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Discussion on the Ventilation System Design Scheme for the Drainage Corridor of the Inlet Downward Sloping Shaft in a Pumped
Storage Power Station
Zhang Xujia! Zhang Jiawei >  Shi Yashan *
1.PowerChina Corporation, East China Survey and Design Institute Co., Ltd.;
2.Guangdong Youlipu IoT Technology Co., Ltd.; 3.Zhejiang Crystal Optoelectronics Technology Co., Ltd.

[ Abstract ] The underground drainage corridors surrounding the pressure regulation chamber of pumped-storage power stations are
typically narrow, single-cavity passages, which present ventilation challenges such as poor airflow, hydraulic surge
disturbances, and high humidity with strong corrosion within the tunnel; consequently, natural ventilation cannot meet
the operational and maintenance safety standards. This study takes the drainage corridor of an operating pumped-storage
power station's intake inclined shaft as a case study, considering the complex boundary conditions at the site, and
determines that a positive-pressure mechanical ventilation scheme utilizing pressurization is the optimal solution,
proposing two different combined duct ventilation configurations. Through multi-dimensional technical comparisons, it
was concluded that the civil-engineering coupled composite duct scheme exhibits superior disturbance resistance and
corrosion resistance, making it well-suited for the unattended, high-humidity operating conditions of this project;
meanwhile, the fully prefabricated suspended duct configuration offers excellent passability and is ideal for tunnels
without significant hydraulic disturbances. This research provides valuable references for the design of ventilation
systems for similar hydraulic underground corridors.

[ Key words ] Pumped-storage power station; drainage corridor; positive-pressure air supply; high-humidity corrosion protection
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