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Fig.1 Schematic diagram of fault arc generated by cutting cable
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Fig.2 Circuit diagram of arc fault simulation test system
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Fig.3 Comparison of statistics of dimming lamp waveforms
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Table 1 Predicting results of different load samples
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Fig.4 Forms of fault arc generated by cutting cable
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Fig.6 Intensity of burning arc in different cutting speeds
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Fig.7 Forms of point contact arc fault



£ 18

& N, EE R A BRI AR g S A R R AT og

U AR E e, OB S d B 7 (b) il JERI 7
(c) RGBT B o A (14 15 R AR SIUE
A 7 (d) R EE RS HR I A B £ 88
PRI B , SEPR B AR A T BED IS 1 K K

R T ] e k1 R 5 o SI E 5 2 oA AR
NAESVEFE AT IR, 7E L — U A& 1F T
WAL IR AL I )5 5 A HESICRT Pl I - R T ]
2e 5 SRR R O 8 Bras . I 8(a) il
IR 500 ms Y HLIRDIE  THEAFE] 10 -2F
P i BRI R EIE R 0.726 ms; & 8 (b) Ry HLINSE 4>
FEICHT B4 L W B, S5 B S PR (] 2 (8 A
1.940 ms, I FITHEESE R m] UL, A [RHHR IR 301 )
TR RAFAE B2 5

8
OV\/\_\
-8 .

100 200 300 400 500 600 700 800
FAEREL
(a) BT R

8
OM
_g L

200 300 400 500 600 700 800 900
(b) FEIEIRETH B FEIE
8 AN[E) A SINET HA B ds B RS iR TS
Fig.8 Fault current waveform in different arcing periods
£ 220 V/50 Hz 6 A HLi 20 BH A4 H i R A [ 43
fil T FR 55 o oI B, AH R PR B ] AR 4 3% 3
FR

B /A

PR /A

3 AEMEINAMAEREE
Table 3 Arc interval of point contact in initial acing period

FAKIA]/ms

ED 8y 394 SR PR ()4 i P ARG (Bl P A 42 f
(mm-s™") s [l Aw] HRN T
12.56 mm? 78.50 mm> 200.96 mm?
R EE| 0.885 0.726 0.663
0.050
ST 1.854 1.940 3.355
F IR 1.144 1.213 1.168
0.125 ol
SRS 2.694 2.980 1.897
AR ] 0.886 0.907 1.085
0.250 o
SRR 3.164 3.031 3.326

A3 AT H B AT LIS BN R 4518

a. TEAFRSLIAM T, 58 2 MR 0RRT AR ] 2
{78 K TR A 30 8 ZE AR st [l 44, 2 (AR KT
1 ms DA b e KATIRE] 2.7 ms 22475

b. ZEALHRAI Y], [a]— P A [ 48 i AT A
FERIH I8 22 5 A K, {1 (] — 48 1T FROAS [R] o7 9
FE R A BRI KA EAE 0.05 ~0.25 mm /s PR JE

DX B S K5 I/ g e 3

c. TESEAEINETY, 12.56 mm® F1 78.50 mm’® 2
o b R ) 42 ik T RS S DA ] i v TG B 1 185
AR K, {HAE 200.96 mm® FE A 8] 42 fih 1 AL R, &K
sy Tea] R I B 9 A B Sl A DG, LA — 2 1 Bl AL
P S50, oS il s 2SS v LAAS 21 BROTE I
i o I 14 38 i ek 22>, 0.05 mm /s F9IGEE
TR AT LU SETE 1.5 s 2647, T 0.25 mm /s i
I B RS g k) 0.5 s, PRI P i i 9k
RN BE AR 2 0% AR IR K N7 K 7 I T 47 7l
1E0.25 mm/s LA,

k= O NGl E g N LS R A v
8T, B 9 (a) (b)) 43 A BEIIRT 5 AR ST A L 5K
JEAS, W LA 21040 35 F IR R B R IR e Bt 5y
JEZN, ER] G E Aok 2 i A i e A 0 By L I
TR, BRI R]

YT PRI 6T s A il & A T 2
FEL AR 10 42 e 1 R T BRI R A9 52 i A /0 | LR
U500 B i S VG SO )AL TR 5y N2 =R A S W ]
A1, PrE EAE 0.05 mm/s 5 0.25 mm /s Z[A]fENE
He RACBRINES K 5 BR IR M, B or oIk B2 £ 7
0.05~0.25 mm /s, %I FR A SZ M L 25 MR D

(a) MRINEE 1

(b) #RINEE 2
B9 A [E R ARSI E 2432
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Research on fault arc simulation test system and its uncertain factors
JIN Shan, XU Zhihong
(College of Electrical Engineering and Automation , Fuzhou University , Fuzhou 350108 , China)

Abstract ; Aiming at the problem of fault arc in low voltage system,a fault arc simulation test system is designed. The
designed system consists of host computer module, slave computer control module and so on. Three kinds of fault
arc,i.e. cable cutting arc,carbide path arc and point contact arc can be output by the system. Meanwhile, Logistic
recognition algorithm is adopted as the auxiliary criterion for the detection of fault arc protection device. Through the
analysis of uncertain factors existing in the system, cutting speed , cable diameter and current amplitude in cable cut-
ting module are selected as the main influence factors to be studied as well as arcing speed and contact area in point
contact module. The study shows that under certain conditions the zero current time presents a trend change ,and the
change of one single condition will make it vary about 1 ms. According to the study results,the most suitable arcing
conditions can be selected to improve the accuracy of detection result of arc fault protection devices.

Key words :fault arc ;simulation test system ; Logistic recognition algorithm ;zero current time
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TableB1 Number of training samples and classification labels

fit Sk )
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ety IMF; IMF, IMF3 IMF, IMFs IMFs IMF; IMFg
TR

b‘>
b

=y
o

0.134 0.079 0.041 0.044 0.126 0.020 0.006 0.002

iy

X 1—10 0.135 0.084 0.043 0.028 0.083 0.020 0.004 0.008

0.245 0.164 0.072 0.057 0.157 0.042 0.009 0.014

1E% 11—20 0.239 0.126 0.081 0.060 0.195 0.051 0.006 0.013 2

0.280 0.122 0.087 0.092 0.439 0.041 0.017 0.017

fii/)» 21—30 0.264 0.131 0.091 0.091 0.232 0.034 0.008 0.0 3
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TableB2 Number of test samples and classification labels

fnsktre 7
T RE A 5 IMF1 IMF, IMF3 IMF, IMFs IMFg IMF7 IMFg

R */]‘
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s

0.1280.0730.0430.0370.0890.0310.0050.007
(IPN 1—5 1

0.2240.1450.0700.0450.2090.0420.0100.011
1EH 6—10 . 2

0.2930.1240.1090.1200.2380.0910.0120.030
/N 11—15 3
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