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Abstract

With the continuous expansion of the scale of the power system and the increasing complexity of information and communication
networks, traditional fault diagnosis methods have been unable to handle massive heterogeneous data in a timely manner and
achieve rapid and accurate location, making it difficult to meet the high reliability and real-time requirements of the smart grid. This
study addresses the issues of concealed fault characteristics, complex correlations, and insufficient diagnostic efficiency in power
information and communication networks. It explores the application of artificial intelligence technology in fault diagnosis in this
field, constructs a deep learning fault feature extraction model and a graph neural network relationship reasoning framework, thereby
achieving multi-source alarm data fusion analysis and intelligent root cause inference of faults. Experiments show that this method
can improve the accuracy and speed of diagnosis by mining the potential correlations of fault events. Compared with traditional
methods, it has stronger adaptability in complex and changeable situations, thus providing a new technical path for the intelligent
operation and maintenance of power communication networks. At the same time, it also lays a practical foundation for ensuring the
safe and stable operation of the power system and promoting the reliable data transmission of the energy Internet.
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