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Theoretical Construction and Practical Path of Digital Construction and Data
Governance in the Field of Nuclear Energy
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Abstract : Against the backdrop of the deep integration between global energy transition and digital technology
revolution, digital transformation has become the core pathway for the nuclear energy industry to
break through safety control bottlenecks and enhance operational efficiency throughout its lifecycle.
Based on the unique characteristics of the nuclear energy sector— "safety first, full-chain coordination,
and self-reliance” —this paper systematically constructs a "five—layer, three—dimensional" digital
infrastructure framework. It provides an in—depth analysis of the core mechanisms and implementation
logic of data governance, while exploring integrated application models of key technologies such as
digital twins, artificial intelligence, and blockchain through domestic and international case studies.
The research focuses on three core challenges in nuclear digitalization: safety assurance, standard
unification, and technical compatibility. A tripartite collaborative solution integrating institutional
frameworks, technological capabilities, and talent development is proposed, offering theoretical
support and practical guidance for China's nuclear energy industry to transition from "scenario—level
applications" to "system-wide empowerment" in its digital transformation journey.

Keywords : nuclear energy industry; digital transformation; data governance; security assurance;
technology convergence
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