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Fault Diagnosis of Electrical Vehicle Inverter
ZHANG Bao-wei, Pazilai- MAHEMUTI, WANG Fang
(Xinjiang University, Urumchi 830047, China)
Abstract ; According to the open-circuit fault characteristics of output line voltage between the two phases, taking fault
line voltage as the fault information,a fault diagnosis method is proposed based on BP neural network,spectrum anal-
ysis is utilized to extract line voltage DC component, the amplitude, fundamental wave phase and the second harmonic
phase as the fault characteristics.Using neural network self-learning and nonlinear mapping ability to realize the fault

diagnosis of Z source inverter.Test results show that the method has good fault identification ability,can quickly and
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accurately locate the source of fault.
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Fig. 1 Z-source inverter circuit
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Fig. 2 Line voltage waveforms

HE2a T, YRR THEEEEFRT,
HabREENIEZRS, BE Z 120°, & 2b 7
5,C, HRERT, &2 R IEERH R, 188K £
THEREN, BB 2c °ATH,V, MV, [6 B SEREE,
up ZRTIEXE,u, HEEBRERAD,u, BRE
THRRHEEE , AR, B RMH RS KK
KAETHEEMBMENGE, TENHEES
W7 B — PR K B2
2.2 Z BRI aRAmEy %

ZEMBHBBRERAENAEREZERER
HIFE R, 38 R 4 U, & P B R e i AR 2% 1 4t
e, A, BERNWE T ERIAEZ L LMK
e, MEZUKBRARIA MR FEERDEERR
Basr RFFBE BN BE M fE, BT ERREEE
IR EEEE, RARI A, ETFLRERA,
WA R AT | A K& B AT B, 7R SLBR
MA® MREANEEANIEETFRGE, EEH
REAREEFTLE, N THAEREEX, Frbittat
BREBRZ RERNHEE RN FFRE, b, LK
MR AL — R R L, R Z RS
FHRBNERE SARBRITRMMENFEERR
mER 1 e,

AR, Z PR B MR ] 43 29 6 K2E,25 /)
KR PHERERDEBTRDG, EANE
PUEE RS, DAE 49 22 ) 48 BB K BT A I i R AT

X5, (£ 6 ALHED XXX XXX, HF X=0,1,
XXX T KRR, XXX, F T/ARRB, Wi
SGRmMEK 2 PR,

x1 HESAE
Table 1 Fault classification
WS IE  HERE TS
E R 7 o 7
Ho¥  RERE OV,QV.QV:®V.HV;®V;

FA—HE®RA OV, f1 V,QV, f1 VOV, Ml V;
hREHE @V, V.V, VeV, MV,
Al — 3 BF i A4
4 V| Vz V; v‘ VS v6
Fak mgﬁgmpﬁ@)ﬁ]@ﬂ@ﬁ
TXFHEAE QV, I VOV, M VOV, MV,

W3R

Bmsx BsHr @V, RVOV, 1 v,eV, MV,
Fo¥ HARBNME OL,2¢,3C, M C,
*x2 HEAD
Table 2 Fault codes
MR KA 4G
g1k 001 000
F2K 010 @®001®0103011@1003101®110
3% 011 @0012010@011@1003101®110
4Kk 100 @®00120103)011
s A 101 @001@0103011@1003101@110
Fe6Ak 110 @®001@0103)011
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Fig. 3 Spectrum
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Fig. 4 Training error curve
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Table 3 Output data

W - Ak
or ] i i

J 0.0015 0.052 0.968 4 0.228 3 0.005 3 0.044 2 001000
VY, 0.0859 0.963 5 0.000 8 0.000 5 0.972 3 0.412 5 010010
Vs, Vs O 0.1 0.93190.043 2 0.987 1 011011
Vs,Vs0.96710.0531 0 0.0249 0.965 0.987 1 100011
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