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Artificial Intelligence-Based Fault Diagnosis and Prediction in Power Systems

Zhang Xiaolong
Sichuan Provincial Airport Group Co., Ltd. Chengdu, Sichuan 610200

Abstract : This paper systematically studies the theoretical framework of fault diagnosis and prediction in power
systems. Before delving into the algorithms for fault diagnosis and prediction in power systems, this
paper first conducts a detailed analysis of the fault mechanisms in power systems, laying a solid
theoretical foundation for subsequent diagnosis and prediction work. Then, it provides an overview
of artificial intelligence technologies, including the principles of machine learning algorithms, deep
learning network structures, support vector machine theory, and the current development status of
neural networks, which offer technical support for fault diagnosis and prediction. In the study of fault
diagnosis methods, this paper explores fault feature extraction and selection, constructs diagnostic
algorithms based on cluster analysis, association rules, and ensemble learning, and evaluates the
performance of the diagnostic models. In the study of fault prediction methods, this paper classifies
and compares prediction methods, constructs prediction algorithms based on time series analysis,
regression analysis, and hybrid models, and performs verification and optimization of prediction
results.

Keywords : artificial intelligence; fault prediction; machine learning; deep learning; support vector
machines
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