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(A Study on Genetic Algorithm—Based Optimization of Village-Level Energy Sharing Systems)
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Abstract

This study proposes an optimized grouping strategy for designing a village—level electricity
sharing system using solar power generation and consumption data from 52 households in
Sinhyochon, Gwangju, South Korea. Unlike conventional distance-based grouping methods, a
genetic algorithm (GA) was applied to design an objective function that maximizes power
distribution profit relative to line installation cost. Experimental results demonstrate that the
GA-based approach consistently outperforms the distance-based method in efficiency and shows
stability and reliability across repeated trials. These findings suggest that GA-based grouping can
serve as a viable alternative to ensure both efficiency and reliability in the design of village-scale

power grids.
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