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Dynamic characteristic extraction of the draft tube vortex based on
EM D multi-scale feature entropy

Xue Yangang?, Luo Xingqi*, Wang Han'**
(1. Ingtitute of Water Resources and Hydropower Engineering, Xi’an University of Technology, Xi’an 710048, China;
2. Hydro-China Xibei Engineering Corporation, Xi’an 710046, China)

Abstract: The key of hydroturbine fault diagnosis is to extract fault feature from monitoring signal. According to signal
feature extraction, the combination method of empirical mode decomposition and index energy was used to extract the
dynamic characteristic of draft tube. First, the signal was processed by EMD. Then, the index energy of IMF components
were computed. Finally, based on the index energy, the multi-scale feature entropy as the characteristic vector of fault
pattern recognition was established. The application of this theory was tested with an example of dynamic signal of
prototype hydroturbine in non-optimal operating condition. The results showed that the developed method was more
convenient and effective in extracting true characteristic parameters of hydroturbine. In addition, this method was
appropriate for the analysis of complex and particular dynamic characteristics of hydroturbine.

Key words: signal processing, character recognition, dynamics, entropy, hydroturbine



