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ABSTRACT: Hydaulic pressure fluctuation is inevitable in the
operation of hydroturbines. It features nonstationarity,
especially in the transients. With the analysis of hydraulic
pressure fluctuation in draft tube during the starting process as
an example, it attempts to find its time variation with the
operation conditions. In order to alleviate the computational
burden and improve the resolution of time frequency analysis,
the on-site acquired signal is down-sampled via multi-rate filter
firstly. Then, it is analyzed based on the nonlinear and
nonstationary time series analysis method-Hilbert-Huang
transform, and the frequency components and their time
variation with the operation conditions are identified clearly.
From the analysis result, it can be concluded that the hydraulic
pressure fluctuation features low frequency and strong
nonstationarity. The amplitude and frequency are time varying,
and closely related with the operation conditions, but not
proportional to the speed. Compared with the other
time-frequency analysis methods, such as the short time
Fourier transform, wavelet transform, and Wigner-Ville
distribution, it is demonstrated that the Hilbert-Huang
transform possesses high time-frequency resolution and
applicability to analysis of nonstationary low-frequency
hydraulic pressure fluctuation signal.
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Fig. 1 Pressure fluctuation signal and its spectrum
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