
D

Reg No.:

03000EE308052004

Name:

CKsh,i'Q
li+'/ I 'r'

Course Code: EE308

Course Name: Electric Drives

Max. Marks: 100 Duration:3 Hours

,PART A

. Answer all questions, each caruies 5 marks. Marks

I Write down the fundamental torque equation of an electric drive system. What (5)

are the different compdnents of load torque?

2 Draw the circuit diagram of a single phase semi-controlled rectifier fed (5)

separately-exited DC motor drive. In which all quadrants can the drive operate?

3 What is meant by regenerative braking? How regenerative braking is achieved (5)

with a c*ropper fed DC drive?

4' What are the benefits of keeping the value of V/f ratio constant while controlling (5)

5

t6
7

the speed of an induction motor?

Draw the circuit diagram of a Current Source Inverter (CSI) fed induction motor (5)

and list any two advantages of CSI over Voltage Source Inverter (VSD.

What is meant by vector control of AC motor? (5)

List down the salient features of "True Synchronous Mode" of operation of (5)

Synehronous"l,ifibtor. .

8 Why a "self controlled" synchronous motor is free from hunting oscillations? (5)

-'-,--i

PART B

Answer any twofull questions, eech carries 70 marks.

9 a) Explain the concept of steady state stability of an electric drive system? (5)

b) A"200 V, 30 A, 1000 rpm, Separately excited DC Motor has an armature (5)

resistance of 0.3 Q. The speed of the motor is controlled using Armature-Voltage

Control technique, employing a single-phase fully controlled rectifier fed from

230 V,50 Hz AC Source. Assume continuous conduction mode of operation.

Calculate the firing angle for load torque of 40 Nm at rated speed.

/g.9UCA?.7^\.f:ft'<%

#F-
*OUL KALAM TECHNO"O""O W(?\J2
emester B.Tech Degree (s,FE) Examinarion May 2022 (20r\3"h;lt")&F NNfit,Sixth Semester B.Tech Degree (S,FE) Examination May ttrt ,rrtiq:j$:,r#rryTi

*t*Q!f-r;i"

Page I of3



03000EE308052004

10 a) Derive the condition for steady state stability of a motor-drive system .:. (5)

b) With neat circuit diagram cor$pare the two modes of operation of dual converter (5)

fed DC drive. i

11 a) How is closed loop speed control achieved in an electric drive system? (5)

b) A 200 V, 30 A, 1000 rpm, Separately excited DC Motor has an armature (5)

resistance of 0.3 O and field resistance of 300 O. Rated field voltage is 200 V.

The speed of the motor is controlled using Field Voltage Control technique,

- employing a single-phase fully controlled rectifier fed from 230 V, 50 Hz AC

Source. Assume continuous conduction mode of operation. Calculate the firing

< aflgle of the converter for rated load at 1400 rpm.

" PART C

' Onsu,er any two full questions, each carries 10 marks.

12 a) With neat circuit diagram and waveforms, explain the working of a step up (5)

cyclo-converter.

b) What is meant by stator voltage control? How stator voltage control is employed (5)

in three phase induction motor?

13 a) A230 V, 960 rpm, 200 A separately excited DC motor has armature resistance of (5)

0.02 O. The motor is fed from a chopper which provides both motoring and

braking operations. The source has a voltage of 230 V. Assuming continuous

conduction. Calculate duty ratio of chopper for motoring operation at rated

I torque and 350 rpm.

' b) Why does Kramer drive has a low range of speed control? (5)

of 0.15 O. The motor is controlled by a class-C chopper operating with a source

voltage of 230 V and a frequency of 400'fl2. Calculate the motor speed for a

braking operation at a duty ratio of 0.4 and half the rated torque.

b) Derive the condition for maximum torque of an induction motor. Also derive the (5)

value of the maximum torque the machine can develop.

PART D

Answer any tfio full questions, each carries 70 marks.

15 a) Draw the circuit diagram of a voltage source inverter fed induction motor drive (5)

and explaih its working
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b) What is meant byergia *gte psmd? List the advantages of rrykr agte t3)
control. *

16 a) Explain how a volt+ge sottrae inv.erta H induction rnotor is operated h dyrmi8 (5)

brakiry d regenerative haking

b),.:hw tlre'block diagrm of micreontroller based permarent EEgret (5)

slrnchronesmotor.

17 'a) A spece twtor, at a given'tirre instm is given by va* = 7.a7 - 9.6 a + 2.s9 a2, (5)

where "a" is the phaffi roAtion opefator, gtven by a: e!(zftt3).

Trag$fd€'fte,gi\r€n src vector info a stationary, ortrogonal refereree frame

t. md exprms the space \rector in th€ new rcfere,nce frame. spociry the

transfo io$mafix'usd.

b) Expttin'fu opcration of a sclf-cortrokl sync*ronous motor drive rsi*g load (5)

*t"n U *ryristor irveter.
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