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Photovoltaic Array Arc Faults Location Method Based on Grid Fingerprint Matching

JIN Hui, GAO Wei, LIN Liangshi, YANG Gengjie
(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract: The problems of strict sampling conditions and low positioning accuracy exist in the traditional photovoltaic
array arc fault location method based on electromagnetic radiation (EMR) signal, accordingly, we propose a new arc fault
location method based on grid fingerprint matching. Firstly, the EMR signal of the arc is acquired with a low sampling
rate, and its root mean square value is extracted as the characteristic index representing the EMR intensity. Then, BP neu-
ral network (BPNN) is adopted to mine the internal relationship among irradiance, signal receiving distance and arc EMR
signal intensity, and a prediction model is established. Subsequently, according to the predicted distance between the du-
al-antenna array output by BPNN and the arc, the area where the arc is located is preliminarily acquired by using the
triangulation method. Finally, the photovoltaic module in the located area is divided into grids to generate grid fingerprint
information, and the center coordinate of the grid that most matches the predicted distance and fingerprint information is
taken as the final predicted coordinate of the arc occurrence position. The experiment results show that the proposed algo-
rithm has good positioning ability and adaptability, and the average absolute error of arc fault location is 0.306 m, which
is superior to the EMR attenuation model positioning method in positioning accuracy and economy.
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Table 1 Parameters of photovoltaic modules

¥ Poop/W  Un/V Iepp/A  UnddV I/A
HefH 270 313 8.63 385 9.09

w2 WRHBH

Table 2 Parameters of inverters
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Fig.2 Arc EMR signal acquisition process
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Fig.16 Location result of arc fault in single-phase inverter
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Table A1 Pseudocode for grid fingerprint matching localization algorithm

ik I % 48 SOL AL 7€ vk
LD TRMBEES div doy AN, REFEFIAAR(,0) (x2,0)
it R TR R AL AR (x, »)
(x=x) +y =d}
1: (0, yo)~— {(x—x2)2+y2:d22 ;
2: If (xo~ »0&R) then
3 find (xo, yo) FTTELLAF
4 LA PR AL IT A A SUE B (i 720)
5: for i from 1 to u do
6: e=abs(r1—d1)+abs(ri—d>)
7: find(emin) o 57 R P4 4% F) H Lo AR HR (v, )
8: output (x, y)
9: else
10: i 21 X s A I A BRAR BUE BU(R1R2)
11: for i from 1 to N do
12: E=abs(R1i—d1)+abs(R2—d>)
13: find(Emin) % B2 2H 1
14: do4, 5. 6. 7. 8
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Fig.B1 Process for locating series arc faults occurred in photovoltaic array
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