed?
4.  Why does synchronous motor always run at synchronous speed?

5. What is the relation between frequenc); of stator current and rotor current of
an Induction motor?

6. What is the range of slip when an Induction motor operates as an Induction
Generator?

7. ‘Name the methods of speed control of three-phase induction motor from rotor
side.

8. What is the disadvantage of rotor rheostat speed control method?
9.  How will you change the direction of rotation of a repulsion motor?

10. - What is a stepper motor?



[image: image2.png]11

12.

13.

(@)

(b)

@

®)

(b)

®

@)

PART B — (5 x 16 = 80 marks)

Sketch and explain the open-circuit and short circuit characteristi
of synchronous machines. (

Define the terms synchronous reactance and voltage regulation
alternator. Explain synchronous impedance method for determinit

regulation of an alternator. . (

Or

A 4-pole, 50 Hz star connected alternators has a flux a per pole
0.12 Wh. It has 4 slots per pole per phase, conductors per slot being 4.
the winding coils span is 150°, find the e.m.f.

®

@)

@

@)

(i)

@

()

Explain what is meant by V-curves? Draw the V-curves of

synchronous motor. (1

State the characteristic features of synchronous motor. {
Or

How does a synchronous motor differ from a d.c. motor? Explain. -

How does the behavior of a synchronous motor differ from that of
3¢ Induction motors? 1

What could be reasons if a synchronous motor fails to start?
Explain the operation principles of 3 Phase induction motor.

Draw the power flow diagram of a 3 Phase induction motor a
explain each stage.

Or

Develop an equivalent circuit of 3 Phase induction motor, states |
difference between exact and approximate equivalent circuit. (
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A 4-pole induction motor and 6-pole induction motor are connected
in cumulative cascade. The frequency in the secondary circuit of the
6-pole motor is observed to be 1.0 Hz. Determine the slip in each
machine and the combined speed of the set. Take supply frequency
as 50Hz. 8

A 3-phase squirrel cage induction motor has a ratio of maximum
torque Tm to full-load torque Tf, as 3.5:1. Determine the ratio of
starting torque Ts to full-load torque for

(1) Direct starting
(2) Star-delta starting and

(3) Auto-transformer starting with a tapping of 70%. The rotor
vesistance and standstill reactance per phase (delta) are
0.5 Qand 5 Q respectively. Neglect starter impedance. 8

Or

The rotor of a 6-pole, 50 Hzslip-ring induction motor has a
resistance of 0.25 §/phase and runs at 960 rpm. Calculate the
external resistance/phase to be added to lower the speed to
800 rpm,with load torque reducing to % of the previous value.
Assume starter impedance to be negligible. 8

Explain the operation of star delta starter with neat sketch. 8)

Sketch and explain the nature of the torque-slip characteristics of a
single-phase induction motors based on double revolving theory. (186)

Or

Describe the constructional features and operating characteristics of a
shaded pole motor. Give it uses. {16)




