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Fhst Semestel M. Ii. (Eleclronics and Power Engg.) Examination

MODELLING AND ANALY$S OF ELI'CTRICAL MACHINES

I EEPME 5

P. Pages : 3

'time : ThrE€ Hoursl [Max. Marks : 80

Notc : (l)
(2)

All question carry equal rnarks.

ADswer Thrcc questions ftom Sectiotr A and Three questions tiom

2

Section B.
(3) Due credit will be given to neatlcss and adequatc dimcNiotls
(4) Assume suitable data wherevcr necessary.

(5) Use pen of Bluey'Bhck inldrehll only for writing the answer book.

(a) write the volatge equations fol Kjon's primitive machine in matrix form.

What obseryations are made from the impedarcc matrix of this machine ?

7

(b) Obtain an expression for clcctrical torque of Kron's primitive machinc. Show

that no torque is produced by interaction between the flux and current on

the same axis. 6

OR

(a) Explain various conventions followed in develoPment of generalised machine

theory. 1

(b) Draw and explain basic two.pole machine representing.

(i) S),nchronous machine with dampers.

(ii) D.C. shunt machine widtout interyol€s. 6

3. (a) Exptain thc term "lnvariance of Power" as applied in clcctrical. machinss

6

(b) If the currents are given in complex notation, dcrive an expression for

. electrical torque T., for any number of poles. '7

OR

4. (a) List the various limitations of gencralised thcory of cleckical machines
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(b) What do you wrdcrstand by t}tc tcrm "Lincar lrasformations', uscd in elclctrical
Machinc ? Explain with suitablc cxamplc. j

(a) Draw an equivalent circuir for a poly phasc induction motor. Whar rs
reprcsente-d by var-ious paramctars involvcd in this circuit ,f 6

(b) A three phase induction motor develops a maximum torquc 5 rimc thc hlll
load torque at a slip of 0.3. Rotor rcsistance is 0.05 e per phase. .l.hc 

stator
and rotor losses can be neglected.
Calculate:.

(i) Slip at tul load torque and

(ii) Staring iorque ii rcrms of full load torque, j

OR

(a) .If the stator resistance of a polyphase Indiction Motor is ncglectcd. show
tiat its torque can be expressed as

T" = Tem
)

s-. r s

s sm.T 6

(b) A 3-phase squirrel cage induction motor has rotor starting currbnr 6 timcs
the fult toad value. The motor has a full load slip of 5% Calculate :

(i) Starting torque in terms o[ full load torque.

(ii) Maximum torque in terms of full load torque.

(iii) Slip of maximum rorque. j

SECTION B

7. (a) Explain how Park's transformation transform equations in a, b. c var:iables to
d, q, 0 variables- -t

(b) A three phase star coonectd 50 Hz syncho.ous generator has direcr axis
synchronous reactance of 0.65 pu. and quadrahrre axis synchronous rcactancc
of 0.5 p.u. Thc gcnetaror delivers a ratcd KVA at ratod volragc, ar a powcr
factor 0.8 lagging. Calculate the open circuit voltage and voltage regulation.
Resistance drop at full load is 0.02 p.u. 6
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OR

(a) What are tlc various basic parameiers of synchronous machine ? Dcriyc
exprcssion for armah[e to ficld mutual inductarrcc and armatue sclf inductance

for salient pole synchonous machine. 7

(b) A thrce phase, 50 Hz, cytindrical rotor synchronous maghinc h4s following
parameters self inductancc for phase c = 3.15 mH Armuture lcakage

inductance = 0.35 mH. Calculate thc mutual inductance betwcen armature

phases and is synhronous rcaclance. 6

9. (a) Show fiat Td"=
Tao" 

' 
X"a

xd'

(b) Two similar 3-phase sur corurccted altemators supply in parallcl a load of
1000 KW at 10KV at 0.8 p.f. tagging, sharing thc load equatly. Synchronous

impedancs of machine is 4+j50 ohm per phase. Field cxcitation of Iirst
machine is so adjustcd that its armature cu[ent is 504 lagging, Dctcrmirrc

thc armature current and p.f. of sccond machine and excitation of first
machine. 8

OR

t0. (a) Explain in detail various typcs of reactances associatcd with an altcmator and

how they are caused, 6

(b) A synctuonous molor corurected to infinite bus and suddcnly a load is addcd

on thc shaft of motor. Using cqual area criterion, analyse the Eansient

stability of system. 7

tl. (a) Explain lincarization of machine cquation for induction machinc.

5

(b) Derivc thc small displacement equation of an induction machine wi0r flux
lhkagcs per second as state variabli. Exprcss the equarion in fundamcntal
form. 7

OR

12. (a) Formutate the transfer function (Awr/WJATs for synchronous machinc.
7

(b) Explain in brief the changcs that must be made in linearized cquation of 3-

7phase induction -"""n". 
O

't
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