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Fault Diagnosis of NPC Three-Level Inverter Based on EEMD Fuzzy
Entropy and PSO-KELM
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(1. School of Electronic and Intelligent Manufacturing, Anging Normal University, Anging 246052, China;
2. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: Power switching device is the core component of inverter, but it is prone to open circuit fault, so it is necessary to study
the fault diagnosis method. Aiming to the open-circuit fault of power electronic devices in neutral-point clamped (NPC) three-level
inverter, a fault diagnosis approach based on ensemble empirical mode decomposition (EEMD) with fuzzy entropy and Kernel ex-
treme learning machine (KELM) with particle swarm optimization (PSO) is proposed. Firstly. the bridge three-phase voltage of
power switch devices are sampled as the characteristic signals to classify different fault types. Afterwards, the feature parameters of
the fault diagnosis is extracted by EEMD with fuzzy entropy. Finally, the feature parameters in various fault situations is taken as
training samples and testing samples., the PSO-KELM algorithm is utilized to identify different kinds of faults and output the conse-
quences of fault diagnosis. Through MATLAB simulation experimental platform, the capability of the proposed method is more than
98%. Through comparing with other method, the effectiveness and superiority of the proposed method is proved.

Keywords: NPC (neutral point clamped) threee-level inverter; fault diagnosis; EEMD (ensemble empirical mode decomposi-

tion) ; fuzzy entropy; PSO-KELM (particle swarm optimization—kernal extreme learning machine)
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2 EEMD #i# 4 #1 SVM 95.252 5
3 EEMD #5244 45 1l Fifi A1 2% Ak 95.181 8
4 KK 4 #1 PSO-KELM 92.646 4
5 M 1 PSO-KELM 92.272 7
6 5% 1 9 1 i ML 2 AR 89. 2

S5HAZ W T 5 0 H R P SRS . EEMD S 5
PSO-KELM H45& Wi FE 2 W R 400 F Hofh oy i, Ul B 42
TBL P55 B R AT 1) 0 DX 40 B B R, 0 IS B I S G AR Ok
. AT LA LA TE Y S e NPC = g - 5 78 28 19 IF B ik
RE.

3 HRiE

ARSCHE Y —Fp 3 F EEMD B fl PSO-KELM #y £
Xt NPC = L 538 A5 25 B — 388 4 T 5 DA S 22 28 4[] it I 65 11
i BES W 7 i . B aE SR EE NPC = o 306 78 48 10 22 3% o )R 15
ol EEMD A5 HE 17 5 A AE SR B T — 16 )5 15 3
ST RCIR AR, ¥ L A B PSO-KELM 1, 2 Wish R &0,
MR R AR, L. 5T, U
AR B B A B B4 T 3y 98. 454 506, i I H R I A
I, TEMAIRIAGSE 50 4 P T AT %t RSB A . 12 Wi BE 1138
T %k, HiS AT 2R MEEE, PuisE 6 J o,
54 NPC = H AR R M TE LR 2 W 2R .
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