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Abstract : Against the backdrop of global energy transition towards low-carbon and the advancement of "dual
carbon" goals, nuclear power as a clean and stable energy pillar holds strategic significance for
ensuring energy supply security and achieving ecological objectives. The reliable operation of nuclear
plant equipment is the core of unit stability, while efficient management of equipment defects directly
impacts unit safety, economy, and reliability. Therefore, establishing a scientific defect management
system has become a key challenge in nuclear power operations. This paper focuses on the equipment
defect management practices of an operational company's project department, elaborating on the
construction and application of a "tiered management + digital platform" model. Through a tiered
framework where base project departments coordinate at the headquarters level and project
teams handle grassroots—level issues, a closed-loop management chain of "discovery-tracking—
rectification—aggregation" is formed. The digital platform enables structured defect data collection,
multi-dimensional screening, and in—depth analysis, addressing bottlenecks like data fragmentation
and delayed analysis in traditional management. By mining defect patterns through statistical models,
the platform provides data—driven decision support for major overhaul planning, driving defect
management from "experience—driven" to "precision and predictive" approaches. Research shows
this model effectively enhances equipment defect resolution efficiency and unit availability, offering a
replicable practical paradigm for smart operation transformation in the nuclear industry.
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