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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	What are the differences between concentrated and distributed windings?
	[3M]

	2.
	Draw and explain the load characteristics of synchronous generator.
	[3M]

	3.
	What do you mean by two reaction theory?
	[3M]

	4.
	How does change in excitation affects the load sharing?
	[3M]

	5.
	Write the differences between sub-transient and steady state transient reactance.
	[3M]

	6.
	What is the principle of A.C Series motor?
	[2M]

	7.
	Calculate pitch factor for the winding of 36 slots, 4 poles, coil span 1 to 8.
	[2M]

	8.
	A synchronous generator is connected to an infinite bus. Discuss with the help of phasor diagrams on effect of changing excitation at constant mechanical input.
	[2M]

	9.
	Calculate stepping angle for a 4-phase, 8 star pole rotor variable reluctance stepper motor.
	[2M]

	10.
	How we will change the direction of rotation of shaded pole motor?
	[2M]










Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	A 3-φ star connected alternator has following data:

 Voltage required to be generated on OC is 4000V at 50Hz, speed is 500rpm, stator slots/pole /phase is 3, conductors /slot is 12. Calculate the number of poles and useful flux /pole. Assume all conductors/ ph to be connected in series and coil to be full pitched.
	[5M]

	
	b)
	Explain why the windings of an alternator are distributed and coils are short pitched. Derive expression for the above two winding factors?
	[5M]

	
	
	
	

	12.
	a)
	Explain the methods adopted to eliminate harmonics in the voltage in an alternator?
	[5M]

	
	b)
	A 150 kVA, 500V, 3-φ star connected alternator has the following test results:  

OCC

:  Line to line voltage is 500V,   Field current is 4A

Air-gap line
: Line to line voltage is 400V, Field current is 3A  

SCC

: Field current is 3A, Armature current is 173.21 A

The armature resistance is negligible. Find unsaturated reactance in ohms and per unit?
	[5M]

	
	
	
	

	13.
	a)
	A 3-φ e, 200kVA, 1.1kV, 50Hz star connected alternator having an effective per phase resistance of 0.62Ω gave the following results: 

Field Current (A)

20

35

50
80

100

120

OC Voltage VL
692.8

1120

1450

1750

1953

2180

SC Current (A)

0

22

44

66

88

110

Using MMF method, find the voltage regulation at 100 A

i. 0.8 pf lagging 

ii. 0.8 pf leading        
                   
	[5M]

	
	b)
	Derive an expression for finding regulation of salient - pole alternator using two reaction theory. Draw its Phasor diagram?
	[5M]

	
	
	
	

	14.
	a)
	A 4-pole, 50Hz, 22KV, 500MVA synchronous generator having a synchronous reactance of 1.57pu is feeding into a power system, which can be represented by a 22 KV infinite bus in series with a reactance of 0.4Ω. The generator excitation is continually adjusted (by means of an automatic voltage regulator) so as to maintain a terminal voltage of 22KV independent of the load on the generator. Draw the phasor diagram, when the generator is feeding 250MVA into the power system. Calculate the generator current, its power factor and real power fed by it. What is the excitation emf of the generator?
	[5M]

	
	b)
	Show that synchronizing power is essential for maintaining synchronism of two alternators running in parallel. Deduce the relevant expression for it?
	[5M]

	
	
	
	

	15.
	a)
	What are the effects of hunting on the performance of synchronous motor and explain the method of suppressing the hunting?
	[5M]

	
	b)
	A 3-φ AC synchronous motor is rated 100KW, 50Hz, 480V, 0.8 leading power factor. The stator has 6-poles per phase, is Y-connected, has negligible winding resistance, and has per phase winding synchronous reactance of 1.5Ω. The motor’s friction, windage, and core heating losses are negligible. The motor is supplied from a variable frequency drive (VFD). Assuming that the motor operates at rated speed, rated voltage, rated power factor, and the input real power is the same as the motor’s rated mechanical output power, calculate the following quantities.

 i). Motor input current and induced internal armature voltage 

ii). Reactive power being supplied by the VFD to the motor

iii). Output drive shaft power in HP
	[5M]

	
	
	
	

	16.
	a)
	A universal series motor has a resistance of 30Ω and an inductance of 0.5H. When connected to a 250V DC supply and loaded to take 0.8A, it runs at 2000rpm. Estimate its speed and power factor when connected to a 250V, 50Hz AC supply and loaded to take the same current.
	[5M]

	
	b)
	Compare stepper motor and reluctance motor with respect to construction, principle and performance?
	[5M]

	
	
	
	

	17.
	a)
	Justify why the windings are usually short pitched in 3-φ synchronous machines?
	[4M]

	
	b)
	A 10-pole, 3-φ, 50Hz, alternator has 8 slots per pole  and 6 conductors per slot. The winding is 7/8 pitch. There are 0.03 wb entering the armature from each North Pole and this flux is sinusoidally distributed along the air gap. The star armature coils are connected in series. Determine the open circuit EMF of the alternator. Find the breadth factor for 3rd and 5th harmonics.
	[3M]

	
	c)
	Describe the slip test method for the measurement of X to X of synchronous machines?
	[3M]

	
	
	
	

	18.
	a)
	Describe the factors which affect the sharing of load between two alternators operating in parallel?
	[3M]

	
	b)
	Describe briefly the effect of varying excitation upon armature current and power factor of synchronous motor when input power to the motor is maintained constant?
	[4M]

	
	c)
	Explain double revolving field theory?
	[3M]
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