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[Abstract] To address the issues of high manual dependency, low processing efficiency, and insufficient
diagnostic accuracy in the fault analysis process of railway locomotive comprehensive wireless communication
equipment (CIR), this paper proposes an LLM—based remote fault monitoring and intelligent diagnosis system
for CIR equipment. The system enables end—to—end automation of the entire workflow from data collection,
remote transmission, protocol parsing, and intelligent diagnosis to automated report generation. The core
innovation lies in leveraging LLM technology to construct a vectorized fault knowledge base, enabling semantic
correlation and intelligent reasoning across multi—dimensional information such as fault phenomena, time series,
and equipment status. Ultimately, the system automatically generates standardized Word—format fault analysis
reports based on predefined templates. Practical application demonstrates that this system significantly improves
fault analysis efficiency, reduces the need for manual intervention, and enhances the intelligence level of railway
communication equipment operation and maintenance.
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