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Faults Diagnosis of Inverter Based on

Wavelet Packet Decomposition and SVM
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Abstract: Aimed at open-circuit( OC) fault of power device in the inverter, the paper proposed a fault di-
agnosis method to isolate OC faults occurred in the inverter. Wavelet Packet was used to decompose three-
phase current of the inverter, detail coefficients, energy and offset with current in different layer were obtained.
Normalizing all these parameters, fault features with different OC faults occurred in the inverter were obtained.
Multi-class classification Support Vector Machine (SVM) was trained by using all these fault features. Experi-
mental results of simulation show that the method can diagnose and locate fault power device with high preci-

sion and efficiency.
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F; X X X Vv x X X X X X x X
F, X X x X x V X X X X Y4 X X
F, X X x  V X x V X X X X x vV X
Fy X X X vV X X x X X X Vv X X
F, X X x V X X x X X X x V X
F, X X x  V X X X x V X X Vv X X
F X X x  V X X X X x X Vv X X
F, X X x V X X X X X x vV X X
F X X x X X X x V X X x V X
F, X X X vV X X X X x X x X
F X X X Vv X X X X X X vV X Vv X
Fi X X x  V X X X x X X X x V vVoox X
F, X X X vV X X X x V X X X X Vv X Vv X
F X X X Vv X X X X X Vv X X X Vv Vv X X
Fy X X x  V X X X X x Vo ox X x V X x  V
Fy X X x V X X X X X x V X x x Vo ox
F,, X X x  V X X X X X x X x X X X

http : /xuebaobangong. jmu. edu. cn/zkb



- 132 FFRR A (HARBERRD 524 %

6 it

ASCHFSE T 3TN ALAMR I S 22592 SVM MR I ik, /N (040 = AR L A, 75
B E, | E, FS, MR AR AR, 01%424 252 SVM, THEE— 24528 SVM 402 192
PLEATRT, BLOE RS B B IIEN , SRA SO, SR IR, AR
EEE, RSN R EE S, ERREE TR, SRS,

[ &% LWk ]

[1] ESTIMA J O, Cardoso A J M. A new approach for real — time multiple open-circuit fault diagnosis in voltage — source in-
verters [J]. IEEE Transactions on Industry Applications, 2011, 47. 2487-2494.
[2] BENSOUDA F Z., HADDI A. Detection and localization of the open-circuit fault using the park’s approach [ C] //Inter-
national Conference on Electrical and Information Technologies. Tangiers Morocco: ICEIT, 2016. 1-5.
[3] MARTINS J. F., PIRES V. F., LIMA C, et al. Fault detection and diagnosis of grid-connected power inverters using
PCA and current mean value [ C] //IECON 2012 - 38th Annual Conference on IEEE Industrial Electronics Society.
Montreal; IEEE PKESS, 2012, . 5185-5190.
[4] SHADLU M S. Fault detection and diagnosis in voltage source inverters using principle component analysis [ C] //2017
IEEE 4th International Conference on Knowledge-Based Engineering and Innovation (KBEI). Tehran: Tran University of
Science Technology, 2017 0509-0515.
[5] LEE J, LEE K. An Open-Switch Fault Detection Method and Tolerance Controls Based on SVM in a Grid-Connected T-
Type Rectifier With Unity Power Factor [J]. In IEEE Transactions on Industrial Electronics, 2014, 61(12) ; 7092-7104.
(6] FX, &%, WA TR EY AR (1], IS MEE, 2015, 52(5) : 45-51.
[7] HAMID E Y, KAWASAKI Z I. Wavelet-based data compression of power system disturbances using the minimum descrip-
tion length criterion [J]. IEEE Transactions on Power Delivery, 2002, 17(2) : 460-466.
[8] CUI BOWEN. Simulation of inverter with switch open faults based on switching function [ C] / /Proceedings of the IEEE
International Conference on Automation and Logistics. Jinan:[s.n. ], 2007 2774-2778.
[9] WRIGHT SJ, NOWAK R D, FIGUEIREDO M A T. Sparse reconstruction by separableapproximation [J]. IEEE Trans-
actions on Signal Processing, 2009, 57(7) : 2479-2493.
[10] t/ebk. TN i A S g — DT IR T (1], W MLS#EHINIT, 2011, 38(7) : 34-37.
[11] M, PVREE, FrbAl, . Rk T oo d i B as s iz Wi (1], B THOR 74, 2010, 25(3) -
177-182.

[12] EdE, skA, EWE, S5 5T = R I Y 028 45 1 SR 2 W B s 88 7 RUFoT (0], HLAEHE3),
2014(2) ; 105-109.

[13] ALY M, AHMED E M, SHOYAMA M. Developing new lifetime prolongation SVM algorithm for multilevel inverters with
thermally aged power devices [J]. In IET Power Electronics, 2017, 10(15) ; 2248-2256.

[14] /I, U, &, “F. MATLAB #HZ2R2% 43 26100 [M]. Jbat: JEstfiRias Kea e, 2011,

[15] RHE, 27, Sk, % ERTZ20m L2 & RO 2B REY [1]. ROURS5R (1%
FZ), 2018, 51(9) ; 842-846.

[16] G, e T/ N R e A0 SCfF ]t WL L L 7 HL R AT S [ D], JFEf. IR %%, 2011.

(REHRE K 8 RXHER BEH)

http : /xuebaobangong. jmu. edu. cn/zkb





