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Abstract

This study establishes a defect classification framework for nuclear power applications by integrating the fundamental principles of
nuclear power support and hanger foundations, rigorous regulatory standards, and specialized service environments. Through field
research and planning for nuclear power facilities, it identifies characteristic defect patterns and develops systematic identification and
analysis methodologies. The research proposes comprehensive lifecycle management strategies—including design, manufacturing,
installation, and in-service inspection—to address defect prevention, quality assurance, and optimization planning tailored to nuclear
power requirements. These solutions provide theoretical and technical support for resolving practical challenges in defect and aging
management during nuclear power support and hanger operations. The study establishes a full lifecycle quality control and aging
management system, offering critical guidance for enhancing the safety and operational reliability of nuclear power systems.
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