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Abstract

To address the challenges of low efficiency and difficult fault localization in power equipment maintenance, as well as the inadequacy
of traditional maintenance methods in meeting preventive requirements, this study introduces artificial intelligence algorithms. By
integrating real-time data from power measurement instruments, we develop an intelligent fault diagnosis model that enables rapid
identification and precise localization of potential issues, providing technical support for preventive maintenance. The model performs
real-time monitoring and analysis of instrument data, employing data mining and pattern recognition to accurately capture short-
circuit fault characteristics, which are then compared with traditional methods. Results show that the control group achieved 95.9%
diagnostic accuracy, while the experimental group reached 98.7%, demonstrating superior performance of Al-driven diagnostics.
In conclusion, this Al-based diagnostic technology opens new avenues for daily maintenance of power measurement instruments,
offering more efficient and accurate solutions that significantly enhance the stability of power system operations.
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