50, will be treated as malpractice.

g blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remainin
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Industrial Drives and Afagllcatlons

Max. Marks: 80

Vo

each module.

Write the block diagram of zin electrlcal drive and menti

modulator. (04 Marks)
A motor drives two loads;’ has rotatlonal motlon and the other translational motion.

Moment of inertia of motor‘s 1.2 kg. m’. Motor ‘at a speed of 1000 rpm. The load with
rotational motion has an inertia of 7 kg.m” and a torque of 10N.m at a speed of 200 rpm. The
load with translational'motion moves at a speed of-10m/sec with the weight of 10 kg and a
force of 20 N. Calculate the equivalent inertia and torque of the system, referred to the motor

shaft and powematmg of the motor assummgnegllglble loss in the transmission system.
(05 Marks)

With a neat dlagram, explain the four quadrant operation of a motor driving a hoist load.
e (07 Marks)

ion the functions of power

A ™

rque as referred to

motor shaft for loads with.rotational motion. (07 Marks)
A motor equipped with a flywheel is to supply ‘a, d torque of IOOQN 'm for 10 sec followed
by a hght load period of 200 N.m long enough for the flywheel to regain its steady state
speed. It is desired to limit the motor torque: to 700 N.m. What should be the moment of
inertia of flywheel? Motor has an inertia of 10 kg-m’. Its no ‘load speed 1s 500 rpm and slip
at a torque of 500 N.m is 5%. Assume: speed—torque characteristic of motor to be straight line

in the region ofi mterest : (05 Marks)

Explain howa current limit control‘functlons m closed loop control of drives. (04 Marks)
v ﬁ » Module-2

Derive an expression for %ﬁiaerature rise of a motor during normal operation. (10 Marks)

A Sf)KW 3 phase, 440V, , 50Hz, 1440 rpm’ sepimel — cage induction motor has constant loss

@ ‘variable loss at full load in the proportion 1 : 3. Its rated temperature rise is 55°C and its

‘heating and cool , time constants are 40 and 60 minutes respectively. Find the intermittent
rating if perlodlc load of half hour duratlon are applied at an interval of half hour. (06 Marks)

4 w : iv
Explain with’drive current and relevant waveforms (discontinuous current) a single phase
fully controlled rectifier control of a separately excned DC motor. (08 Marks)

supphed through a3 ph“a“se fully controlled rectifier from as AC source of 208V lme 50Hz.
The motor is operatmg 1n continuous conductlon mode The field is exc1ted to a voltage

(08 Marks)

1 of2
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Module-3 "
Explain the behaviour of 3 phase induction motor when "fed from a non-sinusoidal voltage
Supply (06 Marks)
A 2200V, 260kW, 735 rpm, 50Hz, 8 pole, 3 phase squlrrel cage induction motor has the
followmg parameters referred to the stator: _
=0.075 Q, Rl =0.1Q, X = 0.45Q, xh=0. SSQ Stator wmdmg is delta connected and
con51sts of two sections connected in para]lel
i)  Calculate starting torque and maximum torque as a ratio of rated torque, if the motor is
started by star-delta sw1tch1ng What is the max value of line current during starting?
ii)  Ifthe motor is started by, connectmg series reactors in’ lme ‘what should be the value of
reactors so as to limit the lme current to twice the rated value? (10 Marks)

OR
Explain ac dynamic brakmg of 3 phase induction motor w1th i) Two lead  ii) Three lead

connections. . . ¥ (10 Marks)
Derive expressmns for time required stop the mductlon motor by plugging when running at

synchronous speed (06 Marks)

{
Module-4

Explain™ w1th relevant diagrams .the Voltage source Inverter (VSI) control of 3 phase

induction motor. What are the dlsadvantages of this method how they can be minimized?
(08 Marks)

ase induction motor. (08 Marks)

Explain the closed loop control for VSI controlled

( OR, & N
Explain the 3 phase ifiduction motor fed from a vanable frequency CSI. What are its
(06 Marks)

,,,,,,

Rs=2Q, Rl % SQ X X1 = 6Q= ’d X = 60Q. It dnves a fan load at rated speed when
full voltage is apphed Motor speed is controlled by*fhe stator voltage control. Calculate the

motor tefminal voltage for a spe’ d of 1200 rpm. ¢ (10 Marks)
3 " CMRIT LIBRARY
. ' Module-5 RANGALORE - 560 037
Explain with neat sketch ‘self-controlled syﬁchronous motor drive employing load commuted
mverter (07 Marks)

M,Explam with d1agram and waveforms trapezmdal PMAC (Brushless dc) motor. (09 Marks)

™~ OR

Explain 1mportant features of stepper motors. (06 Marks)

Write a technical noteon:

(i) Textile Mill Drives

(i) Steel Rolling Mill Drlves (10 Marks)
& * % k k %
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