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Transmission line fault type identification based on the characteristics of current fault
components and random forest
YANG Jie!, WU Hao' 2, DONG Xingxing', CHEN Jiahao!, LIU Yicen?
(1. School of Automation and Information Engineering, Sichuan University of Science & Engineering, Zigong 643000,
China; 2. Artificial Intelligence Key Laboratory of Sichuan Province, Zigong 643000, China; 3. Electric Power
Research Institute, State Grid Sichuan Electric Power Company, Chengdu 610000, China)

Abstract: In order to improve the accuracy of fault phase selection of transmission lines, a new method of fault type
identification of transmission lines based on the characteristics of current fault components and random forest is proposed.
This paper calculates the energy relative entropy of the three-phase current fault component and the sum of energy of the
zero-sequence current fault component under multiple short-time sequences, and combines the results calculated under
each short-time sequence into a characteristic sample vector in a specific order to characterize the fault type characteristics
of transmission lines. It establishes a random forest intelligent fault type identification model, and uses the fault
characteristic sample set to train and test it to identify specific fault types. Simulation results show that the proposed
algorithm can accurately identify specific fault types under different initial fault angles, different transitional resistances
and different fault distances, and can accurately identify fault types even with data loss and noise interference.
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Fig. 4 Three-phase current fault component waveform

when phase A is grounded

5 :
— AH
4r | — B
i
3 | C
2 L
I L
2
| | —
3 ]
1 L
2 L
3 -
4 L
=5 . ‘ . , ‘
0 50 100 150 200 250 300
R R

E5 AC *E?%ﬂi’ﬁil‘iﬂ'f *E%I)lbﬂ]‘ﬂﬁi/&ﬁ/
Fig. 5 Three-phase current fault component waveform
during AC phase grounding fault
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Fig. 6 Three-phase current fault component waveform when AC
phase-to-phase short-circuit fault occurs
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Fig. 8 Comparison of zero sequence current fault component
waveforms between BC phase ground fault and BC
phase short circuit fault
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Table 3 Simulation results of different initial angle test sets
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Table 7 Noise impact test set simulation results
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