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Instructions : (1) All questions are compulsory.
(2) Answer each next main question on a new page.
(3) Hlustrate your answerswith neat sketcheswherever necessary.
(4) Figuresto theright indicate full marks.
(5) Use of Non-programmable Electronic Pocket Calculator is

permissible.
Marks
1. Attemptany five: (4x5=20)
a) Statetheworking principleof 3¢ induction motor. 4
b) Draw ablock diagram showing power stagesof 3¢ induction motor. 4
C) Statethenecessity of starterin3¢ induction motor. Enlist any four typesof startersusedin 3¢
inductionmotor. 4
d) Listouttheadvantagesof having astationary armatureand rotating field of 3¢ alternator. 4
e) Statethenecessity conditionsof parallel operation of 3¢ aternator. 4
f) Givethereasonwhy singlephaseinduction motorsarenot self starting. 4
g Giveany two advantagesand two disadvantages of single phaseinduction generator. 4
2. Attemptany four : (4%4=16)
a) Derivetheconditionfor maximum torqueat running condition of a3 ¢ induction motor. 4
b) How speed of 3¢ induction motor iscontrolled by using pole changing method ? 4
c) Defineeach of thefollowing term of aternator :
i) Leakagereactance if) Synchronousimpedance
iif) Didributionfactor Iv) Pitchfactor. 4
d) Statetheneed of parallel operationof 3¢ aternator. 4
€) Givethetwo applicationsof each motor :
) A.C.seriesmotor if) Universa motor
iif) Linear induction motor Iv) Stepper motor. 4
f) State construction and working of shaded pole single phaseinduction motor. 4
3. Attempt any four of thefollowing: (4%4=16)

a) Thepower input toa500V, 50 Hz, 6-pole, 3¢ induction motor running at 975 rpmis40 kKW.
The stator lossesare 1 kW and thefriction and windage |ossestotal 2 kW. Calculate

) Thedip if) Therotor cu-loss
iif) Shaft power and Iv) Theefficiency. 4
b) With neat sketch statetheworking principle of star-deltastarter. 4
c) Stateany four pointsof comparison of sdient poletyperotor and smooth cylindrical rotor of
3¢ alternator. 4
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d) Statetheeffect of changein excitationincaseof parallel operation of two, 3¢ aternators. 4

€) How thedirection of rotation of capacitor start capacitor run motor can bereversed ? 4

f) What istheworking principleof linear induction motor ? 4

4. Attemptany four : (4x4=16)
a Statewhy three phaseinduction motor never runson synchronous speed. 4

b) State how each of thefollowing can reduce starting current of 3¢ induction motor :
) By insertingresistanceinrotor winding.
if) By connecting autotransformer in stator winding.
¢) Derivetheemf equation of an aternator.
d) Statethedoublefield revolving theory of singlephaseinduction motor.
€) Compareresistance split phase and capacitance split phaseinduction motor (any four points).
f) Statetheworking principleof permanent magnet stepper motor.
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5. Attemptany two: (2x8=16)
a An18.65kW, 4 pole, 50 Hz, 3-phaseinduction motor hasfriction and windage | osses of
2.5 percent of theoutput. Thefull load dip is4%. Computefor full load
a Therotor culoss b) Therotor input
¢) Theshafttorque d) Thegrosstorque. 8
b) Acertain3¢, star connected, 100 kVA, 11000V alternator hasrated current of 52.5A.
Thea.c. resstanceof thewinding per phaseis0.45 Q. Thetest resultsaregiven below :
O.C.Test—Field current = 12.5A; Voltage between lines= 422V
S.C.Test—Field current = 12.5A, linecurrent isequal to 52.5A.
Determinethefull |load voltageregulation of theaternator at p.f. 0.8laggingand 0.8 p.f.leading. 8
c) i) Draw aschematicdiagramof anA.C. seriesmotor.
ii) Draw speed torque characteristicsof A.C. seriesmotor. 8

6. Attemptany two: (2x8=16)
a A 6-pole, 50Hz, 3¢, induction motor running on full load with 4% dlip devel opsatorque of
149.3N-mat itspulley rim. Thefriction and windagelossesare 200 W and the stator copper
andironlossesequal to 1620W. Calculate
a Output power
b) Therotor copper lossand

C) Theefficiency at full-load. 8
b) Describethefactorsaffecting theregulation of three phase alternator and draw the phasor
diagramsof |oaded alternator when operating power factor islagging and leading. 8

C) Acertain3¢ alternator israted at 5 kVA, 110V, 26.3A, 50 Hz and 1200 rpm. The stator
resistance between terminalsas measured with d.c. is0.2Q . With no load and rated speed,
thestator linevoltageis160V for afield current of 4A. At rated speed, the short circuit stator
current per terminal is60A for afield current of 4A.

Cdculate:
) Synchronousimpedance per phase
if) Thevoltageregulation of aternator at 0.8 p.f.lagging.
Thealternator isstar connected. 8




