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2.4.5 DHepreTU4ecKHe CHCTEMBbI U KOMIUIEKCHI (TeXHHYeCKHe HayKH)

MATEMATHYECKAA MO/IE/JIb BUTKOBBIX KOPOTKUX 3AMBIKAHU B OBMOTKE
CTATOPA ABTOHOMHOI'O ACHHXPOHHOTO TEHEPATOPA BETPO3HEPTETUYECKOH
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AHHOmMayus. B cmamve npedoxceHa MamemMamuyeckasi Modeib CUMMEMpPU4HbIX MpPEXPA3HbIX BUMKOBbIX
KOPOMKUX 3AMbIKAHUU 8 CmMamopHoU 06MOmKe A8MOHOMHO20 ACUHXPOHHO20 2eHepamopa C éMKOCMHbIM
camogo30yxHcdeHueM, NpUMeHsIeMO020 8 8empo3HepeemMu4ecKUX ycmaHoskax. Modesib nocmpoeHa 8 Henod8UNCHOU
cucmeme KoopduHam a-f3 u yyuumoeleaem yenb 8030yicdeHus (KoHOeHcamopHyilo 6amaper), Hazpy3Ky U mok
KOpPOMKO3AMKHYMO20 KOHMYypd, 4mo no3go/sem Uucc1edo8amb 3/eKmpoMAzHUMHbIE Npoyeccsl nhpu
MENCBUMKOBbIX NOBPEHCOCHUSIX U OYeHUsambs OUANA30Hbl U3MEHEeHUs] MOK08 U HanpsixceHull zeHepamopd.
AdexksamHocmb paspabomanHoli Modesu nodmeeprcoeHa IKCNepuUMeHMAAbHbIMU UCNbIMAHUSIMU HA CmeHOe;
noJiy4eHHble 0CYUNN02PAMMbl MOKO8 XOPOWO CO2AACYIOMCS C pe3y/ibmamamu Mo0eaAupo8aHusi, pacxoxcoeHue
cocmassasem nopsidka 3-5%. IlokasaHo, ymo npu CUMMempuUYHOM BUMKOBOM 3AMbIKAHUU HaAbaA0daemcs
yMeHblleHUe MmoKa hospexcdéHHOU ¢a3bl, mozda KaKk MoK KOPOMKO3AMKHYmMo20 KOHMYypa MHO20KPAMHO
npesbiuiaem HOMUHAAbHbIU. [IoayyeHHass Modesib Moscem GbiMb UCNO/Ib308AHA 015 pacyéma duazHoCmuYyecKux
NpU3HAK08 U 060CHOBAHUS NAPAMEMpPO8 3AWUMHbBIX YCMpOolicme a8MmoHOMHbIX ACUHXPOHHbIX 2eHepamopos 8
cocmase sempo3aHepzemuyeckoli ycmarosku (B3Y).

Katoueable c106a: gempoaHepzemuyeckdsi yCmaHo8Kd, 0MKa3vl 8 3/1eKmpuvecKux MAawuHax, dCUHXPOHHbIU
2eHepamop, mamemamuyeckasi Modev, cmamopHas o6MomkKa, 8UMKo8ble 3AMbIKAHUS
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UCII0JIb30BaHUA BO300OHOBJIAEMbIX
MATHEMATICAL MODEL OF THE SELF-EXCITATION PROCESS OF AN AUTONOMOUS
ASYNCHRONOUS GENERATOR OF A WIND POWER PLANT

Annotation. The paper proposes a mathematical model of symmetrical three-phase interturn short circuits in
the stator winding of a stand-alone self-excited induction generator with capacitive excitation, used in wind energy
conversion systems. The model is formulated in the stationary a-f reference frame and takes into account the
excitation circuit (capacitor bank), the load, and the current in the short-circuited loop, which makes it possible to
study electromagnetic transients under interturn faults and to evaluate the ranges of variation of generator
currents and voltages. The adequacy of the developed model is confirmed by experimental tests on a laboratory
setup; the recorded current waveforms agree well with simulation results, with a discrepancy on the order of 3-5%.
It is shown that, under a symmetrical interturn fault, the currentin the damaged phase decreases, while the current
in the short-circuited loop exceeds the rated value many times over. The proposed model can be used to derive
diagnostic indicators and to justify the parameters of protective devices for stand-alone induction generators in
wind turbine applications..

Keywords: wind turbine, faults in electrical machines, asynchronous generator, mathematical model, stator
winding, interturn short circuits
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