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B.E DEGREE EXAMINATIONS: MAY 2018
(Regulation 2015)
Sixth Semester
ELECTRICAL AND ELECTRONICSENGINEERING
U15EET602: Solid State Drives

COURSE OUTCOMES

CO1L:
Cco2:
Coa3:
CO4:
COs5:
COe6:

Compare various types of loads and characteristiosotors
Choose the braking scheme for motor drives

Construct the power converter circuit for DC maddres
Design the power converter circuit for AC motoves
Describe the speed control schemes for DC and Aomaoives
Select the motor for specific application

Time ThreeHours Maximum Marks: 100

1.

Answer all the Questions:-
PART A (10x 1=10Marks)

Matching type item with multiple choice code CO3 [K]]
List | List 11

A. Single phase full converter I. Quadrant IV

B. Forward Motoring ii. Quadrant | and IV

C. Regenerative braking lii. Quadrant |

D. Dual converter ivQuadrant LIL I &IV

A B C D
a) i iii [ iv
b) iii iv i [
C) ii iv il [
d) iii [ i iv
The rectifier is said to operate as an invertefor Co3  [K]]
a) =90 b) =60
c) >o0 d) <9¢
Which of the following statements are true wikpect to the synchronous motor? CO4 [Kg]

1. A synchronous reluctance motor can be visualizea ssient pole motor without a
field winding.
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2. Synchronous motor speed cannot be controlled byngthe frequency.
3. The harmonics in motor current produce torque pigisa and losses in rotor and
damper windings.

a) 1and 3only. b) 1,2and3.

c) 1and?2only. d) 2and3only.

What type electric drive is used in cranes? COo1
a) Multimotor b) Group

c) Individual d) Both (a) and (c)

Assertion (A): The control of a three-phase induttimotor, particularly when the dynami€04
performance involved is more difficult than D.C. tois.
Reason (R)An induction motor is very poorly damped compam@d D.C. motor.
a) Both A and R are Individually true andd) Both A and R are Individually true but

R is the correct explanation of A R is not the correct explanation of A
c) Alistrue but R is false d) Ais false butRrue
A step down chopper is operated in the contisumnduction mode in steady state withGP3
constant duty ratio D. If ¥ is the magnitude of the dc output voltage and Jfi§/the
magnitude of the dc input voltage, the ratig\Xs is given by
a D b) 1-D
c) 1/(1-D) d) D/(1-D)
Arrange the firing angle in the order of in@ieg speed in a single phase fully controlled CO3
converter fed DC drive.

1. 60 2.120 3. 90 4.0

a) 2-3-1-4 b) 1-4-3-2
c) 4-1-2-3 d 4-3-1-2
AC to DC circulating current dual converterg aperated with which of the followingcO2
relationship between their triggering anglesdndoy)?
a) a1+02-360° b)  04.0,-180°
C) og+0p=180° d og+0-90
Assertion (A): In large synchronous motors,\&ese disturbance is caused in supply lines. CO5
Reason (R)Large motors have high plugging current.
a) Both A and R are Individually true andd) Both A and R are Individually true but

R is the correct explanation of A R is not the correct explanation of A
c) Alistrue but R is false d) Aisfalse butRrue

[Kq]

(K4l

[Ke]

[Ko]

(K]

(K2l
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10. The hysteresis synchronous motors are employlesv power applications requiring .CO6 [Ky]
a) Smooth start b)  Quiet operation
c) Both(a)and (b) d) Heavy duty

PART B (10x 2 =20 Marks)
(Answer not morethan 40 words)
11. Define intermittent periodic duty. Draw the veéorm. CO1 [K4]
12. Draw the block diagram of an electrical drive. COZ [K4]
13. Draw the graph relating output voltage andh§jriangle for a single phase half-controll€eP3 [Ko]
rectifier fed DC motor drive.
14. A single phase half controlled rectifier isvilig a separately excited DC motor. The DCO5 [K]
motor has a back emf constant of 0.25 V/rpm. Tineatuire current is 5A without any ripple.
The armature resistance is 2 ohms. The convertweoiiking from a 230V, single phase AC
source with a firing angle of 30 degrees. Undes tperating condition, determine the speed
of the motor.
15. What are the applications of chopper fed D@e&? COZ [Kq]
16. A 230V, 960 rpm and 200A separately excited m@or has an armature resistance of 0.023 [K]
ohms. The motor is fed from a chopper which prowideth motoring and braking operations.
The source has a voltage of 230 V. Assuming cantis conduction, calculate duty ratio of
chopper for motoring operation at rated torque 3&@ rpm.
17. When operating in regenerative braking, theiatidn motor slip should not be allowed t604 [Ka]
exceed the breakdown slip. Why?
18. Why the rotor resistance control is prefermedow power crane drives? How does the rotéP4 [Ka
resistance control help during counter-torque lorgKi
19. When operating in true synchronous mode, whyfrdgquency of must be changed in small CO4 [K;]
steps?
20. Why a self-controlled synchronous motor is freen hunting oscillations? CO4  [Ky]

Answer any FIVE Questions:-
PART C (5x 14 =70 Marks)
(Answer not mor e than 300 wor ds)

Q.No. 21 isCompulsory
21. A motor has a thermal heating time constang®fminutes. When the motor runs Coz [Kyj

continuously on full — load, its final temperatuige is 8§ C.

PAGE 3 OF 4



22.

23.

24.

25.

26.

27.

a) What would be the temperature rise after 1 hhefrotor runs continuously on
full-load?

b) If the temperature rise on 1 hr rating is’ 8) find the maximum steady-state
temperature at this rating.

c) How long will the motor take for its temperaturerise from 58C to 80C, if it

is working at its 1 hr rating?

(i) With the help of relevant block diagram kip the slip power recovery scheme.

(ii) Discuss static rotor resistance control scaarhinduction motor drive.

Explain the multi-quadrant operation of a sapey excited DC motor drive fed from a

dual converter in detail with neat diagrams.

With suitable waveforms and mathematical exgoes explain the operation of single

phase fully controlled rectifier fed separatelyiee@d DC motor drive.

Discuss and draw the speed-torque charactsristivarious types of loads with neat
diagrams.

Explain the operation of chopper for forward tonmg and braking control of
separately excited DC motor with the aid of diaggsaand waveforms. Also obtain the
expression for motor terminal voltage and speed.

Explain with neat diagram the self-controllgshdhronous motor drive employing a
cycloconverter.
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