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B.Tech III-Year I- Semester External Examination, March/April - 2021 (Supplementary)
ELECTRICAL MACHINES-III (EEE)	

Time:	 3 Hours								                    Max.Marks:75
	
 	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.

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)
	A 4-pole, 50Hz, star-connected alternator has 15 slots per pole and each slot has 10 conductors.  All the conductors of each phase are connected in series' the winding factor being 0.95.  When running on no-load for a certain flux per pole, the terminal e.m.f was 1825 volt. If the windings are lap-connected as in a DC Machine, what would be the e.m.f between the brushes for the same speed and the same flux/pole.  Assume sinusoidal distribution of flux.
	L4
	CO1
	[8M]

	
	b)
	Compare between non–salient and salient pole type synchronous generators.
	L2
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain the effect of armature resistance and leakage reactance on the synchronous generator.
	L2
	CO2
	[8M]

	
	b)
	Explain load characteristics of synchronous generator.
	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	The effective resistance of a 1200kVA, 3.3kV, 50Hz, 3-phase, Y-connected alternator is 0.25Ω/phase.  A field current of 35A produces a current of 200A on short-circuit and 1.1kV (line to line) on open circuit.  Calculate the power angle and p.u.  change in magnitude of the terminal voltage when the full load of 1200kVA at 0.8p.f.  (lag) is thrown off.  Draw the corresponding phasor diagram.
	L3
	CO3
	[8M]

	
	b)
	Explain the Potier triangle method of finding the voltage regulation of an alternator?
	L2
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Two identical 3-ϕ alternators work in parallel and supply a total of 1500kW at 11kV at a power factor of 0.867 lag. Each machine supplies half the total power. The synchronous reactance of each is 50Ω per phase and the resistance is 4Ω per phase. The field excitation of the first machine is so adjusted that its armature current is 50A lagging. Determine the armature current of the second alternator and the generated voltage of the first machine.
	L4
	CO4
	[8M]

	
	b)
	Briefly explain the operation of a synchronous machine with change in excitation and constant mechanical power input. Draw the corresponding phasor diagrams.
	L2
	CO4
	[7M]

	
	
	










	
	
	

	5.
	a)
	A 3-ϕ, star-connected turbo-alternator, having a synchronous reactance of 10Ω per phase and negligible armature resistance, has an armature current of 220A at unity p.f.  The supply voltage is constant at 11kV at constant frequency.  If the steam admission is unchanged and the e.m.f.  raised by 25%, determine the current and power factor.
If the higher value of excitation is maintained and the steam supply is slowly increased, at what power output will the alternator break away from synchronism?
	L3
	CO5
	[8M]

	
	b)
	Show that the locus of stator current for a constant output of 3-ϕ synchronous motor connected to a constant voltage, constant frequency bus-bars is a circle.
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Discuss the revolving field theory of single-phase induction motors. Find the mechanical power output at a slip of 0.05 of the 185W, 4-pole, 110V, 60Hz single-phase induction motor, whose constants are given below:

	Resistance of the stator main winding, R1 = 1.86Ω
	Reactance of the stator main winding, X1 = 2.56Ω
	Magnetizing reactance of the stator main winding, Xm= 53.5Ω
	Rotor resistance at standstill, R2 = 3.56Ω
	Rotor reactance at standstill, X2 = 2.56Ω

	L3
	CO6
	[8M]

	
	b)
	Explain the construction, principle of operation of AC series motor.
	L1
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Explain how the induced emf is affected by pitch factor and distribution factor.
	L2
	CO1
	[5M]

	
	b)
	What is armature reaction? Explain the effect of armature reaction on the terminal voltage of an alternator.
	L1
	CO2
	[5M]

	
	c)
	Explain the concept of two reaction theory.
	L1
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	Explain the procedure for the determination of steady state reactance.
	L2
	CO4
	[5M]

	
	b)
	Explain different methods of starting of synchronous motor.
	L1
	CO5
	[5M]

	
	c)
	Compare VR Stepper Motor and SR Motor.
	L2
	CO6
	[5M]
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