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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)
	Describe the speed-torque characteristics of separately excited DC motor fed by 3-ϕ full converter.
	L2
	CO1
	[8M]

	
	b)
	A 220V, 1500RPM, 50A, separately excited DC motor is fed from a 3-ϕ fully Controlled rectifier with an A.C source voltage of 440V, 50HZ. The armature circuit resistance is 0.5Ω. Conduction can be assumed to be continuous. Calculate firing angle when the motor is running at 1200RPM and rated torque.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	What are the advantages of electric braking over mechanical braking of DC motors? Explain with proper circuit diagram speed-torque characteristics of dynamic braking for separately excited DC motors.
	L2
	CO2
	[8M]

	
	b)
	Explain in detail the operation of Four Quadrant operation of DC motor drive.
	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Explain the principle of closed loop control of DC drive with chopper using suitable block diagram.
	L2
	CO3
	[8M]

	
	b)
	Explain motoring and regenerative braking operation of DC separately excited motor fed from two quadrant chopper with necessary waveforms.
	L2
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Explain the operation of 3-ϕ induction motor by V/f control method for the frequencies below and above the rated frequency.
	L2
	CO4
	[8M]

	
	b)
	A 2.8KW, 400V, 50Hz, 4-pole, 1370rpm delta connected squirrel cage induction motor has the following parameters referred to the stator. Rs=2Ω, Rr’=5Ω, Xs=Xr’ =5Ω, Xm=80Ω. Motor speed is controlled by stator voltage control. When driving a fan load it runs at rated speed at rated voltage. Calculate, Motor terminal voltage, current and torque at 1200rpm.
	L3
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Explain the operation of static scherbius drive with relevant diagrams and derive the necessary equations.
	L2
	CO5
	[8M]

	
	b)
	A 3-ϕ, 400V, 50Hz, 6-pole, star connected round rotor synchronous motor has Zs=(0+j2)Ω. Load torque, proportional to speed squared, is 340Nm at rated synchronous speed. The speed of the motor is lowered by keeping V/f constant and maintaining unit P.F by field control of the motor. For the motor operation at 600 rpm, calculate
 i) supply voltage 
ii) armature current iii) excitation angle 


iv) load angle 

v) the pull-out torque. 
Neglect rotational losses.
	L3
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain the operation of synchronous motor fed by a cycloconverter.
	L2
	CO6
	[8M]

	
	b)
	Describe separate controlled mode and self-controlled mode of operation of a synchronous motor drive in detail and compare them.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	The speed of a separately excited DC Motor is controlled by 3-ϕ full-converter. Input voltage 415V, Ra=0.9Ω, Km=1.5V/rad/s, Ia=10A. Find the motor developed torque.
	L3
	CO1
	[5M]

	
	b)
	Explain the demerits of four quadrant DC drives employing circulating current dual converter.
	L2
	CO2
	[5M]

	
	c)
	Explain the advantages of chopper control of DC drives when compared to converter control of DC drives.
	L2
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	Draw and explain the speed – torque characteristics of the induction motor under variable frequency control.
	L3
	CO4
	[5M]

	
	b)
	Explain, how a static Kramer control is different from static scherbius drive.
	L2
	CO5
	[5M]

	
	c)
	When operating in true synchronous mode, why the frequency must be changed in small steps?
	L2
	CO6
	[5M]
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