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1. Po3BUTOK MeTOAIB i 3aCc06iB NinBUIEeHHS €(EeKTUBHOCTI BUKOPUCTAHHS €Heprii peKynepalii B cucTemi
€JIEKTPUYHOTO TPAHCIIOPTY

2. Development of methods and means for improvement of the energy regeneration efficiency in the electric
transport system

Pedepar:

1. Inceprauis npucBs4YeHa BUPIlIEHHIO HAYKOBO-TIPUKJIAAHOI IPp0o6sieMu e(peKTUBHOCTI BUKOPUCTAHHSI €Heprii
peKymepalii B cucTemax e1eKTpru(piKoBaHOTO TPAHCIIOPTY LIJIIXOM PO3PO6KM HAYKOBUX OCHOB BUOODY
palLioHaJbHUX €Hepro3bepiralounx TEXHOJIOTIH 17151 peasisalii MaKCMMabHOTO IOTeHIlialy eHeprosoepeskxeHHs pu

BMKOPHMCTaHHI PEXUMIB peKymepallii, [0 € aKTyaJbHOIO IIPOOIEMOIO TPAHCIIOPTY. TeopeTuydHo i



€KCIIEPMMEHTAJIBHO AOCIIKEHO (PAKTOPH, 1O BIUIMBAIOTh HA €(PEKTUBHICTb ITPOLLECY CIIO>KUBAHHS €Heprii
peKyneparii B cucTemMax eJIeKTpUYHOro TpaHCIopTy. [1o6ymoBaHo iMiTalifiHi Mozesli B3aeMOii TPaHCTIOPTHUX
3aco06iB B peKuMi peKyliepallii i3 CUCTEMOIO TSITOBOTO Ta 30BHIIIHBOTO €JIEKTPOIIOCTAYaHHS, 11J0 BPaxOBYIOTh
iCHy104M OOMEKEHHS 010 TPAHMYHYX 3HAY€Hb HAIIPYTY Ha CTPYMOIIPUIMAYax Ta THYYKICTh PO3NOiTY €Heprii 1y
3a6e3reyeHHs 3aJJaHMX OOMeKeHb. BIOCKOHAZIEHO HAaYKOBUI METOJ, OL[iHKY [TOTEHIialy €HEPro30epeKeHHs IIpU
BHMKOPHMCTaHHI peKyrepallii eHeprii B cucteMax enekTpugikoBaHOro TPAaHCIOPTY. PO3BUHYTO METO0JIOT {0
MOJIEJIIOBaHHS 30HU PO3IOAiIY eHeprii peKynepalii Ha OCHOBI MaTEMaTUKO-aJITOPUTMIYHOIO KOHCTPYKTHBI3MY, Ha
6a3i gKOi 3aNpONOHOBAaHO HAYKOBUI METO[] PalliOHAILHOTO (IHTE€JIEKTYaJIbHOTO) YIIPABJIiHHS PO3NOLiIOM €HEeprii
pekyneparii B cuctemMax eleKTpru@ikoBaHOTO TPAHCIIOPTY 32 €HEPreTUYHUM KPUTEPIEM i3 BUKOPUCTaHHSIM
€KCIIEPTHUX CUCTEM Ta HEMPO-HEYITKOI JIOTIKY, 110 4O3BOJISIE MAKCMMAaJIbHO BUKOPHCTOBYBATH MOTEHIIiall
€Hepro30epe>KeHHs1 B yMOBaX HEMOBHOI iH(popMallii Ipo peXXUMU CUCTEM TATOBOTO i 30BHILIHBOTO

€JIEKTPOIIOCTa4YaHHA.

2. The thesis is devoted to the solution of the scientific and applied problem of energy efficiency of regeneration in
the systems of electrified transport. This is realized by developing scientific bases for the selection of rational
energy-saving technologies to maximize the energy-saving potential from energy regeneration, which is an actual
transport problem. The factors influencing the efficiency of the process of energy consumption of regeneration in
electric transport systems are studied theoretically and experimentally. Models of interaction of vehicles in the
regeneration mode with a traction and external power supply system are constructed. They take into account the
existing limitations with respect to the voltage limits on current collectors and the flexibility of energy distribution
to provide specified limits. The scientific method of estimating the potential of energy saving with the use of
energy regeneration in electrified transport systems is improved. The methodology for modeling the energy
regeneration zone is developed on the basis of mathematical and algorithmic constructivism. On its basis, a
scientific method of rational (intelligent) control of the energy distribution of regeneration in electrified transport
systems by the energy criterion is proposed. For this, expert systems and neuro-fuzzy logic are used. This will
maximize the potential for energy regeneration in conditions of incomplete information on the modes of traction
and external power supply systems.
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