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10.

ANSWER AL QUESTIONS
PART—A (10x2=2¢ marks)

What are the advantages of electric drives?
What is a regenerative braking?

Why  self commutated devices are preferred over
thyristors for chopper circuits?

What causes the POOr input power factor in phase
controlied DC drives?

What is meant by ficld weakening control?
What is the purpose of current control in DC drives?

Constant torque loads are not suitable for AC voltage
controller fed induction motor drive. Why?

Give the demerits of (ST fed induction motor,

What are the characteristics of self controlled mode
operated synchronous motor?

Mention some applications of PMSM.
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(@ ) Write about drives and compare DC and (8]
AC drives.

i) A thyristor fed DC motor has following (8
specifications: Rated armature current is
700 A, armature resistance 15 0.0162. The
drive operates on following duty cycle:

(a) Acceleration at twice the rated
armature current for 15sec.

(b) Running at full load for 20sec.

(c) Pe acceleration at twice the rated
armature current for 15sec.

(d) Idling interval.

The core loss is constant at ikw. If
B has a value of 0.5. Determine the
maximum frequency of drive operation.

Or

(® @@ Explain in detail about multi quadrant
operations.

(i) Whatare the different modes of operation
of electric drives and explain it.

@ O A 290V, 1200rpm, 15A separately excited
motor has an armature
resistance and inductance of 1.8Q and
3omH  respectively. This motor is
controlled by a single phase fully
controlled rectifier with an ac source
voltage of 230V, 50Hz. Identify the modes
and calculate developed torque for a = 60°
and speed is 450rpm.
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(b)

(i)  Explain time ratio control and current (8)
limit control.

Or

() Speed of a separately excited de motor s (8)
controlled by means of 2, 3 phase full
converter, one in the armature limit and
the other in the field circuit and both are
fed from 3 phase, 400V, 50H, supply.
Resistances of the armature and field
circuits are 0,20 and 4000 respectively,
The motor constant is 0.5V sec/A. Field
convertér has zero degree firing angle
delay. Armature and field currents have
negligible ripple. For rated torque of
80Nm' at 3000rpm.  Caleulate Rated
armature current, firing angle delay of
the armature current converter, speed
regulation at rated load, Input power
factor of armature converter,

(i) Explain the operation of the gwo (8)
quadrant chopper fed dc¢ drive system.

O  Explain with neat diagrams of armature (8)
weakening control and field weakening
control.

(i) Write in brief selection of converters and )
explain the various characteristics of
converters.

Or

Derive the transfer function of separately  (16)

excited DC motor,
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What is meant by V/F control? Explain
with block diagram.

A star connected squirrel cage induction
motor has the following ratings and
parameters 400V, 50Hz, 4 pole,1370rpm,
R. = 20, R’= 30, X=X’= 35Q,
Xn=55Q it is controlled by a CSI at a
constant flux. Calculate motor torque,
speed, stator current for 30Hz and rated
slip speed Inverter frequency and stator
current for rated motor torque motor
speed of 1200rpm

Or

A 3kw, 400V, 50Hz, 4 pole, 1370rpm
delta connected squirrel cage induction
motor "has the parameters referred to
stator Ri= 2Q, Re= 50, Xi=Xo=5Q, Xm=

“80Q. Motor speed is controlled by stator

voltage control. When driving a fan load
it runs at rated speed at rated voltage.
Caleulate

(a) Motor terminal voltage, current and
torque at 1200rpm.

(b) Motor speed, current and torque for
the terminal voltage of 300V,

Explain in detail closed loop control of
three phase induction motor.

A TMw, 3 phase 12KV, star connected, 6
pole, 50Hz, 0.9 (leading) power factor
synchronous motor has X.= 10Q and R. =
0, rated field current is 40A. Machine is
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controlled by variable frequency control

at constant V/F ratio up to the base

speed. Determine

(a) Armature current and power factor
for regenerative braking power output
of 4MVA at 750rpm and rated field
current.

(b) Torque and field current  for
regenerative braking operations at
rated armature current, 1500rpm and
unity power factor.

Briefly explain PMSM drives.

Or

(b)  Explain Marginal angle control and power
factor control.
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