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Fault diagnosis of voltage source controlled static synchronous compensator based on
combination of wavelet scattering transform and IRCA-ICA-Res

BI Guihong, ZHANG Jingchao, ZHAO Sihong, CHEN Shilong, KONG Fanwen, CHEN Dongjing
(Kunming University of Science and Technology, School of Electric Power Engineering, Kunming 650500, China)

Abstract: To fully utilize the time-frequency information contained in the IGBT open-circuit fault current signals of
voltage source controlled static synchronous compensator (VSC-STATCOM) and improve the accuracy of fault diagnosis
and identification, a novel WST-RCA-ICA-Res algorithm is proposed. This algorithm combines wavelet scattering
transform (WST) with an improved residual channel attention (IRCA) module, and an improved coordinate attention (ICA)
module with a residual neural network (Resnet). First, the Matlab/Simulink platform is used to simulate 22 types of faults
in the VSC-STATCOM module under different operating conditions to obtain the fault sample set. Then, automatic robust
feature extraction of fault signals is carried out using WST to construct a feature matrix containing time-frequency
information. Finally, the IRCA-ICA-Res model is used to deeply extract, strengthen, and identify the feature matrix.
Experimental results show that the proposed method has strong anti-noise performance and can accurately distinguish
different IGBT fault types.
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Table 2 Structural parameters of IRCA-ICA-Res
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Table 3 Experimental results of the number of training samples
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Fig. 11 Training curves for different structural models
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Table 4 Comparison of the accuracy of different structural models

AN 5 4 B A2 W /%

sl YIRS [8]/s
Tome 30 dB 20 dB 10 dB
IRCA-ICA-Res 99.73 98.97 98.3 97.13 15
ICA-Res 99.18 98.47 97.59 96.51 11
IRCA-Res 99.05 98.33 97.44 96.41 12
IRCA-ICA 98.79 97.91 97.24 96.15 14
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Fig. 12 Experimental analysis of different attentional mechanisms
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Table 5 Comparison of different combinations of attention mechanisms

ENGIEL =i R B

Y WL /s
Tog 7 30 dB 20 dB 10 dB
IRCA-ICA-Res 99.73 98.97 98.3 97.13 15
CAM-ICA-Res 99.43 98.68 97.95 96.71 15
SENet-ICA-Res 99.28 98.56 97.74 96.53 14
ICRA-SENet-Res 99.2 98.49 97.66 96.45 14
CAM-SENet-Res 99.14 98.32 97.45 96.21 14
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Table 7 Comparison of diagnostic accuracy for different phases

at different signal-to-noise ratios

[ B B2 AR /%

AR

Tomg 30 dB 20 dB 10 dB

ABC H 99.73 98.97 98.3 97.13
AB #f 99.17 98.51 97.67 96.29
BC # 99.14 98.56 97.63 96.48
CA M 99.09 98.52 97.38 96.63
A 83.01 81.65 80.32 78.52
B #l 83.86 81.19 80.17 78.36
CHl 83.92 81.59 80.44 78.85
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