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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 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Find the rms values of phase voltage for a 3-ϕ, 50Hz, 20-pole 180 slot alternator having a single layer winding with full pitch coils, the coils being connected in 600 phase groups, each coil having 6 turns. All the coils of a phase are in series. Flux per pole=0.025wb.
	L3
	CO1
	[7M]

	
	b)
	Explain construction and working principle synchronous Generator.
	L1
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	A 500kVA, 1,100V, 50Hz star connected 3-ϕ alternator has armature resistance per phase of 0.1Ω and synchronous reactance per phase of 1.5Ω. Find its voltage for (i) 0.9 pf lag and (ii) 0.8pf lead. 

Also find the voltage regulation in each case.
	L5
	CO2
	[7M]

	
	b)
	Draw and explain the phasor diagram of an alternator under leading p.f condition.
	L1
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	A 3.5MVA, Y-connected alternator rated at 4160 volts at 50Hz has the open circuit characteristic given by the following data :
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A field current of 200A is found necessary to circulate full-load current on short-circuit of the alternator.  Calculate by

 i) synchronous impedance method and 
ii) ampere-turn method the full load voltage regulation at 0.8 p.f.  lagging.  Neglect resistance.  Comment on the results obtained.


	L3
	CO3
	[7M]

	
	b)
	Describe the slip test for determining Xq and Xd in salient pole synchronous machine with circuit diagram.
	L2
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	What are the conditions must be fulfilled before an alternator can be connected to an infinite bus?
	L3
	CO4
	[7M]

	
	b)
	A 5000kVA, 10kV, 1500rpm, 50Hz alternator runs in parallel with other machine. Find the synchronizing power per unit mechanical angle of the phase displacement for,    i) No-load and 
(ii)Full-load at 0.8p.f(lag)
	L5
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Why synchronous motor is not self-starting? Explain the methods of starting of synchronous motor.
	L2
	CO5
	[7M]

	
	b)
	Explain the variation of current and power factor of a synchronous motor with excitation.
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain the construction and operation of stepper motor.
	L2
	CO6
	[7M]

	
	b)
	Describe the construction and operation of shaded pole motor.
	L3
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Why are salient pole alternators more suitable for low speed and non-salient pole alternators for high speed operation?
	L2
	CO1
	[5M]

	
	b)
	Explain the load characteristics of synchronous generator.
	L1
	CO2
	[5M]

	
	c)
	How does the value of regulation as calculated by synchronous impedance method compared with that obtained from an actual load test and why?
	L2
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Discuss the requirements for paralleling of alternators.
	L5
	CO4
	[5M]

	
	b)
	What is meant by hunting in synchronous motor?
	L3
	CO5
	[5M]

	
	c)
	State the various applications of a universal motor.
	L1
	CO6
	[4M]
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