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Fig.1 Circuit of series fault arc
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Fig.2 Series fault arc generator schematic
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Fig.3 Series fault arc generator
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Fig.4  Circuit of parallel arc fault
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Fig.5 Parallel fault arc generator schematic
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Fig. 6 Parallel fault arc generator
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Fig.7 Current of series arc fault
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Fig. 8 Current of parallel arc fault
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Fig.9 Structure of three-layer wavelet
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Tab.1 Relationship between node and
corresponding frequency
1 0~ (1/16) f. (4/16) f. ~ (5/16) f.
2 (1/16) f. ~(2/16) f, (5/16) f. ~ (6/16) f.
3 (2/16) f. ~(3/16) f, (6/16) f. ~(7/16) f.
4  (3/16) f. ~(4/16) f. (7/16) f. ~ (8/16) f.
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Fig. 10  Structure BP neural network
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Tab.2  Average of total energy to total Shannon entropy
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Tab.3 R of final calculation results
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Tab.4  Shannon entropy of fault frequency band
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Identification of aviation arc fault based on wavelet packet decomposition

DONG Wei, ZHANG Jun-min, GUI Mei-jing, LI Chen-guang
(School of Automation Science and Electrical Engineering, Beihang University, Beijing 100083, China)

Abstract; Aiming at the characteristics of aviation arc fault, such as short duration, low current intensity and diffi-

cult detection, a method to identify aviation arc fault under DC power supply system based on wavelet packet and

BP neural network is proposed. Firstly, an experimental platform simulating arc fault is built to collect the current

signal of the line under different loads. Then three-layer wavelet packet decomposition method is used to analyze the

current signal. A criterial maximum total energy to total Shannon entropy ratio is used to select base wavelet. The

ratio of energy to Shannon entropy is used to determine the characteristic frequency band of arc fault, and Shannon

entropy is extracted as the characteristic of arc fault. Finally, the BP neural network optimized by Leverberg-Mar-

quard algorithm is used to identify the arc fault. The results show that identification accuracy of arc fault is more

than

95% .

Key words: DC aviation arc fault; wavelet packet decomposition; fault frequency band; Shannon entropy; BP

neural network



