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Low-voltage AC series arc fault detection method based on voltage characteristic energy

WANG Wei', XU Bingyin', ZOU Guofeng', SUN Zhongyu?, LIANG Dong'
(1. School of Electrical and Electronic Engineering, Shandong University of Technology, Zibo 255049, China;
2. School of Electrical Engineering, Shandong University, Jinan 250100, China)

Abstract: The current waveform of a series arc fault is greatly affected by the types of load, making it difficult to
construct a universal criterion for fault detection using current characteristics. To identify the arc voltage at the fault
point, a series arc fault detection method based on voltage characteristic energy is proposed. First, the selection of
characteristic frequency bands for fault information is demonstrated by analyzing the characteristics of arc voltage at
the fault point and fault voltage at the monitoring point. Then, based on the classification of arc voltage waveform
characteristics under different loads, a fault detection method is proposed based on the whole domain energy amplitude
and sensitive phase domain energy phase information of the voltage characteristic frequency band. Finally, the
construction of a comprehensive fault detection strategy is achieved through the total energy amplitude of the whole
domain and the statistical ratio of phase mapping of the sensitive domain. The experimental results show that the fault
detection accuracy of the method exceeds 98% with different line parameters and test loads, and with no misdetections,
verifying the effectiveness of the method.
This work is supported by the National Natural Science Foundation of China (No. 52077221).
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Fig. 1 Typical waveform of arc voltage
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Fig. 2 Wavelet transform spectrum of arc voltage waveforms

AR AT IR LIRS SRR R A 5 0 2 ORI T
IR s HE 2 I A AR SR SICA B R e e s 22
e, SRR IR Bk Ui, B H B P K T4
A7 BELTC, DRI R A2 B BOH s B 32 R R 9B,
RIS, IR R )
DY N EINE T & T I S R S 7 e G i ]
S BT BT A e RO U, B LI
HL s R I U 70 o R IR I SR Bt 5
TR AR (— /N T 20 V), IR I L T
TR F RIS, I AT B ) PR H s R
ARt AT S BRI B

2 NSRRI S A

E T Lo 2a S ) i\ R A G e U A
AN IRy, (1) FLABREAE R U] 3 s

I L2 Rj2 Lj2 R lu O L R -

|
|
I
|

C | :
| |
|
I
T

1

(a) P IR PR I P 55 20 L

joL, joL/2  joL/2 uy, (1)

'ﬁ@
b
|

S

o |
o IR

1 [ |

— I
T joC, 1joL,

I

I

'

(b) FSTMY Bl B 45 2 pL g

joL, joL /2 joL /2 1)

(c) AT BG4 23 e A2 R

[ 3 sREXFR IR A 5%

Fig. 3 Equivalent circuit of series arc fault
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Fig. 4 Frequency characteristics of fault component

transmission network (Rp =20 Q)
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Table 1 Main parameters of the cable used in the test
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