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Abstract : The power communication network serves as a crucial support for the secure and stable operation
of smart grids, and its failures can impact core operations such as power dispatching and data
transmission. Traditional fault diagnosis relies on manual experience and fixed rules, leading to issues
like slow response, low accuracy, and difficulty adapting to complex network topologies. This paper
proposes a machine learning—based fault diagnosis and localization solution. By leveraging data
preprocessing and feature engineering to establish a fault sample database, and employing algorithms
such as random forests and LSTM to construct diagnostic models, it integrates network topology
information to refine localization strategies. Experimental results demonstrate that the approach
effectively identifies common faults like link disconnections, equipment failures, and signal interference,
achieving a diagnostic accuracy exceeding 95% and reducing localization time by 60%. This provides
a novel pathway for rapid fault handling in power communication networks, offering significant
operational value in enhancing grid communication reliability and reducing maintenance costs.
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