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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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

	1.
	a)
	Develop the expressions for distribution and pitch factors related to Synchronous generator.
	[8M]

	
	b)
	A 50 Hz, 6 pole synchronous generator has 36 slots. It has two layer winding with full-pitch coils Of 8 turns each. The flux per pole is 0.015 Wb. Determine the induced e.m.f. per phase if the coils are connected to form a star connected 3-ph winding.
	[7M]

	
	
	
	

	2.
	a)
	Explain the methods adopted to eliminate harmonics in the voltage of an alternator.
	[8M]

	
	b)
	Explain the effect of armature reaction on the performance of an alternator. How it depends on the load power factor,  explain with suitable diagrams ?
	[7M]

	
	
	
	

	3.
	a)
	Explain the experimental method of determination of synchronous impedance.
	[8M]

	
	b)
	A 4 KV, 3-ph star connected synchronous generator has full load current of 100 A Under short 
circuit conditions, it takes 5A field current to produce full load short circuit current. The emf on open circuit for same excitation is  900 V (line to line). Determine the voltage regulation of synchronous generator at 0.8 pf lagging and 0.9 pf leading. Assume armature resistance was 0.9 ohms per phase.
	[7M]

	
	
	
	

	4.
	a)
	Derive an expression for power developed in a salient pole type Synchronous  generator.
	[8M]

	
	b)
	A generator rated at 25 MVA, 0.8 pf lag, 13.8 kv, 3 ph, star connected is operating at normal terminal voltage and rated load. Direct axis reactance per phase is 7.62 ohms, quadrature axis reactance per phase is 4.57 ohms and armature resistance  phase is 0.15 ohms. Determine  voltage regulation.
	[7M]

	
	
	
	

	5.
	a)
	Explain the factors which effect the sharing of load between two alternators operating in parallel.
	[8M]

	
	b)
	Two alternators operating in parallel supplying the following loads. i) lighting load of 300 KW, ii)750
KW at 0.8 pf lag, iii) 500 KW at 0.9 pf lead. One alternator is supplying 800 KW at 0.85 pf lagging. Calculate the load on the other alternator.
	[7M]

	
	
	
	

	6.
	a)
	Discuss the effect of varying excitation of synchronous motor under constant load with the 

help of phasor diagrams.
	[8M]

	
	b)
	The input to an 11,000 V, 3-phase star-connected synchronous motor is 60A. The effective resistance and synchronous reactance per phase are respectively 1 ohms and 30 ohms. Find: (i) the power supplied to the motor and (ii) the induced emf per phase  for  0.8 pf leading.
	[7M]

	
	
	
	

	7.
	a)
	Explain effects of varying excitation on armature current and power factor in a synchronous 
Motor and draw `V’ curves.
	[8M]

	
	b)
	What is meant by constant power circle for synchronous motor? How is it derived?
	[7M]

	
	
	
	

	8.
	a)
	Distinguish between DC series motor and AC series motor.
	[8M]

	
	b)
	Write short notes on working of Stepper motor.
	[7M]
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