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Abstract

With the accelerated development of new-type power systems, 10-kilovolt distribution lines serve as the “last mile” connecting the
main grid and end-users, where operational reliability directly impacts power supply quality. However, traditional fault detection
methods (e.g., traveling wave method and impedance method) suffer from low accuracy and time-consuming processes due to
complex line structures, diverse fault types, and strong environmental interference. These issues result in annual outage durations
exceeding 30% of total service hours, causing direct economic losses amounting to tens of billions of yuan. While existing studies
have attempted to integrate big data and artificial intelligence technologies, most focus on single-technology optimizations without
comprehensive multi-source data integration or field adaptability verification. This paper first analyzes the fault characteristics and
detection techniques for 10-kilovolt distribution lines, then details optimized solutions for precise fault identification, and finally
presents practical field applications and validation results. The findings aim to provide valuable references for related research and
practical implementation.
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