fmportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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17EES82

Eighth Semester B.E. Degree Examih’iition, Feb./Mar. 2022
Industrial Drives and Applications

Max. Marks: 100
Note: Answer any FIVE full questwns, choosmg ONE full questton ﬁom each module.

Module—l

a. With relevant block diagram, discuss the operation of electrlcal drlve system. (06 Marks)
b. With relevant speed — torque characteristics and polarltles explain the four quadrant
operation of a motor dnvmg (08 Marks)
c. A weight of 500kg bemg lifted up at a uniform speed of 1.5m/sec by a winch driven by a
motor runnlng at a speed of 1000rpm. The moment of inertia of the motor and winch are 0.5
and 0.3 kg-m’ rﬁspcctlvely Calculate the motor torque and equivalent M.I referred to the
motor shaft. In fhc absence of weight the motor develops a torque of 100N-m, when running
at lOOOrpm &~ (06 Marks)
a. Mentionand discuss the factors cons1dered for the choice of electnc drives. (04 Marks)
b. Derive the expression for the loadtorque and momen inertia referred to the motor shaft
for loads with rotational motion and translational motion.: (08 Marks)
c. With relevant block diagram, discuss the operatlon of closed loop” of drive system

incorporating speed and. current loop. (08 Marks)
Module-2

a. With usual nota ons discuss and derive the expression for heatmg and cooling curves of an

/ (06 Marks)

explain the operatlon of single phase fully controlled
rectifier fed separately ex01ted DC motor drive u der continuous conduction mode of
operatlon Derive an expression for speed. ; (08 Marks)

c. A DC separately excited DC motor is fed by chopper from 600V source, R, = 0.05Q and

back’emf constant is K¢ = I 527V/A-rad/scc The average armature current I = 250A and

.the field current is Ig= 2. 5A Assume annature current is continuous and ripple free. For a

duty cycle of 60% determme

i om the source i) Motﬁr speed iii) Developed torque. (06 Marks)

b. With relevant.circuit and waveforms,(

‘ ) OR

a. Mention and d1scuss any four classes of duties to be performed by motors with load torque
and temperature curves. (08 Marks)

b. With relevant circuit and-waveforms, discuss the operation chopper fed DC drive for
motoring and regenerative braking with necessary equations. . (08 Marks)

c. A DC separately excited motor is fed from a single phase semiconvertor with 230V, 50Hz
supply, for both ficld and armature. Ry = 20092 and R, = 0.3Q, the load torque is SONm at

900rpm. The. Voltage constant K, = 0.8V/A -rad/sec. Assume continuous current.
Determine:

i) Field current for as=0

ii) Firingangle in armature converter circuit. (04 Marks)
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Module-3
With relevant equations, discuss the operation of an om unbalanced source voltage.
Draw the speed torque characteristics. (06 Marks)
A 440V, 50Hz, 6 pole, 950rpm, star connected IM has the following parameters referred to

the stator : Ry = 0.5Q,R! =0.4Q, X =X, =1. ZQ NXm = 50Q). Motor driving a fan load
where Tr = 0.0123 W,.. Now one phase of the motor fails. Calculate the motor speed and

current. Will it be safe to run motor for a long perxod‘? ‘ - (08 Marks)
Mention the two important features of startmg of LM explain with necessary diagram start
delta starter using circuit breakers. ' (06 Marks)
OR
With per phase equivalent c1rcu1t discuss and derive the performance characteristics
equation of the IM drive. Draw the speed — torque curve. (06 Marks)
With relevant circuit and equations, discuss the opcra‘uon of AC dynamic braking of an IM
with two possible connections. (06 Marks)

A 2200V, 2600KW, 7351pm '50Hz, 8pole, 3 phase ] IM has the following parameters referred
to the stator : Ry = 0. 075Q R =0.1Q, X, = 0. 4SQ X1 =0.55Q). Stator winding is delta

connected and consists of two sections in parallel. Determine the following :
i) Starting torque 6 maximum torque as a'ratio of rated torque, if the motor is started by

4

4

start — delta: starter What is the maximum value of hne current durmg startmg?

"y

ice he rated value. What 1s the value starting current? (08 Marks)

. Module-4
With relevant circuit and waveforrns discuss the operatmn of VSI fed 1nduct10n motor
drive. Y G (08 Marks)
With relevant per phase eqmvalent circuit, analyskes the operation o VVanable frequency

control from a current source. Draw S — T and Ivs rotor frequency curves. (06 Marks)
A star connected squlrrel cage IM has the follong ratings and“ parameters 400V, 50Hz,

4 pole, 1370rpm, RS 2Q), R1 =3Q, X, X1 =3.5Q, X 5Q. It is controlled by a

current source mVezter at a constant flux. Determine motor'tcrque speed and stator current
when cperatlnor at 30Hz and rated shp speed P (06 Marks)

OR
With releVant circuit and Wavcforms discuss the opera,tron of CSI fed induction motor drive.
(08 Marks)
W1th schematlc diagram, explam the Vanable frequency control of multiple synchronous
( ~ (06 Marks)
ith the necessary cucmt and equations,’ explam the operation of current regulated voltage
, (06 Marks)

Module-5
With relevant CIrcult diagram, discuss the operation of self controlled synchronous motor
employing load commutated inverter. (08 Marks)

What is a stepper motor? Discuss the important features and disadvantages of stepper motor.
A (04 Marks)
Draw the schematic diagram-and explain the various stages of textile mill in brief. (08 Marks)

OR
, analyse the operation of inventor fed brushless DC motor drive.

, : (08 Marks)
Discuss the construction and working of variable reluctance stepper motor. (04 Marks)
With schematlc ‘diagram, explain the various stages of operation in steel rolling mills in
brief. < (08 Marks)
- * ok ok ok %
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