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Research on Risk Early Warning and Operation Management of Hydropower Stations
Wei Wang
Yellow River Wanjiazhai Water Conservancy Hub Co., Ltd.
[Abstract] This paper aims to systematically explore the theoretical framework and practical paths of risk early
warning and operation management for hydropower stations. First, it deeply analyzes the main risk types faced
by hydropower stations and their causes. Second, it constructs a comprehensive risk early warning system
integrating multi—source information perception, intelligent analysis and decision—making, and graded response
linkage. Third, it proposes a risk—oriented, lifecycle—centric refined operation management model. Finally,
combined with cutting—edge technologies such as digital twin and artificial intelligence, it looks forward to the
future development direction of intelligent risk management for hydropower stations. Research shows that
establishing a scientific, efficient, and intelligent risk early warning and operation management system is the
fundamental way to ensure the long—term safe, economical, and green operation of hydropower stations.
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