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Abstract

Under the guidance of the “dual carbon” goals, pumped storage power stations have rapidly developed as core new energy storage
facilities. Traditional manual management models face challenges such as delayed monitoring and inefficient coordination, making
it difficult to meet the industry’s requirements for refined and digitalized management. To address these issues, this paper designs
a digitalized intelligent management platform for pumped storage power stations, integrating core technologies like space-ground
integrated monitoring, digital twins, and artificial intelligence. The platform establishes an integrated management system with a
“five-layer technical architecture + six functional modules,” achieving full-process coverage of real-time monitoring, intelligent
early warning, precise control, and compliance traceability for environmental protection work. A pilot application was conducted at
the Chenxi Pumped Storage Power Station in Hunan Province. Results show that the platform improved environmental protection
management efficiency by over 60%, achieved a plant measure grass seed survival rate exceeding 90%, a topsoil stripping reuse rate
over 90%, and a wastewater reuse rate of 92%, significantly reducing construction and operational costs while minimizing ecological
impact.
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