
1Thepowerfactorofa synchronousmotor ischangedwithachangeintheexcitation.When

theexcitationofthemotorisincreased,thepowerfactorchangesfrom laggingtounityand

thentoaleadingpowerfactor.Thispropertyofthemotorisutilizedtoimprovethepowerfactor

oftheleads,havingalowlaggingpowerfactor.Normally,whenthemotorisutilizedinthisway

toimprovethefactor,thesynchronousmotorisrunwithoutanymechanicalload

2Thatmeansthatthethreephasecurrententeringthestatorwindinghasanangledifference

withthevoltage

Thepurposeofusingsynchronousmotorsistouseitinleadingpowerfactor Bycontrolling

thefieldcurrentintherotor

3Anover-excited synchronousmotor hasaleading powerfactor.Thismakesituseful

for powerfactor correctionofindustrialloads.Bothtransformersandinduction motors draw

lagging(magnetising)currentsfrom theline....Thisimprovestheplant powerfactor and

reducesthereactivecurrentrequiredfrom thegrid.

4Asynchronousmotorhasbetterpowerfactorascomparedtothatofanequivalentinduction

motor.Thisismainlybecause



 1synchronousmotorhasnoslip

 2statorsupplyisnotrequiredtoproducemagneticfield 

3mechanicalloadontherotorremainsconstant

 4synchronousmotorhaslargeairgap

5Synchronousmotors areusedforthe powerfactorcorrectionNow,sincethesetupofthe

magneticflux(which can beconsideredasthereactive power component)insidethe motoris

donebythedcexcitationprovidedontherotorterminals,the powerfactorcan also

be controlled by controlling thisdcexcitation.

6A synchronousmotor runningon no-loadwithleadingpowerfactor-

will act as synchronous condenser.

Thesame motorwhenoperated withlaggingpowerfactoron no-load willdrawareactive

currentfrom thesystem dependinguponthesystem voltage.

7Likeaninduction machine,anunderexcited synchronousmachine toowillconsume

reactive power;aproperlyexcited synchronousmachine neitherconsumesnorproduces



reactive power;Anoverexcited synchronousmachine canproducereactive power.

8Efficiency ishigher than ofan inductionmotor ofthesameoutputandvoltageratingbecause

thereareneitherlossesrelatedtoslipnortheadditionallossesduetomagnetizingcurrent.

With synchronousmotors,thereisnodifferenceofspeedbetweenairgaprotatingmagnetic

fieldandrotor.

9Powerfactor ofinductionmotordependsonloadandspeed,Piwerfactorofasynchronous

mightbefixed,usuallysuchmotorsarehugeandthereforetheirreactivepowercauseshuge

losses

10Therealpowerisnothingtodowithit.Therealpowerwillbeproportionaltothemechanical

load.Ifthemotorisuncoupleditwillbe(closeto)zero,regardlessofthereactivesituation.If

theloadisconsumingpower,themotorwilltakeitfrom thesupplytopasson.Iftheloadis

supplyingpowertheconversewillapply.

11Thisatoughjobonyourhands.Largesynchronousmotorshaveadjustablepowerfactor.

Theycanevenhaveleadingpowerfactor.Theyareoftensetthiswaycompensateforallthe

otherinductionmotors.Thiscaneffecttheefficiencyofthemotordependingonload.Withthe

system tunedtonearunitytheentiredistributionsystem benefits.Itisagoodwaytogo.There



isnotjustonetypeofsynchronousmotorbuttheymostoftendobetterthanstandardinduction

motors.

12Synchronousmotoralwaysrotateswithsynchronousspeed,irrespectiveoftheloading

conditions.So,theeffectiveoutputisnotreduced,comparedtoinductionmotor.So,more

efficiencyisobservedinthiscase.Also,theoperatingpowerfactorisconstantinsynchronous

motors.Itisalsoadoublyexcitedmachine,unlikeinductionmotor.

13synchronous machine have separateDCexcitationwhichreducesmachine'sexcitation

dependencyonmainsupply,hencebetter PF.whereasIM have nosuchprovisions,hence

low PF .

14Powerfactor isanumberwhichinverysmalllengthtellsusabouttheefficiencyofan AC

machine like inductionmotor.Asweknow,inaninductiveloadcurrentlagsthevoltagebya

certainangle.Higherthelag,lesserwillbethe powerfactor....cosineoftheanglebetween

VoltageandCurrentiscalled powerfactor.

15Anover-excited synchronousmotor hasaleading powerfactor.Thismakesituseful

for powerfactorcorrection ofindustrialloads.Bothtransformersand inductionmotors draw

lagging(magnetising)currentsfrom theline....Thisimprovestheplant powerfactor and

reducesthereactivecurrentrequiredfrom thegrid.


