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Abstract : The demand for electric power in Saudi Arabia is steadily increasing with economic growth. More power plants
should be installed to increase generation capacity and meet demand. Electricity in Saudi Arabia is mainly dependent on fossil
fuels, which are a major problem as they deplete natural resources and increase CO₂ emissions. In this research work,
performance and techno-economic analyzes are conducted to evaluate a microgrid system based on hybrid PV/wind diesel
power sources as a stand-alone system for rural electrification in Saudi Arabia. The total power flow, maximum power point
tracking (MPPT) efficiency, effectiveness of the proposed control strategy, and total harmonic distortion (THD) are analyzed in
MATLAB/Simulink environment. Various simulation studies have been carried out under different irradiation conditions. The
sizing, optimization, and economic feasibility analysis were performed using Homer energy software.
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