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Simulation analysis and diagnosis method of series fault arc in
mine power supply system
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Abstract ; Because of bad contact or mechanical damage ,the coal power supply system might produce series arc fault.
Series arc fault is one of the causes of electrical fire in coal mines. There may be inflammable and explosive materials
such as gas and coal dust in the underground. It is not suitable to carry out series arc fault experiment,and thus a lot
of fault diagnosis samples cannot be obtained , which brings difficulties for arc fault diagnosis. In order to study the typ-
ical characteristics and diagnostic methods of series fault arcs in mine power supply system,a series arc fault simula-

tion model based on the Mayr-Schwarz arc mathematical model was established for mine power supply system and the
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performance of this simulation model was evaluated in this paper. Then it simulated and analyzed the electrical faults
such as series arc fault,over voltage,single phase ground,two phase ground short circuit, two phase short circuit, three
phase short circuit in the coal mining system, belt conveyor system, pump house drainage system, lighting system of
mine power supply system. Also,the series arc fault characteristic parameter database of mine power supply system was
established by using Zero-crossing point, peak-to-peak value , variance , kurtosis coefficient , margin factor,, harmonic dis-
tortion rate , unilateral power spectrum frequency variance, wavelet packet coefficient energy entropy, wavelet packet
coefficient peak-to-peak value as feature variables. Finally, the paper comprehensively compared the performance of
decision tree, K-nearest neighbor and Bagged trees multi-classification pattern recognition method in fault arc diagno-
sis, phase selection and anti-load current fluctuation disturbance , anti-background noise disturbance ,and proposed se-
ries arc fault diagnosis method for K nearest neighbor mine power supply system. The results show that the established
series arc fault simulation model can be used to simulate and analyze the series arc fault of mine power supply system
and the database established in this paper can reflect the typical characteristics of series arc fault in mine power supply

system. It also showed that K-nearest series arc fault diagnosis method can be used for the series arc fault diagnosis

and phase selection of mine power supply system.

Key words : mine power supply system ;series arc fault;simulation model ; K near neighbors ;fault diagnosis

FRIRT B B N 5 5 R i L 2, R 7
AR BIR K G| KA KR FETHZ —,
W ISE L H R G0 T RBAAAE FOIT A S5 50 5 S
JB X LT e R I AR i s e IR 3 S, Sy HR I AR
Bt FEL B A R I 43 AT B S 12 W TR S ok T IR
PRI, N7 0 L P 2R 56 3 I AR i B v B ) LA
R TE Rt I S A H 2R 0 AR AR s e I 1 0 By
BT FAE AT B i W TAE A R X,

] PR 2 2 ok B SRS A 7 i) BT i T i 22 A
7% . PASUMPON'>' | HOSSEINI1 "' %5 F| F§ MATLAB
B X I AT 05 B4 A, AL 4E Mayr, Cassie,
Schwarz, KAMA #8Y  SCilR[2-3 TR 2500015 &
IR 2 BB R 5 ar 22 52 596 % K A 1) LR i 9IRS
RS HUE, SHOR B ERA FruE ], L1 A5 #
SET R E ) = 4 G AR B0 7 2% (MHD) 5 B
RSP HT T AP 2 R) P i s e SR B A A g
Tl SRS 7 Mayr B3 BRI BERE | 20 #7
TR A B B i i BEL G SR L A S ST T
FR R TR o L IS A TR 0 2 R B i £k
#J Schavemaker #7033 17 475 45 H A% HLSICHE 38 2L A
A S50 %) P IR AR DX 1 4 O 0 it {1, B3
FH ARS8 3 e o FEL SR LB

SCHR[2-6 ] 25 G HUIOBC L B BE i i RS AR
Fbh X R R GE T AT A L I B A AR
15 LA M IR) RBLER 11 T AR S 0 UL, (I IRk R 4
LIRS BREE A MRS A AT 3t v R e L B
RN T R S0 BT 4 1 1 072 A 0 o i i H 9
BUAAGR () SR — 2 R, L, SCik [ 2-6 ]
() R AN BB T4 105 LA BT 0 1 v 3R 455 A I AR

¢RI

SCHR (7 ] 38 sk 4 B 498 52 ] £ 28 P 9, 3 sy A
Gyt B IR AR S AR [RIRRAE , D R I HR g AR
148 8 6 ~ 12 kHz H51E oL Ui I (A R ik, XS s v,
SRHEATRIN , SCHER [ 8 ] % il s R GE v AR = AT h
HEZE AT /NI AL A3 AT T R 5 R A B e L O, AR S
>R FH S BT ARG 12 T W DI AR 2R 496 A A4 1 il s v T2
IRA A I FIR Y, SCHRT 9 | LA TR R 3 ) A 22 F- 1
RE R ARGt A Sl AR IE S 4, 45 5 e I BE B M
DU FRIVRSE S R KL U) Xk gy 75 | e i L S ) 4 P P 0 4 f
PABECE AT TG, SCER[ 10 >R S 845Xt Tl
RGeS AR 5 A T I A R A | DURRAIE A 4
R PR O SRR AR A 35 P SRR | SR R s AR SRR A s
(1) SCRE ) S WS WS R S T TR F A2 8
SCHR[ 11 ] 43 B 1 e 430 e e P, G HR U A5 5 1 YR Tk o
£, I LG AR OCER 4E RO Rk i, SR ] S ) i
PLSEEL TR R 2 B, SCER[ 12 ] B3R T 2 29
P, IR R (R 7 SR S R 5 3 e e L TS T o7 FH % g
HL DO PR R i R, R R T R SR AR P STCIC % o7 7 2
ERREL AL E B r Kk S, SCER[7 -
1270 R Tk AR A5k i 2R B8 1 £ 16K Y i
IRHEAT TRHE 3B MRz, i R 48 5 HA
U BEHL RGEHL L L S A B A R ] AN [
B T R F SR R S HOR IR AN R A, BRI SC
HRL7—12 ] H3 IR 5 vl SIS A9 ISR AS BB L4 1
T I HE AL ZR G0 b A R R 2 B B a2 W T
e,

EEGEHT M RG Ry iR R o
JR ARSI BRI, LA Mayr—Schwarz FE SRS 27 A 7R Oy i



54 4]

XUHE A5 < Bt e 2R 5 R IR B S e 9y LA S A2 BT 12

www.chinacaj.net

1267

iy, A It R R G e I TR o e I R Y
X i L I H At v =l B A 5 77 L3 BT R AR 23
M, e A7 FA R AH D BE B9 8T 43 L 2R 4 3 1K
B L A2 Hsﬁ*;'é’*”o BIF 5 R 3T 4 J AIF A B T
B L S BBT v (A F AR e 1 T FE A R A B
MRS

1 FHEBERGREESERINEERR
#ar
R BXBY i P FR S A B A 4 B

W25t o 2R G R B D A e R TR e R IR
A O AL B Sk a0 4 S T O B A Sk A
AU L, R 2 U R T
5 P I v e IR e v SIHBCRR O oK E BAR S A
FRGT, BT LAVS SORE DL Mayr H 9IECS B Sy BE A,
SEIE TR H 2R G AR I R f SRR 1
AR Mayr AL SRS B R LU IR 5 g 9
TR N

1.1

dg _1(P_ )
gdt 7\ P )
Aorf, ¢ HHITBRBERT (] 5 P, S HLIRTR
fir 22 KAMA 3256 % Schwarz 25 75 K& SC G 56 IF
A B % B PRl 00 B SRAE HCED % P AT HL 5K
BF )8 T AN H B R PR T 1RCh g B RR
B, ZWT Schwarz A2, Bl

(1)

(2)
s P, AR R

T _Tﬂlg
P=Pg’
Hrp, 7, ARTHIEBAREG o AH R

WEEREG B oNE =, Bl (2) 1R A Mayr B OTNE
FERIF (1) , 15 5] Mayr—Schwarz H AR A1 S0 R
1 d 1( P, )
PRV &

1.2 HRBREEERINEEE

EHVI(3) A, EE 0 I R G
L R I ORI R I TR e I S A LA
HIUNE 1 fizs, Hodo Series arc faults model Ay 3F2E ()
R IR AR i i H, BN AY | To Workspacel X I A9 out_u
SRR B L IR S w,, . JRERBEST R, L 43501 2k
BB S B BH BT L

Scopel
powergui Scope2
Ly Voltage Measurement
L
T
v o v 0 To
R Current -
+ Series arc Workspacel
AC measurement g, 145 model
, L
!

1 ST e o T A (7 LA T

Fig. 1  Overall simulation model for series arc fault
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24 C 1452 439.173 19541.888 1.533 3.843 10. 060 26,784 9.169 509,969 499. 601
25 = A 1280 290,880 10576.958 1.500  3.438 0. 000 26, 643 9.160 195,665 53. 239
26 B 1280  250.880 10576.958 1.500  3.438 0. 000 26,210 9. 058 1.619 0. 000
27 C 1260  290.880 10376.959 1.500  3.438 0. 000 26, 661 9.172 228, 666 334. 597
28 Hps A 1320 286.104 10197.621 1.505  3.453 1.300 26,629 9.157  175.924 51.339
29 E 1260 305,034 11750.107 1.404  3.417 0. 548 26, 231 9. 068 2. 350 1.121
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Fig. 10  Characteristic parameter database of series fault arc in coal mine power supply system
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Table 5 Fault diagnosis effect analysis of three kinds of

diagnosis models on samples

N7 SRR KNN BaggedTrees
VIR % 99.5 99. 8 99.9
T HEH 2/ % 94 95 94

I 1]/ 0. 040 0.025 0.028
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Fig. 11 Current signal of arc fault when load current fluctuates
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Fig. 12 Fault diagnosis accuracy analysis after load current

fluctuation disturbance
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