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2. Improving the control of traction transmission in shunting locomotives through the application of artificial
intelligence methods

Pedepar:

1. luceprauis nprucega4eHa BUPILIEHHIO aKTyaJbHOI HAyKOBOI 3a7ja4i BIOCKOHAJIEHHS YIIPABJIiHHS TATOBOIO
nepenavyero MaHEBPOBUX JIOKOMOTUBIB IIJISIXOM BUKOPUCTAaHHS METOLIB IITYYHOTO iHTEJIEKTY, 10 JO3BOJINJIO
3MEHUIUTU BUTATH €HEePropecypciB Ha BUKOHAHHS MaHEBPOBOi pOOOTH 32 PaXYHOK 3MiHM CXEMU MiIKJII0YEHHS
TATOBUX €JIEKTPUYHUX [IBUTYHIB B 3aJIE)KHOCTI Bifi peXKMMy HaBaHTaXeHHs. HaykoBa HOBU3HA AUCEPTaLiliHO]
pO060TH MOJIArae y BUPIillEeHHI HAyKOBOi 3324l iHTEIeKTyaJIbHOTO YIIPaBJliHHS TSATOBOIO NIepefadelo MaHEBPOBUX
JIOKOMOTUBIB IIJIIXOM BUKOPUCTAHHS METOiB IITYYHOTO IHTEJIEKTY, 110 JO3BOJIUTh YAOCKOHAINUTU IIPOLIEC
VIIPaBJIiHHS TATOBOIO [TEPENAY€EI0 HAa YACTKOBUX HABAHTKEHHSX, 3 METOIO ITiIBUIIEHHS €KCITyaTaliiHUX
XapaKTEPUCTHUK Ta 3MEHIIEHHS BUTPAT NaluBa. Briepiue: - po3po61eHO MaTEMAaTUYHY MOJI€JIb IJ1s1 BUBHAYEHHS
TSITOBO-€HEPreTUYHUX [TIOKA3HUKIB MaHEBPOBOro iokomotuBa YME3, sika Ha BiIMiHy Bill iCHylOYMX, Mae

MO>XUIMBICTb BUBHAUYEHHSI OCHOBHMX I1apaMeTpiB Ha YaCTKOBMX HaBaHTAXXEHHSX Ilepeadi. 3a pesysibTaTaMy Mogeri



OTPUMaHO TEOPETUYHO OOI'PYHTOBAHI AaHHi [71s peasisalil iHTeIeKTyalbHOi aBTOMAaTU30BaHOI CUCTEMU YITPABJIiHHS
TSATOBOIO €JIEKTPUYHOIO [lepeiauelo JOKOMOTHBA Y BCbOMY Ziarna3oHi HaBaHTa)KeHb. — PO3POOJIEHO MaTEMaTUIHY
MOJI€JIb IHTEJIEKTYaJIbHOI aBTOMATU30BaHOI CUCTEMH YIIPABJIiHHA TATOBOIO II€PEIadYelo MaHEBPOBOTO JIOKOMOTHUBOM
YME3, BUKOPMCTOBYI0YM METOJ, EKCIIEPTHUX OLIIHOK Ta METOAM HEYITKOI JIOTIKH, 30KpeMa, aroputM MamzaHi, mo
BKJIIOYA€ 6a3y 3HaHb iHTEJIEKTyaJIbHOI CUCTEeMH, sIKa 1711 dopMastizanii Ta mpecTaBjieHHs 3HaHb B I1aM'sITi
iHdopmaiitHoi cucTeMu BUKOPUCTOBYE POIYKLIMHY MOJeJIb, TOENHYIOUM €JIEMEHTH JIOTIYHUX Ta MePEeKeBUX
niAxoiB KepyBaHHs. [JOONpalbOBaHO: - iCHYIOUM METOAM TATOBUX PO3PAaXYHKIB, LIJISXOM BpaxyBaHHS Pi3HOI
KinbkocTi migkmoyenux TEJL (nted) BinnosinHO A0 Moi3HOI cuTyallii. BUKOpucTaHHS TaKOrO METOAY JIO3BOJIMIIO
MIPOBECTHU 00'EKTUBHE OILiHIOBAaHHS POO6OTH MaHEBPOBOro jokoMotruBa YME3 Ha pi3HUX BapiaHTaX MiAKIIOYEHHS
TEZ. IIpakTryHe 3HaYeHHs OfIEP>)KaHUX pe3yJibTaTiB po6oTH. OCHOBHI HAayKOBi pe3ybTaTu poOOTH BIIPOBAKEHI B
TOB HBII «JlokomoTtus TpaHc Cepsic» Ipu MOZEpHi3allii MAHEBPOBUX TEIIOBO3iB Tty YME3 misxom
YIOCKOHAJIEHHS CUCTEM YIIPaBJIiHHS TATOBOIO €JIEKTPUYHOIO [lepeaayeio. Pe3ysibTaTi po6OTH BIIPOBAIKEHI Y
HaByanbHUH npouec OYIT npu niarotoBLi MaricTpis 3a crieliajlbHOCTIMU 273 «3aMi3HUYHUN TPAHCIIOPT», Ta 141
«EnexTpoeHnepreTuka, eIeKTpoTEXHiKa Ta eJIeKTPOMeXaHika», OCBITHbO-IpodeciiHux nporpam «JIOKOMOTUBYU Ta
JIOKOMOTHMBHE TrOCIIOAAPCTBO», Ta «EJIEKTPOEHEPreTrKa, eJEKTPOTEXHIKaA Ta eJIeKTpOMexaHika». 3a TEMOIO
nuceprauii orry6sikoBaHo 11 HayKOBUX Ipalip, y TOMY YucJli 4 ocHOBHUX Mpali (1 cTaTTs y nepioAuYHNX HayKOBUX
BUJIAHHSX, IPOiHJIEKCOBaHUX Yy 6a3i JaHuX Scopus Ta BUAaHa B KpaiHi €C, Mmae kBapTuiib Q2), 3 CTaTTi y HAYKOBUX
(paxoBUX BUAAHHSIX YKpaiHM), 6 npaup anpobaliliHOro xapakTepy Ta 1 maTeHT Ha KOPUCHY MoZeb. Kito4oBi cioBa:
3aJIi3HUYHUI TPAHCIIOPT, PYXOMUI CKJIaJl, TETNJIOBO3, IHTEJIEKTyalIbHE KEPYBAHHS, TATOBI XapaKTEPUCTUKY,

MaT€éMaTU4YHa MOJIEJIb, TArOBa €JICKTPUYHA II€EPENAYA

2. The dissertation addresses the pressing scientific problem of improving traction transmission control in
shunting locomotives through the application of artificial intelligence methods. This approach has reduced energy
resource consumption for shunting operations by dynamically adjusting the connection scheme of traction
electric motors based on the load mode. Scientific Novelty: The scientific novelty of the dissertation lies in solving
the problem of intelligent control for traction transmission in shunting locomotives using artificial intelligence
methods. This innovation enhances traction transmission control under partial load conditions, aiming to improve
operational performance and reduce fuel consumption. Key Contributions. For the first time: A mathematical
model has been developed to determine the traction and energy performance indicators of the ChME3 shunting
locomotive. Unlike existing models, it enables the calculation of key parameters under partial load conditions. The
model's results provide theoretically substantiated data for implementing an intelligent automated control system
for the locomotive’s traction electric transmission across the full range of loads. A mathematical model of an
intelligent automated control system for the traction transmission of the ChME3 shunting locomotive has been
developed. It employs expert evaluation methods and fuzzy logic techniques, specifically the Mamdani algorithm,
which includes a knowledge base for the intelligent system. This knowledge base formalizes and represents
information within the system using a production model that integrates logical and network management
approaches. Refinements were made to: Existing traction calculation methods by considering the variable number
of connected traction electric motors (nted) depending on operational scenarios. This method enables objective
evaluation of the ChME3 shunting locomotive's performance under different motor connection schemes. Practical
Significance: The main scientific results of the study have been implemented at LLC NVP "Lokomotiv Trans
Service" during the modernization of ChME3 shunting locomotives by improving their traction electric
transmission control systems. The research outcomes have also been integrated into the educational process at
the State University of Infrastructure and Technology (SUIT) for training master’s students in the specialties 273
"Railway Transport" and 141 "Electrical Power Engineering, Electrical Engineering, and Electromechanics," within
the educational and professional programs "Locomotives and Locomotive Economy" and "Electrical Power
Engineering, Electrical Engineering, and Electromechanics.” Publications: The dissertation's findings have been
published in 11 scientific papers, including: 4 core publications (1 article in a peer-reviewed journal indexed in the
Scopus database, published in an EU country, and ranked in Q2; 3 articles in specialized Ukrainian scientific
journals). 6 conference abstracts and 1 utility model patent. Keywords: railway transport, rolling stock, diesel



locomotive, intelligent control, traction characteristics, mathematical model, traction electric transmission
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