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FIRST SEMESTER
POWER ELECTRONICS AND DRIVES
PE 911 — ANALYSIS OF ELECTRICAL MACHINES
(REGULATIONS 2009)
Maximum : 100 marks

Time : Three hours

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Mark on the A — I characteristics of an electro
mechhnical system the following: Field Energy and
Coenergy.

What are singly excited systems and doubly excited
systems? Give Examples.

Write the expressions for mechanical torque in a current
excited system and voltage excited system.

List the advantages of using reference frames in electrical
machine analysis.
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What do you understand by power invari:
transformation?

Show that in a constant flux DC machine EMF consta
K» is equal to torque constant, K.

Give the circuit model of a constant flux DC mach
running at constant speed.

Draw the circuit model of‘an iriduction motor running
steady speed.

Write the torque equation of a salient pole synchror
motor and indicate the torque component due to r

reluctance.

Write the inversé Park’s transformation connecting tl
phase axes (a, b, c) and d, § axes variables.

PART.B — (5 x 16 = 80 marks)

(a) :Derive an expression for field energy and to
‘ developed in.a doubly excited system. Assume
linear magnetic system.

Or

() Derive the generalized expression for devel
torque in a round rotor machine in terms of M

and machine dimensions.

(a) (i) What is meant by arbitrary reference fr
Show that commonly used reference fr
can be derived as particular case of the :
reference frame.
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(i) Give the system voltage equations of a
phase Induction motor under steady state
stator reference frame.

Or
An induction motor has the following paramete

5HP, 200V, 3phase, 60Hz,'4 Pole, star connecte

Rs =0.277Q R=0183Q
Lm=0.0538 H . Ls=00553 H
L= 0.056H

Effective stator to rotor turns ratio, a = 3
motor is supplied with itsrated and bal
voltages. :

Under rotor blocked condition,
(i)’ Develop the system voltage equations

@) Calculate ‘the q and d axes steady
.. voltages.

Develop -the state space model for a sep:
excited DC motor.

Or

Develop the transfer function model relating
speed and applied voltage of a separately exci
motor. Make use of the block diagra:
representation of the motor.
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Discuss the reference frame theory in a step-by
basis and show that a three phase symme
induction machine model can be transformed
two-phase machine model.

Or

QObtain the torque equation by using gener:
mathematical model .of a poly phase inds
motor. .

@i Explain °Park’s and  Inverse |
transformation.

(i) Derive the voltage and torgue equation
synchronous motor.

Or
‘Write brief note on
. (i) - Transient stability limits for

(i) Cireuital clearing time of a synch
generator.





