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Abstract

To meet the heightened demands for flexibility regulation in modern power system development, enhancing operational efficiency
and management standards for hydropower stations has become imperative. This study focuses on technological and managerial
innovations in hydropower management, conducting systematic analyses of current operations, key challenges, and integration
pathways. By integrating automation control, intelligent operation and maintenance, and optimized management mechanisms, we
propose a comprehensive solution to support efficient hydropower station operations. The research covers collaborative operation
strategies between hydropower and wind, solar, and energy storage systems, along with practical case studies from typical river
basins. Results demonstrate that a dual approach combining technological advancement and managerial optimization can significantly
improve response speed, operational stability, and resource allocation efficiency in hydropower stations, playing a pivotal role in
building a secure, efficient, and clean new power system. This study holds significant theoretical and practical implications for
promoting the transformation and upgrading of hydropower stations, as well as enhancing the flexibility and safety of power systems.
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