
AINAOLUWASEMILOREEMMANUEL

17/ENG04/005

ElECT/ELECTENGINEERING

EEE326

ELECTRICALMACHINESII

1)ASynchronousMachinewhenusedforpowerfactorcorrectionhastwocircuits,AStator

CircuitwhichisconnectedtothegridandarotorcircuitwhichiscalledFieldwinding/Excitation

Winding.Thefieldwindingiscontrolledbyasolidstatevoltageandfrequencyregulator.

2)Thismeansthatthethreephasecurrententeringthestatorwindinghasanangledifference

(theta)withthevoltage

3)Stabilitypointview0.8lagisthebestpowerfactor.Withvaryingpowerfactorloadonecan

controlitbyusingsynchronousmotoralongwithinductionmotorsloads.Witchcanusedin

controllingleadingpowerfactorwhenoverexcitedandlaggingwhenunderexcited.

4)HigherPFmeanslowrequirementofMMFforenergytransfer,hencelowmagnetizing

currentrequirement.synchronousmachinehaveseparateDCexcitationwhichreduces

machine'sexcitationdependencyonmainsupply,hencebetterPF.whereasIM havenosuch

provisions,hencelowPF.

5)Thepowerfactorofasynchronousmotorischangedwithachangeintheexcitation.When

theexcitationofthemotorisincreased,thepowerfactorchangesfrom laggingtounityand

thentoaleadingpowerfactor.Thispropertyofthemotorisutilizedtoimprovethepowerfactor

oftheleads,havingalowlaggingpowerfactor.Normally,whenthemotorisutilizedinthisway

toimprovethefactor,thesynchronousmotorisrunwithoutanymechanicalload.Theexcitation

isadjustedinsuchamannerthatitworksataleadingpowerfactor.Thesynchronousmotoris

thenreferredtoasynchronouscondenser

6)Itwillonlydrawasmallcurrent(activepower)tomainlycompensatefrictionandwindage

lossesanditcanbeusedtosupplyreactivepowerandcontrolthepowerfactorofanexternal

system,bycontrollingthefieldcurrent.

7)Synchronousmotorcanberunonunity,laggingorleadingpowerfactor.itiscontrolledwith

thefieldexcitation.

8)Synchronousmotoralwaysrotateswithsynchronousspeed,irrespectiveoftheloading

conditions.So,theeffectiveoutputisnotreduced,comparedtoinductionmotor.So,more

efficiencyisobservedinthiscase.Also,theoperatingpowerfactorisconstantinsynchronous

motors.Itisalsoadoublyexcitedmachine,unlikeinductionmotor.



9)Powerfactorofinductionmotordependonloadandspeed.

Powerfactorofsynchronousmotorsmightbefixed.Usuallysuchmotorsrhugeandtherefore

theirreactivepowercauseshugelosses.It'saquestionofefficiencyandeconomicreasons

probably.

10)Therealpowerisnothingtodowithit.Therealpowerwillbeproportionaltothemechanical

load.Ifthemotorisuncoupleditwillbe(closeto)zero,regardlessofthereactivesituation.If

theloadisconsumingpower,themotorwilltakeitfrom thesupplytopasson.Iftheloadis

supplyingpowertheconversewillapply.

11)Largesynchronousmotorshaveadjustablepowerfactor.Theycanevenhaveleadingpower

factor.Theyareoftensetthiswaycompensateforalltheotherinductionmotors.Thiscan

effecttheefficiencyofthemotordependingonload.Withthesystem tunedtonearunitythe

entiredistributionsystem benefits.Itisagoodwaytogo.Thereisnotjustonetypeof

synchronousmotorbuttheymostoftendobetterthanstandardinductionmotors.

12)Inaninductionmotor,somepartofthepowerisspenttogeneratethemagneticfieldinthe

motor.Thesynchronousmotorshaveafixedmagneticfieldduetothepresenceofpermanent

magnets.Sotheirefficiencyishigher.

13)Splitphasemotor

14)Inathree-phaseinductionmotor,thereisalargecomponentofmagnetisingcurrent.Itis

requiredtomakethemotoroperate,butitislargebecausethemagneticcircuitforeachstator

phaselookslikeaninductorwithratheralargeairgapinit.Typicallythemagnitudeofthis

magnetisingcurrentisaround50%ofthefullloadcurrentofthemotor.Thiscurrentisinductive,

thatis,thephasecurrentlagsbehindthephasevoltageby90degrees.

15)Asynchronousmotorhasanadjustablefieldwindingontherotor.Whentheexcitation

currentisincreased,themagneticfieldisstrengthened;whenitisdecreased,thefieldis

weakened.Thischangesboththepowerfactoraswellastheamountofreactivepower

absorbedbythemotor.


