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fii‘,ighth Semester B.E. Degree Examzi‘pa"tfi’on, July/August 2021

Industrial Drives and Applications

Time: 3 hrs. . . Max. Marks: 100

o

Note: Answer anyFI VE full questions.

Explain the speed control conventions and four quadrant operation of motor driving a hoist
load. o B (08 Marks)
Explain different power modulators that are used in drive system. (04 Marks)
A drive has the following parameters J = 10 kg-mﬂ T =15+ 0.05N, T, =5 + 0.06N N-m.
Initially drive is working in steady state. Now the drive is braked by electrical braking.
Torque of the motor during braking is given by T = -10 — 0.04N N-m. Calculate the time

taken to stop. _ (08 Marks)
Obtain the fundafriéntal torque equation of a motor load system. (06 Marks)
Explain closed loop speed control of drives. (06 Marks)

A weight of 500kg is being lifted up at a uniform speed of 1.5 m/sec by a winch driven by a
motor running at a speed of 1000rpm. Moment of inertia of the motor and winch are 0.5 and
0.3 kg-m” respectively. Calculate the motor torque and equivalent moment of inertia referred
to motor shaft. In the absence of weight motor develops a toque of 100Nm when running at
1000rpm. Assume efficiency of winch = 100%.. . . (08 Marks)

time duty. . . . (10 Marks)
A 220V, 960rpm, 12.8A separately excited dc motor has Ra=2Q, L, = 150mH. It is fed
from a 1 ¢ half controlled rectifier with an AC source voltage of 230V, 50Hz. Calculate:

1) Motor torque for firing angle = 60° and speed = 600rpm

if)  Motor speed for firing angle = 60° and toque = 20Nm. (10 Marks)

Develop an expression of overloading fac{(}}r K while selecting the motor rating for short

Explain,éhopper control of BC series motor for motoring and regenerative operation.

A 1 S, (10 Marks)
“Select the motor for driving the equipment which has the load curve shown in Fig.Q.4(b).
~Last 46 sec torque is constant at 8N-m. (10 Marks)
/L‘
e
f T
. 7
{
§ 2
i t 5
lo 4o go {
Fig.Q.4(b)
1of2




10

ow®

(S

17EES82

Describe the operation of induction motor operating with unbalanced voltages. (10 Marks)
A 400V, Y connected, 3 phase, 6 pole, S0Hz induction motor has following parameters
referred to stator: Ry = R/ =1Q), X, = X =2Q. For regenerative braking operation of this
motor determine: Y

i) Maximum overhauling torque it can hold and range of speed for safe operation.

ii)  Speed at which it will hold an overhauling load with a toque of 100N-m. (10 Marks)

Explain variable frequency control of induction motor with relevant diagram. (08 Marks)

A 2200V, 2600kW, 735rpm, 50Hz, ‘8pole, 3phase squirrel cage induction motor has

following parameters referred to the stator R, = 0.075Q, R!=0.1Q, X, = 0.45Q, X'=0.55Q

stator winding is delta connected. o

1) Calculate starting torque and maximum torque as a ratio of rated torque, if the motor is
started by star delta starting what is the maximum value of line current during

starting? = & g
i)  Calculate transformation ratio of an auto transformer so as to limit the maximum
starting currentftbq”itwice the rated value. (12 Marks)

Explain the braking and multiquadrant opgratién of voltage source inverter fed induction

motor. v (10 Marks)
Explain pull in process in synchronous motor operation from fixed frequency supply.

S 5 (10 Marks)
Describe the current source inver\tgyrfc(‘)ntrol of induction motor. (10 Marks)
For inverter fed induction motor drive calculate approximate values of
1) Speed for a frequency of 30Hz and 80% of full load torque
i)  Frequency for a speed of 40Hz and speed of 1100rpm.

Given data for induction motor: P ,

Y connected, 400V, 50Hz, 4 pole, 1370rpm: ~' (10 Marks)
Explain the self controlled synchronous motor drive, employing load commutated thyristor
inverter. e (10 Marks)
Explain brushless DC motor drive for servo applications. (10 Marks)

With a‘néa‘t block diagram, EXpléin the true synchrbnOus mode variable frequency control of

multiple synchronous motor drive. g (10 Marks)
Explain the drive requirements of cranes and hoist drive. (10 Marks)
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