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Research on improving algorithm of the fault line selection device based on the rough set theory

ZHANG Kai, YUAN Zhao-qiang, FAN Li-ping
(College of Electrical Engineering & Information Technology, Three Gorges University, Yichang 443002, China)

Abstract: Aiming at the error selection issue of multi-band wavelet packet algorithm, which appears in view of the KA series of
intelligent fuzzy line selection device, this paper puts forward a wavelet packet fault line selection algorithm based on the rough set
theory, which uses rough set theory to conduct the data mining and knowledge discovery of fault sample set to determine the
enhanced ratio of low-frequency attenuation signal. On the basis of that, it furtherly introduces the information fusion function of
rough set theory to make full use of all the steady-state and transient-state information of single-phase-to-earth fault current. Dynamic
simulation shows that the intelligent line selection algorithm based on the rough set theory, are not only more effective to solve the
issue of the wavelet packet algorithm, but also much better than fuzzy theory in precision, anti-interference ability, and stable and
reliable operation.
This work is supported by National Natural Science Foundation of Hubei Province(No. 2006ABA202).
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Fig.1 The electrical principle of the KA-2000 device for the

single-phase-fault line detection
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Fig.2 The figure of simulation structure for dynamic test
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Fig.3 Flowchart of line selection
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Fig.4 The L1 and L5 signal waveform before and after

low-frequency enhancement

EEXTEE H S0 0T DA A3 B 26 % 1 B2k 1% 5
T AR ERAICRAT 1 22 F s KA (0.097 7,
0.0692, 0.0689, 0.1621, 0.2379) I (0.0957,
0.066 9, 0.066 6, 0.1564, 0.3063), 4>t HIZk
1 B S 1 EURFERVIRATCR RS 5 e R AEL)
FERREE A 2.0%, 3.3%, 3.3%, 3.5%, 29%, 3
B G, JEARHE N (10D TSR A 3 0
aby > M, ab —>M,, WHIZH 1 B 5 1F



s, A

BT U YR TR R A A I 1 2 2 B E 5 -19-

AR LS 5 5 SR 0 Lh o) R e 1, 1,
1, 1, 4, SRJGHRAELSI RS M, FIHAK (5 4
SR 2 22 i R AIUCRAE A 5 O s Ak 3, B S AR
/N AL 22 AT R DG A3 BT RS 5 S (PRI 5 1 3 26
%1 2L 5 MZRG AR EUT 553 51 24 (0.090 2,
0.006 2, 0.0060, 0.0156, —0.1742). HMHKXZRH
FRAURTAN, 5510 iR 2R A, B 4 i x)
IVZEEE 1 BIL i 5 MR LRGSR AT o R PR A
WMITE o

3.2 ETHMERRHNESEBNESHESHE

I IE

DL n 2 RO FEL R R 1), 45 HE LR 1%
PR B EUE R 52

(D) JEME d FoRF P HmH AR EE S E, /M
PN L TP H AR IRAE T B K AE Ly 5%
R B AT R B 4 e e I P L IR S AR 1)
HIECAETE I A s 1 278 0~40%, 2 oK 40%~80%,
3 RN KT 80%.

(2) J&TE e FJEYE g 0BRSS 5 TR )
PR PSR, BN 5 150 5 i 4F
S LR B I I KB B o €, AR 2R B )7 LR T
YR B o3 P B O AR 15,y IR ER I %P ALV
WA 1, WIELEIE R A 1 30K 0~5%, 2 FRoR
5%~10%, 3 KR KT 10%. B R GIhE
i, RS T LA DD v R s KA P
B8 T i Jc Y h A O, i EAE Y Wy 1
LR 0~10%, 2 7 10%~20%, 3 K KT 20%.

(3) JBME £ R /N LR i B h A G
WLk R j KR Doy m ik A
B2 (D~ LAY FEI AR A b e 1 RoR—-1/n~
12n,2 F7:-0.5~~1/n,3 Fx-1~-0.5,4 L£IR 1/2n~
2/n, 5FR2n~1, AL n{HIS.

@) B N RoREBERE, EWEXN 0,
P BRE T Y. 1

WIEPIASCN A AR AR 0.2 s JaibEidt
ANEES, ISR RIE R L L, iR
LRIFTEIY 0.0 s, Z5HITIE N 0.216 67 s, Hethibif
RAEAE 0.016 67 s V%, WK S Jish i ek
BEF IR B RPEE .

NS G WA A 2 b B R R A o i R
¥ RIS o Jm e d 5 S BRI A o =R Tk
e FIh BN UL UG & E g, i
SRS i 4 5 A B AT B AR B, ik
YRR AATAT, 1FREL PSRN = (1D
Fios, PRFRIEAR SIS 3o Wb 1B 2 R G010 I

R :
ds Vi35V iy JsV eghs v ey js v egjy v

vdye gy Vv dyeshy v ey js v 32305 v

(1)
f382hs v dye,hy v dyeshy — N,
TEAE/A
02 T T T T
- omwwmwfvxﬂJwﬁﬁux
-0.2 | | 1 1
0 500 1000 1500 2000 250
0‘2 T T T T
I RV AYAVAVAVAVAVAVAN
0.2 1 1 1 L
0 500 1000 1500 2000 2500
0.2 T T T T
- OﬁmMKfU\AJ\A/VN/x
-02 1 1 1 I
0 500 1000 1500 2000 2500
05 T T T
<
= 0 —WWJ\/\/\/\/\/\/\/\/X
—0.5 1 L 1 1
0 500 1000 1500 2000 2500
0.5 ‘ : : :
I AV AVaVAVVAVAV.VaVs
= 0
-0.5 I I I I
0 500 1000 1500 2000 2500

Rt 2 e L IAE e T

5 IR E ks IR KA

Fig.5 Waveforms of steady zero-sequence fault currents
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