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Al-momaquﬂ: B cmamve paccmampueaemcs npumeHeHue mexHo102ull UCKycCmeeHHo20 uHmeJs1eKkma, e
YyacmHocmu  HelpoHHbIX cemel, 0/ peweHusl K/ao4egblX 3a0ay  B0306HOB/ASEMOLU  IHEp2emuKu.
HpO(JHa/lLBLlpOGaHbl YHUeBepcasibHble Heﬁpocemeeble noodxoodwl K nNpocHo3Uupos8aHurO 6b1pa6omku 3/1eKmpo3Hepauu,
MOHUMOpPpUHZY U duazHocmuke O60pyaOGaHU.ﬂ, a makixce onmumusayuu pexcumos pa6ombl JHepzocucmenm.
H00p06HO oceeujeHbl ompacsessle ocobeHHoCMU UCNO0/1b308AHUSA HEleOHHle cemell 8 eempoeoﬁ, CO./IH@”IHOlj,
eudpo- u 6u03Hepzemw<e, a makce 045 6bl60pa onmumaJ/ibHoulX I’I./lOlL{aaOK' pasmeuwjeHus 06vexkmos BHI. Ocoboe
BHUMAHUE y0eseHO UHMe2payUOHHbIM PeweHUsM, MAKUM KAaK ynpasaeHue 2u6pudHbIMU IHEP2OKOMNAEKCAMU U
cucmemaul noddepJfCKu npuHsamus peweHuﬁ. B 3akaoveHuu 0603HaveHbl meKyujue 8bl308bl U nepcneKkmueHbvle
Hanpas/eHus paseumus, 8KAK4aAs Cco30aHue Yu@Pposvix 0B0UHUKOS U npumeHeHue 2/Y60K020 06y4eHusi C
nodkpensieHueM.
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APPLICATION OF NEURAL NETWORKS IN RENEWABLE ENERGY: MODERN
CHALLENGES AND PROSPECTS

Abstract. This article examines the application of artificial intelligence technologies, particularly neural
networks, to address key renewable energy challenges. It analyzes universal neural network approaches to
forecasting power generation, monitoring and diagnosing equipment, and optimizing power system operating
modes. It covers in detail the industry-specific uses of neural networks in wind, solar, hydro, and bioenergy, as well
as for selecting optimal sites for renewable energy facilities. Particular attention is paid to integrated solutions,
such as hybrid energy system management and decision support systems. The conclusion highlights current
challenges and promising areas of development, including the creation of digital twins and the use of deep

reinforcement learning.

Keywords: artificial intelligence, neural networks, renewable energy, generation forecasting, predictive
maintenance, energy system optimization, hybrid energy complexes, digital twin, machine learning, and renewable

energy sources
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