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Pedepar/anoTanis:

1. Inceprauist Ha 3000YTTSI HAYKOBOTO CTyIIEeHs AokTopa ¢inocodii 3a cnenianbHicTio 275 - TpaHCIOPTHI TEXHOJIOTI]
(3a BUmamm). — YKpaiHCbKUI Iep>KaBHUM YHIBEPCUTET HAyKM i TexHOJIOriH, [JHinpo, 2026. luceprauis npucss4eHa
IOOCJIIKEHHIO TMTaHb YOOCKOHAJIEHHS €JIEKTPOINOCTAaYaHHs 3aJ1i3HUYHOI aBTOMATHKY LIJIIXOM BIIPOBAIKEHHS
COHSIYHOI eHepreTukyu. HeobxiHiCTh B aBTOHOMHOCTI €JIeKTPOIIOCTa4aHHS MTOCTIB €JIEKTPUYHOI LieHTpatizaliii
3aJ1i3HULb HabyJla 0COOGIMBOI aKTyasIbHOCTI Mif, yac «6siekayTiB» B YKpaiHi. Binomo, 1m0 cuctemu 3ajisHUYHO]
ABTOMATHKU € €JIEKTPOCIOXMBAYaMU OCOOJIMBO BaXJIMBOI NIEPILIO] KATETopii i MOTpeOyIOTh €J1€EKTPOSKUBIIEHHS Bif
IBOX HE3aJIEKHUX JIKEPeJ. Y Cy4aCHUX YMOBAX PO3BUTKY 3aJIi3HUYHOTO TPAHCHOPTY YKpaiHM 0COOIMBUI iHTEpec
BUKJIMKA€E BUPIIIEHHS 33/1a4i MiABUIIEHHS eHeproeeKTUBHOCTI Ta HaJiHOCTi CUCTeM eJIEeKTPOIIOCTavYaHHs 00'eKTIiB
KpUTAYHO]I iHPpacTpykTypu. OfHUM i3 IePCIEKTUBHUX HANIPSIMKIB PO3B'SI3KY Liiei 3a/1a4i € BIPOBaI>)KEHHSI
BiZIHOBJIIOBAaHUX IPKepeJI €HePrii, 30Kpema COHSYHOI Ta,/ab0 BITPOBOI, AJ1s1 KUBJIEHHS TATOBUX MiJCTaHIiil Ta

[IPUCTPOIB 3a/1i3HUYHOI aBTOMATUKU. [IepCIIeKTUBHUM € CTBOPEHHSI Ta BUKOPUCTAHHS CYJaCHUX CUCTEM



BMPOOHUILITBA i HAKONIMYEHHSI €JIEKTPOEHEPTii Ha OCHOBI JIiTi-IOHHMX aKyMYJISITOPIB Ta CYNIEPKOHIEHCATOPIB, SIKi
IIO3BOJISIIOTh aKyMYJIFOBATU €HEPTiI0, 110 TEHEPYETHCS BilHOBIIOBAJIbHUMMU JIPKEPEJIaMU €JIEKTPUYHOI €HEPTii.
[IpakTryHa peasnisallis pillieHb, TOB3aHUX i3 BUKOPUCTAHHSIM JKepeJl BifHOBJIIOBaJIbHOI eHEPreTUKU Ha
YKp3ani3Hulli oB's13aHa 3 HU3K0I0 0OMEXXEHb: HEOOXIIHICTIO BUIIEHHS MiCLS 1171 pO3MillleHHS COHSYHUX
€JIEKTPOCTaHLIi, 3JaTHUX IIOBHICTIO 326€3Me4YNTH €HEProCIIOKUBAHHS 3aJ1i3BHUYHUX CUCTEM, & BUKOPUCTaHHS
eHeprii BiTpy Takox oOMeXxeHe yepe3 HeJJOCTaTHil BiTpOBUI IIOTeHIial y 6araTboX perioHax €BpoIy, BKII0Yadu
Ykpainy. Po3mileHHs1 COHSIUHUX NTaHesIel Ha Jaxax TATOBUX MiJCTaHLiN He 403BOJIsie [IOBHICTIO TOKPUBATU IOTPeb
B eJleKTpoeHeprii. [i BucTauae numie Ha BjacHi NOTpe6U MiicTaHIIi# Ta YaCTKOBO CyMKHMX CIIOXKUBauiB. BogHovac,
BiZICTaHb MIXX TSTOBUMH MiACTaHLiSIMUA CTAHOBUTH 15...25 KM 7151 CUCTEM IOCTiHHOro cTpymy Ta 1o 40...50 kM n71g
CHCTEM 3MIHHOT'O CTPYMY, L0 YCKJIAJIHIOE [IEHTPaJIi30BaHEe BIPOBAPKEHHS BiIHOBJIIOBAHUX JIKEPEJI €HEePrii.
AKTyasnbpHICTh HayKOBOi pOOOTH 0OYMOBJIEHA HEOOXIIHICTIO 3MEHIIEHHSIM 3aJI€3KHOCTI 3aJ1i3HULb Bill TPAAULIIMHUX
IKepeJl eHepril Ta nepexoly Ha €KOJIOTiYHO YUCTI TEXHOJIOTII, 110 Bifmnosinae [11aHy po3BUTKY BUCOKOUWIBUIKICHUX
3aJ1i3HuULp B €Bpori i IHinjaTusi 3 Mobinizalii iHBeCTUIIill y BiHOBIIIOBaHI 11 HU3bKOBYTJIELIEBi BUIY T1aJIUBa,
Konuenuii po3sutky YKp3anisuuui Ha 2030 p. i InTerpauii Ykpainu 10 €BpoIencbKOro TpaHCIIOPTHOIO IIPOCTOPY,
HAayKOBO-JOCJIiJHUM CBiTOBMM IIPOrpamMam. 3 Li€l0 TEMATUKOIO MTOB'I3aHUM | IHHOBAL[iIMHUN TiJIOTHUM IIPOEKT Sun-
Way («Consynmii nuisix») HanioHaneHoI kKomnasii ppannyspkux 3anisHuie SNCF Group, sikuii nepenbaydae
BCTAHOBJIEHHSI COHSIUHUX I1aHeJslell 6e3110CepeHbO MixK pelikaMu i sIKWii BiiTIOBifjae cTpaTerii po3BUTKY COHSIYHOI
rerepauii SNCF, Ta HayKOBO-IOCIiIHNAN NIPOEKT Y paMKax [Iporpamu €sponeiicbkoro Corosy Mapii Kiopi MSCA-ITN
Horizon 2020 «Solar-Train». BnpoBampkeHHs! pOTOEIEKTPUYHNX CUCTEM CIIPHUSE MiABULIEHHIO
eHeproedeKTUBHOCTI, BHIPKEHHIO eKCIITyaTallifHUX BUTPAT Ta MiHiMizallii HeraTUBHOIO BIIJIMBY HA HABKOJIMIIHE
cepenoBulle. BaXJMBUM €Tanom BIPOBAKEHHS TAKUX CUCTEM € OLliHKa ejleKTpomarHiTHoi cymicHocti (EMC) i3
[IPUCTPOSIMU 3aJ1i3HUYHOI aBTOMATUKH Ta 3B's13Ky. OTKe, aKTyasIbHiCTh HAYKOBOi pO6OTH 3yMOBJIeHa HEOOXiIHICTIO
3abe3nevyeHHs HaliliHOI Ta 6e31eYHoi po60TH ITPUCTPOIB 3a/1iBHUYHOI aBTOMATUKHU B YMOBaX «06JI€KayTiB» K
HaMBa’KJIMBIIIOTO 06’€KTa TPAHCIIOPTHOI cuCTeMH, iHTerpalii Ykp3amnisHulli 1o €spocotosy (€C), 3pocTaHHs
IIOTY>KHOCTI TSITOBMX HAaBAaHTAXXEHb, YCKIAAHEHHS CTPYKTYPHU €JIEKTPOIIOCTAYaHHS Ta BIPOBAIKEHHS Cy4YaCHUX
€JIEKTPOHHUX i [M(POBUX 3aC06iB KEPyBaHHS PYXOM I10i371iB. Y po60Ti BUKOPUCTAHO KOMIIJIEKCHUI MifXif, 110
BKJIIOYA€ aHAJIITUYHI METOIY TEOPil €7IeKTPOTEXHIKH, €JIEKTPUYHUX KiJl Ta €JIEKTPOMAarHiTHUX I10JIiB,
MaTeMaTU4HOrO Ta iMITal[iiHOTO KOMITIOTEPHOTO MOJIEJIIOBAHHS, CTATUCTUYHOIO aHali3y, a TAKOXX IOPiBHSJIBHOIO
Ta TeXHIKO-€KOHOMIYHOro aHanidy. Y qucepTaliliHiil po60Ti BUpIllIeHO aKTyaslbHy HAYKOBO-TIPAKTUYHY 3a/1a4y
YIOCKOHAJIEHHS CUCTEMU €JIEKTPO>KMBJIEHHSI IIPUCTPOIB 3aJ1i3HUYHOI aBTOMATHKU Ta 3B'13KY 32 PaXyHOK
BIIPOBA/)KEHHSI «3€JIEHOI» €HEePreTUKH, 10 Ma€e BaKJIMBE 3HAUE€HHS /1J14 MiJjBUIIEHHS eHeproepeKTUBHOCTI,

HaJiHOCTI Ta 6e3MeKn Pyxy Noi3ziB Ha eneKTpugiKoBaHUX IiNSHKAX 3a1i3HULb YKPaiHU Ta 3apyOiiOKsL.

2. This thesis examines ways of improving the power supply for railway automation systems through the
implementation of solar energy. The need for an autonomous power supply to railway signalling centres has
become particularly pressing during the ‘blackouts’ in Ukraine. It is well known that railway automation systems
are classified as particularly important ‘first-category’ electricity consumers and require power supply from two
independent sources. Given the current state of development of Ukraine’s rail transport, particular interest is
being shown in addressing the challenge of improving the energy efficiency and reliability of power supply systems
for critical infrastructure facilities. One promising approach to addressing this challenge is the introduction of
renewable energy sources, in particular solar and/or wind power, to supply traction substations and railway
automation equipment. The development and use of modern systems for the generation and storage of electricity
based on lithium-ion batteries and supercapacitors, which enable the storage of energy generated by renewable
energy sources, hold great promise. The practical implementation of solutions involving the use of renewable
energy sources at Ukrzaliznytsia is subject to a number of constraints: the need to allocate space for solar power
stations capable of fully meeting the energy consumption of railway systems, whilst the use of wind energy is also
limited due to insufficient wind potential in many regions of Europe, including Ukraine. Installing solar panels on
the roofs of traction substations does not fully meet electricity demand. The electricity generated is sufficient only
for the substations’ own needs and, to some extent, for those of neighbouring consumers. At the same time, the



distance between traction substations ranges from 15 to 25 km for direct current systems and up to 40 to 50 km
for alternating current systems, which complicates the centralised deployment of renewable energy sources. The
relevance of this research stems from the need to reduce the railways’ dependence on traditional energy sources
and to transition to environmentally friendly technologies, in line with the Plan for the Development of High-
Speed Railways in Europe and the Initiative to Mobilise Investment in Renewable and Low-Carbon Fuels, the
Ukrzaliznytsia Development Concept for 2030 and Ukraine’s integration into the European transport area, as well
as global research programmes. Also linked to this topic is the innovative pilot project Sun-Way (‘Solar Way’) by the
French national railway company, the SNCF Group, which involves installing solar panels directly between the rails
and is in line with the SNCF’s solar power generation strategy, as well as the ‘Solar-Train’ research project under
the European Union’s Marie Curie MSCA-ITN Horizon 2020 Programme. The implementation of photovoltaic
systems helps to improve energy efficiency, reduce operating costs and minimise the negative impact on the
environment. An important stage in the implementation of such systems is the assessment of electromagnetic
compatibility (EMC) with railway automation and communication devices. Consequently, the relevance of this
research stems from the need to ensure the reliable and safe operation of railway automation systems during
‘blackouts’ - as a critical component of the transport system - as well as from Ukrzaliznytsia’s integration into the
European Union (EU), the increase in traction load capacity, the growing complexity of the power supply
infrastructure, and the introduction of modern electronic and digital train control systems. This work employs a
comprehensive approach that includes analytical methods from the theory of electrical engineering, electrical
circuits, and electromagnetic fields; mathematical and simulation-based computer modeling; statistical analysis; as
well as comparative and techno-economic analysis. This dissertation addresses the pressing scientific and
practical challenge of improving the power supply system for railway automation and communication devices
through the implementation of “green” energy, which is crucial for enhancing energy efficiency, reliability, and the
safety of train operations on electrified sections of railways in Ukraine and abroad.
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Te3 JonoBinelt BceykpaiHCcbkoi HAYyKOBO-TeXHiYHOI KOHepeHIlii CTyeHTiB i Moslofux yyeHux, JHinpo,
YOYHT, 2023 - T.1, C. 37.

o Bex fLI1. AnapaTHi cuCTeMU KepPYyIOYMX aBTOMATIB B CUCTE€Max JIOTIYHOrO yIpasiiHHA / TpaHCHOpTHI
TEXHOJIOTiI Ta 6e3IeKa JOPOKHbOTO pyxy. 36ipHUK Te3 JoroBineil YeTBepToi BCeyKpaiHChKOi HAYKOBO-
npakTuyHoi KoHpepeHLii 13-14 kBiTHs 2023 p., 3anopiioka - C. 6. [Enexrponnuii pecypc] / Pepxos.: C.M.
Typnak (Bignos. pex.) Enexktpon. gani. — 3anopixoks: HY «3anopisbka nositextikas, 2023. - 1 €JIeKTPOH. OIT.
nuck (DVD-ROM); 12 cm. — Ha3Ba 3 TUT. eKpaHa.

¢ Bex f.I1. MeTonu fiarHOCTYBaHHS aBTOMaTHUX Mogeseil / Mosoza akagemist — 2023. 36ipHUK Te3 NoNoBinei
BceykpaiHcbKOi HAyKOBO-TE€XHiYHOI KOH(epeHLii CTyAEeHTIB i Mosogux yueHux, JJHinpo, YAYHT, 2023 - T.1,
C.189.

e Bex S.I1. Po3po6ka nigcrucreMrn aBTOMaTUYHOTO KOPETyBaHHS MIBUAKOCTI JIOKOMOTHBA NPY HAOJIVDKEHI 10
3aiiHsTOrO nepeizny, Masnosiuko B. B., Manosiuko H. B., bex 4. I1. [Texcr], [Ipo6semu Ta nepcrneKkTusu
PO3BUTKY 3aJIi3HUYHOr'O TPAHCIIOPTY: Marepianu 82 MibkHapogHOi HayKOBO-ITPaKTUYHOI KOHpepeH1ii, 20-21
kBiTHS 2023 p. / 3a 3ar. peg,. 10.C. IIpoiigaka, P.B. Mapkynsa. VIVHT. - Ouinpo, 2023. - C. 13-14.

¢ Bex fLI1. The influence of the quality of information on transportation, Carlos Moyses Carranza Medina, bex
1. T1. / TlepcniekTuBY B3aeMOii 3aJ1i3HNALb Ta IPOMUCJIOBUX NignpueMcTs: Te3u 11-i MixkHapoaHOi HAayKOBO-
npakTU4YHOi KoH@epeHLii (IHinpo, 24-25 nmucronana 2022 p.) - Ouinpo.: YAYHT, 2022. - C. 3.

¢ Bex fLI1. BacTocyBaHHS cyyacHUx iHpopmaniiiHux cuctem Ha TpaHcnopTi, bex S.I1. / Cy4acHi iHpopmarniiiiHi
Ta KOMYyHiKalli/iHi TEXHOJIOTii Ha TPAHCIIOPTIi, B IPOMUCJIOBOCTI i oCBiTi: Te3n XVI MixkHapogHOI HAyKOBO-

pakTU4yHOi KoHpepeHii (JHinpo, 14-15 rpygus 2022 p.). - I.: JIIT, 2022. - C. 70.
HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis: TexHOIOri]

Comnia;IbHO-€KOHOMIYHA CIIPSIMOBAHICTb: €KOHOMIsl EHEPIOPECYPCIB; 3MEHIIEHHS 3HOCY 00JIafHAHHS;

NigBUILEHHS IPOAYKTUBHOCTI Iparii
OxopoHHi gokymeHTH Ha OIIIB:

Bunaxopau, KOpHCHiI MOJIeJIi, TPOMUCIIOBI 3pa3Ku

[TaTeHT Ha BUHAXIiT
BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Cepmtok TetrsiHa MukosaiBHa

2. Tatyana N. Serdyuk

KBasigikanis: . t. u., mouent, 05.22.20

InenTudgikarop ORCID ID: 0000-0002-2609-4071

JoparkoBa inHdpopmamuist:
https:/ /www.scopus.com/authid /detail.uri?authorld=14068059600&origin=resultslist



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii
Kopg 3a €IPIIOY: 44165850

Micuesnaxon)KeHHﬂ: ByJ1. JIazapsiHa, [IHinpo, JJHinposcekunt p-H., 49010, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Hakammupnze Jliyiss BaneHTrHIBHA

2. Liliia V. Nakashydze

KBasigikanis: n. 1. 1., c.u.c., 05.14.08

InenTudikarop ORCID ID: 0000-0003-3990-6718

JoparkoBa iHpopMmauist: https://www.webofscience.com/wos /author /record /633130;
https:/ /www.scopus.com/authid /detail.uri?authorld=57190443398;
https:/ /scholar.google.com.ua/citations?user=_yy3SrkAAAAJ&hl=uk

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: J[HINPOBCHKMIl HalliOHAIbHUI yHiBEpCUTeT imeHi Osecs

['oHuapa

Kopg 3a €IPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekT Hayku, [JHinpo, JHIiTpoBchKuil p-H., 49045, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Tlanyenko Bnanucnas BanumoBud

2. Vladislav V. Panchenko

KBasigikanis: n. 1. 1., nou,., 05.22.09
Inentudikarop ORCID ID: 0000-0003-4822-7151
JoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET 3a/TiBHUYHOTO

TPaHCIIOPTY
Kopg 3a €IPIIOY: 01116472

Micue3Haxoa KeHHs: maiinan Peitepbaxa, Xapkis, XapKiBcbKuii p-H., 61050, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Myxa Anppiit Mukosanosuy

2. Andrii M. Mukha

KBasigikamnis: 1.1, npodecop, 05.22.09

InenTudikarop ORCID ID: 0000-0002-5629-4058

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: YKPAiHCHKUIL E€P>KaBHUI YHIBEPCUTET HAYKH | TEXHOJIOTIH
Kopg 3a €IPIIOY: 44165850

Micuesnaxo,rm(eunﬂ: ByJI. JIazapsHa, JIHinpo, IHinpoBceKkui p-H., 49010, YkpaiHa

dopma ByracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Bypsk Ceprii1 FOpiftoBuy

2. Serhii Y. Buriak

KBasigikamis: k.r.u., nouenr, 05.22.20

ImenTudikarop ORCID ID: 0000-0002-8251-785X

JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii
Kopg 3a €IPIIOY: 44165850

Micuesﬂaxon)KeHHﬂ: ByJ1. JIazapsiHa, [IHinpo, JJHinposcekunt p-H., 49010, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3ak1104Hi BiZOMOCTI
Bnacue IlpisBume Im's [To-6aTbKOBI Adanacos AHzpiit Muxaityiosud

TOJIOBH pajgu



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi

OisSIIBHOCTI

AdanacoB Axzpiit MuxaitsioBud

bex fIpocnas IleTpoBuy

Opuenko TersiHa AHaToJIiBHA

IOpuenko TeTsHa AHaTOJiiBHA



