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2. Implementation of intelligent control systems to improve the safety of electric vehicles by means of electric

drives

Pedepat/anoranis:

1. Incepraujiiina po60oTa IpUCBIY€HA BUPIIIEHHIO aKTyaJIbHOI HAyKOBO-TIPUKJIAHOI 3a7a4i MiiBUILIIEHHS 6e3reKu
eKCIulyaTallii eJIeKTpOMOO6iIs IIJISIXOM PO3POOJIEHHS Ta LOCIiI)KEHHSI CUCTEMU KEPYBaHHS TSTOBUM
€JIEKTPOIIPMBOIOM JJ151 BUSIBJIEHHS i 3a1106iraHHs 6YKCYBaHHIO KOJIIC i3 BUKOPUCTAHHSIM iHTEIeKTyaJbHUX
HellpoMepeXeBUX MeTOiB. MeTolo aucepTaliiiHOi poOOTH € MigBUINEeHHS 6e3MeKH eKCIITyaTalil e1eKTPoOMOo6is
IIJISIXOM PO3POO6JIEHHS Ta AOCIIIPKEHHSI CUCTEMU KEPYBaHHSI TATOBUM €JIEKTPOIIPUBOIOM 11J1s1 BUSIBJICHHS i
3ano6iraHHs O6YKCYBaHHIO KOJIC 3 ypaXyBaHHSIM CTaTUYHUX i AMHAMIYHNAX XapaKTE€PUCTUK ACUHXPOHHOIO
€JIEKTPOIIPMBOAY Ta OCOBIMBOCTEN B3a€EMOii KoJleca 3 JOPO>KHIM MOKPUTTIM. O6'€KT JOCiKEHHS — IPOLeCH

HiABUILEHHS eKCIlTyaTaliliHOI 6e31eKy eJIeKTPOMOOiss 3ac00aMu KEPYBaHHSI TSTOBUM €JIEKTPOIIPHUBOIOM.



[IpenMeT DOCIiIKEHHS — NIePexifiHi eJIEKTPOMEXaHIYHi IPOLeCU B aCUHXPOHHOMY €JIEKTPOIIPUBOJi €J1€KTPOMOOi
i3 crucTeMo10 BUSIBJIEHHS Ta 3ar106iraHHsi 6YKCYBaHHIO KOJIiC HA OCHOBI HeIpoMepeskeBOro KOHTpoJiepa. 3a
pe3yJsIbTaTaMU JOCJiIPKEHHS OTPUMAHO TaKi HAyKOBi PE3yJIbTaTh: — OOIPYHTOBAHO Ta 3aCTOCOBAHO METOJUYHUI
niaxin 7o po3po6seHHs i HOCIiIPKEHHS TSITOBOTO €JIEKTPONIPUBOY €JIEKTPOMOOIIS, IKUI 1a€ 3MOTY aHasli3yBaTu
€JIEKTPOIIPUBO/], SIK YACTUHY CUJIOBOi YCTAaHOBKM TPaHCIIOPTHOTO 3aC00y, 0 B3aeMO/li€ 3 MEXaHIYHOIO TPAHCMICi€lo,
BeJy4MMHU KOJIECAMU Ta JTOPOKHIM MOKPUTTSIM; — PO3PO6IEHO MaTEMAaTUYHY Ta KOMITIOTEPHY MOJIEJIb
€JIEKTPOMOOIJISl 3 ACUHXPOHHUM TSTOBUM €JIEKTPOIIPMBOMIOM, SIKA BKJIIOYA€E B3a€MOIIOB'S13aHI MOZEJIi CUCTEMU
SKMBJIEHHSI, CUJIOBOTO [1IEPETBOPIOBAYA, ACUHXPOHHOTO JBUTYHA, CUCTEMM KEPYBAHHSI, MEXaHIYHOI TPAHCMiICii,
nudepeHliana, pyxy TPaHCIIOPTHOTO 32C00Y Ta 30BHIITHbOTO HABAHTAXKEHHSI; — PO3PO0JIEHO METO]], BUSIBJICHHS
OyKCyBaHHS KOJIiC Ha OCHOBI IIOPiBHSIHHS JIiHIMHOI IIBUAKOCT] TPAHCIIOPTHOTO 3aC00Y 3 KYTOBUMH HIBUJIKOCTSIMU
BeJly4YMX KOJIiC; — CUHTE€30BaHO Ta JOCJIKEHO iHTeJIEKTyaIbHy CUCTEMY KEPYBAHHS [IJIs1 3a1100iraHHs 6YKCYBaHHIO
KOJIiC Y TATOBOMY €JIEKTPOIIPUBO/Ii €/1eKTPOMOOiJIsl 3 BAKOPUCTAHHSIM HEMPOMEPEXKEBOro KoHTposiepa NARMA-L2;
— IIpaLe3[aTHICTh 3alIPONIOHOBAHOI CUCTEMH MiITBEPAKEHO KOMITIOTEPHUM MOJIEJIIOBAaHHSIM POOOTH
€JIEKTPOIIPMBOAY €JIEKTPOMOGisIsi B HOPMAJIbHOMY PEXXUMI PyXy Ta B pe>KUMi OyKCyBaHHs KoJiic. [IpakTuyHe
3HAYEHHS] OTPMMAHUX PE3YJIbTATIB [10JISITA€ B HACTYITHOMY: — PO3PO6JIEHO MaTeMaTHU4Hi Ta KOMITIOTEPHI Mozei
TSITOBOTO €JIEKTPOIIPMBOJY €JIEKTPOMOOIIS 3 ACUHXPOHHUM JIBUTYHOM J1J1s AOCJIiIKEHHS TIEPEXiIHUX
€JIEKTPOMEXaHIUHUX [IPOLECiB; — PO3POOIEHO KOMITIOTEPHY MOJ€JIb MEXaHiYHOI YaCTUHU €JIeEKTPOMOGiJIs 3
ypaxyBaHHSM MEXaHIYHOi TpaHCMicii, nudepeniiana, BeAy4nx KoJic, pyxy TPaHCIIOPTHOTO 3aCO0y Ta CHJI OIIOPY; —
CHMHTE30BaHO Ta JOCJIIPKEHO CUCTEMY BUSIBJIEHHS i 3a1106iraHHs 6YKCYBaHHIO KOJIiC Ha OCHOBI HEIPOMEPEXKEBOTO
KoHTpoJsiepa NARMA-L2; - po3po6JieHo npoleaypH iMiTallilHOro MOIe/II0BaHHS /1J1s1 aHajli3y pO3ToHYy
€JIEKTPOMOOisisl 6€3 6YKCyBaHHS KOJIIC Ta 3 6yKCYBaHHSIM 332 YMOB 3HMKEHOT'O 34YEIJIEHHS 3 JOPOKHIM IIOKPUTTSIM; —
OTPUMaHi pe3yJIbTaTu MOXYTb OYTH BUKOPHUCTaHI [1JIs1 OOCJiIKEHHS, IPOEKTYBAaHHS 1 YI,OCKOHAJIEHHS TSTOBUX
€JIEKTPOIIPHBO/iB €J1eKTPOMODIJIIB Ta iX CUCTEM KepyBaHHS, a TAKOX y MOAAbIINX HAYKOBUX AOCiIPKEHHSX Y
rajysi eJIEKTPOIIPUBOY, €JIEKTPUYHOTO TPAHCIIOPTY, KOMITIOTEPHOTO MOJIEJIIOBAaHHS €JIEKTPOMEXAHIYHUX CUCTEM

Ta iHTeJIeKTyaJ'[bHI/IX MeTO,ZIiB KE€pyBaHHA.

2. The dissertation is devoted to solving a relevant scientific and applied problem of improving the safety of
electric vehicle operation by developing and studying a traction electric drive control system for detecting and
preventing wheel slip using intelligent neural-network-based methods. The purpose of the dissertation is to
improve the safety of electric vehicle operation by developing and studying a traction electric drive control system
for detecting and preventing wheel slip, taking into account the static and dynamic characteristics of the induction
electric drive and the specific features of wheel-road interaction. The object of research is the processes of
improving electric vehicle operational safety by means of traction electric drive control. The subject of research is
transient electromechanical processes in the induction electric drive of an electric vehicle with a wheel slip
detection and prevention system based on a neural network controller. The following scientific results were
obtained: - a methodological approach to the development and study of an electric vehicle traction drive has been
substantiated and applied, which makes it possible to analyze the electric drive as part of the vehicle powertrain
interacting with the mechanical transmission, driving wheels and road surface; - a mathematical and computer
model of an electric vehicle with an induction traction electric drive has been developed, including interconnected
models of the power supply system, power converter, induction motor, control system, mechanical transmission,
differential, vehicle motion and external load components; - a method for detecting wheel slip has been developed
on the basis of comparing the vehicle linear speed with the angular speeds of the driving wheels; - an intelligent
control system for preventing wheel slip in an electric vehicle traction drive has been synthesized and studied
using a NARMA-L2 neural network controller; - the operability of the proposed wheel slip prevention system has
been confirmed by computer simulation of the electric vehicle drive in normal motion and in wheel slip mode. The
practical significance of the obtained results is as follows: - mathematical and computer models of an electric
vehicle traction drive with an induction motor have been developed for studying transient electromechanical
processes; — a computer model of the electric vehicle mechanical part has been developed, taking into account the

mechanical transmission, differential, driving wheels, vehicle motion and resistance forces; - a wheel slip detection



and prevention system based on the NARMA-L2 neural network controller has been synthesized and studied; -
simulation procedures have been developed for analyzing electric vehicle acceleration without wheel slip and with
wheel slip under reduced road adhesion conditions; - the obtained results may be used for studying, designing and
improving electric vehicle traction electric drives and their control systems, as well as in further scientific
research in the field of electric drive, electric transport, computer simulation of electromechanical systems and
intelligent control methods.
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BignoBigasibHUMH 3a HiATOTOBKY JIto XaHb
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaToJIiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




