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202 SYNCHRONOUS AND INDUCTION MACHINES (EE)

Rcg. No._,

FOURTH

EE

Max. Marks. 100 Drrration: 3hours

PART,{
Answer all questions. 5 marks each.

I . Write any lbur advantages of short pitched winding in altemators.
2. Explain the ASA nrethod of deterurining voltage regrilation of alternator.
3. Dcscribc how syrchronisation can bc achicvcd usirrg lt svrchrosccrpc.
4. Draw the phasor diagram of a three phase Induction Motor at standstill ancl when

opcratrng at a Full load slip,'s'
5. What is meant by cogging in three phase Induction nrotor? How can rt be elirninated?
6 Design a three step starter for a three phase,4O0V wound rotor Induction motor. Full Load

slip is 3% atrd maxinruur starting current is linrited to full lclad value. Rotor resistance per
phasc is 0.015 O.

1 Compare the operation of Induction generator and synchronous seneraror
8. Explain thc pnnciplc of opcratiorr of Synchronous Induction motor.

PART B
,4nswer anJ; tr4'o questions. I0 murks eoch.

Gruph sheet permitteil.

(). Derivc fionr thc tundanrcntals, gcncraliscd cquation of thc EMF gcncratcd in a non
salient pole synchronous generator. taking into acconnt the effect of 5'h ancl 7'h harmonic
components (10)

10. Explain the efl'ect ot'arurature tlux on main iield llux when an altemator is operating at
(i) Lagging pf
(ii) Unity pl

Statc thc rcason of accounting thc cfltcf of antraturc rcaction as a flctitious
reactance rn calculations. ( l0)

I l. A 3phase, 6000V star connected alternatcx-has the followins OCC at norlral speecl.
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With artnaturc short circuitccl and full load currcnt flor,vins. thc ficld currcnl is l7A and
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when the rnachine is supplying tull loacl of 20000kVA at zpf, the tielcl cur.renr is 42.5Aand tcrnrinal voltagc is 6000V. Dctcnninc thc ficlcl currcnt rcquirccl whcn thc machine issupplying fuil load at O.gpf tagging. 
( t0)

PART C
.4nswer any two questions.

l2' A salicnt polc altcrnator has dircct ancr quaclraturc axis rcactanccs of g0% and 600/orespectively' It is having a resistance of l0%. Determine its regulation if the generatordelivers (i) Full load at rated tenninal voltage and 0.g pf lagging (ii%tnFull load ando.8pflagging.-i-'oi(lo)
l3' with the help of a phasordiagranr explain the parallel operation of alternators unrlernoload and loadecl condition. 

( l0)l4' Derivc thc cxprcssion fbr thc ntcchanical Powcr dcvclopccl in a .j phasc tndu.tion ,l.''oro.Draw the approximate equivalent circuit also. 
( l0)

PART D
Answer any tw,o questions.

l5' A2'4 kw 400V 50Hz,3phase, clelta connected slip ring Inducrion rnotor has a starorresiatnce of 0 36Q/phase and a rotor resrstancc of 0.06c2/phasc. Stator to rotor turns ratiois 2.

No [.oad resr data : 400V, 3.24. Cos Oo:0.17
Blocked roror rest : 2l0V l64. (.os <D.:0.-15.
Draw the circle diagranr ancl flncl line clurerlt, pt. etliciency at l-ull load ancl
ruraximunr torquc. 

( l0)l6' a) with the help of a neat cliagranr, crplain how an Incluction rnotor can bc started using astar delta starter.
(s)b) Determine approximately the starting torque of an Induction motor in terms of fullload torque when started by means of (i) Star clelta starter (ii) Auto transformer with 50o/otapping' Ignore Iu' The short circLtit current of'motor at nonnal voltage is 5 tirnes tlie lullload currcnr ancl slip at FL is 5%. 
(5)l7' Explain the fbllowing starting methods of a single phasc Inductr'n motor.

(i) Split phase starting

. (ii;Capacitor start- capacitor run startlns
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