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A trip fault identification method of distribution network based
on image processing and deep learning

DU Zhaoxin, XIE Haining, SONG Jie, ZHOU Desheng, ZOU Xiaofeng, ZENG Ping
(State Grid Shanghai Electric Power Research Institute » Shanghai 200437, China)

Abstract: The currently trip fault identification method for distribution networks is mainly based on
manual discrimination, which causes the problem of larger workload and lower accuracy. By combining
image processing and deep learning technology, automatic identification of distribution network fault types
can be realized. First, the telemetry current waveform is converted to a current value group with time
stamps by image processing technology. Then feature vectors are constructed with telecommunicating
signal, telecontrol signal and normalized current value. Based on the fault type criterion, the deep neural
network model is built and trained to realize fault type identification. Finally, the model is optimized by
adjusting the number of hidden layers and neurons in the deep neural network. The experimental results
show that the types of trip fault can be identified quickly with the proposed method, that and the accuracy
is better than existing methods, which means the new method is practical and effective.
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Fig. 1 Interface of distribution network trip fault information system
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Fig. 2 Image binarization results
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Fig. 3 Current image after refinement algorithm
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Fig. 5 Waveform of recalculated current value
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Tab. 1 Current fitting results before and after 6:25
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6. 08 6:05 59. 3
6.17 6:10 57.9
6. 25 6:15 58.0
6. 33 6:20 26. 7
6. 42 6:25 0.0
6. 50 6:30 0.0
6. 58 6:35 0.0
6. 67 6:40 0.0
6. 75 6:45 0.0
6. 83 6:50 0.0
6. 92 6:55 0.0
2 BARHIELE
2.1 BERBA
A i A SRR 3 0% S — i i (S

T3 5 AR Mg AR AR T, RIVEC R Bk ) Sh AR 155 5 5

RGeS
e B I AT B AT AR O T G2
779)\%7 B AR AT A AR, S O e P R A U B e
FrARRC A E . 28 45 A 5 A R A R AR R A T

%ﬁf TR AT R R AR S 1 R R
K6 s, Horr, 1 3R T kst AONiER, 0 o
TR N £
0 -
:018'312"&%2.]43 SCLCOOO:TST SREL3h Wis[982 "v“j‘;‘\ X _Jrin GE2)
Ajfﬁmifiggjﬂmuw_ —» R
— iiio??

6 EEFREFSLETEE
Fig. 6 Processing of telecontrol signal
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Fig. 7 Processing of telecommunicating signal
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Tab. 4 Accuracy result under different layer neurons number
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Tab. 5 Accuracy result under different hidden layer number
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Fig. 9 Processing of trip fault type identification
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