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Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Write the differential equation which déscribes the motor-load system.
What are the disadvantages of DC motors as compared to AC motors?
What is meant by continuous and discontinuous operations?

What are the advantages of chopper fed DC drive?

What is mechanical time constant of D.C. machine?

What is‘ the. role of current limiter in the closed loop coﬁtrol of DC drives?
Mention the merité and demerits of stator voltage control.

Compare CSI fed drives and VSI fed drives.

Mention the different types of Permanent Magnet Synchronous Motor.

Why self controlled synchronous motor is free from hunting operations?
PART B — (5 x 16 = 80 marks)

(a) (i) State the essential parts of electrical drive. What are the functions

of power modulator? (8)
(i) What are the mam factors which decide the choice of electrical drive
for a given application? (8)

Or |

(b) Explain about Electrical and Mechanical characteristics of commonly
used electric motors? ‘ ‘ (16)
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(i) Derive the expression for critical’ speed which separates the
continuous conduction mode from discontinuous conduction mode of
operation of single phase fully controlled rectifier fed separately
excited DC motor. ' (8)

(ii) A 200V, 875 rpm, 150 A separately excited DC motor has armature
resistance of 0.06 Q. It is fed from a 1® fully controlled rectifier
with an ac source voltage of 220 V, 50 Hz. Assuming continuous
conduction, calculate

(1) Firing angle for rated motor torque and 750 rpm.
(2) Firing angle for rated motor torque and (-500) rpm. (4 + 4 = 8)
Or |
(i) Explain the chopper control of D.C. Series motor. . (8)

(i) Explain how regenerati{re braking is obtained in series motor with
chopper control. . _ - (8).

Derive the closed loop transfer function of converter fed separately
excited DC motor. ' (16)

Or

A 50 kW, _24‘0V, 1700 rpm separately excited dc motor is controlled by a
converter. The field current is maintained at I,=1.4 A and the machine
back emf constant is K,= 0.91 V/A rad/s. The armature resistance is

Ru = 0.1 Q and the viscous friction constant is B = 0.3 Nm/rad/s. The
amplification of the speed sensor is K1 =95 mV/rad/s and the gain of the
power controller is Kz = 100.

(i) Determine the reference voltage V: to drive the motor at the rated

speed. (8)
(i) If the reference voltage is kept unchanged, determine the speed at
which the motor develops rated torque. ’ (8)
(i) Explain the voltage/frequency (V/F) control of Induction motor
drives. €]
(ii) Explain the closed loop speed control of CSI fed Induction motor
drives. (8)
Or

With necessary diagrams explain the vector control of Induction motor
drives. (16)
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Explain the self controlled mode of operation of synchronous motor.

(8)

Explain margin angle control in synchronous motor. (8
, Or

Briefly explain the types of Permanent Magnet Synchronous

Motors. (8)

Explain the vector control of sinusoidal SPM in constant torque

region. , )]
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