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SECOND SEMESTER
PE 921 - SOLID STATE DC DRIVES
POWER ELECTRONICS AND DRIVES
Time: Three Hours % Maximum: 100 marks
ANSWER ALL QUESTIONS
PART--A (10%2=20 Q\arks)

1. List the drawbacks of armature resistance control.
2. What is static ;Waﬁ'i-Leonard drive?

3. Write the expression for average ofp voltage of full
converter fed de drives?

4. Mentiomghe drawbacks of rectifier fed dc drives?

5. A dc series motor is'fed from 600V dc source through a
chopper. The average armature current of 300A is ripple
free. For a chopper duty cycle of 60% determine input
power from source and motor torque. Assume

k=4 x 10*Nm/amp?

6. Why self commutated devices are preferred over thyristor
for chopper circuits?

7. Mention the applications of electrical drives.
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‘What are the advantages of closed loop dc drives?

What are the advantages of using PI controller in close
loop control of de drive?

What are the methods of speed detection?
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PART-B (5%16=80 marks)

A 230V, 500rpm, 100A separately excited dc
motor has an armature. resistance of 0.1Q.the
motor is driving under rated conditions, a load
whose torque is constantand independent of
speed. The speeds below the rated speed are
obtained with armature voltage control (with
full field) and speeds above the rated are
obtained by field control (with rated armature
voltage).

(i) Calculate the motor terminal voltage
when the speed is 400rpm.

(i) Bij}mt amount should flux be reduced
to get a*‘motor speed of 800 rpm?

Neglect the motor’s rotational losses.
Or

(i) With neat diagram explain the
multiqudrant operation of separately
excited dc motor with regenerative
braking.

(i) Write short notes on Armature
resistance control.
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With neat sketch explain the operation of 3-
phase full converter fed separately excited dc
motor.

Or

A 220V 1500rpm ,11.6A separately excited
motor is controlled by a 1-phase fully
controlled rectifier with an ac source voltage
of 230V,50HzEnough filter inductance is
added to ensure continuous conduction for any
torque greater than 25 percent of rated
torque, Ra=20 |

i) What sheuld be the value of the firing
angle to get the rated torque at
1000rpm? :

(i) Calculate the firing angle for the rated
braking torque and speed-1500rpm.

. ~

! (1ii) Calculate the motor speed at the rated

. torque and ¢ = 160° for the regenerative
‘brakfmg inithe second quadrant.

i)  The chopper used for on-off control of a
de. sepdrately-excited dc motor has
supply voltage of 230V de, an on time of
10m sec and off-time of 15m sec.
neglecting armature inductance and
assuming continuous conduction of
motor current, calculate the average
load current when the motor speed is
1500rpm and has a voltage constant of
K= 0.5V/red per sec. The armature
resistance is 3€2.
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(i)  Write short notes on.
(a) Time ratio control.
(b) Current limit control.
Or

With neat sketch draw the schematic of class
E chopper and explain the working principle
of it. . %

Draw and explain the closed\loop control with
inner loop-. control and field weakening
method.

Or
Derive the transfer function of separately
excitedrde motor with armature control.

W{tL neat &iagram explain the phase locked

;, loop control for'de motor.

5,

— Or

With mpeat diagram explain the micro
computer control of DC separately excited dc
motor.




