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Research on Construction Technologies and Quality Control Measures for Pumped Storage
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[Abstract] Against the backdrop of steady progress toward the "dual carbon" goals, pumped—storage power
stations—leveraging diverse functions such as peak shaving and valley filling, energy storage and frequency
regulation, and emergency backup—have emerged as critical power facilities for advancing the green
transformation of the energy mix and ensuring the secure and stable operation of power grids. However, the
construction of these facilities currently faces numerous challenging issues: traditional construction techniques
exhibit limited adaptability under complex geological conditions, which can easily lead to issues such as
instability of the surrounding rock in underground caverns, slope failures, and water seepage, thereby
jeopardizing project progress, quality, and safety; meanwhile, the trend toward higher head, larger capacity, and
deeper burial configurations imposes stricter requirements on the structural performance and construction
quality of these facilities, making conventional construction methods increasingly inadequate. Water conveyance
tunnels traversing soft rock, hard rock, and fractured zones are prone to deformation and collapse, necessitating
support measures such as advance small—diameter pipe grouting; excavation of underground power houses
carries risks of rock bursts and sudden water or mud inrushes; and the welding quality of pressure pipelines
directly impacts structural sealing integrity and strength. Given these challenges, conducting in—depth research
on the application of construction technologies and quality control measures for pumped—storage power station
structures holds significant practical value for engineering practice.
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