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1.
Derive an expression for the average output voltage of a 1 ( semi converter. Assuming a very highly inductive load, draw the waveforms of output voltage, load current and voltage across thyristors.

2. a) 
Explain the concept of constant torque control and constant power control. 

b) 
Explain how the speed control of a dc motor is achieved illustrating the triggering circuits of the thyristors. 








3. a)
Electrical braking of a series motor is not as straight forward as that of a separately excited dc motors-Justify?

   b)
A 230v, 960rpm and 200A separately excited dc motor has an armature resistance of 0.02(.  The motor is fed from a chopper, which is capable of providing both motoring and braking operations.  The source has a voltage of 230v.  Assuming continuous conduction:

(i)
Calculate the time ratio of chopper for the motoring action at rated torque and 350r/m. 

(ii)
Determine the maximum possible speed if maximum value of time ratio is 0.95 and maximum permissible motor current is twice the rated value.

4. a)
Explain the principle of closed-loop control of dc drive using suitable block diagram.

    b)
A dual converter three phase bridge circuit supplied power to a 540V, 40A separately excited dc motor with an armature resistance of 1.2(. The voltage drops on the bridge thyristors are 12v at rated motor current. Power is supplied by an ideal three phase source with an rms line voltage 400v, 50Hz.  Find the necessary firing, delay angle and motor back emf for:

(i) Motoring operation at rated load current with motor terminal voltage of 400v.

(ii) Regeneration operation at rated load current with terminal voltage of 400v.

(iii) Motor plugged at rated load current with a terminal voltage of 400v and a current limiting resistor of 5 ohms.
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5. a)
What is an AC Voltage Controller?

    b)    Explain with suitable diagrams the various types of solid state 3 phase AC Voltage Controllers which can be used for speed control of 3 phase Induction motors from stator side.  Mention the advantages of the Ac Voltage Controllers over the other methods of solid-state speed control techniques of 3 phase Induction motor.

6.a)
What is a voltage source Inverter?

b)   
Explain with suitable block diagrams the various types of VSI Controlled Induction motor drives.

7.
A 3-phase, 400V, 50Hz, 4 pole, 1400rpm, star connected wound rotor induction motor has the following parameters referred to the stator R1 = 2(, R2’ = 3(, X1 = X2’ = 3.5(.  The stator to rotor turns ratio is 2.  The motor speed is controlled by static Scherbius drive.  The inverter is directly connected to the source.  Determine.

(i)  The speed range of the drive when (max = 165( 

(ii)   The firing angle for 0.4 times the rated motor torque and speed of 1200 rpm.

(iii) 
Torque for a speed of 1050rpm and firing angle of 95(.


8.
Describe the converter used for low frequency high power synchronous motor drives with relevant waveforms.
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