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A fault diagnosis method for a wind turbine planetary gearbox based on a deep feature fusion network

LI Dongdong, ZHAO Yang, ZHAO Yao, JIANG Haitao
(College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: The planetary gearbox is a critical part of a wind turbine. It is of great significance for safety and reliability.
Therefore, a fault diagnosis method for a planetary gearbox based on a deep feature fusion network is proposed to operate
under variable speed conditions, with limited numbers of samples and in strong noise scenarios. First, the original signal is
expanded into multiple characteristic domains. Then a multi-dimensional stack sparse autoencoder is used to extract the
features of each domain. Finally, to solve the problem that the traditional Softmax classifier is not capable of classifying the
fusion information, an echo state network optimized by competitive swarm optimizer is proposed to perform feature fusion
and output the diagnostic results. The experimental results of fault diagnosis in multiple scenarios show that the proposed
method has a good classification performance in variable speed conditions. In addition, it is also robust to a reduction in the
number of training samples and external noise.
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Table 3 Comparison of fault diagnosis results under
70% training-total sample radio
CWIETIR%
Rsn/dB MSCNN SSAE DFFN
EM Al Ed W EE W

10 95.73 9485 9543 9518  97.88  97.70

8 9523 9438 9513 9323  97.18  96.53

6 89.25 8788 91.30 8958 9615  95.65
4 86.53 8380 8995 8333 9200  93.13
2
0

82.20 79.75 85.25 79.30 92.45 90.15
77.53 73.30 73.98 66.25 91.03 86.63
-2 69.10 63.65 67.55 61.38 86.63 85.03
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Table 4 Comparison of fault diagnosis results under
20% training-total sample radio
2 WIAERI %

Rsn/dB MSCNN SSAE DFFN

10 8738 8605 8560 8528 9548  93.90

8 8550  79.88 8208 7790 9213 9253

6 7825 6760 7793 6528  89.45  90.70
4 5628  48.83  59.03 4133 8868  88.78
2
0

40.68 34.45 37.30 29.05 87.40 85.93
30.70 26.23 31.10 29.35 81.95 80.65
-2 30.33 24.43 26.88 25.08 77.93 72.25
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