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Fig.1 Basic topology of LCC-S type EV
wireless charging system
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Table 3 The output value of No.1~10 fault model
i
B
2 3 4 5 6 7 8 9 10
1 1.01 -162.59  -116.54 -303.25  -81.36  -90.02  -112.26  -26.19  -111.67  -91.98
2 -533.7 62.83 -291.39  -41.78 -2116.14  1.02 -198.24  -146.31 -267.32 -314.04
3 -60.64  -51.16 -9.98 -282.6  -62.87 -3213.22 -64.28 -2289.19 -41.92 -1130.29
4 -2012.42 -812.68 -1314.97 -12.92 -612.06 -61.89  -510.17 —-1792.3 -1137.26 -94.37
5 -90.71 -2 155.77 -2 154.18 -50.68 1.77 0.56 -76.13  -327.27  -68.29  -278.46
6 -4161.51 -163.12 -3913.54 -541.46 -161.9 213 -430.19  -419.69  -10.34  -367.12
7 -89.12 -2613.51 -10.87 -72.11  -411.57  -89.14 989  -2116.43 -190.47 -679.56
8 -141.16 -61.14  -871.24  -190.4  -166.66 60.12  -2563.17 -0.68  -133.79  -20.12
9 -67.44  -611.14  -479.5  -713.09 -161.13 -2156.89 -542.19 -257.18 1.62 -339.67
10 -456.21  -41.69  -376.12 -112.13 -267.81 -624.16 -2433.18 -9.12  -398.12  -3.42
gh 1 2 3 4 5 6 7 8 9 10
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Table 4 Results of fault diagnosis

HMM
MRS B o
1 50 50 100
2 50 50 100
3 50 50 100
4 50 50 100
5 50 50 100
6 50 50 100
7 50 50 100
8 50 50 100
9 50 50 100
10 50 50 100
x5 AEFAEWCHER
Table 5 Diagnosis results of
different methods %
—— Wi ?%Eﬁ%iﬂ%‘ﬂ%
HMM  BP £ %  SVM
1 100 61 90
2 100 79 79
3 100 52 83
4 100 76 79
5 100 81 86
6 100 76 71
7 100 79 87
8 100 80 60
9 100 71 86
10 100 72 80
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Fault detection of PFC device in wireless charging system based on HMM
WU Zheng, LI Yaohong, YANG Xiaomei, CUI Hengzhi, FEI Yijun
(State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210024, China)

Abstract: As an important bridge between the rectification module and the high-frequency inverter module in the wireless

charging system of electric vehicles,the power factor correction( PFC) device not only has a serious impact on the power grid,

but also causes irreversible damage to the back-end high-frequency inverter module. Therefore, fast and accurate fault detection

is needed. Traditional fault detection methods have long detection time and low detection accuracy. Therefore,a fault detection

method of PFC device in the wireless charging system of EVs based on hidden Markov model( HMM) is proposed. Firstly, the

model is initialized. Then Baum-Welch algorithm is used for fault model training. Finally, Viterbi algorithm is used for fault

detection. Simulation results show that the accuracy of PFC device fault detection using HMM is about 40% higher than that of

neural network and support vector machine ,which is a fast and accurate method. Therefore , HMM is used to effectively identify

the type of PFC device fault in the wireless charging system of electric vehicles.

Keywords:; electric vehicle; wireless charging system; power factor correction ( PFC) ; hidden Markov model ( HMM ) ;

fault detection
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