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M.E/M.Tech. DEGREE EXAMINATION, JANUARY 2008
FIRST SEMESTER

POWER ELECTRONICS AND DRIVES

PE 5101 — MODELLING AND ANALYSIS OF ELECTRICAL MACHINES

Time : Three hours Maximum : 100 marks

10.

PART A — (10 x 2 = 20 marks)

Answer ALL the questions.

For an electromechanical conversion give the energy balance equation.

What is Co-alignment torque?

What are the magnetic fields that result in the production of mechanical
forces?

Give an expression for the fundamental space mmf.
Give an expression for power while transforming dqgo to abe.

Give the relationship between stationary and rotating axis.

Give the phasor diagram, showing the relationship between component
voltages of a salient pole machine.

Write the electromechanical equation for the synchronous machines?

Draw the Torque-Speed characteristics of a switched Reluctance motor.

Show that the time-average torque of an ac series motor is proportional to the
square of the rms current when the magnetic structure is not saturated.
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PART B — (5 x 16 = 80 marks)
Answer ALL the questions.

For the doubly excited system, the inductances are approximated as follows:
L, =11+3cos 20 H; L, =7+2cos 20 H
M =1lcos 8 H

The coils are energized with direct currents.

[,=0.74,1,=084

(a) Find the torque as a function of 4, and its value, when 8 = -50°. (10)
(b) Find the energy stored in the system as a function of 8. (6)
Or

In a single excited system, discuss in detail the mechanical work done when
the rotor moves

(a) Slow movement
(b) Instantaneous movement

(¢) 'Transient movement. (16)

Analytically, derive an expression for MMF of three phase winding. (16)

Or

For a full pitch coil on stator, with a neat diagram, explain the mmf

distribution along the air gap periphery and mmf of distributed single phase
winding. (16)

Apply qdo transformation to series RL circuit and derive an expression for
current and voltage (a) with mutual Inductance (b) without mutual inductance.

(16)
Or
In transformation between abc and stationery qdo, prove that
—> =21, ™ (16)
For the Synchronous machine prove that
p-Eafeg, S+E? (fli’l—l—x"—T)sm 25 (16)
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From the basic equation, derive an expression for voltages in the direct axis,
quadrarere axis, field current and Zero Sequence voltage for a Synchronous

machine. (16)

For a permanent magnet synchronous motor from qdo voltage equations,

derive an expression for the electromagnetic torque. (16)
Or

For a 2 phase induction motor of 4 kw, 220 V, 60Hz, 2 phase,

R,=0534,Q X,=2.450Q, X, =70.1Q, R,=0.956Q, X,=2.960Q

This motor is operated form an unbalanced 2 phase source whose phase
voltages are 230 V, 210 V respectively. The smaller voltage leading the larger
by 80°. For a slip of 0.05, find

(a) The positive and negative sequence components of the stator phase
currents

(b) The effective values of the phase currents and

(¢) The internal mechanical power. (16




