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€HEPreTN4HOI0 YCTaHOBKOIO

2. Energy-efficient control of the traction electric drive of a mining locomotive with a combined power plant

Pedepar:

1. Incepralist npucBsyeHa BUPIlIEHHIO aKTyasbHOI HAyKOBO-IIPAaKTUYHOI 33/1a4i 3 po3p0oOku eHeproepeKTUBHOro
KEPYBaHH$ TSITOBUM €JIEKTPONPUBOJIOM Kap'€pHOTO JIOKOMOTHBA 3 KOMOIHOBAHOIO €HEPIE€TUYHOIO YCTAHOBKOIO.
OG6’eKT 0OCIiIKEHHS — TPOLIECH €JIEKTPOMEXAHIYHOTO IEPETBOPEHHS €HEprii y TSrOBOMY €J1IeKTPOIPUBO/]
Kap'epHOr0 JIOKOMOTHBA 3 KOMOIHOBAaHOIO EHepreTUYHOIO YCTaHOBKOIO. [IpeiMeT NOoCiIKeHHs! — TArOBU
€JIEKTPOIIPMBOJ, Kap’€pHOT0 JIOKOMOTHBA 3 KOMOIHOBaHOIO €HEPreTUYHOI0 YCTAHOBKOK. MeTolo fnucepTaliiiHoi

PO6OTH € MifgBUILIEHHS €HeproeeKTUBHOCTI TATOBOTO €JIEKTPOIIPUBOAY Kap'€PHOr0 JIOKOMOTHBA 3 KOMOIHOBaHOIO



€HEPreTUYHOIO YCTAaHOBKOI0. 3a pe3yJibTaTaMU JOCIIIKEHHS OTPMMAHO TaKi HAyKOBI Pe3yJIbTaTU: — BIIEPILE
3alpONIOHOBAHO CTBOPEHHS Kap'€PHOTO €JIEKTPOBO3Y 3 KOMOIHOBAaHOIO €HEPreTUYHOI0 YCTAHOBKOIO, 1J0 MiCTUTD
00pTOBUI HAKONIMYYyBay €Heprii Ta IPOBeJEeHO BU3HAUEHHS I0ro NapaMeTpiB; — BIEpIle 3allpOIIOHOBAHO CIIOCi0
KepyBaHHS 118 MiIBULIEHHS! eHeproeeKTUBHOCTI 6araToABUTYHHOTO TSITOBOTO €JIEKTPOIPUBOY Kap'€pHOTO
€JIEKTPOBO3Y, SIKUI Nepe6avae BilKII0YEHHS YACTUHY TATOBUX ACMHXPOHHUX €JIEKTPOJIBUTYHIB Y PEXXMMaX 3
YaCTKOBMM HaBaHTAKEHHSIM, 110 3a6e31edye 3MEHIIEHHS CIIOKUBAHHS €Heprii; — Brieplue AOCIiIKEHO BIIJIMB
O60OpPTOBOIO HAaKONMYyBaya €HePrii y ckiaji KoM6iHOBaHOI €HepreTUYHOI YCTAHOBKU Kap'€PHOTO €JIEKTPOBO3Y Ha
CIIOKMBAHHSI €HEPrii, 3alIpONIOHOBAHO CIIOCI6 BU3HAUYEHHSI [TapaMeTPiB HaKONMYyBaya €Heprii 3 YMOBU 0OMEKEHHS
MIOTYKHOCTI, SIKa CIIOKMBAETHCA 3 TSITOBOI MEPEXI, IPOBEJEHO ONTHUMIi3allil0 HAKONIMYyBaya €HEPrii 3a Maco-
rabapUTHUMHU i BapTiCHMMU [TOKa3HUKaMU; — BIleplie BU3HAYEHO IIMATKOBO-JIiHIHY (DYHKIiI0 TpaeKTopil
YIIPaBJIiHHA PYXOM IOI31ly HIJIIXOM BUPIlIEHHA 33724l yMOBHOI ONTUMIi3allii 3a KpUTEpieM €HEeProBUTPAT AJI
Kap'e€pHOro €JIeKTPOBO3Yy. Briepiie 3 MeTOI 3aHIDKEHHS TOPSIIKY MOZEJli 3alTPOIIOHOBAHO NIPOBECTH CIIPSIMJIEHHS
po@isio MKy Ta BUKPECJINUTH 3 PO3PAXYHKY AiJISIHKY 3yIMHOYHOIO IHEBMATUYHOTO raJlbMyBaHHS, 110 HaZla€
MOXJIMBOCTI 3MEHIINATH NOPSIOK MOJeli 6e3 cripoiieHHs PaKTopiB, sIKi BU3HA4aloTh. [IpakTU4HE 3HAYEHHS
OTPUMAaHUX PE3YJIbTATIB II0JIAra€ Y HACTYIIHOMY: — OOI'PYHTOBAHO CIIOCIO MiABUILEHHS €HEPreTUYHOI €(PEKTUBHOCTI
6araToIBUTyHHOTO TSTOBOTO €JIEKTPOIIPUBOJY Kap'€pHOTO €JIEKTPOBO3Y, SIKUI MOXKe OyTU afanTOBaHUM [JIs1
PYXOMOTO CKJIa/ly iHIIOrO NPU3HAYEHHS; — PO3pO6JIEHI METOIM BU3HAYEHHS IIapaMeTpiB 60PTOBOrO HaKONM4YyBaya
eHeprii Ta cnoco6u 1oro onTuMisaltlii; - BU3Ha4€HO €HEPrOONTUMAJIbHI MIMATKOBO-JIiHiIHI QyHKLii TpaeKkTOpil
yIIPaBJIiHHS PYXOM Kap'€PHOTO JIOKOMOTHUBY [1J151 BAHTaKHOTO HaMiBpeCy NPy pyci 3 cepeHiMU MBUAKOCTSIMU PYXy
Bi# 7 kM /ron 1o 17 KM /rog. 3a pe3yyibTaTaMU AOCHIIPKEHHS iATBEPAKEHO IIPAaKTUYHY Ta TEOPETUYHY L[iHHICTh
PO3p06JIEHUX METOIiB IIOKPAlLll€HHS €HEProe(EeKTUBHOCTI PyXOMOTO CKJIaly, OOI'PYHTOBAHO [IPAKTUYHi
peKoMeHalii o0 3aCTOCYBaHHS PO3POO6JIEHNUX METOIiB IIPY CTBOPEHHI PYXOMOTO CKJIaly Kap'€pPHOTrO
TpaHcnopty. OTpuMaHi pe3yJbTaTu MOXKYTh OYTH BIIPOBAIKEH] Yy IEPCIEKTUBHUX PO3POOKAX PyXOMOTO CKJIAZY ISt

MariCTpaslbHUX 3aJ1i3HULb, IIPOMUCJIOBOTO 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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1. OMengHenko 'annna BikTopiBHa

2. Halyna V. Omelianenko

KBasigikanis: . t. 1., gou., 05.09.01
Imentudikarop ORCHID ID: 0000-0002-3276-5476
HoparkoBa iHpopmamist: https://scholar.google.com.ua/citations?user=tV3hdrAAAAAJ

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHUI YHiBEpCUTET "XapKiBChKUiA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

MicueBHaxo,ereHHﬂ: ByJ1. Kupninuoga, 6yz. 2, XapkiB, XapKiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

Baacue IlpizBume Im's Ilo-6aTbKOBI:
1. Mainpa Bikrop [TeTpoBuy
2. Viktor Shaida

KBasigikanis: . . 1., gou., 05.09.01
Inmentudikarop ORCHID ID: 0000-0002-4281-5545

JonaTkoBa iHdopmaris:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHUI YHiBEpCUTET "XapKiBChKMit

MOJIITEXHIYHUN IHCTUTYT"

Kopg, 3a €IPIIOY: 02071180

Micuesﬂaxo,rm(el-lﬂﬂ: ByJ1. Kupninuoga, 6yz. 2, XapkiB, XapKiBcbKuil p-H., 61002, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TrOJIOBH pajgu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOTO Ha 3aCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a peECTpallil0o HayKOBOi

OisIIBHOCTI

bypsakoscekuii Ceprint 'eHHazinoBuy

bypsakoscbkuii Ceprint 'eHHaznitoBuy

Psa60B €Bren CepriiioBuy

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



