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Fig.1 Schematic diagram of self-organizing feature

mapping network model
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Fig.2 Series arc fault detection device
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Table 1 Serial number of series arc fault experiment
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Fig.3 Current of resistive loads under normal and

series arc fault conditions
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Table 2 Results of inaccurate and rejective judgement
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Table 3 Relationship between P,—P, and incorrectly

classified current samples
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Fig.4 Clustering results of P —P, of incorrectly

classified current samples

SEBR A, TR 2 T Y 8 Tl [ 4 LU HE ST R 2%
S R PN TR B DL T, R A e T 6 7 2 & A
FEHN SR A BFIX 8 Pl B 15 Sk S A L 4
P, 5 Py B R CAT S RGBS
TTHIWT

K ZH ZURRAE B X 265 320 A 7 R B FEL B e A
T At R T, 3 AN B 10 B TR ) 4% i A M SR A
FA) e e AL AN = (B Al P (1) (P, (2) (P (3) Al
P(1).P(2).P(3), Stilt)5 B L ZURRE B ST X 45 7
E R BT AC R A N 3 R P DAL B 3% b A 1T A9

FL U B E A B 2 SURAE B G 2% S AR A
P, (1)=-P.(1) IS5 BAE T — kst 7
Wi, #FEELAEES 2B 1A () P 2k 2 R 7 b, )
TREEIANEOBTRING o, Mo, 524 O EHE
PN it 28 31 A ARE R A 4 R HL or s T H I B

FR IR IS R I 100, 2300 5 o0, 0, AHSRE, 22 [] L 451
MR ZARMEZ A A 1,158 P, (2)FP.(2),
% P,(2)-P(2)>0.12, [ P, (1) 5 P, (2) K/ i it
LA (AL T X N2 . P, (2)-P(2)<0.12,
Flr P, (2) P(2) IR AR R IR TR 20
Dy SOl B T Sy A O, WIAESS 345 11 [R] Py
TEEEHT 3> B 1 8] T A 2 ) A A (R 1 oF- 1
{8, PAA B e AT B AE Y, 921 s 5 A8 T 5
BN O, DO SR 2 A4 T B T PN L I S
(ELAR P2 00, L AEAS e AR A 13 AR L Y 28 591)
TEH 800 ZH T4 1 171 2 B 1 R It R AR A Ry I B %
WU Y A A SURRAE ST I 28 AT I 2

T8 I 400 ZH R R 6 2 S B RIAT TG ER I L O
[3/€ 2 o8 I T A LS = o N o I 1 1= U )
FHE WA T 2T BT IRDEST o AOT
S HL YR A A 8 bl FH 2k, AR S 0 A
HLVFFIE BT I 25 BEAT 7325 . FEM R SE I 2K
GEt A3 IR P SRR AG I B DR AN L A AR Bk H I
W G DU o 0 38, AN [] S B2 BT A A T 4 SR 4
J7R o 2R, r, o A 2 GURFAE ISR 00 265 P, S BRE A
DR

F4 FREIGHNBRKEINSERNER
Table 4 Test results of series arc fault detection

under different loads
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Table 5 Test results of arc fault detection device
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Arc fault detection method based on self-organizing feature mapping network
LIN Jingyi"’, WANG Yao'?,LI Kui'?,TIAN Ming"
(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 Hebei Province,

Hebei University of Technology, Tianjin 300130, China)
Abstract: Fault arcs are generally identified by characteristics of the current waveform when arc faults occur.
As the types of loads are increasing,the fault current waveforms are very similar to the current waveforms
of some loads without arc. It is difficult to detect the arc fault by the simple time or frequency domain
characteristics of the current, which affects the accuracy of the arc fault detection. In order to solve this
problem, an arc fault detection method of combining self-organizing feature mapping network with sliding
window method is proposed. Based on the intrinsic characteristics of current data obtained by the self-
organizing feature mapping network, by making use of the correlation and continuity between the adjacent
periodic current samples, the current signal is detected continuously to improve the accuracy of arc fault
detection. The proposed method can effectively detect the arc fault,and the accuracy of arc fault detection
reaches 99 %.
Key words: fault arcs;current waveform;self-organizing feature mapping network;sliding window method; arc

fault detection
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Fig.Al Current of halogen lamp under normal and arc fault conditions
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Fig.A2 Current of vacuum cleaner under normal and arc fault conditions
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Fig.A3 Current of electric drill under normal and arc fault conditions
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Fig.A4 Current of air compressor type capacitor starter motor under normal and arc fault conditions
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Fig.A5 Current of fluorescent lamp under normal and arc fault conditions
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Fig.A6 Current of electronic dimming light under normal and arc fault conditions
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Fig.A7 Current of switching power supply under normal and arc fault conditions
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Fig.A8 Classification results of loads
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