
Firsr Semester M. E. (Etect. and Electronics) Examination
MODELLING AND ANAIYSIS OT ELI,CTRICAI, MACHINES

EIIEMIT 5

aQ - 2872

nswer whcrever nccessary with the help of ncat skctches.

P Pagcs : 3

Timc : 'I}lree Iloursl

I

lMax. Marks : 80

Nolc l (l) Sepamte answer book must be used for each section in thc subject ccology,Engineering material of civil branch and Separate answer book must be usedfor Section A and B in Pharmacy and Cosmetic Tech(2) Ans
(3) Due

wer Thr.ec qucstions from Section A alld Thrcc questions from Scction Il
(4)
(5)
(6)

crcdit will be given to nealness ,rad adcquab dimensions.Assume suitable data wherever necessary
Illustrate your a
Usc pen of Bluer'Black hl/refill only for writhg ihe answer book.

SECIION A
(a) Draw the basic 2-pole machinc diagrams

(i) DC compound Machines.

(ii) Potyphase Induction Machinc.

(iii) Synchronous Machine.

(b)
7

With the help of suitable diagram describe drc common essential fcaluresof rotating machines. 
6

Explain how a rotating conmutator winding can be rcpresented by a pscudosmrionar-y coil on the moving element. Enumerate p.rp*,i", p",rr"rl"a Uy

OR

2. (a)

7
o) 9:]::* 1" various sreps of apptying rhc generatised rheory ro variousrotating elccrrical machinc. 

6

]la1.do 1ou 
undersrand by rhe term ,Linear 

transformation, uscd in clecrrcalMachine ? Illusrrate your answer with suitaUlc cxampte. 
-"-- "'"'""' 

,

3. (a)

aQ-2t72
P.T.O.

www.sgbauonline.com

www.sgbauonline.com

http://www.sgbauonline.com
http://www.sgbauonline.com


4 (a)

(b)

(b)

(b)

(b)

DeduceParkstransformationlelatilgthcthrecphasccurrcnto[synchlonous
machine to its correspondi[g d-q axcs currents Bxprsss 3-phasc' currcnts in

t 
"rns 

of O-q axcs currents and its inversg' 6

OR

If the stator tcsistance of poly phase induction motor is neglected' Show that

its torque can be exPresscd as -
z

Tc = Tem. SmT S

-+-S SmT
'7

5. (a)

Whatisconnectionmatrix?Explain,withsuitableexamplcarditsuscfor
obtaining the transformed (or new) impcdance and new voltage matrix 6

Draw the generalized mathen-raticat model of a polyphase induction machine

Wri," Oorin the voltage €quation for this modet and obtain thcrc form'

;;;"b", ctucuit for pltypttut" induction motor' '1

A 10 KW 50H2, 6 pole polyphase induction motor' has a full load ship of

0.04 if its frictiofl and windage losses are 44o ol output then compute

(i) Rotor copper losses at full load'

(ii) Futl load eleckomagnetic torque'

(iii) Rotu etficiencY.

OR

Explain the term air-gap power Pg, intemal Mechanical powcr dcvelopcd Pm

*i ,nuf, po*o ptf,. ffo* are ttrese terms related with cach other ? 7

Draw the equivalent circuit fol a polyphase induction motor and statc whal

is represented by the various parameters involved in this chcuit T

' SECTION B

What are the various basic parameters of a synchronous machine ? Derivc

,t" 
"*pr"arion 

for armahrre to freld mutual inductances and armaturc sclf

induchnces for a salient pole synchronous machine 'l

6. (a)

7. (a)

(b) Explain how Park's transformation transform equations in a' b' c' variables

ro d, a. o. variables.

2

,.1
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OR

8. (a) Define the short ctcuit ratio of synchronous gererator. Show lhat SCR isoqual to reciprocar of per unit value of direci axi" ,yn"hror,r* ,au",*""xd7
(b) X salicnr pole syncfuonous motor, corurected with a infinite bus, is working

at no load. Is field cunent is gradually reduccd to ze.o ana is thcn reverscd.
(i) Find the magnitude of maximum creative excitadon possiblc.

' (ii) Find the magnitude. 
1

9. (a) "At. a. time of synchronizing the frequcncy of incoming machinc shourd beslightly higher than of the inttinite bus,, Justify this sitement. j
Iixplain what you know about forccd oscillation in synctEonous machinc.

6

OR

Wha[ are the causes of disturbance in synchronous machine ? 1

Derive aad show that the electro_mechanical cquadon for s)anchronous machinc
dynamics is given by

,, ?3.**+pm sin 6=p,r.

Here Pj, kd and psh are ine ia power, electricat damping constant md shaftpower

rcspcctively; pm is eaual to !j11.
Xs6

(b)

10, (a)

o)

l1 Explain dre changes that must be made in linearized eauation of 3 phase induction
machine.

12. (a) Irormulate the transfer function (Aax/rrlb)/AT1 for synchronous machinc

OR

1

l3

t3
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