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Study on detection method of weak series DC fault arc
in PV power generation systems

Tang Shengxue "*, Diao Xudong"?, Chen Li"*, Zhang Jixin'*, Yao Fang'”

(1. State Key Laboratory of Reliability and Intelligence of Electrical Equipment, Hebei University of Technology,
Tianjin 300130, China; 2. Key Laboratory of Electromagnetic Field and Electrical Apparatus Reliability of
Hebet Province, Hebei University of Technology, Tianjin 300130, China)

Abstract : Fault arc in photovoltaic power generation system is difficult to accurately detect due to strong randomness, weak signal, and
easy to be affected by load sudden change. According to the U-I output characteristics of photovoltaic cells, this paper analyzes the
generation mechanism of DC series weak fault arc in photovoltaic power generation system, and analyzes the characteristics of weak DC
series fault arc signal by building a photovoltaic power generation system fault arc simulation experimental platform, and then a method to
detect weak DC series fault arc based on the wavelet energy entropy features of current signal is proposed. The proposed method firstly
calculates the current pulse factor, which are used to detect the fault arc with threshold comparison method. On this basis, the current
wavelet energy entropy features are calculated to identify weak fault arc based on extreme learning machine (ELM). The experimental
results show that the proposed method can not only detect strong DC fault arc, but also detect weak DC fault arc with high average
identification rate 98% .

Keywords : PV power generation system; DC arc; fault arc; wavelet energy entropy features
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Fig. 1 DC fault arc circuit
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Fig. 2 Working point diagram of photovoltaic power supply
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Fig.3 Photovoltaic power generation system diagram
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Table 1 Parameters of photovoltaic power supply
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I — 30 240
Vo’V 21.82 174. 56
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Fig.4 Arc generator
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Fig.5 Photovoltaic cell test curve
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Table 2 Dynamic resistance test value of photovoltaic cell

usv AU/N I/A Al/A Ar/kQ)
6.78 1.473
I 70. 02 0. 006 11. 67
76.8 1. 467
117.6 0. 288
I 0.40 0.029 0.014
118 0.259
2.85 0. 627
I 32.45 0. 006 5.4
35.3 0. 621
110. 1 0.275
v 4.4 0.025 0.176
114.5 0. 250
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Fig. 6 Typical arc current waveform in constant current region
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Fig. 8 Current and current variance curve
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Fig. 10  Current and current pulse factor curve
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Fig. 16  Comparison of fault arc identification results of test set
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