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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.
	a)
	Explain, why the single-phase semi converter is suitable only for motoring action? 
	L2
	CO1
	[8M]

	
	b)
	A 230V, 1500RPM, 20A separately excited DC motor is fed from 3-phase full converter. Motor armature resistance is 0.6Ω. Full converter is connected to 400V, 50 Hz source through a delta-star transformer. Motor terminal voltage is rated when converter firing angle is zero. Calculate the firing angle delay of the converter when the motor is running at 1000RPM at rated torque.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Discuss the regenerative braking operation of DC series motor with single quadrant chopper.
	L2
	CO2
	[8M]

	
	b)
	A DC series motor has an armature current of 80A is running at 1200RPM with 210V DC. The armature and field winding resistances are 0.08Ω each. Assuming the linear magnetic circuit, calculate the braking current and braking resistor when the series motor is at twice the rated torque and running at 1000RPM under dynamic braking condition.
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Explain in detail about the control strategies of chopper.
	L2
	CO3
	[8M]

	
	b)
	A 230V, 960RPM, 200A, separately excited D.C motor has armature resistance of 0.02Ω. The Motor is fed from a chopper which provides both motoring and regenerative braking operation. The source has a voltage of 230V. Assuming continuous conduction. Calculate the duty ratio of the chopper for regenerative braking operation at rated torque and speed of 350RPM.
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	With neat circuit diagram and waveform explain VSI fed induction motor drive.
	L2
	CO4
	[8M]

	
	b)
	A 3kW, 400V, 50Hz, 4-pole 1370 rpm Y connected induction motor has the following parameters. Rs=2Ω, Rr=5Ω, Xs=Xr=3Ω, load characteristics are matched with motor such that motor runs at 1370RPM with full volt across its terminals. The motor is controlled by terminal voltage and load torque is proportional to speed. Calculate

(i) The motor terminal volt   (ii) Current at half the rated speed.
	L3
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	With neat circuit diagram describe the principle of operation of static Kramer drive.
	L2
	CO5
	[8M]

	
	b)
	A static Kramer drive is used for the speed control of a 6-pole slip ring induction motor fed from 415V, 50Hz supply. The inverter is connected directly to the supply. If the motor is required to operate at 800rpm, find the firing advance angle of the inverter. Voltage across the open-circuited slip rings at stand-still is 600V. Allow a voltage drop of 0.7 V and 1.5 V across each of the diodes and thyristors, respectively. Inductor drop is neglected?
	L3
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain the principle of operation of synchronous motor drive employing load commutated thyristor Inverter.
	L2
	CO6
	[8M]

	
	b)
	Explain variable frequency control of multiple synchronous motors fed from VSI.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Derive the expressions for speed torque characteristics of three phase semi converter fed DC series motor.
	L3
	CO1
	[5M]

	
	b)
	Explain the Dynamic braking operation of DC separately excited motor.
	L2
	CO2
	[5M]

	
	c)
	Describe the operation basic series chopper.
	L2
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	Draw the closed loop speed control of VSI fed induction motor drive.
	L3
	CO4
	[5M]

	
	b)
	Draw the circuit diagram and power flow for super synchronous operation of static scherbius drive.
	L3
	CO5
	[5M]

	
	c)
	Explain separate control operation of synchronous motor drive.
	L2
	CO6
	[5M]
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