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Risks and Control Measures for Inclined Shaft Enlargement Excavation in Pumped Storage
Power Stations
Guangye Xue
Wuhai Pumped Storage Co., Ltd.

[Abstract] In the construction of pumped storage power stations, the inclined shaft, as a core component of the
water conveyance system, plays a critical role in water transport. The difficulty and safety risks associated with its
enlargement excavation are particularly pronounced. Due to constraints imposed by the topographical and
geological conditions of project sites, inclined shafts are typically designed with steep gradients, commonly facing
challenges such as significant excavation depth, poor surrounding rock stability, confined working spaces, and
complex cross—operations. These factors readily lead to safety incidents including falls from height, hoisting
system failures, surrounding rock instability, and leakage of toxic or hazardous gases. The hoisting system,
serving as the primary carrier for vertical and inclined transport of personnel and materials, has its operational
reliability directly determine the effectiveness of major safety risk prevention and control, making it the foremost
priority in safety management during inclined shaft construction. Taking Wuhai Pumped Storage Power Station
as an engineering example, this paper systematically examines the safety risks of inclined shaft construction from
the owner's perspective, constructs a comprehensive safety control system, and summarizes replicable and
scalable management experiences and technical approaches, providing both theoretical and practical references
for the construction safety of similar steeply inclined shaft projects in China.
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