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SYNCHRONOUS MACHINES AND F.H.P. MOTORS

lTime: 3 hours

(Maximum marks: 100)

PART - A

(Maximum marks: 10)

Marks

I Answer a// questions in one or two sentences. Each question carries 2 marks.

l. Stator core of altemator is made up of which material ?

2. What is chording factor ?

3. What is svnchronous condensers ?

. 4. What is the use of auxiliary wnding in single phase induction motor ?

5. What is armature reaction ? (5x2 = l0)

PART - B

(Maximum marks: 30)

II Answer any five o.f the following questions. Each question carries 6 marks.

l. Describe cylindrical rotor constuction in altemators with neat sketches.

2. Derive the emf equation for altemators

3. How voltage regulation of altemator can be determined using ampere tums method ?

4. Describe principle of operation of synchronous motor.

5. Explain power flow in a synchronous motor.

6. Explain the consffuctional details of switched reluctance motor.

7. Explain the working of induction fype F.H.P. motor. (5x6 = 30)
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PART - C

(Maximum marks: 60)

(Answer one full question from each unit. Each full question carries 15 marks.)

UNlr - I

m (a) What are the advantages of stationary armature in altemators ?

(b) Derive the expression for distribution factor of an altemator.

On

(a) List out main parts of altemator and materials used for their manufacturing. 7

O) Calculate the line value of induced emf of a 10 pole, 3-phase, 50 FIz star connected

altemator with 60 slots and 4 conductors per slot. The coil span is 150 degree,

flux per pole is 0.12 Wb and it is sinusoidally distributed' 8

UNII - II

(a) Explain zero power factor method of voltage regulation' 7

(b) What is the necessity of cooling of altemators ? List the advantages and

disadvantages of hydrogen cooling over air cooling' 8

On

(a) A 550 V 55 KVA, single-phase altemator has an effective resistance of 0.25 ohm.

A field current of l0 A produces an armature current 200 A on short - circuit and

an electromotive force of 500 V on open circuit. Calculate the fuIl load regulation

with p.f. 0.8 lag.

(b) Explain open circuit and short circuit test with connection diagram and characteristics.

UNrr - III

(a) Why synchronous motor is not self-starting ? List out advantages and disadvantages

of synchronous motors.

(b) Suggest some methods for preventing hunting.

On

What is pull in torque and reluctance torque in synchronous motor ?

A salient pole, star connected synchronous motor rated at 187 kVA, 3-phase,

2300 v 47 A, 50 Hz, 187.5 rpm has an effective resistance of 1.5 ohm and a

synchronous reactance of 20 ohm per phase. Determine the internal power

developed by the motor when it is operating at rated current and 0.8 p.f. leading.

UNrr - IV

Explain the construction of stepper motor.

Explain working of hysteresis motor.

On

(a) What are the application and advantages of permanent magnet synchronous motor ?

(b) What are the advantages of printed circuit motors ?
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