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Abstract : Draft tube pressure pulsation is one of key sources that induce hydropower unit vibration. In this paper,
permutation entropy was introduced for pressure pulsation signal analysis. The pressure pulsation in the draft conical tube of
a 700MW hydropower unit was measured during the upstream water level increasing period. With the reference working
condition of the draft tube as an example, the embedded dimension and delay time, which influence the permutation entropy
analysis, were optimized. The optimization result shows that for embedded dimension m=6 and delay time 1=3, the signal
complexity description can be obtained effectively based on the permutation entropy analysis. Then, permutation entropy
and peak-to-peak value of the pressure pulsation of the draft conical tube at upper reservoir water level of 160.0 m and low
reservoir water level of 65.8 m were calculated. The calculation results indicate that the permutation entropy and the peak-to-
peak value have a strong negative correlation, which shows that the permutation entropy can reflect the unit operation
conditions. Furthermore, the permutation entropy of the pressure pulsation of the draft conical tube at full water head was
calculated, and the unit operation characteristics represented by the measurement points were obtained.
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