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Abstract

Under the impetus of the “dual carbon” strategic goals, the construction of pumped storage power
stations in China has entered a period of rapid development. As the “heart” of the power station, the
underground powerhouse has a complex structure and a closed environment, which poses severe
challenges to emergency safety evacuation. This paper systematically analyzes the core difficulties in
the safety evacuation of large-scale pumped storage power station underground powerhouses, in-
cluding the constraints of complex spatial environments, the uncertainty of personnel behavior, and
the limitations of traditional evacuation simulation methods. In response to these difficulties, the pa-
per deeply explores the application advantages of BIM technology: its three-dimensional visualization
capability can intuitively present spatial layout and evacuation elements; its information integration
and data-driven characteristics provide a solid foundation for high-precision evacuation simulation;
and its multi-disciplinary collaboration platform can effectively optimize the design process of evac-
uation plans. The article further elaborates on the three major directions of BIM technology in specific
applications: coupling analysis based on high-precision models and professional simulation software
to achieve precise simulation and optimization of the evacuation process; constructing a visual and
dynamically updatable emergency plan and management system to enhance training and emergency
response efficiency; and integrating Internet of Things technology to achieve intelligent operation and
maintenance management of evacuation facilities. Although BIM technology faces challenges such as
cost, talent, and data integration in the initial application stage, through the construction of collabo-
rative mechanisms, strengthening talent cultivation, and promoting data standardization, it has great
potential and broad application prospects in enhancing the safety evacuation capabilities of under-
ground powerhouses.
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Figure 1. Intelligent operation and maintenance system framework
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