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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.








Part - A 



Max.Marks:20
Answer all QUESTIONS.
	1.
	What are the advantages of Electric Drives?
	[2M]

	2.
	Define electric braking. List out various advantages of electric braking.
	[2M]

	3.
	A single quadrant step-up chopper fed to a DC motor load, with the input voltage of chopper is 240V, Ton = 0.5ms and Toff = 0.2ms. Estimate the average DC output voltage of the chopper.
	[2M]

	4.
	V/f Control of induction motor is only suitable for below base speeds. Justify? 
	[2M]

	5.
	Why the static scherbius drive has poor power factor?
Explain.

	[2M]

	6.
	List out the advantages of load commutation over forced commutation.

	[2M]

	7.
	Why the freewheeling diode is not necessary in fully controlled converter fed DC drives? Explain.
	[2M]

	8.
	List out various applications of chopper fed DC drives.




	[2M]

	9.
	Draw the speed-torque characteristics of rotor resistance control.


	[2M]

	10.
	List out the disadvantages of variable frequency control of Induction motor.
	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Draw the circuit diagram and explain the operation of a three-phase full converter fed separately excited dc motor with the help of associated voltage and current waveforms. Also, sketch the speed-torque characteristics.
	[5M]

	
	b)
	The speed of a 20HP, 230V, 1000rpm series motor is controlled by a single-phase full converter. The combined field and armature circuit resistance is 0.25 ohms. Motor constants are Kaf= 0.03N-m/A2and Kres=0.075V-s/rad. The supply voltage is 230V. Assuming continuous and ripple-free motor current, determine motor torque, motor current and supply power factor for a firing angle α = 300 and speed N = 800 rpm.
	[5M]

	
	
	
	

	12.
	a)
	Draw the speed torque characteristic for dynamic braking of DC series motor. Why torque becomes zero at finite speed?
	[5M]

	
	b)
	A 220V DC series motor runs at 1200rpm and takes an armature current of 100A when driving a load with a constant torque. Resistances of armature and field windings are 0.05Ω each. DC series motor is operated under dynamic braking at twice the rated torque and 1000rpm. Calculate the value of braking current and resistance. Assume the linear magnetic circuit.
	[5M]

	
	
	
	

	13.
	a)
	Explain how forward motoring and regenerative braking operation of a separately excited DC motor can be obtained using a two quadrant chopper circuit.
	[5M]

	
	b)
	A 230V, 1200rpm, 15A separately excited DC motor has an armature resistance of 1.2Ω. Motor is operated under dynamic braking with chopper control. Braking resistance has a value of 20Ω.

i) Calculate the duty ratio of chopper for motor speed of 1000rpm and braking torque equal to 1.5 times rated motor torque.

ii) What will be the motor speed for duty ratio of 0.5 and motor torque equal to its rated torque?
	[5M]

	
	
	
	

	14.
	a)
	Explain plugging operation of 3-phase induction motor and also explain how it is implemented using AC voltage controllers.
	[5M]

	
	b)
	A 400V, 60Hz, 6-pole, 3-phase induction motor runs at a speed of 1140rpm when connected to a 440V line, Calculate the speed of the induction motor if the voltage rises to 550V.
	[5M]

	
	
	
	

	15.
	a)
	Draw a suitable diagram and explain the working of slip-power recovery system using Static Scherbius drive.
	[5M]

	
	b)
	A 3-phase 400V, 50Hz, 960rpm, 6-pole, Y-connected slip ring induction motor has the following constants referred to the stator. Rs = 0.4Ω, Rr’ = 0.6Ω, Xs = Xr’= 1.4Ω. The motor drives a fan load at 960rpm. The stator to rotor turns ratio is 2. What resistance must be connected in each phase of the rotor circuit to reduce the speed to 800rpm?
	[5M]

	
	
	
	

	16.
	a)
	Describe VSI fed synchronous motor drive in detail with a suitable block diagram.
	[5M]

	
	b)
	List and explain various applications of load commutated CSI fed synchronous motor.
	[5M]

	
	
	
	

	17.
	a)
	Draw the block diagram of electric drive. Give its components.
	[4M]

	
	b)
	Explain, why regenerative braking is not possible for DC series motor fed drives?
	[3M]

	
	c)
	Explain in brief about time-ratio control in chopper fed drives.
	[3M]

	
	
	
	

	18.
	a)
	Draw and explain the variable voltage characteristics of induction motor.
	[4M]

	
	b)
	Draw the neat sketch for closed loop control of rotor resistance control and explain.
	[3M]

	
	c)
	What is self-control of synchronous motor fed drives? Explain in detail.
	[3M]
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