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1. Incepraist Ha 30OOYTTSI HAYKOBOTO CTyIeHs fokTropa ¢inocodii 3a cnenianbHicTio 141 — EnexTpoeHepreTuxa,
eJIEKTpOTexHiKa Ta enekrpoMexanika. — KIII im. Irops Cikopcbkoro, Kuis, 2026. [lucepranis «Y10CKOHaJIEeHHS
PEXUMIB POOOTHU €JIEKTPOTEXHIYHOTO KOMILIEKCY 3a0€3I1€4€HHS] BOOHEM 3 BUKOPUCTAHHSM iHTEJIEKTYaJIbHOTO
KEepyBaHHS B CUCTEMi €JIeKTPUYHOT0 TPAHCIIOPTY» MIPUCBSIYEHA ITiIBUIIEHHIO eHeproepeKTUBHOCTI Ta HaiNHOCTI
iHpacTpyKTypH «3ejieHoro» BogHI0. BogHesa 3anpasHa ctanuis (B3C) 3'enHye mepexi BJIE 3 enekTpomobinsamu Ha
nanuBHUX enemeHTax (EMIIE), npore ii po60Ti nepemkoakae «oABiIHO-CTOXaCTUYHE» CEPELOBUIIE:
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CUCTEMU KEPYBAHHS €JIEKTPOJIi3€paMU Ha OCHOBI KoopauHalii «/bkepesno — Mepexxa — HaBaHTa)XeHHS —
HaxonuuyBau». AKTyasnbHICTb. JOCTiIKeHHs BUpillye Ipo6iemMy TePMiUHOI BTOMH Ta Ierpajalii MeMopaHHO-
€JIEKTPOJHOTO GJIOKY Yepe3 4acTi LUKIIU «I1yCKY-3yIIMHKUY, [IOJOBXYIOUN TEPMIH CJIy>KOU €JIeKTPOJIi3epiB
MeraBaTHOro kjacy. I'inoresa. LSTM-Mepeska B CUCTEMI KEPYBAHHSA PEKAMOM «Trapsi4oro pe3epBy» MiHiMi3ye
Ierpajauilo eJeKTPOIi3HUX KOMIPOK i CKOPOTUTD Yac nepexinHux npouecis. Pobora € cknagosoio HIP kadenpu
aBToMaru3alii esleKTpoTexHiYHMX Ta MexaTpoHHuX Komiekcis HH IEE KIII im. Irops Cikopcbkoro (0126u000040).
O6'eKT - NepeETBOPEHHS I CIIO>KUBAHHS €JIEKTPOEHEPrii B CUCTEMax BUPOOHUIITBA BOJHIO B CTOXaCTUYHUX YMOBAX.
[IpenMeT — pe>XMMHI TapaMeTpU iHTEIEKTyalIbHOTO KepyBaHHs o61agHaHHsIM B3C. 3aBnanus: 1. [IpoananisyBaTu
IVMHaMiKy Ta gerpagauiio PEM-enexTposizepiB MeraBaTHOro kiacy. 2. Bukonatu SWOT-anaini3 cucremu. 3.
Po3pobuTy NporHo3yBaHHs HaBaHTa>XXEHHS Ha OCHOBI nnaTepHiB mepexxk EMIIE. 4. ChopmynioBaTi MoJieJlb
M/M/S/N pins ouiHKy OTOKY Macu BogHIo. 5. CripoektyBatu ACKE 3 iepapxiuHOI0 apXiTeKTypolo peasbHOro yacy.
6. AgantyBaty LSTM 11714 MOrOAMHHOTO IIPOTHO3YBaHHA MONUTY. 7. CTBOPUTU €JIEKTPOTEPMIYHY MOZETIb KlacTepa
esiekTposisepis. 8. Pospobutu crparerito Demand Response. 9. PozpaxyBatu LCOH i nopiBasitu ACKE 3 RBC-
KepyBaHHsM. HaykoBa HOBM3HA: 1. PO3BMHYTO METOMOJIOTIIO KEPYBAaHHS €JIEKTPOJli3epamu Ha OCHOBI LSTM-
[IPOTHO3yBaHHS MONUTY Ta ONTHUMI3allii BUPOOHUIITBA B peasbHOMY 4aci. 2. PO3po6s1eHO MOJie b, [0 BPaXOBY€E
B32€MO3B'SI30K TMHAMIKU [TIEPeTBOPIOBAYIB i eseKTpoximii eniektposizepa npu po6ori Big BJE. 3. 3anrponoHoBaHO
mogzenb AO-AVOA-BP 11 IpOrHO3yBaHHA CTaHy JITi-iOHHUX aKyMyJIATOpiB. [IpakTuyHe 3HadYeHHs. 1. ApxiTekTypa
ACKE Ta esieKTpOoTepMiuHi MOJieJli — rOTOBA NIapaiUrMa KepyBaHHS [J1s IPOEKTIB «3€JIEHOT0» BOJHIO MEraBaTHOTO
Kiacy. 2. CTpaTeris «rapsg4oro pe3epBy» 3HWKYy€e BUTPATU Ha IyCK-3YIIMHKY ITOHA Ha 98% i BapTiCTh BOJHIO 10 2,92
S/xkr (19,96 waHiB /kr); interpauis y Smart Grid 103BoJIsIe perysiioBaHHs YaCTOTH ¥ OTY>KHOCTI Mepexki. 3. AO-
AVOA-BP 3n1mxye MAE, RMSE, MAPE Ha 72,9-85,7%, 69,6-85,2% i 72,6-85,8% BignosigHo (zaHi NASA, CALCE)
MOPiBHSHO 3 6a30B0I0 BP-Mozeso, BUPIlyI0uM «HEMOXXJIMBY TPilLI0» BOJHEBOI iHPpacTpyKTypu. 4. MeTon
y3rofpKkeHHs cruioBoi ycraHoBkU (Cruise + MATLAB /Simulink) 3MeHIye KisbKicTbh €KCIIEPUMEHTIB i BapTiCTh
IIpoTOoTUITyBaHHS. [Juceprallis ckuanaetsces 3 190 cTopiHOK, MicTUTh 21 pUCYHOK, 19 Tabnulb, 51 popmyity. Kitoqosi
CJIOBa: 3eJIEHUI BOJIeHb, BiTHOBJIIOBaHi Jikepesia eHeprii, eHeproePeKTUBHICTb, e1IEKTPOTEXHIUHUI KOMIIJIEKC
3abe3neyeHHs BOJHEM, iHTeekTyanbHe KepyBaHHs, ACKE, rapsiunii pezeps, 6araTopiBHEBe CTOXaCTUYHE

MOJEJIIOBAHHA.

2. Chen Linfei. Improving the Operating Modes of the Electrotechnical Complex of Hydrogen Supply Using
Intelligent Control in the Electric Transport System. Dissertation for the degree of Doctor of Philosophy (PhD) in
Specialty 141 - Electrical Power Engineering, Electrical Engineering, and Electromechanics (Field of Knowledge 14 -
Electrical Engineering). — National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», Kyiv,
2026. The dissertation "Improvement of Operating Modes of the Electrotechnical Hydrogen Supply Complex Using
Intelligent Control in the Electric Transport System" addresses improving the energy efficiency and reliability of
"green" hydrogen infrastructure. A hydrogen refueling station (HRS) connects renewable energy grids with fuel-
cell electric vehicles (FCEVs), but its operation is hindered by a "doubly stochastic" environment: intermittent
renewable generation conflicts with volatile refueling demand. Purpose. To improve the energy efficiency and
reliability of the hydrogen supply complex by developing an intelligent control system for electrolyzers based on
coordination of "Source - Grid - Load - Storage." Relevance. The study addresses thermal fatigue and degradation
of the membrane electrode assembly (MEA) caused by frequent start-stop cycles, extending the service life of
megawatt-class electrolyzers. Hypothesis. An LSTM network within a "hot standby" control system will minimize
electrolysis cell degradation and reduce transient response time. The work is part of the research theme
"Development and experimental validation of UAV power supply with an integrated hydrogen fuel cell power unit"
(0126u000040), Department of Automation of Electrical and Mechatronic Complexes, Igor Sikorsky Kyiv
Polytechnic Institute. Object of research — conversion and consumption of electrical energy in hydrogen
production systems operating under stochastic conditions. Subject of research — operational parameters of
intelligent control of HRS electrical equipment. Objectives: 1. Analyze the dynamics and degradation mechanisms
of megawatt-class PEM electrolyzers. 2. Conduct a SWOT analysis of the system. 3. Develop load forecasting based
on FCEV fleet stochastic patterns. 4. Formulate an M/M /S /N queuing model to estimate hydrogen mass flow. 5.



Design an automated electrolyzer control system (AECS) with a hierarchical real-time architecture. 6. Adapt LSTM
for hourly demand forecasting. 7. Create an electrothermal model of an electrolyzer cluster. 8. Develop a Demand
Response strategy. 9. Calculate the Levelized Cost of Hydrogen (LCOH) and compare AECS with rule-based control
(RBC). Scientific novelty: 1. Further developed a methodology for intelligent electrolyzer control based on LSTM-
driven demand forecasting and real-time production optimization. 2. Developed a model accounting for the
interrelation between power converter dynamics and electrolyzer electrochemistry under renewable-powered
operation. 3. Proposed an AO-AVOA-BP model for forecasting lithium-ion battery state. Practical significance. 1.
The AECS architecture and electrothermal models provide a ready-to-use control paradigm for commercial
megawatt-class green hydrogen projects. 2. The "hot standby" strategy reduces start-stop depreciation costs by
over 98% and lowers hydrogen cost to $2.92 /kg (19.96 CNY /kg); Smart Grid integration enables participation in
frequency and power regulation. 3. AO-AVOA-BP reduces MAE, RMSE, and MAPE by 72.9-85.7%, 69.6-85.2%, and
72.6-85.8% respectively (NASA and CALCE datasets) versus a baseline BP model, resolving the "impossible trinity"
of hydrogen infrastructure (cost, renewable penetration, service life). 4. A hybrid vehicle powertrain matching
method (Cruise + MATLAB /Simulink) reduces the number of experiments and prototyping costs. The dissertation
comprises 190 pages, including 21 figures, 19 tables, and 51 formulas. Keywords: green hydrogen, renewable energy
sources, energy efficiency, electrotechnical hydrogen supply complex, intelligent control, automated electrolyzer
control system, hot standby, multi-level stochastic modeling.
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