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SIXTH SEMESTER
EE 1351 — SOLID STATE DRIVES
ELECTRICAL AND ELECTRONICS ENGINEERING
Time: Three Hours Maximum:100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1. Define four quadrant operation.

2. How are loads classified?

3. What are the advantag;as of three phase drives over
single phase drives?

4. What causés.poor input power factor in phase controlled
DC drivers?

5.  What is meant by VIF control?

6. When an induction motor said to be working in the field
weakening mode?

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

8. Why a synchronous motor without damper winding is

used in the drive system employing a cycloconverter?
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What is field weakening control?

What are the design procedure for a closed loop speed

control system?

(@)

(®)

®

PART-B (5% 16=80 marks)

(i) Define electric drive and compare DC and AC
drives? 8

(ii) Explain in detail about regenerative braking.(8)
Or

()  Derive. the mathematical condition for steady

state stability. 8)

(iiy  Explain four quadrant operation of a electric
drive. (€3]

Explain the operation of a Single phase fully
controlled converter fed separately excited DC motor
with neat waveforms and derive the speed torque
characteristics. (16)

Or
(i) Explain the operation of three phase half

controlled rectifier control of DC separately
excited motor. (10}
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A DC chopper is used to control speed of a
separately excited DC motor. The DC voltage is
220V, R.=0.2Q and motor constant
K.9=0.8V/rpm. The motor drives a constant load
requiring an average armature current of 25A.
Determine (i) the range of speed control
(ii) the range of duty cycle, assume continuous
conduction. ®)

Draw and explain the slip power recovery
scheme applicable for three phase slip ring
induction motor. (10)

Explain the operation of constant airgap flow
control. ®)

Or

Explain the open loop and closed loop V/f control
strategy for the inverter fed induction motor.

10)

A 400V, a pole, 50Hz three phase star connected
induction motor has 1=0, Xi=Xz=1@Q, r:=0.4Q,
xw=500Q. The induction motor is fed from
(1) a constant voltage motor of 231V per phase.
(2) a constant current source of 28A. For both the
cases calculate the slip at which maximum
torque occurs and the starting and maximum
torques. 6)
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Describe the self control of synchronous motor fed
from VSI. Discuss about separately controlled
synchronous motor fed from VSL. Compare the above
two schemes. (18)

Or

(i) Explain with a reat sketch power factor control
of synchronous motor: (8)

(i) Explain the construction and operation of
permanent magnet synchronous motor. ®)

Derive the traﬁsfer function of separately excited DC
motor. ! (16)

Or

Explain the design procedure of

\ (@) Current Controller @)
(1) _Speed Controller )
4
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