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2.4.5 dHepreTHYecKHe CUCTEMbI U KOMILJIEKCHI (TEXHUYECKHE HAYKH)

NCCJIEAOBAHMUE 3JIEKTPOMATHUTHBIX NEPEXOAHBIX ITPOLECCOB B CHCTEMAX
JJIEKTPOCHABXKEHUA C ACUHXPOHHBIMU ABUT'ATE/ISIMH
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AHHOmMmayus. Passumue npomvlu/ieHHbIX CUCMEM 3/1eKmpOoCHAOXCeHUsT mpebyem mujame/nbHO020 AHAAU3A
nepexodHbuIX NPOYeccos, 803HUKAWUX NPU NycKe AdCUHXPOHHbIX dguzamedell. Cywecmeayowue Mmamemamu4eckKue
Modeau Hedocmamo4Ho nodpobHO onucblearm nepexodHble npoyeccvl 04151 Hekomopwslx 3aday, umo desaem
nposedeHHoe uccaedosaHue akmyaabHbiM. B e2o ocHoge siescum memod 8eKmopHO20 MOOEAUPOBAHUSL 3/1eMEHIMNO8
cucmembl, 8KA04As1 dgueamesau ¢ 2ay60KonasHuiMu pomopamu. Takice ucnoavzyemcss mMemod chekmpaabHO20
pasnoxceHust 041 AHAAUMUYeCcKo20 peuweHusi YpagHeHUll COCMOsIHUS, Ymo ho3eo/isiem demaJ/bHO Uccaedo8amb
nepexodHvle npoyeccvl 6e3 YUCAeHHO20 UHmMezpuposaHusi. B pesyabmame ydasnoce nosyvyums aHaaumuveckue
8blpadiceHuss omdeabHO 0151 c80600HOU U NpuHydcOeHHOU cocmasjsitoweli mokos. ModeauposaHue pabomol
mpaHcgopmamopog moka Hy/1esoll nocsedosamesbHOCMU 8bl18U/A0 NOsIBJAEHUe MOKA He6a/dHca hpu nycke
deuzamesi, ¥mo Moxcem npusodums K 0xcHol pabome ycmpoiicme peseliHoll 3awyumel. [IpedaoscerHblll nodxod
K MamemMamu4eckomy Mo0e/aUupo8aHur) cucmem 31eKmpocHA6HCeHUSs C ACUHXPOHHbIMU J8u2dmeasiMu no3eosiem
60/1ee dema/ibHO AHANU3UPOBAMb NepexodHble NPOYecchbl, YMo cnocobcmayem NogblUeHU0 Mo4YHOCIMU HACMPOLUKU
ycmpolicme peseliHOU  3awjumbl, CHUNCEHUN 8epOSIMHOCMU  JOXCHbIX Ccpabamuvi8aHUll U MUHUMU3AYUU
3KOHOMUYeCKUX N0mepb, C8SA3AHHBIX C HEKOPPEKMHbBIM OMK/AYEHUEM 060pyI08AHUSL.
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RESEARCH OF ELECTROMAGNETIC TRANSIENTS IN POWER SUPPLY SYSTEMS
WITH ASYNCHRONOUS MOTORS

Abstract. The development of industrial power supply systems requires a thorough analysis of transient processes
occurring during the start-up of asynchronous motors. Existing mathematical models do not adequately describe
transient processes for some applications, making this study relevant. It is based on a vector modeling method for
system elements, including motors with deep-slot rotors. A spectral decomposition method is also used to analytically
solve equations of state, enabling a detailed study of transient processes without numerical integration. As a result,
analytical expressions were obtained separately for the free and forced components of currents. Simulation of the
operation of zero-sequence current transformers revealed the occurrence of an unbalance current during motor start-
up, which can lead to erroneous operation of relay protection devices. The proposed approach to mathematical
modeling of power supply systems with asynchronous motors enables a more detailed analysis of transient processes,
which helps improve the accuracy of relay protection device settings, reduce the likelihood of spurious tripping, and
minimize economic losses associated with incorrect equipment shutdown.
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