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Abstract

To address challenges including outdated power grid equipment, insufficient supply capacity, and safety hazards in old residential
communities, this study examines a grid upgrade project in a city’s core area. Through research on new distribution equipment
selection, compatibility design, electrical system optimization, and cost-effectiveness analysis, the paper proposes tailored equipment
adaptation solutions and implementation pathways. Comparative analysis of traditional versus new equipment demonstrates superior
performance parameters, installation conditions, and ROI, with new systems achieving 99.97% power supply reliability, 32.6%
reduction in line loss rates, and 28.3% decrease in lifecycle costs. The study presents a technically feasible and economically sound
approach for upgrading aging residential community power grids.
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