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Abstract : As digital transformation deepens, information systems have become the core support for the safe
and stable operation of nuclear power plants. Traditional manual maintenance struggles to meet the
"three highs and one strictness" requirements of "high safety, high reliability, high compliance, and strict
permission control." This paper focuses on IT operation and maintenance automation in nuclear power,
first analyzing pain points under manual models such as excessive repetitive work, delayed fault
response, high compliance costs, and conflicts between permissions and efficiency. It then outlines
application patterns of automation tools in five core scenarios including equipment inspection and
fault management, clarifying selection principles like prioritizing safety. The study further establishes
a three—dimensional efficiency improvement mechanism of "labor substitution—process optimization—
intelligent decision—-making," with quantified effectiveness demonstrated through a nuclear power
plant case. Finally, it identifies four major challenges including technical compatibility and proposes
countermeasures. Research shows automation tools can reduce labor costs by over 30% and shorten
fault resolution time by more than 70%, providing critical theoretical and practical support for the digital
transformation of nuclear power IT operations.

Keywords : nuclear power IT O&M; automation tools; efficiency improvement; O&M digitalization;
predictive maintenance
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