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1. «JJocnimkeHHs aBapiliHUX BUTOKIB HAdTH 3 HAQTONPOBOZIB i iX BIIJIMB Ha 3a0pyIHEHHS TPYHTOBOT'O [TIOKPHBY»

2. «Research into accidental oil leaks from oil pipelines and their impact on soil contamination»

Pedepar/aHoTanis:

1. Inceprarnis Ha 3000yTTs CTyIeHs JoKTopa (pinocodii 3a cnenianpHicTio 185 «HadTorazosa imxeHnepis ta
TEXHOJIOTii» raysi 3HaHb 18 «BUpo6GHULTBO Ta TEXHOJIOTII». IBaHO-PpaHKiBCbKUI HALlIOHAIbHUI TEXHIYHU
yHiBepcuTeT HadTH i rasy, IBano-®pankiBcek, 2026. JucepTaliiiHy po60TY IPUCBIYEHO BUPILIEHHIO aKTyaJIbHOTO
HayKOBO-IIPUKJIAIHOTO 3aBIAaHHs MiIBUILIEHHS IOCTOBIPHOCTI IPOrHO3yBaHHS HACJIIJIKiB aBapiliHUX BUTOKIB HAQTU
3 MaricTpajbHUX HA(QTONPOBOLIB LIJISIXOM PO3POOJIEHHSI CTOXaCTUYHOI MOIeli I)KepeJla BUTOKY, MaTEMAaTUYHOI
mogeJii Mirpanii HapTu y 'pyHTOBOMY CEpeIOBHILi Ta KOMIJIEKCHOI iHK€HEepHO-€KOJIOTIYHOI METOAUKY OLIiHIOBaHHS
€KOJIOTIYHUX HACJIOKIB i NiATPUMKU IPUUHSATTS pilleHb MO0 JIoKaJli3alii Ta JikBinauii aBapiii. Bukonano
KOMIIJIEKCHU aHaJli3 Cy4aCHOTO CTaHy JOCIiIKeHb y cpepi IPOrHO3yBaHHS aBapillHUX BUTOKIB HA(TH,
MOJIEJIIOBaHHS IIPOLECIB ii NOMMPEHHA Y TPYHTOBOMY CEPELOBUILI Ta OLiHIOBaHHS €KOJIOTIYHUX HACIAKIB aBapin

marictpasnbHUX HadTonpoBoiB. Ha ocHOBI 6i6y1ioMeTpUYHOrO aHasizy, TeMaTUYHOI KIacTepu3allii Ta KpUTUYHOTO



y3arajbHeHHS Cy4aCHUX HayKOBUX IIPallb BCTAHOBJIEHO OCHOBHI TE€HJIEHIil pO3BUTKY IPEIMETHOI 00J1aCTi,
BUSIBJIEHO HEIOCTATHIO iHTerpalilo MoJiesiel IPOTHO3yBaHHs BUTOKY, [IOMIMPEHHS 3a0pyIHEHHS Ta OL[iHIOBAaHHS
€KOJIOT{YHUX HACJIiJKIB, 110 OGI PYHTYBaJIO HEOOXIIHICTh pO3p006IE€HHS KOMIJIEKCHOIO MiAX0Ny 4O IIPOTHO3yBaHHS
aBapilHUX cUTyaliil. PO3p06IeHO CTOXaCTUYHY MOZEJb aBAPiHOrO BUTOKY HA(TU 3 MariCTpasbHOro
Ha(TONPOBOY, sIKa BpaXOBY€e BUNAKOBUI XapaKTep reOMETPUYHUX NapaMeTpiB gedekTy, KoedillieHTa BUTpaTH,
yacy BUSIBJIEHHSI aBapii, pe>kuMiB po60TU TPyOOIIPOBiIHOI CUCTEMU Ta IIPOLIECY JIOKali3allii IOMKOAKEHOI IisITHKU.
3anponoHoBaHUM NifXxif 3abe3nevyye BUBHAUEHHS KBAHTUIIbHUX OLIIHOK 06csriB BUTOKY (P25, P50, P75, P95), mo
IO3BOJISIE IEPENUTH Bif| I€eT€PMiHOBAHUX PO3PAXYHKIB 10 PU3UK-OPi€HTOBAHOTO IPOTHO3YBAHHS PO3BUTKY
aBapifiHuX cueHapii. Po3pobieHo MaTeMaTUYHy MOZeJib IIOMNUPEeHHS HapTU y 'PYHTOBOMY CepelOBUIIli HAa OCHOBI
y3araJlbHEHOro 3aKoHy Jlapci Ta piBHSIHHSI HEPO3PMBHOCTI i3 BpaxyBaHHSIM IpolieciB QinbTpalii Ta copoLii.
3anponoHOBAaHO aHAITUYHNI MiAXiM 4O ONMCY HeCTalioHApHOI Mirpatii HapTH y NOPHUCTOMY CepelOBHUII,
peani3oBaHo iTepaliiiHUi aJITOPUTM Y3rOIPKEHHSI TapaMeTPiB BUTOKY Ta XapaKTEPUCTUK IPYHTY, 110 3abe3mnedye
MOJeJIIOBaHHS B3a€EMOJi cCTeMU «TPyOOIIPOBiT, — IPYHTOBE CEpelOBUIIEe» 3 YpaXyBaHHSIM 3BOPOTHOIO BILJIUBY
I'PYHTY Ha iHTE€HCHBHICTb aBapiliHOr0 BUTOKY. BUKOHaHO NapaMeTPUYHi JOCIiIPKEHHS BIJIMBY IO AE(EKTY,
Koe(illieHTa BUTpaTH, Yacy BUSIBJIEHHS aBapii, peskuMiB po60TH HACOCHOI CTaHILji Ta Pi3snKO-MeXaHIYHMX
BJIACTMBOCTE! I'PYHTIB Ha 0OCST BUTOKY i MaciuTaby 3a6pygHEHHS TepyuTopii. 3a pe3ysbraTamMu aHali3y YyTIUBOCTI
BCTAHOBJIEHO BU3HAuaJIbHi pakTopu GOpMYBaHHS aBapilHUX BTpaT HaTH Ta BUKOHAHO €KOHOMiYHe
OOI'PYHTYBaHHSI BIIPOBA/I)KEHHSI CUCTEM BUSBJIEHHS BUTOKIB i3 BUKOPUCTAHHSIM [TOKa3HMKA OYiKyBaHOI LIHHOCTI
nockoHasnoi ingpopmauii (EVPI). CucreMaTn3oBaHO CTATUCTUYHI JaHi MO0 NPUYUH aBapiiiHUX pO3repMeTu3aLlin
MaricTpajsibHUX HaQTONPOBOZiB Ta BUKOPUCTAHO iX JJ1s1 KaJi6pyBaHHS apaMeTpiB CTOXaCTUYHOI MOJieJli aBapiliHOro
BUTOKY. 3allpOIIOHOBAHO iHTErpasbHUM 6€3PO3MipHUI TOKA3HUK €KOJIOTIUHOI LIKOJH, KU 3a06e31edye
KOMILJIEKCHE OLIiHIOBaHHS BIIMBY HA(TOBOTO 3a0pYAHEHHS HA [PYHTOBY MaTPUII0, MiKpOGIOTY, POCIMHHUI TIOKPUB
i me3odayHy. Po3pobsieHo iHXKeHepHy MeTOIUKY ITPOCTOPOBO-4YaCOBOI0 30HYBaHHS 3a0pyIHEHUX TEPUTOPIH, sKa
nepenoaydae BUJiseHHs PYHKLiOHAJIbHUX 30H Pi3HOTO PiBHS €KOJIOTiUYHOI Hebe3eKU Ta OO PYHTOBYE BUOIp
TEXHOJIOTN peMeialii 3a71e>XKHO Bif, MaciTaby aBapii, xapakTepUCTHK I'PYHTOBOIO CEPELIOBUILA I IPOTHO30BAHUX
IIapaMeTpiB MOMMPEHHS 3a0pyJHEHHS. Y3araJbHEHO Pe3yJbTaTH JOCIIPKEHHS y BUTTIS] KOMILIEKCHOI iH)KeHEepHO-
€KOJIOTIYHOI METOIVKY MiATPUMKU NPUNHATTS PillleHb, 10 MOE€AHYE CTOXACTUYHE TPOTHO3yBaHHS [1apaMeETPiB
aBapillHOTro BUTOKY, MaTeMaTUYHE MOJEJIIOBAaHHS [IOIINPEHHS HA(TU Y I'PYHTI, OLIiHIOBAaHHS €KOJIOTiYHOI MKOH,
IIPOCTOPOBO-4aCOBE 30HYBaHHS TEPUTOPIi, BUOIp TEXHOJIOTIN peMenialii Ta micasaBapiiHUl MOHITOPUHT.
JJOCTOBiIpHICTh OTPMMAHUX PE3yJIbTATIB MigTBEPIPKEHO TEOPETUIHMUM OOI PYHTYBaHHIM MaTeMaTUYHUX MOZeEJIeH,
aHaJli30M 'paHUYHUX BUIIAJIKiB, 1I€PEBipKOI0 BUKOHAHHS 3aKOHIB 30€peXXeHHs, pe3yJibTaTaMy [lapaMeTpUYHUX
IOCJiIKeHb, aHA/Ii30M 4yTJIUBOCTI, IOPiBHSIHHSM i3 BiTOMUMHU (Pi3MYHMMU 3aKOHOMIPHOCTSIMU Ta JliTepPaTypHUMU
IaHMMU 070 npoueciB ¢inbTpanii HapTH y TOPUCTOMY CEPeLOBUIIL.

2. Dissertation for the degree of Doctor of Philosophy in specialty185 - "Oil and Gas Engineering and
Technologies", Field of Knowledge 18 - "Production and Technologies". Ivano-Frankivsk National Technical
University of Oil and Gas, Ivano-Frankivsk, 2026. The dissertation is devoted to solving the relevant scientific and
applied problem of improving the reliability of forecasting the consequences of emergency oil spills from trunk oil
pipelines through the development of a stochastic spill source model, a mathematical model of o0il migration in
porous soil media, and a comprehensive engineering and environmental decision-support methodology for spill
localization and remediation. A comprehensive analysis of the current state of research in the field of emergency
oil spill prediction, mathematical modelling of contaminant migration in soils, and environmental impact
assessment of pipeline accidents has been performed. Based on bibliometric analysis, thematic clustering, and
critical review of recent scientific publications, the main research trends have been identified, existing scientific
gaps have been revealed, and the necessity of developing an integrated methodology for accident prediction has
been substantiated. A stochastic model of emergency oil leakage from trunk oil pipelines has been developed.
Unlike existing deterministic approaches, the proposed model accounts for the uncertainty of defect geometry,
discharge coefficient, spill detection time, pipeline operating conditions, and emergency isolation procedures. The
developed approach enables quantile estimation of spill volumes (P25, P50, P75, and P95), providing a transition



from deterministic calculations to risk-oriented prediction of accident scenarios. A mathematical model describing
oil migration in porous soil media has been developed based on the generalized Darcy law and the continuity
equation while accounting for filtration and sorption processes. An analytical approach to modelling transient oil
migration has been proposed together with an iterative algorithm that consistently couples pipeline leakage
parameters with soil characteristics, allowing simulation of the interaction between the pipeline and the
surrounding soil while considering the feedback effect of soil resistance on leakage intensity. Parametric studies
have been carried out to investigate the influence of defect size, discharge coefficient, spill detection time,
pumping station operating conditions, and soil physical and mechanical properties on spill volume and
contamination extent. Global sensitivity analysis identified the dominant factors governing spill development,
while the Expected Value of Perfect Information (EVPI) approach was applied to justify economically feasible
investments in leak detection systems. Statistical data on the causes of emergency pipeline failures have been
systematized and used to calibrate the stochastic spill model. An integrated dimensionless environmental damage
indicator has been proposed for comprehensive assessment of oil contamination effects on soil matrix, microbiota,
vegetation, and mesofauna. An engineering methodology for spatial and temporal zoning of contaminated areas
has been developed. The proposed approach distinguishes functional zones corresponding to different levels of
environmental hazard and provides a basis for selecting appropriate remediation technologies according to spill
magnitude, soil properties, and predicted contaminant migration. The research results have been integrated into a
comprehensive engineering and environmental decision-support methodology that combines stochastic spill
prediction, mathematical modelling of oil migration, environmental damage assessment, spatial zoning,
remediation planning, and post-accident environmental monitoring. The reliability of the obtained results has
been confirmed through theoretical substantiation of the mathematical models, limiting-case analysis,
conservation-law verification, parametric investigations, global sensitivity analysis, and comparison with

established physical principles and published experimental data on oil filtration in porous media.
Jep>kaBHU peecTpaniiinuii Homep JiP:

IIpiopuTeTHHH HaNpsSIM PO3BUTKY HayKH i TEXHIKHU: OyHgamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGIIbII
BaXXJIMBUX IPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-TIOJiTUYHOTO,
JIIOJICBKOTO NIOTEHLjaNy 115 3a0e3Me4eHHsI KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOr0 PO3BUTKY

CyCIIiIbCTBA i Jep>kaBu

CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaL[iHOI JiSIJIBHOCTI: Po3BUTOK Cy4acHMX

iHopmaLiiHUX, KOMYHIKALiTHUX TEXHOJIOTii1, pOOOTOTEXHIKU
I'[i,ucyMKH IOCJIIPKEeHHS: TeopeTnyHe y3arajbHEHHS | BUPilIeHHs BaXK/IMBOI HayKOBOI Mpo6iemMu

Iy6osrikamii:

o OCHOBHI pe3yJbTaTu JucepTallii IOBHICTIO BiloOpa’keHO y 7 APYKOBAaHMX HAYKOBUX Iy6JliKallisx, i3 Hux 1 -
CTaTTs Y Mi’XKHaPOJHOMY HayKOMETPUYHOMY HayKOBOMY >KypHaJli, 10 iHJeKCyeTbCs B HAyKOMETPUYHiil 6a3i
IaHUX Scopus ; 2 — Y HAyKOBUX (PaxOBUX BUAAHHSX, 3aTBepakeHnx MOH Ykpainuy, 4 Te3u 1onosifei Ha
Mi>KHapOJIHUX KOH(EPEHIIisx.

¢ 1. Herasymenko, B. V., & Doroshenko Y. I. (2026). Mathematical modeling of oil leakage dynamics from a
pipeline into a po-rous medium considering soil filtration resistance. PRECARPATHIAN BULLETIN OF THE
SHEVCHENKO SCIENTIFIC SOCIETY. Number, (22(83), 222-233. https://doi.org /10.31471/2304-7399-2026-
22(83)-222-233 (Paxosa craTTs). (OCOOMCTHII BHECOK — PO3POOIEHO MATEMATUYHY MOJIEJIb IMHAMIKN BUTOKY
Ha(THU 3 TPYOGOIIPOBOAY B TIOPUCTE CEPENOBUIIE 3 YpaXyBaHHSIM ONoOpy (inbTpalii IpyHTY).

¢ 2. Herasymenko, B. (2026). Prediction of hydrocarbon pollution dispersion in soil environment and
environmental risk assessment based on mathematical modeling. Collection of Research Papers of the
National Mining University, (84), 24-35. https:/ /doi.org /10.33271 /crpnmu /84.024 (daxoBa cTatTs).

(Ocobuctuii BHECOK — OAHOOCIOHA My06JIiKaLlis)



« 3. Revitalization of Oil-Polluted Soils by Growing Phytoremediation Plants / H. Hrytsuliak, A. Kotsyubynsky,
V. Zaritskyy [et al.]. Systems, Decision and Control in Energy VII. Springer, Cham, 2024. P. 467-482. (CtarTs
Scopus / Posgin monorpadii) (OcobucTuil BHECOK — IIPOBEJEHO I10J1bOBI LOCIiI>)KEHHSI Ta IPOaHasi30BaHO
OTPUMaHi pe3yJbTaTy, 1O CTaJIA OCHOBOIO 1151 MyOJriKarii).

e 4. Gerasimenko B. V. Study of damage to the soil cover on the linear part of oil pipelines... Arpoximiuni
pecypcH Ta yIpabiliHHS 6i0IPOLYKTUBHICTIO arposaHmadTis: matepianu I MixHap. HayK.-pakT. KoH}. KuiB,
2022. C. 24-26. (OcobucTuil BHECOK — OJHOOCIOHA Imy0JliKallis)

¢ 5. Herasymenko B. Impact of hydrocarbon pollution on ecosystems. JliciBHu4a OcCBiTa i HayKa: CTaH, IPOGIeMHU
Ta IIEPCIIEKTUBY PO3BUTKY: Matepianu [V MikHap. HayK.-11pakT. KOH}. Jlom>ka-Manus, 2024. (OcobucTtuit
BHECOK — OJIHOOCiOHa Iy0JiiKalis)

e 6. Marych T., Herasymenko B., Zaritskiy V. Assessment of the chemical composition of contaminated soils...
BceykpaiHcbKa HayKOBO-TIPAaKTUYHA KOH(EPEeHLlisl 30,00yBayiB i MOJIOANX BY€HUX. IBaHO-DpaHKiBChK, 2024.
(Ocobuctuii BHECOK - 3i6paB iH(opmaliito Ta 06pobuB ii, chopmyoBaB BUCHOBKH)

e 7. Kotsyubynsky O., Herasymenko B. Industry 4.0 in the transformation of the energy sector... IV Bceykp.
HayK.-IIpaKT. KOH. 31,00yBauiB i MOsI0AMX BYeHUX. IBaHO-DpaHKiBChK, 2025. (OcobucTuii BHECOK — 3i6paB

indopmauiio Ta 06pobuB ii, chopmyIOBaB BUCHOBKH).
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