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Nuclear Safety Culture and Human Factors Risk Prevention for Operational Personnel
Yangyang Miao
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[Abstract] Human factors error represents one of the primary threats to the safety and availability of nuclear
power unit operations during the plant's operational phase. Using the eight core characteristics of nuclear safety
culture as a framework and drawing upon practical experience from a specific operating shift alongside a
post—event analysis of a unit shutdown incident, this paper argues that the essence of human factors errors
among operational personnel lies in a behavioral lapse — specifically, the situation where "one knows what to do
but fails to do it" — which is summarized as the "One—Step Shortfall" phenomenon. Based on this insight, the
paper proposes a "One—Step Forward" human factors prevention action system ("Think One Step Further,"

" and "Take One Step Further") and designs implementation pathways across three

"Look One Time Longer,'
dimensions: philosophy, policy, and culture. Practice has demonstrated that this system enabled the respective
shift to achieve zero human factors incidents for six consecutive months, significantly enhanced the willingness

to proactively report such incidents, and provides a replicable paradigm for embedding a robust nuclear safety

culture.
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