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Exploration on the Application of Intelligent Technology in Power Safety Risk Control

DING Jiabin
Huadian (Zhejiang) New Energy Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract: Against the backdrop of continuous grid expansion, large-scale integration of renewable energy units, and increasingly
complex hybrid AC/DC grid structures, personnel safety management in power field operations faces unprecedented pressure and
challenges. The incidence of personal safety accidents such as falls from heights, electric shocks, and mechanical injuries continues to
rise, significantly increasing the risk prevention burden for power workers. The traditional safety management model in the power
industry, primarily relying on regulatory constraints, on-site manual supervision, and post-accident accountability for violations, is
gradually proving inadequate in meeting the evolving safety needs of complex and dynamic power operation environments.
Emerging information technologies centered on artificial intelligence, big data, and the Internet of Things provide novel technical
support and solutions for refined, proactive prevention of personal safety risks in the power sector. This paper focuses on three core
research themes: intelligent behavior perception of power workers, intelligent risk assessment of violations, and intelligent
decision-making for safety emergencies. It conducts systematic analysis and discussion around key technical dimensions, including
violation detection algorithms, Al-powered video surveillance for work scenarios, construction of a power safety big data platform,
risk prediction and early warning of operational behaviors, Al-based error prevention and emergency dispatch, and digital twin
replication of the entire operation process. Additionally, the study proposes targeted optimization strategies and implementation
recommendations to address critical pain points such as data privacy protection and system stability during the development of
intelligent prevention systems. Research findings indicate that the integrated application of diverse intelligent technologies can
effectively enhance the accuracy of identifying unsafe worker behaviors, strengthen risk assessment capabilities for violations and
safety incidents, reduce response times for safety decisions and emergency handling, and drive the transformation of power safety
management from traditional post-event passive measures to proactive, intelligent, and process-wide control.
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