@ 36% &4 Vol. 36 No. 4 Journal of Shandong University of Science and Technology

2017 £ 8 A Aug. 2017 ‘108

— WL PR SR IGBT % i B2 % g B G il

ENE,x F

(LWAHREKRF A58 ZFER, LA F5 266590

W B A BTHERLEMAMAE BHEF(GBD) 8 F R &, 24T £ T BEIXLHRL & H—A IGBT
T R el L E RS HEREAAMEZ ERRREUE L EETH AR Z LB, %i};’i?}ﬁ]{in&;
RUERAML RGN RRAFIEG T, AR A BP AP ZE W& R ATH LW, A TR SEEDS W6 E, A
B2t 04 A2 F B S (PSO) R k4 BP A% 22 W %09 A4, ﬂiévk&ﬁ;‘%?‘lﬁﬂv‘iwé‘Jﬁﬁ—L%T;’J:Eﬁﬂﬁwiﬁﬁ—ﬁ—/a
RAIE T % 7 ik 64 BB e T AT

KGR =B P TR HEL W ;BP A E M kT ARk

hE S EE . TM464 XHFRERL: A NEHRE1672-3767(2017)04-0108-07
DOI:10. 16452/j. cnki. sdkjzk. 2017. 04. 016

Complex Open-circuit Fault Detection of the IGBT in a Three-level Inverter
CUTI Lihui, LIU Yang

(College of Electrical Engineering and Automation,Shandong, University of

Science and Technology, Qingdao, Shandong 266590, China)

Abstract: To solve the open-circuit fault of insulated gate bipolar transistor (IGBT) in three-level inverter, the char-
acteristics of output voltage signal when the crossed two bridge arms were subject to an IGBT open circuit were ana-
lyzed in this paper. The DC component, the fundamental amplitude, the fundamental phase and the second-harmonic
phase were extracted from fault voltage signal by using Fourier transform, which were later converted into a fault
feature vector and fault diagnosis was conducted by BP neural network. In order to improve the diagnostic accuracy,
the improved PSO(particle swarm optimization) was used to optimize parameters of BP neural network. By the sim-
ulation of the three-level inverter, its correctness and feasibility were verified.
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Fig. 1 The main circuit diagram of three-level

diode-clamped inverter three-level inverter
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Tab.1 Fault feature vector and its coding
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Tab. 2 The test results of neural network

2 90 245 S B £ 02 4 24
0. 997 80 0. 000 95 0.143 76 0. 988 54 0.928 19 0.000 01 100110 Sa +Sh2
0.998 47 0. 000 05 0.969 39 0 0.022 13 0.995 36 101001 Sa1 s Se2
0.977 84 0.143 05 0.999 08 0. 000 06 0. 984 06 0 101010 Sp1 s Saz
0. 990 05 0.001 27 0.987 14 0.987 14 0 0.593 84 101101 Sb1 s Sez
0. 998 66 0.000 08 0. 883 69 0.993 84 0.996 34 0.800 62 101111 Se1+Sa
0.997 76 0.962 93 0.033 04 0.000 01 0.000 30 0.992 57 110001 Se1 5 Sk
0. 000 05 0.133 30 0.990 91 0 0.000 18 0.101 40 001000 Sat s S
0.325 33 0.229 12 0.998 99 0.000 01 0.998 92 0.963 31 001011 Sat s Se1
0.229 12 0. 000 06 0.997 85 0.991 95 0.000 14 0.951 80 001101 Sh1 s+ Sel
0.007 31 0.997 02 0.014 20 0.984 27 0. 000 49 0.000 10 010100 Sz s Si2
0.111 25 0.995 99 0.000 01 0.971 20 0.994 91 0.997 13 010111 Saz s Sz
0.000 22 0.834 37 0.992 01 0.000 01 0.013 02 0.996 79 011001 Shz + Sez
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