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Abstract

This study addresses the challenges of aging equipment and insufficient intelligence in hydropower station electrical systems, as well
as the limitations of traditional technical management systems in meeting high-efficiency operation and maintenance demands. By
exploring synergistic development pathways between electrical system upgrades and technical management innovation, the research
aims to enhance operational reliability and economic efficiency. Key areas of focus include technological upgrades for generators and
transformers, intelligent control system development, and management innovations such as lean management concepts, digital tools,
and organizational restructuring. Case studies demonstrate the interactive relationship and implementation effectiveness of system
upgrades and management innovation. The findings indicate that the deep integration of hardware upgrades and soft innovation in
management systems serves as a critical driver for hydropower station modernization, significantly optimizing operational efficiency
and resource allocation while providing robust support for sustainable development.
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