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Pedepar:

1. Incepralist npucBgYeHa BUPIIIEHHIO aKTyalbHOI HAyKOBO-TIPAKTUYHOI 3a7jaui 3 pO3pOOKM eHeproepeKTUBHOTO
KEePYBaHHS TSTOBUM €JIEKTPOIIPUBOJOM Kap'€pHOrO JIOKOMOTHBA 3 KOMGIHOBAaHOIO €HEPreTUYHOI0 YCTaHOBKOIO.
O6’eKT BOCIIIPKEHHS — [IPOLECU €JIEKTPOMEXaHIYHOrO IIEPETBOPEHHSI €HEPTil y TSTOBOMY €JIeKTPOIIPUBOL]
Kap'epHOro JIOKOMOTHBA 3 KOMOIHOBAHOIO €HEPTreTUYHOIO YCTAHOBKOI0. [IpeiIMeT NOCiI>)KEHHS — TSTOBUAN
€JIEKTPOIIPUBO/]] Kap'’€pHOTO JIOKOMOTHBA 3 KOMOIHOBAHOIO €HEPTETUYHOIO YCTAHOBKOI0. MeTO0 AuCepTaLifiHO]
pPO6OTH € MiABULLEHHS €HEPrOedEKTUBHOCTI TATOBOTO €JIEKTPOINIPHBO/LY Kap'€PHOT0O JIOKOMOTHBA 3 KOMOIHOBAaHOIO
€HEPreTUYHOIO YCTAaHOBKOI0. 3a pe3yJibTaTaMU JOCIIIKEHHS OTPMMAHO TaKi HAyKOBI Pe3yJIbTaTU: — BIIEPILE
3aIpONIOHOBAHO CTBOPEHHSI KAP'€PHOTO €JIEKTPOBO3Y 3 KOMOIHOBAHOIO €HEPreTUYHOI0 YCTAHOBKOIO, 1I0 MiCTUTD

OOpTOBUI HAKOIMYyBay eHeprii Ta MPoBeJeHO BU3HAYEHHS MOro IapaMeTpiB; — BIepIle 3allpOIIOHOBAHO CIIOCiO



KepyBaHHS 1S MiIBULIIEHHS] eHeproeeKTUBHOCTI 6araToABUTYHHOTO TSITOBOTO €JIEKTPOIIPUBOY Kap'€pHOTO
€JIEKTPOBO3Y, SIKUI Nepe6avae BiKII0YEHHS YACTUHY TATOBUX ACMHXPOHHUX €JIEKTPOJIBUTYHIB Y PEXKMMaX 3
YaCTKOBMM HaBaHTAKEHHSIM, 110 3a6e31e4ye 3MEHIIEHHS CII0KUBAHHS €HEPrii; — Brieplie AOCIiIKEHO BILJIMB
60OPTOBOrO HAaKONMUYyBaya €HEPrii y Ckilafi KOMOiHOBaHOI €HepreTUYHOI YCTAHOBKU Kap €PHOTO €JIEKTPOBO3Y Ha
CIIO’KMBAHHSI €HEPrii, 3alIPONIOHOBAHO CIIOCi6 BU3HAUYEHHS [TapaMeTPiB HAaKONMYyBaya €Heprii 3 YMOBU 0OMEKEHHS
IIOTY>KHOCTI, SIKa CIIOKMBAETHLCH 3 TSITOBOI MEPEXI, IPOBEJIEHO ONTHUMIi3allil0 HAKONIMYyBaya €HePrii 3a Maco-
rabapUTHUMHU i BapTiCHMMU [TOKa3HUKAaMU; — BIIEpIIE BU3HAYEHO IIMATKOBO-JIiHIHY (PYHKIiI0 TPaeKTOpil
YIIPaBJIiHHA PYXOM IIOI31ly IIJIAXOM BUPIlIE€HHA 33724l yMOBHOI ONTUMI3allii 3a KpUTEpieM €HEProBUTPAT AJIS
Kap'€pHOro eJIeKTPOBO3Y. Briepie 3 MeTO 3aHVDKEHHS MOPSIIKY MOZEJli 3alTPOIIOHOBAHO NIPOBECTHU CIIPSIMJIEHHS
po@iso MKy Ta BUKPECJINUTH 3 PO3PAXYHKY AiJISIHKY 3yIIMHOYHOIO THEBMATUYHOTO raJlbMyBaHHS, 10 Ha/la€
MOXJIMBOCTI 3MEHIIATH NOPSLOK MOJeli 6€3 cripoieHHs (PaKTOpiB, sIKi BU3HA4aI0Th. [IpakTU4HE 3HAYEHHS
OTPMMAaHUX PE3yJIbTATIB MOJISITA€ Y HACTYITHOMY: — OOI'PYHTOBAHO CIIOCI0 MiJBUILIEHHS €HePreTUYHOi €(PEeKTUBHOCTI
6araToIBUTyHHOTO TSTOBOTO €JIEKTPOIIPUBOJY Kap'€PHOTO €JIEKTPOBO3Y, SIKMI MOXKe OyTH afanTOBaHUM [1J1s1
PYXOMOTO CKJIQly iHIIIOro ITPU3HAYEHHS; — pO3p00JIeHi METOIY BU3HAYEHHS IapaMeTPiB 60PTOBOrO HAaKONIWYyBaya
€Heprii Ta cnocobu Koro onTUMisallii; - BU3Ha4€HO €HEPrOONTUMAJIbHI MIMAaTKOBO-JIiHiIHI (YHKLii TpaeKTOpii
yIIPaBJIiHHS PYXOM Kap'€PHOTO JIOKOMOTHUBY J1J151 BAHTaKHOTO HAMiBPENCy NPy PycCi 3 CEpeIHIMU MBUAKOCTSIMU PYXy
Bif 7 kM /ron 1o 17 KM /rog. 3a pe3ysibTaTaMU AOCHIIPKEHHS iATBEPAKEHO IPAaKTUYHY Ta TEOPETUYHY L[iHHICTb
PO3pO6JIEHUX METOIiB IIOKPALI€HHS €HEProe(EeKTUBHOCTI PyXOMOTO CKJIaly, OOI'PYHTOBAHO MIPAKTUYHi
peKoMeHalii o0 3aCTOCYBaHHS PO3PO06JIEHNUX METOIIB IIPY CTBOPEHHI PyXOMOTO CKJIafly Kap'€pPHOTrO
TpaHcnopty. OTpuMaHi pe3yJbTaTu MOXKYTh OYTH BIIPOBA)KEH] Y IEPCIEKTUBHUX PO3POOKAX PyXOMOTO CKJIAZYy IS

MaricTpaybHUX 3aJ1i3HHUIb, IPOMHUCIJIOBOTO TPAHCIIOPTY Ta MiCbKOTO €JIEKTPOTPAHCIIOPTY.

2. The dissertation is devoted to solving an urgent scientific and practical problem of developing an energy-
efficient control of the traction electric drive of a mining locomotive with a combined power plant. The object of
research is the processes of electromechanical energy conversion in the traction electric drive of a mining
locomotive with a combined power plant. The subject of research is the traction electric drive of a mining
locomotive with a combined power plant. The aim of the thesis is to improve the energy efficiency of the traction
electric drive of a mining locomotive with a combined power plant. The following scientific results were obtained
as a result of the study: - for the first time, the creation of a mining electric locomotive with a combined power
plant containing an on-board energy storage device was proposed, and its parameters were determined; - for the
first time, a control method for improving the energy efficiency of a multi-motor traction electric drive of a mining
electric locomotive has been proposed, which involves disconnecting part of the traction induction motors in
partial load modes, which reduces energy consumption; - for the first time, the influence of an on-board energy
storage device as part of a combined power plant of a mining electric locomotive on energy consumption is
investigated; a method for determining the parameters of the energy storage device has been proposed, provided
that the power consumed from the limited traction network, and the energy storage device is optimised in terms
of weight, dimention and cost; - for the first time, a piecewise linear function of the train control trajectory is
determined by solving the conditional optimisation problem according to the energy consumption criterion for a
mining electric locomotive. For the first time, in order to reduce the order of the model, it is proposed to
straighten the track profile and exclude the section of stopping pneumatic braking from the calculation, which
makes it possible to reduce the order of the model without simplifying the determining factors. The practical
significance of the results obtained is as follows: - a method for improving the energy efficiency of a multi-engine
traction electric drive of a mining electric locomotive, which can be adapted for rolling stock for other purposes,
has been substantiated; -methods for determining the parameters of an on-board energy storage device and
methods for its optimisation are developed; - the energy-optimal piecewise linear functions of the trajectory
control of a mining locomotive for a freight half-run at average speeds from 7 km/h to 17 km /h have been
determined. The study has confirmed the practical and theoretical value of the developed methods for improving
the energy efficiency of rolling stock and substantiated practical recommendations for the application of the
developed methods in the creation of rolling stock for mining transport. The obtained results can be implemented



in the perspective development of rolling stock for mainline railways, industrial transport, and urban electric
transport.
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IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HaioHanbHU# TeXHIYHMI YHiBepcuTeT "XapKiBChKuii

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupninuosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. anpa Bikrop [leTpoBuy

2. Viktor Shaida

KBasigikamis: . r. 1., gou., 05.09.01
InenTudirkarop ORCHID ID: 0000-0002-4281-5545
JoparkoBa indpopmamnist:

IToBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJITEXHIYHUNA IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupninuosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak/1104Hi BiZOMOCTI



Biacue IpizBume Im'st Ilo-6aThKOBI Bypsikoscbkuit Cepriii ['eHHazIi0BIY
TOJIOBH pajgu

BaacHe IlpizBume Im'a ITo-6aTbKOBI BypsikoBchkuii Cepriii ['eHHaziifioBiy
rOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasbHuUI 3a MiATOTOBKY Psa60B €sren CepritioBuy

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




