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Vibration transfer path identification of the hydropower house based on transfer entropy

WANG Haijun"*, WANG Ning"*, LIAN Jijian" *
(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China)
(2. College of Civil Engineering, Tianjin University, Tianjin 300350, China)

Abstract: The hydropower house is a sophisticated spatial structure, and its vibration testing signals are of-
ten mixed with various noises, which makes it more difficult to analyze the vibration source transmission
path. In this paper, a new method was presented, which is combined the adaptive wavelet threshold denois-
ing method based on EMD and the transfer entropy method. The method can accurately identify the vertical
vibration transmission path of hydropower house. First, in order to denoise the vibration test signal, EMD
decomposition and wavelet entropy method were adopted to adaptively determine the denoising threshold of
the corresponding scale according to the energy characteristics of the signals. Then, the transfer entropy
method was used to identify the transmission path of structural vibration source. The validity of the method
was proved by the numerical simulation of the harmonic signals. Based on the field experiments vibration
signals of a large scale hydropower house structure, the transfer direction and vertical transfer path of vor-
tex belt were identified, the rate of information transmission between measuring points was also calculated.
The results show that the main vertical vibration transfer path caused by vortex belt is as follows: draft
tube — turbine pier (the foundation of stator and the foundation of lower bracket) — superstructure of the
powerhouse (generator floor slab).

Keywords: hydropower house; empirical mode decomposition; wavelet entropy; transfer entropy; transfer path
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