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Abstract: This paper presents the design, integration, and analysis of a hybrid power system combining
wind energy, solar photovoltaic (PV) energy, and battery storage to provide a sustainable and reliable
energy solution. The proposed system leverages the complementary nature of wind and solar energy,
ensuring consistent power generation throughout varying environmental conditions. The inclusion of
battery storage enhances energy reliability by mitigating intermittency issues and optimizing energy
utilization. Key components of the hybrid system are modeled and analyzed for efficiency, cost-
effectiveness, and environmental impact. Simulation results demonstrate the system's ability to meet energy
demands while reducing dependency on conventional energy sources. This study provides valuable insights
into the design and optimization of hybrid renewable energy systems for both grid-connected and off-grid
applications.
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