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BB Teck, DEGREE EXAMINATION, APRIL/MAY 2010,
Bighth Semester
Instrumentation sad Control Engineering
1€ 1004 — INDUSTRIAL DRIVES AND CONTROL
(Regulation 2004)

Three hours Maximun - 100 marks
Ansywer ALL questions.

PART A — (10 » 2 = 20 marks)

A motor aperates on periodic duty evele i which it s clutched to its load for
10 minutes and declutched (o run on 1o load for 20 minutes. Minimum
Lemperature rise is 40°C. Heating and cooling time conatants are equal and
have @ value of 60 minutes, When load is declutched continuously the
temperature rise is 16°C. Detormine.

@ Maximum temperature during the duty eyele and

() Temperature when the load is clutehed continuously.
Why is curreat sensing required in electrical drives?

How are the source current harmonies reduced in chopper fed DC drives?

mpare und contrast AC drives and DC drives.

State the advantages of slip power recovery scheme for the speed control of
induction motars,

A
fed sy

sconverter controlled synchronous motr drive is profersed over inverter
hronous motar drive for lov: epeed applications. Justiy.

In & permanent magnet brushless DC motor, the inducted emf is not exactly
trapozoidal? Why?

What ave the characteristic features of a servo motor drive?
What are the advantages of digital drives over analog drives?

i o ino s sonk BAETCE aned ehertri drTiae.
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PARTB— (5 x 16

0 marks)

) What are the factora to he considered for the seloction of a motor as
adrive? Discuss, ©

i) Bxpluin the various methods of breaking of & DC motor. an

or

Describe the operation of a closed loop spoed conteol scheme. What are
the roles of inner eurrent control and speed control loops? a8

Discuss the operation of a four quadzant DC chopper drive with neat
aketches a6

o

() Draw and éxplain the torque speed characteristics at differcnt
firing angles for & full converter foeding a separately excited

DC motor. ®

(5] Bxplain in dotail with waveforms the operation of a full converter
foeding a separately excited DC motor for continuous conduction
mode, (10)

Die

the principle of veetor control of induction motors. ®

(i) Describe the working of VSI fed induction motor drive with
diagran. ®

or

G Bxpluin VA methad of contral of induction motors and list its

advantages and drawbacks. a0
i) Also derive the expression for maximun torgue. @
() Explain the control and characteristics of & AC servo motor with

neat sketches. (101
{5 Draw and explain the bipolar drive cireuit of  stepper motor. (5

o

@) Briefly explain any one contral algorithm for a stepper motor.  (8)
G Explain with a neat diagram and waveforms the operation of a

three phase half wave brushless de motor drive. )
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Explain how DSP processors ae applied for the contral of drives. (8)

With tho help of a block diagram explain the feedback control of

drives using  PID contraler ®
o

With the help of a block diagram explain in detail the closed loop
contral of drives and lis its advantages.

Explain the design procedure for a current controllor ®





