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Overall and Local Modal Analysis of Underground Powerhouse
of Pumped Storage Power Station
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Abstract: The structure of the pumped storage powerhouse is often affected by the centrifugal force, electro-
magnetic moment and the vibration caused by the pressure fluctuation in the flow passage during the operation
of the water turbine, which seriously threatens the safety and stability of the power house. In this paper, the
lower structure of the underground powerhouse of a pumped storage power station is chosen as the research
object, and its overall 3D structure finite element model is established to carry out the modal analysis of the o-
verall and local structure of the powerhouse. The results show that, for the whole structure of the power-
house, the first-level modal frequency is quite different from the rotating frequency of the runner, pressure
fluctuation frequency and its twice frequency produced by the dynamic and static interference, which meet the
requirements of anti resonance specification; for the local structure of power house, the lower frequency of the
column and stair is similar to the fluctuating frequency of dynamic and static interference pressure, which is
easy to cause local resonance; while the higher frequency is similar to the twice frequency of dynamic and static
interference load, although the contribution of higher-level modal to the structure vibration is small, because
the 150 Hz load will lead to the superposition of nearby modals. the effect cannot be ignored.
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