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1. a) 
Explain how four-quadrant operation is achieved by dual converters each of 3 (  full wave configuration for d.c. separately excited motor.





    b) 
Distinguish between circulating current and non-circulating current mode of operation. 

2. 
What are the advantages of electric braking over mechanical braking of D.C. motors? Explain with proper circuit diagram Speed-Torque characteristics of D.C motor under dynamic braking, for the following types:


a)
Separately excited dc motor

b)
Series motor

3. a)
List the advantages offered by dc chopper drives over line-commutated converter controlled dc drives.

   b)
A dc chopper controls the speed of dc series motor.  The armature resistance      Ra = 0.04(, field circuit resistance Rf = 0.06(, and back emf constant Kv = 35 mV/rad/s.  The dc input voltage of the chopper Vs=600V.  If it is required to maintain a constant developed torque of Td = 547N-m, plot the motor speed against the duty cycle K of the chopper.

4.
A pump has a torque-speed curve given by TL=(1.4/103) N2 Nm. It is proposed to 
use a 240V, 50 Hz, 4 pole, star connected Induction motor with the equivalent 
circuit parameters (referred to stator turns)



R1 = 0.25 Ω, R2 = 0.6 Ω, X1 = 0.36 Ω, X2 = 0.36 Ω, Xm = 17.3 Ω.


The pump speed N is to vary from full speed 1250 RPM to 750 RPM by voltage control using pairs of inverse-parallel connected thyristors in the lines. Calculate the range of firing angles required.


5.
A three phase, 4-pole, 18 KW, 300V, star connected Induction motor is driven at 
50 Hz by a six step voltage source inverter supplied from a DC supply of 200V. 
The motor equivalent circuit parameters for 50 Hz operation are



 R1 = 0.1 Ω, R2 = 0.17 Ω, Xl = 0.3 Ω, X2 = 0.5 Ω, Xm = large.


 Calculate the harmonic torques due to the 5th and 7th harmonic currents. Show 
that, for operation at 1450 RPM, 50 Hz, the harmonic torques are negligible. 
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6.
The speed of a 3-phase slip ring induction motor is controlled by variation of rotor resistance.  The full load torque of the motor is 50Nm at a slip of 0.3.  The motor drives load having a characteristics T ( N2.  The motor has 4 poles and operates on 50Hz, 400V supply.  Determine the speed of the motor for 0.8 times the rated torque.  The operating condition is obtained with additional resistance in the circuit.  The resistance is controlled by chopper in the rotor circuit.  Determine the average torque developed for a time ratio of 0.4. 


7.
Describe cycloconverter drive versus VSI drive for synchronous motor in detail and state their advantages and disadvantages.

8.
Explain, under what conditions the load commutation for CSI can be applied and discuss the operation with modified CSI. Give few advantages.
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