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Digital-intelligence empowerment: Architecture construction and
development strategy of smart nuclear power towards 2035
YE Qizhen', ZHANG Lei*, GUO Lin’, SONG Lei*, XIA Zenghui’, HUAI Xiaoli’, SU Gang’
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Abstract Driven by the global energy transition and the "dual carbon" goals, intelligent nuclear power has become the core path for the
nuclear energy industry to break through the bottlenecks in safety and economy. Nuclear power safety constitutes the fundamental
prerequisite for the development of intelligent nuclear power, while intelligent control stands as its most crucial feature. This paper
proposes constructing an open and collaborative digital—intelligent application ecosystem for nuclear power, with the digital—intelligent
platform as the foundation and digital—intelligent technologies as the core. It aims to gradually empower and integrate with nuclear power
control systems, thereby establishing a trinity intelligent nuclear power system characterized by "safety as the foundation, ecology as the
wing, and efficiency as the core". Meanwhile, it puts forward a "three—step" plan for the development of intelligent nuclear power over the
next decade: establishing an improved intelligent nuclear power standard system within 3 years, launching engineering demonstration
applications within 5 years, and completing the construction of a non—safety class intelligent nuclear power ecosystem within 10 years.
The paper presents a top—level physical architecture of intelligent nuclear power rooted in nuclear power operation safety, and develops a
digital—intelligent platform with modular, process—oriented, and low—code configurable capabilities. By adopting digital—intelligent
technologies such as cloud computing, big data, the Internet of Things, mobile Internet, and artificial intelligence, it realizes intelligent
services including advanced perception, one—click start—stop, and autonomous decision—making. Ultimately, an innovation—driven model
of "platform+business ecosystem+mechanistic model+data—driven+artificial intelligence" is formed, providing directional guidance for
energy security and the digital—intellectual transformation of the nuclear energy industry.

Keywords
modularization; process—oriented; configurable development

intelligent nuclear power; digital—intelligent platform; integrated design and R&D (Research and Development);
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