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PART A

(Answer (lll quesl.it}ns,. eilcli  i|IIe`stiiin carries 3  marks)                         Marks

ln  a  4  pole  three  phase  alternator  .  armature  has  36  slots  .It  is  using  an   3

armature  winding  which  is  short  pitched  by  one  slot.  Calculate    winding

factor.

Draw and discuss phasor diagram of synchronous generator at Unity power   3

factor condition and under leading po\\'.er factor condition .

Xad is greater than Xaq in salient pole alternator .Justify

Enumerate the conditions for synchronising two alternators.

Draw power flow diagram of synchronous motor.

Compare squirrel cage and slip ring induction motors.

3

3

3

3

Explain how high starting torque is achieved in double cage induction motor.   3

Explain any one method for speed control of a three phase induction motor    3

Sketch torque -slip curve of single phase induction motor.

Explain why single phase induction motor is not self starting.

PART 8

(Answer one full question from each module, each question carries 14 marks)

Module -1
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11     a)   Develop an e-xpression for EMF equation ofaltemator.

b)   Explain  armature  reaction   in  alternator  with  neat  sketches  when     it  is    10

operating at (i) lagging pf. {ii) Unity pf (iii) Leading pf.

12    a)    What are the advantages of using stationary armature over rotating armature   6

in an altem:ttor

b)   A  star conri.c€ed  .:  rhasL..6  pole alternator having  flux per pole of o. I   Wb   8
runs at  I 20i`) rpm.  It h;is 5J `!i`its and each coil has 8 turns. Find the gent.rated
EMF \\hen  i ) the w indir,g is  f`iill pitched and  ii) the winding  is short p!Lched
by  I  slot

Module -2

13    a)    Explain   rrll.thod   tit`  s}.nc.rironization   of  alternators   by   using   dark   lamp    7

method.

b)   A 3 phase  : 000kvA .2500V ,50Hz star connected alternator gives a short
circuit  current of 400A for a certain excitation .With the same excitation
the open circuit voltage was 2300V .The armature resistance is 0.309 Ohm
.Find full load voltage regulation at 0.8 pf lagging -and at UPF.

14           A  lokvA, 400 V, 50Hz, 3 phase, star connected, alternator has the open         14
circuit characteristics as below

If (A) I .2 3 4 5 8 11 15

Voc(L-L) loo 190 300 380 440 550 600 635

With full load zero power factor, the excitation required is 12 A to produce
400 volts terminal voltage. On short circuit 4 amperes excitation is required
to produce full load curren,t. Determine the full load voltage regulation at
0.8 pf lagging by ZPF Method.

Module -3

15    a)   Draw and explain v curve and inverted v curve ofa synchronous motor.        7

b)   A three phase  lohp ,230V , star connected synchronous motor delivers full   7-
load at a pf of o.707 leading. The synchronous reactance of motor is 5 Ohm
per phase.  The  mechanical  loss  is  300W  .  Calculate the  efficiency  of the
motor and generated  voltage of the motor. Assume armature resistance as
Zero.
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16    a)    Synchronousmotor is not self starting. Howcan itbe stailed? Explain with   7

one method.

b)   The stator resistance of a 400 V , 40 hp , 50 Hz  3 phase induction motor is   7
0.0] 5 Ohm per phase and gave the following test data: No load test: 400 V ,
20  A  ,   I.2kw'  .  BIocked  rotor  test:   loo  V  ,  45  A  ,  2.75kw.  Ca!ctiiate
ea,uivaleh{ circuit parameters of the motor.

17

Module -4

.\  20hp.  i  po!c.  50[-Iz.  400V,  three  phase  star  connectl`d   i{iductiiin  !iiotor    !4

gj\ e ti-Ii.  i`t.iilo\\ ing  {cst results:
t`-o load ti``t: ioo\'-. 9A,1250W
Bli)cked rutor test: 200V, 50A, 7500W
Di-aw the circle diagram and  t`ind the  input line current .inft`iit po\\.er i-actor.
[i`a.`imi!it`,  i2utpul  po\`'`er  and  stator Cu  loss  at  stand  sti!i.  ,.\`sumi`  rit[or  C`Ij      .
I``ss at standstill  is equal to stator Cu  loss.

!8    a)    Describe \\.orking ofDOL (Direct or, Line )starter foran  i!`duction motor.     7

b)   A 3hp `3 phase induction motor with full load efficiency. and power factor of  7
0.83  and 0.8 respectively has short circuit current of 3.5 times the full  load
ciirrent . Calculate the starting current of the motor when  500V is given to
motor by means of star delta starter. Ignore magnetising current.

Module -5

19    a)   Explain  classification  of induction generator based  on  modes of operation    10

with neat sketches.

b)   List the applications of single phase induction motors

20    a)    Explain working of split phase type,Capacitor start and capacitor start and    10

run type single phase induction inotors with neat sketches.

b)   What are the factors for selecting Ac motor for various applications?               4
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