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Answer ALL Questions
PART A - (10 x 1 = 10 Marks)

Which of the following is preferred for automatic drives?
(a) Synchronous motors (b) Squirrel cage induction motor
(c) Ward Leonard controlled dc motors (d) Slip ring induction motor

Which of the following motor is preferred for blowers?
() Wound rotor induction motor (b) Squirrel cage induction motor
(c) DC shunt motor (d) DC series motor

A four quadrant operation requires

(a) Two full converters in series

(b) Two full converters connected in parallel

(c) Two full converters connected in back to back
(d) Two semi converters connected in back to back

In single phase full wave controlled rectifier, maximum output voltage is obtained at
conduction angle and minimum at conduction angle

(a) 0°, 180° (b) 180°, 0° (c) 0°, 0° (d) 180°, 180°
The Advantages of closed loop systems are

(a) Greater Accuracy (b) Improved Dynamic Response
(c) Reduced effects of disturbances (d) All the above
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The concept of V/f control of inverters driving induction motors results in

(a) Constant torque operation (b) Speed reversal
(c) Reduced magnetic loss (d) Harmonic elimination

The advantage of self control mode of a synchronous motor is

(a) High hunting Oscillations

(b) Requires Damper Winding in the synchronous motor
(c) Eliminate Stability Problem

(d) All the above

The torque angle is the

(a) Angle between load and Line current

(b) Angle between load current and supply voltage
(c) both (b) and (d)

(d) Angle between excitation emf and supply voltage

The Phase controlled rectifier always consumes

(a) Reactive Power (b) Real Power
(c) Apparent Power (d) Complex speed

The armature voltage control is only applicable for

(a) Above Base Speed (b) Below Base Speed
(c) both (a) and (b) (d) Critical speed

PART - B (5 x 2 = 10 Marks)
State the condition for steady state stability of motor load system.

Why does the armature voltage control is not preferred for the speeds above the rated
value in dc motors?

Enumerate the advantages of AC drives with PWM inverters.

Mention the different types of permanent magnet synchronous motor.

What are the roles of inner current control and outer speed control loops?
PART - C (5 x 16 = 80 Marks)

(@) (i) Explain the concept and derive the mathematical condition for steady state
stability of equilibrium point. (10)
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(i1) Discuss the various factors involved in the selection (choice) of electrical

drives. (6)
Or
(b) Derive the equations of motor—load dynamics of load with translational motion and
rotational motion. (16)
17. (a) Explain four quadrant operation of chopper in detail. (16)
Or

(b) Explain with a circuit diagram and waveform the operation of three phase fully
controlled converter fed separately excited DC motor and obtain the expression of
motor speed and torque for continuous conduction mode. (16)

18. (a) Describe the open loop and closed loop speed control of voltage source inverter
control for induction motor. (16)

Or

(b) (i) A 3-phase 60 KW,4000 rpm,460 V, 60 Hz, 2 pole star connected induction
motor has the following parameter : R,=0, R,=0.28 Q, X,=0.23 Q and X,,=11 Q
The motor is controlled by varying the supply frequency. If the breakdown
torque requirement is 70 Nm. Calculate (a) the supply frequency and (b) the
speed w,, at the maximum torque. (8)

(if) Explain the block diagram of vector control of induction motor drive. (8)

19. (a) Explain the open loop V/f control of synchronous motors drive and V/f speed

control characteristics in torque speed plane. (16)

Or
(b) Explain the construction and operation of permanent magnet synchronous motor in
detail. (16)
20. (a) Derive the transfer function of a separately excited dc motor - load converter system.
(16)

Or
(b) Explain the armature voltage control with field weakening mode operation of
separately excited dc motor drive. (16)
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