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ASSIGNMENT

The PermanentMagnetSynchronous Machine (PMSM)consists of
conventionalthreephasewindingsinthestatorandpermanentmagnets
in therotor.Thepurposeofthefield windingsin theconventional
synchronousmachineisdonebypermanentmagnetsinPMSM.The
conventionalsynchronousmachinerequiresACandDCsupply,whereas
thePMSM requiresonlyACsupplyforitsoperation.Oneofthegreatest
advantagesofPMSM overitscounterpartistheremovalofdcsupplyfor
fieldexcitation.Thepermanent-magnetsynchronousmachine(PMSM)
drive is one ofbestchoices fora fullrange ofmotion control
applications.Forexample,thePMSM iswidelyusedinrobotics,machine
tools,actuators,anditisbeingconsideredinhighpowerapplications
suchasindustrialdrivesandvehicularpropulsion.Itisalsousedfor
residential/commercialapplications.ThePMSM isknownforhavinglow
torqueripple,superiordynamicperformance,highefficiencyandhigh
powerdensity.

MODELLINGOFAPMSM

TherequiredassumptionsareobtainedforthemodellingofthePMSM
withoutdamperwindings.

1.Saturationisneglected.

2.InducedEMFissinusoidalinnature.

3.HysteresislossesandEddycurrentlossesarenegligible.

4.Nofieldcurrentdynamics.

Voltageequationsfrom themodelaregivenby,

Vq=Rsiq+ωrλd+ρλq (1)

Vd=Rsid+ωrλq+ρλd (2)

Fluxlinkagesaregivenby,

λq=Lqiq (3)



λq=Lqiq+λf (4)

SubstitutingEq.(3)andEq.(4)intoEq.(1)andEq.(2)

Vq=Rsiq+ωr(Ldid+λf)+ρLdid (5)

Vd=Rsid-ωrLqiq+ρ(Ldid+λf) (6)

ArrangingEq.(5)andEq.(6)inmatrixform,
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Thedevelopedtorquemotorisbeinggivenby,

Te= (λdiqλqid) (8)
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Themechanicaltorqueequationis,

Te=TL+Bωm+J (9)
dωm

dt

Solvingfortherotormechanicalspeedform Eq.(9)

ωm = (10)∫ dt(Te-TL-Bωm

J )
and

ωm =ωr (11)(2

P)
Intheaboveequationsωristherotorelectricalspeed,ωm istherotor
mechanicalspeed.


