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Research on Explainability of Artificial Intelligence in Power System Fault Diagnosis
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[Abstract] With the rapid development of artificial intelligence (Al) technology, its application in the field of
power system fault diagnosis has become increasingly widespread. Advanced Al models such as deep learning
and reinforcement learning, leveraging their powerful nonlinear modeling capabilities and high—precision
prediction performance, have shown great potential in improving the efficiency and accuracy of fault
identification. However, these "black box" models generally lack explainability, making their decision—making
processes difficult for human experts to understand and trust, which severely restricts their practical deployment
in safety—critical power systems. This paper systematically reviews the technical characteristics of current
mainstream Al fault diagnosis methods, deeply analyzes the potential risks posed by the lack of explainability to
power system operation, and comprehensively explores key technical paths for improving the explainability of
Al fault diagnosis from three dimensions: intrinsic model explainability, post—hoc explanation methods, and
human—machine collaboration mechanisms. On this basis, combined with typical application scenarios, an
explainable fault diagnosis framework integrating graph neural networks and attention mechanisms is proposed.
Finally, this paper discusses the future development directions of Al explainability in power systems, emphasizing
the importance of building a "trustworthy AI" system for achieving safe, reliable, and efficient operation of smart
grids.
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