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Non-invasive arc fault recognition based on current mode decomposition
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Abstract: In recent years. electrical fires occur frequently. Arc fault is a important causes of electrical fires. In this pa-
per, considering the characteristics of the low-voltage customer scenarios, the research of non-invasive arc fault detec-
tion is carried out. First, the aggregated load current waveform data is acquired at the entrance of the customers pow-
er supply. Then, the amplitude and phase information of the fundamental and each harmonic wave of the total current
is obtained by harmonic analysis. Next, the total current and the current characteristic parameter matrix obtained
from training are used together to construct the objective function and form a multi-load current decomposition model.
Finally, the intelligent optimization algorithm is adopted to optimize the solution to obtain the operating state of each
appliance (including the fault states), and identify the arc fault and analyze its causes. In addition, this paper carries
out the simulation experiment of arc fault for common appliances of actual low-voltage users in the laboratory, and
the experimental results show that the proposed non-invasive arc fault recognition method is effective.

Key words:arc fault recognition; non-invasive monitoring; current mode decomposition; harmonic analysis; intelligent

optimization

B Ok 1 22 1) ST L AR E HE AT HOH AR S JERI O R i R e L 2 — . i
e, py AR TR R R B MOk B SR A KK ST £ T S R ) 4 R K

5 H #7 :2021-03-26 ; & [E] H #§ : 2022-00-00
EL£WMA MK ETT B AR R IH (KJ20-1-30)
BEEE EARKA989—) L, Wi+, TR, 5% 5 s B 45 J7 T F 5% s E-mail : 240833045@qq.com



5537 B 6 W

PR, A5 R T o A O A A AR A SRR R SR 207

ALY I, R F, SRR T B8 A= T H P AT A H
LHFZM WA R AETER L S H), MR8
IR AR A B 5 % 4 T AL BT Y O I B KOG
F o AR R R SIR 3 S O 06 ER IRl B A UK 2 2K
2 0 A I I I v SR 2k (8 DR H I ik K DR I
(ot L DR R R 5 AR B R A R B R IR, A
2T H i v e B R SR BEL T £ B R U T RE X L fi
3 AR P IR RS RS A A L SR T
TSI IR AR e R L OICIR B RIS 5500
C e o A UK S T Y HORL - 28 ) [a) R AR 5 51 A
BRI s R AR, RIE R R is TR E
A% FREEAFAE 0 LI Y KT SR i AR L
2, PR AR il s b, IR W0 55 3 F 5 %o B 9 FL
KRA A ERE L,

BEA H SO 0 A 5 3 S 5L T H 5 A 40 B 1 A
A AT A, T 3 2ok e 00 A0 43 A H s R R O R
A IR L OISR (5 10 FH /0N i 742 46 X HL i AR
PEAT 3 it FEAL SR FH A AL 0% 530 0 A 0 figk T Fg 45 0B
T B A VPG HOAS IR B T A B R AR
(R ] £ 5 SCHRL 6 JaE AT 102 /0N bl 72 4 0 i o =
i Daubechies /]N I R i 52 BCHS A R 38 45 001 BB 4
T S B R ABLAE Ay i A 0] 4 o 1 A RRAE 25 )L JF
A 28 I 2% 335 A7 v S0 S I R AR SCHRL7 )
FH /N AR X S A= R 3 I AR I I P, SR 1 F
TAG 5 HEAT 43 ik S AR R — Al Ak B, 355 4% i i
P AR 5 A A 2005 5 SR (8 1 FH v 9 1 B AL R 7 AOE
TE 2k % F, I RE 408 JE] ST AE D801 Bl b AT /N D A
W RS — Ak, 1) ] 22 i 3 ) S0 (AR A R DI Y
I 5 SCHRLO T UL HE AR <08 J&] 99 i s 65 D0 (6L Ak 2% L % 22
(BLE AT /N 26 W8 A B ) T v e 08 22 49 1
E Ay v oICAG: I A5 A o R AT e A, S A A [] 2
2% I HRL A T 8 D0 22 S A R I T RE gl e Fl I 1
AR AIE A ABL S 32 00 52 R TTRE H B 15 A L H H R Y
F AT SR A 30 2 A 00 5 b I e T A 4R A

4 A = g 97 far U (non-invasive load mo-
nitoring, NILM) J&f1 MIT A9 Hart 7£ 1980 4E {12
e AT AR P B — AR R A
Tt SR AR AN A3 A FH P A P R R i E s A P31 A g
FUA RS ECRE S H 2 Y T H D SRR AR A AT
I S 1R b A BT 28 FL A Y A IR SR F
. FEBEE R R L Y R L R AR H AR 3 K

AR T NILM HOR AR AT 170k, = A b FE
FF T AR 3T A R S Sk A7 T R s s 1
B ALY S R R SCRR 18 4R T A
FAEA P 20 g7 W I Y R 9 AR = D I T kL R R
2 HLUAL )98 D AR A AT F RS S DR TR, S R AR A 0
fiff o I L IR Y0 T Ak 8 A A X ) ) L S R
FHC s F SICERCHE 58 U1 25 TR0 5 88 5 TR 00 [R] fEL
FEATR] TAERZS S H i 09 B 2R AE 177 F 25 & AR
s B F I A P AR X R B — R L RS R
A, WL, ol % NILM 59 S8 8% I 45 2% > 43 i 45
TR ST R R R S A 55 R

ARSCH R NILM H AR, # #E H 28 8RR A 43
fiff L AL ASE R L SR I 1R T i T AT R A 0 A D 1
P 2 e SRR 31 R S BT R 2 35 A AR
M 2 B T By kR R IR, AE DL SRR L 25 S8
587 Az 1) B8 52 FL R AN TR 20T TE H R A AR LA
Ko 5 ER I IR R AT BOE EEAY  OF AT O W] R B
2 A D7 20 B 43 B I 5 SR R T, BT 42
05 ¥ A ORI H R BB O AR e 4 AT T E
A LT

1 ARk

TR R MM 2 R KBRS
KA ER IR 1 E I I R S ) AR DL R
AR A B 2 S ARRRAES . B, 1 SR A AT I
AT R F AR I R IR R G Y I R T
HL UL 53 figp A5 R, SR J Al R T I A 0 A )l B
HL ST 0
1.1 FEEEHFEREITERENX

1) HEL 5 0 s SR O R

Sk 56 I & B R SIK R U B AT AR L T S
AN TR) FL 5 R ™ A 1 R IR 3 R AT AR AR S 50 L IRl
ST AH IV 1 BRI T B AN B 1 R L FE ] — SE
T AR B B AT SR 5, 0 ok =S A L HL AOK A GE R i
(TR il S G o NN P o T R = 2 )
25 000 Hz; AN [F) B #5 3% & 15 & TAE B Y 3 B 45
ANAHTRD X6 ] — B A 1 AN AR S #3847 A
W 25 5 PRI AR A AN RS AR A T I L I D
TEAR 8., 57 MR 3 £ 0 R AE T 5 AT S5 B P I e
PR 50, TR E SR e ) ke YR 2 A



208 W M %

i VN 2 Eite 2022 4 11 A

8%%E#@ﬁx . 30§mﬁ%mzﬁﬂ
A :

A /\ /ﬂ\ /\ “’/\ N \ /

’ \/ \/ \/ \ -10 \ // L\/T \\/\Tr
-4 \\J \/ \/ \\/ \\ J/ \ v

-8 . . ‘ -30 ‘ ‘ .

/A

>

U1

2 gl mAVKEFERIE

: : -3 , , ,
0.04 0.06 0.08 0.00 0.02 0.04 0.06 0.08
s 1] /s s 1] /s

SA B EF BLIRKRE T RRAH

Figure 1 Current waveform diagrams of normal and
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Figure 2 Non-invasive arc fault recognition method based

on current mode decomposition
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Figure 3 Fault arc generator
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Figure 4 Schematic diagram of the fault

experiment scenario
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Table 1

Experimental results of fault arc

decomposition detection
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