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III/IV B.Tech. DEGREE EXAMINATIONS, JUNE/JULY-2018
First Semester

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) Why portier reactance is slightly higher than leakage reactance?

b) Define pitch factor?

c) What is synchronous impedance?

d) Which method of regulation is called pessimistic and why?

e) What are the advantages of synchronous motor?

f) What is synchronous condenser?

g) What are the applications of synchronous motor?

h) Write any two synchronization methods?

i) How Synchronous motor made Self Start?

j) What is Synchronizing Torque?

k) List out the applications of linear Induction motor?

l) Define Step-angle?

UNIT-I
2. a) Explain the construction and working of Alternators with a neat sketch.

b) A 4 pole Alternator has an armature with 25 slots and 8 conductors per slot. The

flux per pole is 0.06 Wb and machine rotate at 1500 rpm. Calculate the EMF

generated, if the winding factor is 0.96 and all the conductors in a phase are

connected in series.

(OR)
3. a) Describe the m.m.f method for predetermining the voltage regulation of an

alternator.

b) What is the short-circuit ratio? Why are modern alternators designed with a high

value of SCR?
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UNIT-II
4. a) Describe the slip test method for measurement of X

d
and X

q
 of synchronous

machine and draw the phasor diagram for lagging loads of synchronous

alternator?

b) A 2000 KVA, 3 phase, 8-pole alternator runs at 750 rpm in parallel with other

machine on 6000V bus bar. Find synchronizing power on full load 0.8 pf lagging

per mechanical degree of displacement and corresponding synchronizing torque.

the synchronous reactance is 6 ohms per phase.

(OR)
5. a) Explan what is meant by synchronizing of alternator? What are the various

methods of synchronizing?

b) Explain the factors which affect to sharing of load between two alternators operat-

ing in parallel? Deduce relevant expression?

UNIT-III
6. a) Explain Armature reaction in Synchronous motor with reference to type of load?

b) Explain V and inverted V curves as applied to synchronous motor?

(OR)
7. a) Why Synchronous motors are not Self Start? Explain different methods for start-

ing Synchronous motor?

b) Explain how a Synchronous motor can be operated as a Synchronous Condenser,

with proper vector diagram?

UNIT-IV
8. a) Explain the principle and operation of Universal motor.

b) Draw and explain the characteristics of Reluctance motor.

(OR)
9. Explain the following

a) Hysteresis motor

b) Variable Reluctance Stepper Motor

c) Linear Induction motor
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Answer Question No.1 Compulsory 12X1=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) What do you mean by the short circuit ratio?

b) Why voltage regulation of an alternator is negative for leading power factor?

c) Name different methods of starting a synchronous motor.

d) Why a 3-phase synchronous motor will always run at synchronous speed?

e) What are the advantages of synchronous motor?

f) Define the Pull-out Torque?

g) How does change in excitation affects the load sharing?

h) What are the advantages of synchronous motor?

i) Define pull out torque in synchronous motor?

j) What is meant by infinite bus-bars.

k) What are the applications of universal motor?

l) What is synchronizing power?

UNIT-I
2. a) Explain the construction and working of Alternators?

b) What are the causes of harmonics in the voltage waveform of an alternator? How

can these be minimized?

(OR)
3. a) State the advantages and disadvantages of using short-pitched winding and dis-

tributed winding in the alternator.

b) Explain synchronous impedance method of determining the regulation of the

alternator.

UNIT-II
4. a) Discuss Blonde’s two reaction theory applicable to Salient pole Synchronous

machine?
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b) Two  AC generators running in parallel supply a lighting load of 2000KW and a

motor load of 4000KW at power factor 0.8 lagging. One machine is loaded to

2400KW at power factor 0.95 lagging. What is the output and power factor of the

second machine?

(OR)

5. a) What are the advantages of connecting alternator in parallel? What Conditions are

required to be fulfilled for the successful parallel operation of Alternators?

b) An Alternator connected to an infinite bus, explain the effect of varying excitation

on power factor, Armature current and load angle?

UNIT-III

6. a) Explain the construction and principle of operation of synchronous motor?

b) A 75 KW, 400V, 3Phase, star connected synchronous motor has a resistance and

synchronous reactance per phase of 0.04 Ω  and 0.4 Ω  respectively. Compare for

full load 0.8 pf lead the open circuit emf per phase and gross mechanical power

developed. Assume an efficiency of 92.5%.

(OR)

7. a) Explain an experiment method of determining ‘V’ and inverted ‘V’ curves for

synchronous motor?

b) Explain the function of damper windings in a synchronous motor?

UNIT-IV

8. a) Explain the principle and operation of Universal motor and mention their advan-

tages?

b) Explain the Operational Characteristics of Reluctance motor?

(OR)

9. Write a note on:

a) Hysteresis Motor.

b) Permanent magnet Stepper motor

c) Linear Induction motor.
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