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M.E. DEGREE EXAMINATION, MAY/JUNE 2006.
\ - First Semester
< Power Electronics and Drives
PE 1601 — MODELLING AND ANALYSIS OF ELECTRICAL MA(“HNE“
(Regulation 2005)
Time : Three hours ' - Maximum : 100 marks
‘ :
Answer ALL questions.
. _ ' v “\P’“&«—(l()x 2 = 20 marks)
L A two winding magnetic ally coupled system has N| turns in primary and .V,
' turns in secondary windings. Show the relationship between
inductances Lm, and _LmZ of the windings reapaétively.
2. 'The energy balance diagram shown below refers to electrornagnetic r‘ml used n
a relay. Find the energy supplied by the electrical sour ce and the mechanical
o source if the energy transferred to coupling media by both sources are equal.
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8. An clectric machine is excited by an .exciting function which producos
non-sinusoidal MMF in the air-gap. Whethor the average MMF in the air- -gay
will still be equal to zero. Explain your answer.

4. Wrile down the voltage equation of a separately excited IDC machine.

[@a

What is the distinction between static and rotating reference frame of
transformations? Explain with appropriate examples.

6. What 1s called Kron's primitive machine?
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7.

10.

1.

Draw the equivalent circuits of an unsymmetrical 2 phase induction machine
where phase-1 has n, equwalcnt tumo with resistance r, and phase-2 has N,

equivalent turns with resistance R

Whether standard machine time. constants of synchronous machine can be
used to determine the machine parameters? Explain.

Which parameter needs to be controlled to achieve self controlled dperation of
Permanent Magnet Synchronous Machines?

How high starting torque is achieved in Switched Reluctance Motors without
excessive in-rush of current? Explain. :

PART B — (5 x 16'= 80 marks)

\

(i)  Obtain the energy balance equation. of an electro-mechanical system
shown in the figure. : (10)

[ : External mechanical force
f, : Eléctro-magnetic force
x Displacement of member

x, @ Displacement of equilibrium position.

(i) Derive an expression for co-energy of the magnetlc field in a single-
excited system. (6)

(a) From first principles derive the voltage and torque equations of a
three-phase symmetrical induction machine. (16)

Or

(b)  For a 2-pole, 3-phase, wye-connected salient pole synchronous machine
derive the expressions for per-phase winding inductances. (16)
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16? Aransformation of a balanced set three-phase phasors
into two-phase variables rotating in synchronous reference

tha

;363%?(.3 () = (), POSSESS a relationship \/2~I7’;3 = F;s -jF;,. (16)

TR

»Or

For, i thrgasphaso symmetrical stator windings of induction motor obtain
tha voltige equations in arbitrary frame of reference and also show their
equlynlent olreuits, | - (16)

Siate ‘the ndvantages of frequency response test” and explain the
mathodology for the determination of synchronous machine parameters.
' (16)

Or

Obtain the voltage and.torque equations for ungsymmetrical two-phase
induction machines. o (16)

Ixplain the self-controlled operation of square back emf type Permanent

‘Magnet Synchronous Machine: (16)

Or

Describe the principle of operation of a Switched Reluctance Motor. What
arc the advantages of Swilched Reluctance Motor drive over other AC

motor drives. , (16)
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