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1. YooCcKOHaNIeHHS TEXHOJIOTI AiarHOCTYBAaHHS CTaHy TATOBOTO ACUHXPOHHOTO €JIEKTPOIIPUBOJLY PyXOMOTO CKJIazly

2. Improving technology of diagnosing state for traction asynchronous drive electric rolling stock

Pedepar:

1. O6'eKT BOCIiIKEHHS - aBapiliHi PeXXUMU POOOTHU Ta NPOLEC NiarHOCTYBAHHS TEXHIYHOTO CTaHy TSITOBOTO
acuHxpoHHoro enekrponpusony (TAEIT) pyxomoro cknany. MeTa AOCHiI>)KeHHS - YIOCKOHAJIEHHS TEXHOJIOTI]
IiaTHOCTYBaHHS CTaHy TSTOBOIO aCMHXPOHHOTO €JIEKTPOIIPMBOZY PYXOMOTO CKJIay LIJIIXOM BU3HAYEHHS
XapaKTepPHUX O3HAaK aBapiliHUX PeXUMIB, ineHTu(ikalii 11X pe>XuMiB Ta pO3pOOKM METOMIB yIIepeAKeHHs
BUHMKHEHH NOTEHLIMHNUX BiAMOB. MEeTOIM NOCIIIKEHHS - 3aTaJIbHi METOAY TEOPETUYHOI €JIEKTPOTEXHIKY; TEOPid
€JIEKTPUYHUX MAIlMH; TEOPisl aBTOMAaTUYHOTO KePYBaHHS; METOJY BUMipIOBaHb i1 06POOKU JaHUX; METOU
iMiTaliliHOro MOJeJI0BaHHS; METOIM CIIEKTPAJIbHOTO aHasli3y, METOJ Ha OCHOBI Mojiesiell 00'eKTy Ta METOU
pO3Mi3HaBaHH | IPUMHATTSA pilleHHd. TeOopeTUYHi Ta IPaKTUYHI Pe3yJIbTaTU: TI0JISATal0Th B PO3LIMUPEHHI
MO>KJIMBOCTEH WTAaTHUX QYHKLiH 3axucTy TAEIT msixoM BUKOPUCTaHHSI TEXHOJIOTIH [iarHOCTyBaHHS Ha OCHOBI

aJIrTOPUTMIB, pO3p00JIeHUX B IIaKeTi NpUKJIagHuX nporpam Matlab /Simulink. Hapani pekomenpauii momo



IIPAKTUYHOTO BUKOPUCTAHHS 3alIPOIIOHOBAHMX TE€XHOJIOTIN IIPYU IPOEKTYBAHHI Ta HAJIAITYBAHHI CUCTEM 3aXUCTY
TAEII pyxomoro ckiany. HaykoBa HOBH3HA: ofiepskajla IoJajlbInil pO3BUTOK MaTeMaTUYHa MOZEsb pOOOTH
ACMHXPOHHOIO IBUTYHA [IJIS NOCJIiIKEHHS aBapiHUX PEKMMIB, SIKa BiJIPi3HAETHCA Bif] BILOMUX allpOKCUMALli€I0
KPUBOI HaMarHiyyBaHH 3a JOIIOMOTIOI0 HEYITKOI JIoriKu. OfepsKaB MoJaablni PO3BUTOK aHAJi3 NepexigHnuxX
eJIeKTpoMarHiTHux npouecis TAETL, mo 103Bosisie BU3HAYATH AiarHOCTUYHI TapaMETPU Ta O3HAKU, IIPUTAMAHHI
pi3HMM BUIAM aBapilHUX peXXUMiB. Yriepiie po3pobeHa MeTouKa ineHTudikanii HertoBHOMa3HUX PEXUMIB
iHBEpTOPA, @ TAaKOX {HIIMX HECIIPABHOCTEH, Ha OCHOBI CIIEKTPaJIbHOTO aHaJIi3y BXiIHOTO CTPyMY iHBepTOpa Ta
CcMyroBoi QinbTpaliii, SKa Bigpi3HI€THCS Bifl BiTOMUX afanTalieio 10 yMoB 3MiHHOI mBUAKOCTI TAEIL, 3MeHIIeHHIM
HeOOXiJIHOI KiJIbKOCTi KOHTPOJIbOBAaHUX IIapaMeTpiB Ta MiABUILEHOIO IBUIKO €10. YIepie po3pobaeHa MeToAuKa
niarHoctyBaHHs napameTpiB TAEIT msixoM BUKOPUCTaHHS ajlrOPUTMY po3iirpenoro ¢inbrpa Kanmana, sika
BiZIpi3HSIETHCH Bifl BiTOMUX MOXKJIMBICTIO OLiHKM €(EKTUBHOCTI 10Tr0 po60TU 32 CTATUCTUYHUMU KPUTEPISIMHU.
Opeprkaja noganblinii pO3BUTOK METOAMKA AiarHOCTyBaHHA cTaHy TAEIT Ha OCHOBI IITYYHUX HEMPOMEPEK, 110
I03BOJIsIE PO3IIi3HABATU Ta IPUMMATH pillleHHd po aBapiiHi pesxxumu B TAEIL. CTyniHb yIpoBapKEHHS: IPaKTU4HA
LiHHICTb NigTBEPIP)KEHA aKTaMu IIPO BIIPOBA/’)KEHHSI Pe3yJIbTaTiB fUcepTaliinoi podotu Ha JI1 "HaykoBo-
nocaigHui iHetutyT "XEM3" (M. XapkiB), B HaB4aJIbHUI NPOLeC YKPAiHCBKOTO eP>KaBHOTO YHIBEPCUTETY
3aJ1i3HUYHOTO TPAHCIIOPTY Ta HaBuasibHO-HAYKOBOMY iHCTUTYTI NI€PEMifroTOBKY Ta MifBUIleHHs KBasidikaii
KanpiB (M. XapkiB). Cpepa BUKOPUCTAHHS - rajlysi 3 IPOEKTYBaHHS, BUPOOHUIITBA Ta €KCIIyaTallii pyxoMoro ckjiany
€JIEKTPOTPAHCIIOPTY, PO3POOKA CUCTEM iarHOCTUKY Ta 3aXUCTy 00JIaJIHAHHSI PYXOMOTO CKJIaJy, B HABYaJIbHOMY
IIPOLLEC.

2. Object of research - emergency operating modes and diagnosing process technical condition of electric traction
rolling stock with asynchronous engines. Aim of research - improve diagnostics technology of asynchronous
electric traction drive rolling stock by determining the characteristic features of emergency operation,
identification these regimes and development of methods for prevention potential failures. Methods - common
methods of theoretical electrical engineering; theory of electrical machines; automatic control theory; methods of
measurement and data processing; simulation modeling techniques; methods of spectral analysis techniques based
on models and object recognition methods and decision making. Theoretical and practical results, is to empower
staff protection features through use technology diagnosis based on algorithms developed in application package
Matlab / Simulink. The recommendations for the practical use proposed technologies for designing and
configuring protection systems asynchronous traction electric rolling stock. Scientific innovation: its received
further development mathematical model of induction motor for emergency operation research, which is different
from known magnetization curve approximation using fuzzy logic. Its received further development analysis of
transient electromagnetic processes asynchronous traction electric rolling stock that allows to determine
diagnostic parameters and characteristics inherent in different types emergency operation. For the first time the
technique of identifying inverter unbalance modes and other faults based on spectrum analysis of input inverter
current and bandpass filters, which differs from the known adaptation to variable speed, decrease the required
number of monitored parameters and increased calculation speed. For the first time the technique of diagnosing
parameters using the extended Kalman filter algorithm, which is different from the known possibility of evaluating
the effectiveness of its work on statistical criterias. Further developed methods of diagnostics of asynchronous
electric traction drive rolling stock, based on artificial neural networks that can recognize and decide on
emergency regimes. The degree of implementation, the practical value of confirmed acts for implementation
results thesis at state enterprise "Research Institute" HEMZ ", in educational process of Ukrainian state university
of railway transport and educational-science institute retraining and increase personnel qualifications (Kharkov
city). Using area - industry design, manufacture and maintenance of electric transport, development diagnostics
and protection systems rolling stock equipment, in learning process.
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