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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B

consists of 5 Units. Answer any one full question from each unit. FEach question carries
10 marks.and may-have-a;.b, ¢ as sub questions. R

Draw the circuit symbol of thyristor and mark its terminals.
What is a freewheeling diode? What is its purpose?

What are four quadrants.of an electric drive? P— »
Mention the advantages of, electri¢’braking over mechanical braking & @ ..
/What are the applications of four‘quadrant.choppers? * R

Explain basic principle of a chopper.

What is slip power?

Compare between VSI and CSIL.

What is a damper winding? What is its need?

What are the advantages of self controlled synchronous motor drive?

/PART - B

(50 Marks)

A 220 V, 1500 rpm, 11.6 A D.C separately excited motor is controlled by a I-phase
fully controlled rectifier with an ac source voltage of 230 V, 50 Hz. Enough filter
inductance is added to ensure continuous conduction for any torque greater than 25

gegcqnt"o'f rated tq'rgug;"Rg‘Z 2Q. A
4)-What should be-the:value of the firing angle to get-the rated torque-at 1000:;rpm?
“b) Calculate the firing arigle for the rated braking torque and -1 500 rpm. ’

¢) Calculate the motor speed at the rated torque and a = 160° for the regenerative

braking in the second quadrant. [10]
OR
Compare between semi converters and fully controlled converters.
What are the advantages of three-phase converters oyer single phase converters? R
Write the, speed and torque expressions for single/phase fully controlled converter fe
S R FN et [343%

‘separately excited DC motor. & % " :

With a neat block diagram, explain the closed loop coutrol of DC motor drive. [10]
OR
What is regenerative braking? Explain regenerating braking of DC motors. Also

mention its advantages.

W’hag"aré"‘dual cop‘Vergéfs appllcanons [5+5]




6.a)  What =2 difivren: choppers? Explain the tinie ratio control of choppers.
by A 2200, 2440 100 rpm separately exciied 2O nioter has an armature resis
Motor s cont ollcd by a chopper with ir:guency of 300 Hz and source voiiage of 230V,
Calculate the duty ratio for 1.2 tnms rated torque and DOO 1pm. {5+5]
SOR” A A A
A2, ( 1y-excited DC , ,
10.02Q. The motor is fed from a chopper which provxdcﬂs' both motoring and bral\mszz
operations. The source has a voltage of 230V. Assume continuous conduction.
a) Calculate the duty ratio of the chopper for motoring operation at rated torque and

tance of 242

o’r‘ has an anmatuw resistance™¢

350 rpm
b) Calculate the duty ratio of the choppel for braking opelatl(m at rated torque and

350 rpm-. # ; R ] : AT .
¢)If the: maxmlum duly ratio : ‘of: the choppc LS Jmmd to 093 ‘md mammum_}

'pumlsSIblu motor curferit is twice the rated, caleulaté maximum perniissible motor
speed obtainable without field weakening and power fed to the source.
d) If the motor field is also controlled in (c), calculate field current as a function of its

rated value for a speed of 1200 rpm [2+2+3+3]

- 8. What are ac voltage controllers? Explain the speed control of three-phase induction ...
‘ ' ge conuollers Also draw thc speed -tor que clnm tuxstxcs [IO] ;o
9.a) What is a PWM inverter‘? E\'plain its operation.
b)  With a neat block diagram, explain the closed loop control of PWM inverter fed three-
[5+5]

motors usmﬂ ac v'

phase induction motor drive.

I1.a) List and explain various applications of load commutated CSI fed synchronous motor.
b) Explain the operation of Load commutated CSI fed Synchronous Motor. [5+5]
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