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The Method of Substation Site Selection and Its Role in Power Grid Construction

GU Yu, ZHAO Hang
Shenyang Planning & Design Institute Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract: Substation site selection is the core link of power grid planning, and its decision quality directly affects the reliability,
economy, and sustainable development of the power system. The system has sorted out the technical methods and practical value of
substation site selection, and proposed a dynamic balance between technical feasibility, economic costs, and ecological and social
constraints in a multi-objective collaborative framework. By analyzing the technical paths of GIS spatial analysis, multi-objective
optimization models, and artificial intelligence assisted decision-making, the key role of GIS in shortening the power supply radius,
reducing line losses, and supporting the consumption of new energy has been revealed. Furthermore, it is pointed out that in the face of
the dual challenges of energy transition and extreme climate, resilience oriented site selection strategies will become an important tool
for upgrading the adaptability of the power grid, providing methodological references for power grid planning in complex
environments and having practical significance for promoting the construction of low-carbon power systems.
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