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Tab.1 Types of open—circuit switch faults in IGBT inverters
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Fig.4 Output waveform of inverters under the condition of open—circuit faults of different power tubes

IGBT N IGBT . IGBT
’ o 4<b) ( TI\TZ )o
, ; 4(c)
( TI\T4 )o
o ) ) 4(d> : ( TI\T3
)o
33

, g(n)=[00 0], 1:100, g [0:2:10],
300,350,400,450,500,550 V



114 2016
a,b,c [a ,b ,c , ELM
o 300V, T, ,
1) T, O0.1s , °
2) a,b,c q=
[0246810] D..D,,D, .
3) D,,D,,D, a,b,c Dy 300 V T,
D01300=[an th ch] o
. 300,350,400,450 V
2( ), 500,550 V 3 )
34
1) ELM : 2, 300,350,400,450 V a,
b,c [0:2:10] o 3 500,550
a,b,c [0:2:10] o )
18 ELM 18; 1 21,
21; ,
34, 4%
2) ELM 4,
2 1~42 o
2
Tab.2 Training input sample
Doixo D50 D 30 D 5 - D0 D55 D 330 D 3350
a(g=0) 13495 13354 1.7647 1.7513 1.3753 13621 12821 12516
a(g=2) 12612 12460 1.704 1 1.676 3 1.3053 1.2894 12698 1.2387
a(g=4) 12190 1.2027 1.6133 1.566 7 12712 12559 12609 1.2292
a(g=6) 1.1910 1.1728 1.5512 15033 12462 1.2322 1.3929  1.3675
a(@g=8) 1.1704 1.150 4 1.516 0 1.469 3 12263  1.2130 1.3263  1.296 7
a(g=10) 1.1557 1.134 1 14942 14487 12111 1.198 0 12961 1.2654
b(g=0) 1.3240 1.3112 1.2725 12465 1.366 1 1.338 6 1.2787 1.247 8
b(g=2) 1.2283 1.2101 1.2002 1.167 2 1276 0 1.2377 12669 1.236 1
b(g=4) 1.0872 1.061 6 1.0982 1.0543 1.1513  1.106 1 1.2582 1.2273
b(g=6) 1.018 5 0.992 6 1.031 7 0.987 4 1.0851 1.040 7 1.3732  1.350 0
b(g=8) 0.986 7 0.960 8 0.9989 09549 1.053 7 1.009 8 1.3133  1.286 3
b(g=10) 0.968 7 0.942 8 0.9799 0.936 2 1.0358 0.992 2 12862 1.259 1
c(g=0) 14134 13907 1.2885 1.2718 12961 1.276 4 12693 12430
c(g=2) 12868 12536 1.2013 1.1813 12134 1.1856 1.2572 12320
clg=4) 11577 1.1198 1.1104 1.083 8 1.1213  1.0857 1.2479 12239
c(g=6) 1.0942 1.0572 1.048 8 1.021 1 1.0577 1.0209 12821 12516
c(qg=8) 1.0645 1.0280 1.018 0 0.989 9 1.0259 0.9889 12698 1.2387
c(q=10) 1.0475 1.0113 1.0000 09717 1.0075 0.970 4 12609 1.229 2
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Tab.3 Test input sample

D50 D550 D50 D 55 D 50 D 550 D350 D355
a(g=0) 1.3157 1.309 0 1.7318 1.713 6 1.3106 1.303 7 1.3241 1309 1
a(g=2) 12114 12023 1.626 4 1.601 9 12262 12154 12420 12228
a(g=4) 1.1090 1.096 3 1.491 8 1.460 7 1.1885 1.177 1 12036 1.1842
a(g=6) 1.0433 1.0299 1.4270 1.3958 1.161 0 1.1495 1.183 4 1.1647
a(g=8) 1.0099 0.996 1 1.3945 1.364 1 1.1389 1.127 5 1.171 0 1.1526
a(g=10) 09905 09765 1.3756 13457 1.1223 1.1112 1.1622 1.144 1
b(g=0) 1.2233 1.2161 1.2148 1.2045 1296 8 1.284 6 1.3154 13038
b(g=2) 1.1420 1.1319 1.123 1 1.108 2 1.1773 1.1559 12289 12132
b(g=4) 1.0536 1.0405 09959 09782 1.0329 1.008 5 1.1939 1.179 1
b(g=6) 0.9912 0.977 1 09272 0.909 1 09674 0943 2 1.1753 1.161 8
b(g=8) 09582 0.9435 0.8940 0.8758 09366 09125 1.1629 1.150 5
b(¢=10) 09385 0.923 6 0.8749 0.856 6 09191 0.8950 1.1533 1.142 1
c(g=0) 13426 1.3326 1.2340 12253 12349 12252 1.3048 12949
c(g=2) 1.1819 1.166 2 1.128 8 1.116 1 1.126 4 1.111 3 1.2339 1.2208
c(g=4) 1.0248 1.006 2 1.018 9 1.002 8 1.0119 09916 1.2047 1.190 9
c(g=6) 0.960 0 0.941 2 09547 09381 09455 09247 1.1882 1.173 8
c(¢=8) 0.9307 09118 0.923 1 0.906 5 09131 0.8922 1.1771 1.1622
c(g=10) 09143 0.8953 09048 0.888 1 0.8944 08735 1.169 1 1.153 4
4
Tab.4 Fault class number
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Inverter Fault Diagnosis Based on Generalized Fractal Dimensions
of Mathematical Morphology

Song Pinggang,Zhang Wei, Lin Jiatong, You Xiaohui, Luo Jian

(School of Electrical and Automation Engineering, East China Jiaotong University , Nanchang 330013, China)

Abstract: Based on the current waveform differences output by inverters with open—circuit fault, this paper puts
forward the application of mathematical morphology—based generalized fractal dimensions for inverter fault diag-
nosis. Mathematical morphology —based generalized fractal dimensions with six parameters in the sequence of
three—phase output current(a,b,c) are taken as the input of Elman Neural Network, and fault types are set as the
output. The simulation result shows that the fault discrimination rate is up to 97.62%. The current signals under
various conditions of breakdown can be identified properly by mathematical morphology—based generalized frac-
tal dimensions of three—phase output current, which may provide a new and precise method for open—circuit fault
diagnosis.

Key words: inverter; fault diagnosis; mathematical morphology; generalized fractal dimensions



