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Abstract: Efficient diagnosis of IGBT open-circuit faults in grid-tied inverters is helpful for quickly detecting the
fault and ensuring the stable operation of the grid-tied inverter system and the safety of equipment. The existing IGBT
open-circuit fault diagnosis methods have problems such as difficult feature extraction and poor diagnosis accuracy. On
this basis, a method is proposed for IGBT open-circuit fault diagnosis of grid-tied inverter based on modified random
forest. First, the wavelet packet energy of each frequency band of three-phase current signal is extracted by maximum
overlapping discrete wavelet (MODWT) decomposition as the characteristic values for IGBT open-circuit fault
diagnosis; Then, the modified random forest method is used to identify different types of faults; Finally, the various
IGBT open-circuit faults of grid-tied inverters are diagnosed. The experimental results show that the proposed method
has higher diagnosis accuracy and is suitable for IGBT open-circuit fault diagnosis of grid-tied inverters compared with
the traditional diagnosis methods such as back propagation (BP) neural network and support vector machine (SVM).
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Fig. 1 Main structure of grid-tied inverter system
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Tab. 1 Simulation condition parameters

TG NS LN A N e Y ke AT =/ EERIIE S T =/
Vv Hz kVA kW kvar
1 380 50.0 IBUE TR CE R A HLA THD15.7 11.2 10.0 5.0
2 380 50.0 RL 3% 20.0 16.0 12.0
3 380 50.0 RL 2% 20.0 17.0 10.5
4 380 50.0 RL 171 2% 20.0 18.0 8.7
5 380 50.0 RL fizk 20.0 19.0 6.2
6 380 50.0 RL 3% 20.0 20.0 0
7 380 50.2 RL 113§, 20.0 18.0 8.7
8 380 50.1 RL 171 2% 20.0 18.0 8.7
9 380 49.9 RL fizk 20.0 18.0 8.7
10 380 49.8 RL 3% 20.0 18.0 8.7
11 400 50.0 RL 12§ 20.0 18.0 8.7
12 390 50.0 RL 1 2% 20.0 18.0 8.7
13 370 50.0 RL 3% 20.0 18.0 8.7
14 360 50.0 RL 113§, 20.0 18.0 8.7
15 380 50.0 RL 1712 30.0 27.0 13.1
16 380 50.0 RL %k 25.0 225 10.9
17 380 50.0 RL 3% 15.0 13.5 6.5
18 380 50.0 RL 117§ 10.0 9.0 4.4
F2 WRISHIERTLE
Tab. 2 Comparison of fault diagnosis results %
75 Tl MI1(F2) M2(F2) M3(F2) M4(F2) M5(F1) MS5(F2)
1 IEHIBTT 100.0 100.0 100.0 100.0 100.0 100.0
2 HAE T, 100.0 96.7 96.7 95.0 76.7 98.3
3 HAE T, 81.7 76.7 71.7 98.3 80.0 91.7
4 RS Ty 71.7 71.7 78.3 95.0 85.0 98.3
5 HAE T, 81.7 70.0 95.0 91.7 78.3 96.7
6 HAE Ts 76.7 100.0 100.0 95.0 86.7 96.7
7 B T, 933 95.0 95.0 98.3 70.0 933
8 AP T\ Ty 100.0 100.0 100.0 100.0 100.0 100.0
9 [FIAHPI A TTs 100.0 100.0 100.0 100.0 100.0 100.0
10 [FEAHPIAE TsT, 100.0 100.0 100.0 100.0 100.0 100.0
11 [FIU P T, Ts 90.0 90.0 73.3 98.3 85.0 96.7
12 [FIU P T, Ts 86.7 80.0 80.0 95.0 78.3 90.0
13 [P T,Ts 85.0 68.3 75.0 98.3 83.3 96.7
14 R PIE T,4Ts 91.7 90.0 90.0 98.3 85.0 95.0
15 [FIU P AE T,4T, 76.7 78.3 78.3 93.3 83.3 100.0
16 [ TeT, 75.0 85.0 76.7 90.0 76.7 95.0
17 ZXAMBE T, Te 86.7 96.7 96.7 96.7 90.0 98.3
18 ZSAMPIE T\ T, 85.0 95.0 95.0 98.3 78.3 96.7
19 XA T5T, 73.3 71.7 83.3 93.3 71.7 100.0
20 ZXAMPE T5T, 83.3 81.7 81.7 98.3 90.0 96.7
21 T XA TsT, 78.3 78.3 78.3 98.3 78.3 93.3
22 MBI TsT 86.7 95.0 95.0 93.3 75.0 96.7

Bt 86.5 87.3 87.4 96.6 84.2 96.8
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