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On the use of big data model to carry out line variation
relationship diagnosis

Qian Han
State Grid Xiaogan Power Supply Company, Xiaogan, Hubei, 432000, China

Abstract

This study investigates distribution network transformer-line relationships, integrating digital technologies with traditional operations
to accurately map grid topologies and support fault diagnosis and operational optimization. Using the 10kV Zhangmiao Line and its
associated transformers as case studies, we collected five-day voltage data from line terminals and distribution transformers. After
preprocessing and integrity verification, we conducted waveform comparison and similarity analysis using algorithms including
cosine similarity, Spearman correlation coefficient, and dynamic time warping. Combined with visual waveform diagrams, we
identified transformer-line relationship anomalies. The research also examined challenges in data acquisition, algorithm selection, and
influencing factors, proposing an Al-driven model to optimize diagnostic workflows. These findings provide actionable solutions and
practical references for transformer-line relationship diagnosis in power distribution networks. keyword Distribution network; Line-
to-transformer relationship diagnosis; Voltage waveform analysis; Similarity algorithm; Big data model; Artificial intelligence
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