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1.)Thepowerfactorofasynchronousmotorischangedwithachangein

theexcitation.Whentheexcitationofthemotorisincreased,thepower

factorchangesfrom laggingtounityandthentoaleadingpowerfactor.

Thispropertyofthemotorisutilizedtoimprovethepowerfactorofthe

leads,havingalowlaggingpowerfactor.Normally,whenthemotoris

utilizedinthiswaytoimprovethefactor,thesynchronousmotorisrun

withoutanymechanicalload.Theexcitationisadjustedinsucha

mannerthatitworksataleadingpowerfactor.Thesynchronousmotor

isthenreferredtoasynchronouscondenser.

2.)Thismeansthatthethreephasecurrententeringthestatorwinding

hasanangledifferencewiththevoltage.Thepurposeofusing

synchronousmotorsistouseitinleadingpowerfactor.Bycontrolling

thefieldcurrentintherotor

3.)Anover-excitedsynchronousmotorhasaleadingpowerfactor.This

makesitusefulforpowerfactorcorrectionofindustrialloads.Both

transformersandinductionmotorsdrawlagging(magnetising)currents

from theline.Thisimprovestheplantpowerfactorandreducesthe

reactivecurrentrequiredfrom thegrid.

4.)Asynchronousmotorhasbetterpowerfactorascomparedtothatofan

equivalentinductionmotor.Thisismainlybecause:

i)Synchronousmotorhasnoslip

ii)Mechanicalloadontherotorremainsconstant

iii)Statorsupplyisnotrequiredtoproducemagneticfield

iv)Synchronousmotorhaslargeairgap



5.)Synchronousmotorsareusedforthepowerfactorcorrection.Now,

sincethesetupofthemagneticflux(whichcanbeconsideredasthe

reactivepowercomponent)insidethemotorisdonebytheDCexcitation

providedontherotorterminals,thepowerfactorcanalso

becontrolledbycontrollingthisDCexcitation.

6.)Asynchronousmotorrunningonno-loadwithleadingpowerfactor-

willactassynchronouscondenser.Thesamemotorwhen

operatedwithlaggingpowerfactoronno-loadwilldrawareactive

currentfrom thesystem dependinguponthesystem voltage.

7.)Likeaninductionmachine,anunderexcitedsynchronousmachinetoo

willconsumereactivepower;aproperlyexcitedsynchronous

machineneitherconsumesnorproducesreactivepower;Anover

excitedsynchronousmachinecanproducereactivepower.

8.)Efficiencyishigherthanofaninductionmotorofthesameoutputand

voltageratingbecausethereareneitherlossesrelatedtoslipnorthe

additionallossesduetomagnetizingcurrent.Withsynchronous

motors,thereisnodifferenceofspeedbetweenairgaprotating

magneticfieldandrotor.

9.)Powerfactorofinductionmotordependsonloadandspeed.Thatofa

synchronousmightbefixed,usuallysuchmotorsarehugeand

thereforetheirreactivepowercauseshugelosses

10.)Therealpowerhasnothingtodowithit.Therealpowerwillbe

proportionaltothemechanicalload.Ifthemotorisuncoupled,itwillbe

(closeto)zero,regardlessofthereactivesituation.Iftheloadis

consumingpower,themotorwilltakeitfrom thesupplytopasson.If

theloadissupplyingpowertheconversewillapply.

11.)Largesynchronousmotorshaveadjustablepowerfactor.Theycaneven



haveleadingpowerfactor.Theyareoftensetthiswaycompensatefor

alltheotherinductionmotors.Thiscaneffecttheefficiencyofthe

motordependingonload.Withthesystem tunedtonearunitythe

entiredistributionsystem benefits.Itisagoodwaytogo.Thereisnot

justonetypeofsynchronousmotorbuttheymostoftendobetterthan

standardinductionmotors.

12.)Synchronousmotoralwaysrotateswithsynchronousspeed,

irrespectiveoftheloadingconditions.So,theeffectiveoutputisnot

reduced,comparedtoinductionmotor.So,moreefficiencyisobserved

inthiscase.Also,theoperatingpowerfactorisconstantin

synchronousmotors.Itisalsoadoublyexcitedmachine,unlike

inductionmotor.

13.)SynchronousmachinehaveseparateDCexcitationwhichreduces

machine'sexcitationdependencyonmainsupply,hencebetterPF.

Whereasinductionmotorhavenosuchprovisions,hencelowPF.

14.)Powerfactorisanumberwhichinverysmalllengthtellsusaboutthe

efficiencyofanACmachinelikeinductionmotor.Asweknow,inan

inductiveloadcurrentlagsthevoltagebyacertainangle.Higherthe

lag,lesserwillbethepowerfactor.Thecosineoftheanglebetween

VoltageandCurrentiscalledpowerfactor.

15.)Anover-excitedsynchronousmotorhasaleadingpowerfactor.This

makesitusefulforpowerfactorcorrectionofindustrialloads.Both

transformersandinductionmotorsdrawlagging(magnetising)currents

from theline.Thisimprovestheplantpowerfactorandreducesthe

reactivecurrentrequiredfrom thegrid.


