










 

Conclusions 

The pressure fluctuation in the draft tube is mainly composed of low frequency components and 
has strong nonstationarity. Although the rotating speed varies in a wide range during the transient 
process, the dominant frequency keeps waxing and waning around a constant smaller than the 
rotating frequency, rather than varies along with the rotating speed. This is far different from the 
characteristics of the rotor vibration. The fluctuation amplitude is time varying, and closely related to 
the operation conditions, especially the guide vane opening and switch. The closure and opening of 
the guide vane and the on-off switching of the hydroturbine can result in large amplitude pressure 
fluctuation, even the pressure impulses in the draft tube, which may influence the strength of some 
parts and destroy the operation stability. 

Hilbert-Huang transform based on ensemble empirical mode decomposition is effective in 
resolving the low frequency components and the time varying features of the hydroturbine pressure 
fluctuation signal. 
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