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2.4.5 dHepreTHYecKe CUCTEMBI U KOMILJIEKCHI (TeXHUYeCKHe HayKH)

HUCCJIEAOBAHHME PEXKUMOB PABOTbl KOMBUHUPOBAHHOTI'O
JHEPTOKOMIIJIEKCA HA BA3E BETPO-COJ/JIHEYHBIX U TA30IIOPITHEBBIX
YCTAHOBOK C TPOM3BO/ICTBOM 3JIEKTPUYECKOHM, TENIJIOBOH JHEPT UMY,
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Capamoeckuii 2zocydapcmeeHHblll mexHu4eckuii yHugepcumem umenu I'azapuna [0.A., Poccutickas ®edepayus, Capamos
Saratov State Technical University named after Yu.A. Gagarin, Russian Federation, Saratov

AHHOmayus:  AkmyasbHocmb  ucc1edogaHusi  00ycA08/4eHA  2/000/bHbIM — 3Hep2onepexodoMm U
Heobxodumocmbilo  c030aHUSl  HAOEMHCHbIX  2UOPUOHbBIX  SHEP20CUCmeM,  CNOCOOHbIX  KOMNEHCUposamob
cmoxacmuyeckull xapakmep pabombl 60300HO8/SEMbIX UCMOYHUKO8 3Hepzuu (BH3) u obecneyusamo
npoussodcmeo «3esneH020» 6000poda. Llesvio pabomul sA8455emcsi MOOeAUPOBAHUE pPENCUMO8 pabombul U
onpedesieHUe IHep2eMUYeCcKUX Xapakmepucmuk KOM6UHUPOBAHHO20 IHEP2OKOMNAeKca HA 6a3e 8empo-COMHEUHbIX
(B3Y, C3Y) u 2azonopwHesvix ycmaHosok (I'11Y) ¢ anekmposiuzepom 0415 8blpabomKu 3/€Kmpo3Hepaul, menad,
godopoda u kucsaopoda. Pazpabomana memoduka no4acos8ozo Mo0eaupo8aHusl pexcumos pabomvl KomnJjekca,
yuumoelearujasl UsMeHeHue KAUMAamu4eckux gakmopos — UHCcoAsyus, memnepamypd, CKOpoCmsb 8empd HA 0CHO8e
KAuMamuyeckux OaHHbIX, d makdjce 6a/1aHC pabombl 2a308blX Hakonumesel. MHozo/1emHee ModeauposaHue 045
ycaosuil 2. Boazozpad, opueHmuposaHHoe HA 3Hep20CHAb}ceHUue 3a800a NOAUKPUCMAAAUYECKO20 KPEeMHUS,
nokasaso, ymo 6a3o8yr Hazpy3ky Hecem [11Y. BH3I e cocmase 3Hep2OKOMNJAEKCA NO3804HM CHU3UMb
nompeb6.ieHue MON/AUBA U HANPABUMb «3€/AeHYI0» 3IHepaul0 Hd 34eKmpoJu3. YCmAaHo8/eHo, Ymo Haauvue
6ydepHbix Hakohumesell sodopoda u Kucsaopoda eapaHmupyem 6echepe6oiiHoe cHabxceHue nompebumess,
KOMNEHCUPYsl CYMOYHYI0 U CE30HHYI HepasHoMmepHocmb 2zeHepayuu BHI. Anaau3 JduHamuku 3anosHeHust
Hakonume/si hodmaepdua 8vIxod cucmeMbl Ha ycmolvuswlll Yyukauveckuil pexcum. IlosyyeHHble pe3yibmambi
nodmeepixcdarom mexHUYECKYl0  peaauzyemMocms  NpedaodceHHOU MHoz2onpodykmogol cucmemvl 044
A8MOHOMHO20 IHEP20CHAOHCEHUSI NPOMbIUAEHHO20 06BeKmd.

Katouesvle ci06a: 80306H08./151eMble UCMOYHUKU 3HEp2ul, YCMAHOBKU C 2A30NOPWHESbIMU 08U2amMensMuy,
a/fekmpoausepbl,  Hakonumeau  eodopoda,  Kucaopoda, pacyem — KOAUYECMBEHHbIX  XApaKmepucmukx
IHepaoKoMNnieKca
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STUDY OF THE OPERATING MODES OF A COMBINED ENERGY COMPLEX
BASED ON WIND-SOLAR AND GAS RECIPROCATING PLANTS WITH THE
PRODUCTION OF ELECTRIC, THERMAL ENERGY, HYDROGEN AND OXYGEN

Abstract. The relevance of the study is due to the global energy transition and the need to create reliable hybrid
energy systems that can compensate for the stochastic nature of renewable energy sources and ensure the
production of "green” hydrogen. The purpose of the work is to simulate the operating modes and determine the
energy characteristics of a combined power complex based on wind-solar and gas reciprocating units with an
electro-lyzer for the generation of electricity, heat, hydrogen and oxygen. A method for hourly modeling of the
operat-ing modes of the complex has been developed, taking into account changes in climatic factors - insolation,
tem-perature, wind speed based on climatic data, as well as the balance of gas storage facilities. Long-term simula-
tion for the conditions of Volgograd, focused on the power supply of the polycrystalline silicon plant, showed that the
base load is borne by the gas genset. Renewable energy sources as part of the energy complex make it possible to
reduce fuel consumption and direct "green" energy to electrolysis. It has been established that the presence of buffer
hydrogen and oxygen storage devices guarantees uninterrupted supply to the consumer, compensating for the daily
and seasonal unevenness of renewable energy generation. Analysis of the dynamics of filling the storage device
confirmed the system's entry into a stable cyclic mode. The results obtained con-firm the technical feasibility and
efficiency of the proposed multi-product system for autonomous power sup-ply of an industrial facility.

Keywords: renewable energy sources, installations with gas reciprocating engines, electrolyzer, hydrogen and

URL: https://re.jrc.ec.europa.eu/pvg_tools/en/ (maTa
o6patenus: 20.02.2026).

oxygen storage tanks, calculation of quantitative characteristics of the power complex.
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