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ANSWER ALL QUESTIONS
PART—A (10%2=20 marks)

1. Mention the different factors for the selection of electric
drive.

2. What are the components of load torque?
3.  State advantages of de chopper driver.
4. What is speed regulation of dc drives?

5. Why the power factor of the slip power recovery scheme of
speed control of induction motor is low?

6.  Compare slip power recovery with rotor resistance control.
7.  Define torque angle.
8.  What are the advantages and disadvantages of PMSM?

Draw the basic block diagram of closed loop control
system.

10. What are the advantages of closed loop speed control
system?
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PART—B (5x16=80 marks)

(i)  Draw the schematic of motor load system
and explain it salient features.

(i) What are the different modes of
operation of electrical drives and explain
each briefly.

Or

(1) A motor having a suitable control cireuit
develops a terque given hy the relation
slip T = pw+q where p and g are positive
constants. This motor is used to drive a
load whose torque is expressed as
Timrw’+s where v and s are some other
positive constani». The total inertia of
the rotating masses is J.

() Determine the relations amongst
the constants p, g, r and s in order
that the motor can start together
with the load and have an
equilibrium operating speed?

(b} Calculate the equilibvium
operating speed.

{c) Will the drive be stable at this
speed

(d) Determine the initial acceleration
of the drive.

(ii) List the advantages of Electrical drive.
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A separately excited de motor drives a
rated load torque of 85Nm at 1200rpm.
The field circuit resistance is 200Q and
armature circuit resistance is 0.2Q. The
field winding connected to 1-phase, 230V
source, is fed through 1-phase full
converter with zero degree firing angle.
The armature circuit is also fed through
another full converter from the same 1-
phase, 230V source. With magnetic
saturation neglected, the motor constant
is  0.8V-sec/A-rad. For ripple free
armature and field current determine

(a) rated armature ¢urrent

(b) fiving angle delay of armature
converter at vated load

(c) speed regulation at full load

(d) input pf of the armature converter
and the drive at rated load.

Explain with neat diagrams of dual
converted fed drives.

Or

What- is regenerative braking? Describe
the regenerative braking of a chopper fed
separately excited DC motor drive.

Explain the time ratio control and CLC
methods used in chopper fed drives.

Derive expressions for inductor current
and motor speed interms of load torque,
supply voltage, motor turns ratio,
synchronous speed etc., for static rotor
resistance control.
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Compare voltage source inverter fed
drive with current source inverter fed
drive.

Or

A 2.8kw, 400V, 50Hz, 4 pole, 1370 rpm
delta connected squirrel cage induction
motor has the following parameters
referred to the stator R. = 2Q, R’ = 5Q
X=Xr= 58, Xw = B0LQ. Motor speed is
controlled by stator voltage control.
When driving a fan load it run at rated
speed at rated voltage calculate.

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

(b) motor speed, current and torque
for the terminal voltage at 300V.

Explain with schematic diagram of super
synchronous speed control of slip ring
induction motor under slip power
recovery scheme,

A 3-phase, 400V, 50Hz, 6 pole. star
connected round-rotor synchronous
motor has Z. = 0+0.2Q, load torque,
proportional to speed squared is 340Nm
at rated synchronous speed. The speed of
the motor is lowered by keeping V/F
constant and maintaining unity PF by
field control of the motor. For the motor
operating at 600rpm, calculate supply
voltage, armature current, excitation
angle, load angle, the pull out torque.
Neglect rotational losses.
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(i) Explain with a block diagram of
marginal angle control of synchronous
motor drives.

Or

Explain the working and uses of a permanent
magnet synchronous motor. How does the
induced waveforms effect the constructional
features of PMSM.

(B  Explain with neat diagrams of armature
voltage conirol and field weakening
control.

(i) List the disadvantages of phase
controlied converter and mention its
power charactoristics,

Or
Briefly explain closed loop dc drive with

current and speed feedback and derive its
transfer function.
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