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Pedepar/anoTanis:

1. Y puceprauiiiHiii po60Ti BUpilIEHO aKTyajibHy HayKOBO-TIPUKJIAAHY 3a/1a4y iHTerpallii es1eKTposi3Horo
BUPOOHUIITBA BOJIHIO JIO €JIEKTPOEHEPTreTUYHOI CUCTEMU 3 BiTHOBIIOBAHUMU PKEPesIaMu €HePTil IIISIXOM
PO3p0o06JIeHHs 6a71aHCOBO-ONTHUMI3alliliHOI MOZEsli BAPOOHUYOTO TUITy Ta METOAUYHOIO iHCTPYMEHTAPIiIo
OLIiHIOBaHHSI TEXHIKO-€KOHOMIYHUX ITOKA3HUKIB BUPOOHULITBA, TPAHCIIOPTYBAHHS, 30€piraHHs Ta BUKOPUCTaHHS
BOJHIO B €HEepreTulli ¥ MPOMUCIIOBOCTI YKpaiHu. [IpoBeieHO aHasli3 Cy4aCHOrO CTaHy PO3BUTKY BOJHEBO]
€HepreTyKU Ta ePCHeKTUB BUKOPUCTAaHHS BOJHIO JJ1s1 leKapOoHizallii eJ1eKTpoeHepreTUKY, MeTalypriiiHoi,
XiMiYHOI Ta LIeMEHTHOI MPOMUCJIOBOCTI. BU3HaU€HO 0COGIMBOCTI iHTErpaliii enexkTposizepis 10
€JIEKTPOEHEPIreTUYHUX CUCTEM 3 BUCOKOIO YaCTKOIO BilHOBJIIOBAHUX IPKEPEJI €HEPTil Ta OOIPYHTOBAHO IOLiNbHICTD

BHUKOPHCTaHHS €JIeKTPOJIi3ePiB SIK 'rHYYKUX CIIOKMBAYIB €JIeKTPUYHOI eHeprii 11 3MeHIIeHHs He6alaHCiB reHeparii



BJIE. Po3po6sieHo mizcucTemMy BUpOOHULTBA, TPAHCIIOPTYBAHHS Ta CIIOKMBAHHS BOJHIO B CKJIaZli 6a/1aHCOBO-
OTITUMIi3alifiHOi MOJeJli eHepro3abesnedyeHHs. 3arTpONOHOBAaHO MATEMATUYHUI OIMC BOJHEBOI MifCUCTEMU, SIKUIA
II03BOJISIE BPaXOBYBaTH B3a€MO3B'SI3KM Mi’K BUDOOHULITBOM €JIEKTPUYHOI €Heprii, e/1eKTPOJIi3HUM BUPOOHULITBOM
BOJHIO Ta 10Or0 BUKOPUCTAHHSIM Y Pi3HUX CEKTOPaxX EKOHOMIKM B MeXKaX €4MHOI CUCTEMU €HEePreTUYHUX OaslaHCiB.
BusHayeHO NoTpebU eHeproeMHUX rajayseil IPOMUCIOBOCTI YKpaiHu y BOJIHI Ta OLiHEHO MOXJIMBOCTi HOTO
BHMKOPUCTaHHS [J1s1 JeKapOoHi3allii BUpOOHULITBA CTaJi, amiaky, IeMEeHTY Ta eJIeKTPUYHOi eHeprii. [TokasaHo, 110
BIIPOBA/P)KEHHS BOJHEBUX TEXHOJIOTIH CTBOPIOE NIEPEyMOBU [71s1 3SMEHILIEHHS! CIIOKMBAaHHS BUKOITHUX T1aJIUB,
CKOPOYEHHSI BUKU/IiB IAPHUKOBUX T'a3iB Ta MiJIBULIIEHHS eHepreTUYHoi 6e3neku nepskasy. [Ipy BUKOHaHHI po60TH
yrepiue po3pobaeHO HOBY MOZieJIb BUPDOOHUIITBA, IEPETBOPEHHS Ta CIIOXKUBAHHS BOLHIO B CTPYKTYpi
eHepro3abeslieyeHHs KpaiHy, sIKa, Ha BiIMiHY Bif icHYI0UMX MoJiesiell BOJHEBUX TEXHOJIOT, BpaxoBye
B32€MO3B’130K MiXX IOTPe60I0 Y BUPOOHULITBI BOJIHIO, HEOOXiTHMMU 00CsAraMu BUPOOHUIITBA €JIEKTPUYHOI eHeprii
BiZJHOBJIIOBAHMMU JIK€peJIaMU Ta 3MiHaMU 00CATriB eHepro3abesneyeHHs KpaiHy iHIMMY eHEeProHOCisIMY, 10
IIO3BOJIMJIO BUBHAUUTHU JIOLIJIbHI 0OCSTA BUPOOHUIITBA €JIEKTPUYHOI €Heprii 1J1s1 3a6e31eYeHHs] CUCTEMU
BMPOOHHULITBA BOAHIO Ta BiANOBigHI 3MiHM 3arajlbHOro €HepreTM4YHOro 6ajaHcy KpaiHu. 3alporoOHOBaHO
npejcTaBiieHHs esekTpoeHeprii BIE B Mopesi eHepro3adesnedeHHs KpaiHy y BUTJISIAL AEKiJIbKOX OKPEMUX
peCypCHUX IIOTOKIB: eJleKTpoeHeprii 1o3a 6anancytodoto rpymnoio HI1 «'apanToBanuii nokyneup» Big CEC ta BEC Ta
€JIeKTPOEeHePrii NO3UTUBHUX HeOaNaHCIB — i3 BUBHAUYEHHSIM iX eKOHOMIYHUX KPUTEPIiB BAPTOCTI, 110 JO3BOJIUIIO
(opmaizyBaTH LiiHy €JIeKTPOEHEPTii K BHYTPIlIHiN IapaMeTp 6ajaHCOBO-ONTUMI3aliliHOI MOZeJIi Ta MiABUIIUTI
TOYHICTb OLiHIOBaHHSI €KOHOMIUHOI e(eKTUBHOCTI BUpoOHULITBA BOAHIO i MiHimizanii LCOH. BeeneHo B Mozerb
eHepro3abesreyeHHs KpaiHu By30J1 TPAHCIIOPTYBAHHS BOJHIO 3 ypaXyBaHHSIM CIIO>KMBaHHS eJIeKTPUYHOi eHeprii Ha
IIPOLIECH TPAHCIIOPTYBAHHSI Ta IEPETBOPEHHS, 110 AaJI0 3MOT'Y MiJBUIIUTY TOUHICTh OLiHIOBAaHHSI CYMapHUX
€HepreTUYHUX BUTPAT Y JIAHIIOTY «BUPOOHULITBO — 36epiraHHI-TPaHCIOPTYBaHHS~CIIO>KUBAHHS BOJHIO» Ta ix
BIUJIMBY Ha 6ajlaHC eJIeKTpOeHepreTHyHoi cucteMu. OTpUMaiy oJaabIIni PO3BUTOK MiTXOI M 10 OLiHIOBaHHS
TEXHIKO-€KOHOMIYHOi e(peKTUBHOCTI iHTerpallii BOJHEBUX TEXHOJIOTIN Y PUHKOBI MEXaHi3MU €J1eKTPOEHEPreTUKH,
30KpEMa MOJIEJi BU3HAUYEHHS COOiBAPTOCTI BOJHIO 32 YMOBU (PiHAaHCOBOI 6€336MTKOBOCTI pearizalii eJIeKTpUYHOi

eHeprii BIE renepatii nosa 6asaHcyo4oi rpynu «'apaHTOBaHOTO MOKYIILIS».

2. This dissertation provides a solution to the pressing scientific and applied problem of integrating electrolytic
hydrogen production into an electric power system with renewable energy sources by developing a production-
oriented balance-optimization model and a methodological toolkit for evaluating the technical economic
indicators of hydrogen production, transportation, storage, and use in Ukraine’s energy sector and industry. An
analysis was carried out of the present state of hydrogen energy development and the prospects for using
hydrogen to decarbonize the electric power, metallurgical, chemical, and cement industries. The specific features
of integrating electrolysers into power systems with a high share of renewable energy sources were identified, and
the feasibility of using electrolysers as flexible electricity consumers to reduce imbalances in renewable energy
generation was substantiated. A subsystem for the production, transportation, and consumption of hydrogen has
been developed as part of a balance-optimization model for energy supply. A mathematical description of the
hydrogen subsystem is proposed, which allows for the consideration of interrelationships between electricity
generation, electrolytic hydrogen production, and its use in various economic sectors within a unified system of
energy balances. The hydrogen demand of Ukraine’s energy-intensive industrial sectors has been determined, and
the potential for its use in decarbonizing the production of steel, ammonia, cement, and electricity has been
assessed. It has been demonstrated that the implementation of hydrogen technologies creates the conditions for
reducing fossil fuel consumption, cutting greenhouse gas emissions, and enhancing the country’s energy security.
In the process of this research, a new model for the production, conversion, and consumption of hydrogen within
the country’s energy supply structure was developed for the first time. In comparison to existing models of
hydrogen technologies, this model takes into account the interrelationship between the demand for hydrogen
production, the required volumes of electricity generated from renewable sources, and changes in the country’s
energy supply from other energy carriers. This made it possible to determine the optimal volumes of electricity
generation to support the hydrogen production system and the corresponding changes in the country’s overall



energy balance. It is proposed to represent electricity from renewable energy sources in the country’s energy
supply model as several separate resource flows: electricity outside the “Guaranteed Buyer” balancing group from
solar and wind power plants, and electricity from positive imbalances — with the definition of their economic cost
criteria, which made it possible to formalize the price of electricity as an internal parameter of the balancing-
optimization model and to improve the accuracy of assessing the economic efficiency of hydrogen production and
LCOH minimization. A hydrogen transportation node was incorporated into the country’s energy supply model,
taking into account the electricity consumption associated with transportation and conversion processes, which
made it possible to improve the accuracy of estimating the total energy costs in the
“production-storage-transportation ~hydrogen consumption” chain and their impact on the power system
balance. Approaches to assessing the technical and economic efficiency of integrating hydrogen technologies into
the electricity market mechanisms have been further developed, in particular models for determining the cost of
hydrogen under the condition of financial break-even for the sale of electricity generated from renewable energy
sources outside the “Guaranteed Buyer” balancing group.
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