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Abstract

As the global energy transition accelerates, nuclear power—recognized as a clean and efficient low-carbon energy source—has
seen its share in the energy supply system steadily increase. However, radioactive waste generated during nuclear operations, if
improperly managed and controlled, poses potential threats to the ecological environment and public health, thereby constraining
the sustainable development of the nuclear industry. Based on real-world nuclear operation scenarios, this paper first analyzes the
core influencing factors of standardized radioactive waste management and control. It then proposes a tiered standardized approach
from four dimensions: classified treatment, end-to-end process control, emergency response, and workflow optimization. These
recommendations aim to provide theoretical support and practical guidance for nuclear enterprises to enhance radioactive waste
management capabilities and mitigate environmental risks.
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