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Electrical/ElectronicsEngineering

ElectricalMachinesII

ANSWERSTOPOWERFACTORCORRECTIONANDSYNCHRONOUS

MOTORS

1.Thepowerfactorofasynchronousmotorischangedwithachange

intheexcitation.Whentheexcitationofthemotorisincreased,the

powerfactorchangesfrom laggingtounityandthentoaleading

powerfactor.Thispropertyofthemotorisutilizedtoimprovethe

powerfactoroftheleads,havingalowlaggingpowerfactor.

Normally,whenthemotorisutilizedinthiswaytoimprovethefactor,

thesynchronousmotoristorunwithoutanymechanicalload.

2.Thatmeansthatthethreephasecurrententeringthestatorwinding

hasanangledifferencewiththevoltage.

Thepurposeofusingsynchronousmotorsistouseitinleading

powerfactorbycontrollingthefieldcurrentintherotor.

3.Anover-excitedsynchronousmotorhasaleadingpowerfactor.This

makesitusefulforpowercorrectioninindustrialloads.Both

transformersandinductionmotorsdrawlagging(magnetizing)

currentsfrom theline.Thisimprovestheplantpowerfactorand

reducesthereactivecurrentrequiredfrom thegrid.

4.Asynchronousmotorhasbetterpowerfactorascomparedtothatof

anequivalentinductionmotor.Thisismainlybecause

 Synchronousmotorhasnoslip

 Statorsupplyisnotrequiredtoproducemagneticfield



 Mechanicalloadontherotorremainsconstant

 Synchronousmotorhaslargeairgap

5.Synchronousmotorsareusedforthepowerfactorcorrection.Now,

sincethesetupofthemagneticflux(whichcanbeconsideredasthe

reactivepowercomponent)insidethemotorisdonebythedc

excitationprovidedontherotorterminals,thepowerfactorcanalso

becontrolledbycontrollingthedcexcitation.

6.Asynchronousmotorrunningonno-loadwithleadingpowerfactor

willactassynchronouscondenser.Thesamemotorwhenoperated

withlaggingpowerfactorno-loadwilldrawareactivecurrentform

thesystem dependinguponthesystem voltage.

7.Likeaninductionmachine,anunderexcitedsynchronousmachine

toowillconsumereactivepower;aproperlyexcitedsynchronous

machineneitherconsumesnorproducesreactivepower;Anover

excitedsynchronousmachinecanproducereactivepower.

8.Efficiencyishigherthanthatofaninductionmotorofthesame

outputandvoltageratingbecausethereareneitherlossesrelatedto

slipnortheadditionallossesduetomagnetizingcurrent.

Withsynchronousmotors,thereisnodifferenceofspeed

betweenairgaprotatingmagneticfieldandrotor.

9.Powerfactorofinductionmotordependsonloadandspeed,power

factorofansynchronousmotormightbefixed,usuallysuchmotor

arehugeandthereforetheirreactivepowercauseshugelosses.

10. Therealpowerisnothingtodowithit.Therealpowerwillbe

proportionaltothemechanicalload.Ifthemotorisuncoupleditwill

be(closeto)zero,regardlessofthereactivesituation.Iftheloadis

consumingpower,themotorwilltakeitfrom thesupplytopasson.If

theloadissupplyingpowertheconversewillapply.

11. Largesynchronousmotorshaveadjustablepowerfactor.They

canevenhaveleadingpowerfactor.Theyareoftensetthiswayto



compensateforallotherinductionmotors.Thiscanaffectthe

efficiencyofthemotordependingonload.Withthesystem tunedto

nearunitytheentiredistributionsystem benefits.Itisagoodwayto

go.Thereisnotjustonetypeofsynchronousmotorbuttheymost

oftendobetterthanstandardinductionmotors.

12. Synchronousmotoralwaysrotateswithsynchronousspeed,

irrespectiveoftheladingconditions.So,theeffectiveoutputisnot

reduced,comparedtoinductionmotor.Somoreefficiencyis

observedinthiscase.Also,theoperatingpowerfactorisconstantin

synchronousmotors.Itisalsoadoublyexcitedmachine,unlike

inductionmotor.

13. SynchronousmachineshaveseparateDCexcitationwhich

reducesmachine’sexcitationdependencyonmainsupply,hence

betterPF.Whereasinductionmotorhavenosuchprovisions,hence

lowPF.

14. Powerfactorisanumberwhichinverysmalllengthtellsus

abouttheefficiencyofanACmachinelikeaninductionmotor.Aswe

know,inaninductiveloadcurrentlagsthevoltagebyacertainangle.

Higherthelag,thelesserthepowerfactorwillbe.Cosineofthe

anglebetweenvoltageandcurrentiscalledPowerfactor.

15. Anover-excitedsynchronousmotorhasaleadingpowerfactor.

Thismakesitusefulforpowerfactorcorrectionofindustrialloads.

Bothtransformersandinductionmotorsdrawlagging(magnetizing)

currentfrom theline.Thisimprovestheplantpowerfactorand

reducesthereactivecurrentrequiredfrom thegrid.


