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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.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	
	Explain the operation of single-phase full converter fed DC series motor drive operating in the continues conduction mode and also draw the speed torque characteristics.
	L4
	CO1
	[15M]

	
	
	
	
	
	

	2.
	a)
	Explain the operation of dual converter with circulating current and compare the circulating mode and non-circulating mode.
	L2
	CO2
	[8M]

	
	b)
	A 220V, 50Hz, single phase dual converter feeding drive has armature resistance Ra=10Ω, circulating inductance Lr=50mH and delay angle α1=3000 and α2=1500. Calculate peak circulating current and peak current of converter   -1 and converter -2 without back emf.
	L4
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Explain the four quadrant operation of chopper fed DC motor with different modes of operations.
	L2
	CO3
	[8M]

	
	b)
	A 230V, 1750 rpm, 74A DC motor has an armature resistance of 0.180Ω and is driven with its armature supplied from a class A chopper and 240V DC source, given rated operation on 230V. The chopping frequency is constant at 500Hz. If the average armature current is equal to the rated value and ton is at the setting that gives the largest harmonic content, determine the 
i). Motor speed, 
ii). The rms armature current 
iii). The rms and line current ripple factor.
	L4
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Explain how induction motor control through stator voltage using A.C voltage controllers.
	L2
	CO4
	[8M]

	
	b)
	A star connected squirrel cage induction motor has the following rated parameters: 400V, 50Hz six pole, 1500rpm, R1=2Ω, R2’=3Ω, X1=X’2= 4Ω. The motor is controlled by voltage source inverter at constant v/f ratio. The inverter allows a frequency of 50Hz. Calculate the starting torque and current.
	L4
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	What is the importance of slip power recover schemes? Explain the operation of static Kramer’s with detailed analysis.
	L2
	CO5
	[8M]

	
	b)
	What are the main differences between Scalar and Vector Quantity’s?
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain the operation of load commutate CSI fed synchronous Motor with wave forms.
	L2
	CO6
	[8M]

	
	b)
	A 500kW, three phases 3.3kV, 50Hz, 0.8pf lagging, Y-connected synchronous motor has following parameters: Xs=15 ohm and rated field current is 10A. Assuming armature resistance is negligible. Determine the following regenerative operation 
i). The braking torque and field current for the machine operation at the rated current and upf. 
ii). The armature current and power factor for 500kW output at 12A field current?
	L5
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Why the power factor of the slip power recovery scheme of speed control of induction motor is low? Explain.
	L2
	CO1
	[8M]

	
	b)
	A 80kW, 440V, 800 rpm DC motor, operating at 600rpm developing 75% of rated torque, is controlled by a three phase six pulse thyristor converter. If the back emf at the rated is 410V, determine the triggering angle of the converter. The input to the converter is a three phase 415 V, 50Hz AC supply.
	L4
	CO2
	[7M]

	
	
	
	
	
	

	8.
	a)
	Explain the operation of separate controlled synchronous motor by voltage source inverter?
	L2
	CO4
	[8M]

	
	b)
	The speed of a 20HP, 210V, 1000 rpm series motor is controlled by single phase full converter. The combined field and armature resistance is 0.25Ω.   Kaf=0.03N-m/A2 and Kres=0.075V-s/rad. The supply voltage is 230V. Assuming continuous and ripple-free motor current, determine the following for firing angle α=300 and speed N=1000rpm: 
i). Motor current 
ii). Motor Torque 
iii).Supply power- factor.
	L3
	CO5
	[7M]
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