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ELECTRICAL & ELECTRONICS ENGINEERING

SYNCHRONOUS & SPECIAL MACHINES

Time: Three Hours Maximum marks:60

Answer Question No.1 Compulsory 12X1=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) What is an air-gap line?

b) What are the different types of rotors used in synchronous machines?

c) Is synchronous impedance constant for all values of I
f
? If not explain.

d) Define chording factor.

e) What is distribution factor?

f) What are the conditions to be satisfied for parallel operation of alternators?

g) What is synchronous condenser?

h) What is the pf synchronous motor for normal excitation?

i) Define hunting.

j) Why a synchronous motor is a constant speed motor.

k) What is reluctance torque?

l) What are the applications of AC series motor?

UNIT-I
2. a) Write the advantages of stationary armature and rotating field in an alternator.

b) Distinguish between Salient and non-salient pole synchronous generator.

(OR)
3. a) Explain the phenomena of armature reaction when an alternator is delivering a

load current at

a) Purely lagging p.f

b) Unity p.f

c) Purely leading p.f

b) A 500 KVA, 1100V, 50Hz star connected 3-phase alternator has armature resis-

tance per phase of 0.1   and synchronous reactance per phase 1.5 . Find its

voltage regulation for Unity p.f, 0.8 lagging and 0.8 leading p.f.
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UNIT-II

4. a) How does the change in prime mover input affect load sharing? How does change

in excitation affect load sharing? Explain with phasor diagrams.

b) Explain the operation of salient pole alternator with phasor diagram using

blondel’s two reaction theory?

(OR)

5. a) Derive the expression for synchronizing power and synchronizing torque when

two alternators are connected in parallel.

b) Two 50MW 3-phase alternator operate in parallel. The settings of the governors

are such that the rise in speed from full-load to no-load is 2% in one machine and

3% in the other, the characteristics being straight lines in both cases. If each ma-

chine is fully loaded when the total load is 100MW, what would be the load on

each machine when the total load is 60MW?

UNIT-III

6. a) State and discuss the starting methods of synchronous motor.

b) Explain working principle and construction features of synchronous motor.

(OR)

7. a) Explain about V and inverted V curves of synchronous motor.

b) A 400V, 7.46 KW, 3-phase synchronous motor has negligible armature resistance

and a synchronous reactance of 10 ohm/phase. Determine the minimum current

and the corresponding induced e.m.f. for full-load conditions. Assume an effi-

ciency of 85%.

UNIT-IV

8. a) Explain the principle of operation and characteristics of variable reluctance

stepper motor.

b) Explain the principle of operation and application of hysteresis motor?

(OR)

9. a) Explain the constructional details and principle of working of an AC series

motor? Draw its torque-speed characteristics and mention its applications.

b) Explain the operation of hybrid stepper motor? Give its applications.
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