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Abstract

With the deepening implementation of the rural revitalization strategy, electricity demand for production and daily life in rural areas
continues to grow, while distributed renewable energy sources like photovoltaic and wind power are rapidly expanding. Traditional
rural power grid substations face challenges including insufficient power supply reliability, difficulties in integrating renewable
energy, and low operational efficiency. This paper proposes an integrated technical solution for rural power grid substations based
on the core concept of source-grid-load-storage coordination in the new-type power system. The solution addresses the topological
characteristics and operational requirements of rural power grids through distributed power source integration, intelligent distribution
control, power quality management, and smart operation and maintenance. Through case studies, the feasibility of the solution is
verified, and its implementation benefits are analyzed from perspectives such as power supply reliability, energy utilization efficiency,
and operational costs. The application effects are visually presented through charts. The research demonstrates that the new-type
power system can effectively resolve existing pain points in rural power grid substations, enhance power supply reliability and
intelligentization levels, and provide solid support for rural energy transition and rural revitalization.
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