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1. Po3BUTOK MeTOAiB i 3aCc06iB NifBUIeHHS €(eKTUBHOCTI BUKOPUCTaHHS eHeprii 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. Incepranist NpUCBsY€Ha BUPIlIEHHIO HAYKOBO-TIPUKJIAAHOI Tpo6eMn e(peKTUBHOCTI BUKOPUCTAHHS €HePril
peKynepalii B cucTemax eJeKTpr(piKOBaHOTO TPAHCIIOPTY LJISIXOM PO3POOKM HAYKOBUX OCHOB BUOOPY
paLioHaIbHUX €Hepro3bepiraloynx TEXHOJOTIH 1715 peaisalii MakCMMabHOTO IOTeHIialy eHepro3oepesxeHHs Mpu
BMKOPHMCTaHHI PEXUMIB peKymepallii, [0 € aKkTyaJbHOIO IIPOOIEMOIO TPAHCIIOPTY. TeopeTuyHo i
€KCIIEPMMEHTAJIBHO AOCJIIKEHO (PAKTOPH, 10 BIUVIMBAIOTh HA €(PEKTUBHICTb ITPOLIECY CIIO>KUBAHHS €Heprii
peKymepalii B cuCTeMax eJIeKTPUYHOro TpaHcnopTy. [1o6ynoBaHoO iMiTaliliHi Moesli B3aeMOlii TPaHCIIOPTHUX

3aco06iB B pexKuMi peKyriepaltlii i3 CUCTEMOIO TSITOBOTO Ta 30BHIIIHBOTO €JIeKTPOIIOCTAYaHHS, III0 BPaxOBYIOTh



iCHy104M OOMEXEHHS M0I0 TPAHMYHYX 3HA4€Hb HAIIPYTY Ha CTPYMOIIPUMMAYax Ta THYYKICTh PO3NOiTY €Heprii 1y
3a6e3MeyeHHs 3aJJaHuX 0OMeKeHb. BIOCKOHAZIEHO HAayKOBUI METOJ, OL[iHKY [TOTEHIialy €HEPro30epeKeHHs IpU
BMKOPHMCTaHHI peKylepallii eHeprii B cucteMax eneKTpu(ikoBaHOro TPAaHCIOPTY. PO3BMHYTO METOJ0JIOT {0
MOJIEJIIOBaHHS 30HU PO3IOAiNY eHeprii peKynepalii Ha OCHOBI MaTEMaTUKO-aJITOPUTMIYHOIO KOHCTPYKTHBI3MY, Ha
0a3i sIKOi 3aIIPOIIOHOBAHO HAYKOBUI METOZ, pPallioOHaIbHOTO (IHTEJIEKTYaIbHOI0) YIIPABJIiHHS PO3MO/iIOM €Heprii
peKkynepartii B cucremax eleKTpru@ikoBaHOTO TPAHCIIOPTY 32 €HEPreTUYHUM KPUTEPIieEM i3 BUKOPUCTAHHSIM
€KCIIEPTHUX CUCTEM Ta HEMPO-HEYITKOI JIOTIKY, IO 4O3BOJIIE€ MAKCMMAaJIbHO BUKOPHCTOBYBATH MTOTEHIIiall
€HEepros30epesKeHHs B yMOBAxX HEMOBHOI iHpopMallil PO PEXKUMU CUCTEM TSITOBOTO i 30BHIITHBOTO

€JIeKTPOIIOCTaYaHHSI.

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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