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Abstract

The operation and maintenance (O&M) of small hydropower stations has long relied on personal experience, facing widespread
dilemmas such as difficulty in inheriting expertise, challenges in accident review due to missing decision data, and obstacles in
quantifying optimization. To address these issues, this paper proposes a novel O&M model for small hydropower stations based
on operation decision tracing. By utilizing an intelligent operation agent to automatically record the complete chain of "operating
conditions—decisions—risks—outcomes," this model transforms the implicit experience of operators into structured data assets.
The article systematically elaborates on the implementation mechanism of decision tracing and analyzes its data value from three
perspectives: operation review, experience inheritance, and continuous evolution. Furthermore, it explores the significance of
this model in promoting the transformation of small hydropower stations towards reduced staffing or unattended operation.
Centered on the capitalization of data assets, this model reconstructs the O&M system of small hydropower stations, establishing
a closed-loop feedback mechanism for self-iteration. Ultimately, this research provides new theoretical insights and practical
pathways for enhancing the management level, intrinsic safety, and sustainable development of existing small hydropower
stations in the era of intelligent transformation.
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