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Incipient fault diagnosis for wind turbine gearbox based on
multidimensional feature evaluation

GUO Fang-hong, LIN Kai, DOU Yun-fei, WU Xiang®, YU Li
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: In order to timely and effectively diagnose the incipient weak faults of a wind turbine gearbox, a fault diagnosis
method for a wind turbine gearbox is proposed, which deals with the nonlinear, nonstationary, low amplitude and low
SNR vibration signals. Firstly, the original vibration signal is decomposed into multiple intrinsic mode functions by using
the optimal variational mode decomposition. Meanwhile, an “information entropy-kurtosis-envelop spectrum kurtosis ”
multidimensional feature evaluation model is constructed, which is combined with the entropy weight method to screen
key intrinsic mode functions to reconstruct the signal. Then an improved wavelet threshold method is designed to perform
secondary noise reduction, and the obvious fault shock characteristics are obtained. The broad learning system is used
for fault classification, and the Lo; regularization technology is used to improve the sparsity of the network structure. By
analyzing the measured data of the wind turbine gearbox and comparing with traditional methods, it is shown that the
proposed method is effective and has good performance on incipient fault diagnosis.

Keywords: wind turbine gearbox; fault diagnosis; variational mode decomposition; wavelet threshold denoising; broad

learning system; L2; norm
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