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[Abstract] The ventilation system of deep—buried underground powerhouse in pumped storage power stations
directly determines the operating environment of underground mechanical and electrical equipment, personnel
comfort during operations, and fire evacuation safety. As the core vertical passage for permanent exhaust and
emergency smoke discharge throughout the plant, the cross—sectional dimensions and shaft configuration of the
main exhaust vertical shaft significantly influence ventilation resistance, fan installation capacity, long—term
operational energy consumption, and overall project cost. Based on a pumped storage power station with four
300 MW units, this study conducts a technical and economic comparison across multiple dimensions—including
ventilation performance, initial investment for mechanical/electrical equipment, lifecycle operational energy
consumption, and noise environmental impact. Results indicate that the multi—shaft, small-diameter scheme
exhibits higher internal wind speeds, significantly increased system resistance, substantially elevated fan
installation costs and annual electricity expenses, and greater risks of noise exceedances at shaft outlets; whereas
the single—shaft, large—diameter scheme offers lower ventilation resistance, simpler fan configuration, lowest
long—term operation and maintenance costs, and optimal overall technical and economic performance. These
findings provide theoretical foundations and engineering references for optimizing ventilation system designs of
main exhaust vertical shafts in similar domestic deep—buried pumped storage power stations.
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