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Abstract:
solved. The commonly used single faulty line detection methods, such as wavelet transform method, the fifth harmonic

The faulty line detection of single-phase-to-earth fault in indirectly grounding power system has not been well

current method and zero sequence current active components method, etc, can only process partial fault information, their
reliability of faulty line detection is not satisfied, so artificial immune algorithm based faulty line detection method for
indirectly grounding power system is proposed. The extracted transient characteristic, fifth harmonic characteristic and active
component characteristic of zero sequence current using wavelet packet transform and fast Fourier transform (FFT) method,
are looked as antigens. After training the immune system using training samples, the memory set is obtained. Based on
affinities between antigens and the memory set, the results of faulty line detection are achieved. Simulation results by ATP
show that the faulty line detection result by the proposed method is more precise and possesses stronger robustness.
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Fig.1 Frame of faulty line detection system
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Tab.1 Original data table

. uUEGE UGB AR b
£y Agi Py Ag,  Ssx10* dg;
1 2182 061 5143 08 1094 053 #
2 5011 001 1122 0.02 92 0.04 =
3 1274 004 2074 003 139 007 %
4 2028 006 5744 0.09 183  0.09 &
2493 171 007 469 02 25 0.11 %
2494 325 012 775 033 34 0.15 ®
2495 489 019 278 012 41 0.19 &
2496 1526 058 378  0.16 95 0.43 7

ik S HEE T : N=30, 0pR=20%; a=1,
rsR=20%, wsR=10%, B KiEMRKE NC=90;
6/~0.005, 0,/~0.05.
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Fig.2 Network structure of clustered data

2.3 HFERS R KW
FIRR VISR EAE SN AR 1 896 AR EAHEEXT A

T ik e BGHAT IR . AL B, EEN
IEFREA 99.1%, FrLAZA T ARk iR EH.
B, Hd, EREVIRIEMA 90° , L7 90%
Ab2eit 5 Q i R B, EHE L M1 L (IEFE
HIE S 3 Fin. & 5% 2B 0 SRRy E 50 F1
R RLERINE 2 Fin. BRWH, L AHkEL
B HABLRER A AEMEL R, RS R M.

i By
© | - 16

0 e |

|

»
»
40

0 GCO02 004 006 008 01 042 014 016 018 02
s

B3 #ESBRMIEEEERNTRER

Fig.3 Zero sequence current of faulty line and sound line
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Tab.2 Fault characteristics and model output of lines
NS HIRIER i HER
éﬁ% €i Ag| Sk Ag3 Py Agz iﬂtﬂ

1 151.758 046 0.0101 046 25.665 0.4 I

2 143527 0.04 00012 0.05 37319 0.06 VII
3 31.5002 0.09 0.0017 0.08 56154 0.09 VII
4 174366 0.05 00023 0.1 74976 0.12 VII
5 570504 0.17 0.0029 0.13 93909 015 VII
6

599149 0.18 0.0038 0.17 12584 02 VI

4 Lit

RS RE/)N oH R H H FR G A R R £
ML BT A CURB R AW AR, R TE
FALRBEHENE BB EHERRE T %, 5
GAETEMYRER, RRTAMTHRAZWE, &
BT SRR RSB R . TRERERWIET
AR, B
SEH
(1] #F, HRS. RESBYESTENTEbE

&KPRU]. FEEHIEER, 2005, 254): 1-6.

DONG Xin-zhou, BI Jian-guang. Analysis on Transient

Traveling Wave and Study on Fault Line Selection for

Distribution lines[J]. Proceedings of the CSEE, 2005,

25(4): 1-6.

[2] ik, AR, M % ETDEEITHES

P PR 2T D). B BB IRE, 2007, 27(4):



iR, % BT AT REEER/N R SIREL

~31-

{3]

[4]

[5]

(6]

[7]

(8]

19-22.

PANG Qing-le, SUN Tong-jing, SUN Bo, et al. Faulty
Line Detection Based on Wavelet Packet Analysis for
Distribution Network[J]. Electric Power Automation
Equipment, 2007, 27(4): 19-22.

TS, AR, MEREFE ETHEHERN/NER

B RE ML) P EBHTESR, 2007, 27(4):

60-64.

PANG Qing-le, SUN Tong-jing, ZHONG Mai-ying, et al.
Fault Line Detection Based on Rough Set Theory in
Indirectly Grounding Power System[J]. Proceedings of
the CSEE, 2007, 27(4): 60-64.

BRE. FFEFEAESET HEMIEL R R
[3]. EMEAR, 1999, 23(9): 60-62.

MU Long-hua. Principle of Selective Grounding Fault
Protection Based on Active Component Direction of Zero
Sequence Current[J]. Power System Technology, 1999,
23(9): 60-62.

FE, AU, PRI ER R ARG
BRG] BAORGEEBML, 2004, 28(14): 1-5.
QI Zheng, YANG Yi-han. Analysis of Technology of
Fault Line Selection for Single Phase to Earth Faults in

Neutral Point Non-effectively Grounded
System[J]. Automation of Electric Power Systems, 2004,
28(14): 1-5.

PSR, IER, BMEE R TWamMgr it as
THINER B R G BRI R 7 1)) R, 2005,
29(24): 78-81.

PANG Qing-le, SUN Tong-jing, MU Jian, et al. Neural
Network Based faulty Line Detection Method for Power
System with Neutral Grounding Via Arc Suppression
Coil[J]. Power System Technology, 2005, 29(24): 78-81.
BHES, HRAR, 2R B THRERRNERRN
HMEERFEEMAD. mBEHEAR, 2007, 3303):
37-41.

PANG Qing-le, SUN Tong-jing, ZHONG Mai-ying.
Research on Fault Line Detection Device for Distribution
Networks Based on the Rough Set Theory[J]. High
Voltage Engineering, 2007, 33(3): 37-41.

B, MRS, PGS BT EEN A RS
Fic FiL P R E £ T V(U] 4k 88, 2007, 35(16):1-6.
PANG Qing-le, SUN Tong-jing, SUN bo, et al. Ant

(9]

[10]

[11]

(12]

[13]

(14]

Colony Algorithm and Neural Network Based Fault Line
Detection Method for Distribution Network[J]. Relay,
2007, 35(16):1-6.

EE, g ALeRRFHRERE (1) &7
3R, 2003, 31 (10): 1540-1547.

JIAO Li-cheng, DU Hai-feng. Development and Project
of the Artificial Immune System([J]. Acta Ectronia Sinica,
2003, 31 (10): 1540-1547.

Cater J H. The Immune System as a Model for Pattern
of the
American Medical Informatics Association, 2000, 7(1):
28-41.

De Castro L N, Von Zuben F J. Learning and

Recognition and Claasification[J]. Journal

Optimization Using the Clonal Selection Principle[J].
IEEE Trans on Evolution Computation, 2002, 6(3):
239-251.

B ET i g RN B RR BRI ED
2k 3%, 2007,35(18): 21-24.

XIAO Li. Based on Improvement Immunity Algorithm
Electrical Power System Optimal Power Flow
Computation[J]. Relay, 2007,35(18): 21-24.

IR, Kk, FAH. F. A TREAERLR
R4 B PR (D). 4ERRE%, 2007, 35(16): 22-26, 43.
HE You-lin, ZHANG Hong-tao, GUO Chuang-xin, et al.
of Antibody Clone Algorithm for
Distribution Network Reconfiguration[J]. Relay, 2007,
35(16): 22-26, 43.

W, A%, BWE, F ETATREMBEREF
] B HLEY B S G BN ). 4k s 2%, 2005, 33(24):
42-44,71.

LU Zhi-gang, ZHOU Ling, YANG Li-jun, et al. Power
Load Forecasting Based on Artificial
Algorithm-weighted-SVM Model[J]. Relay, 2005, 33(24):

42-44,71.

Application

Immune

s EH8: 2008-12-31;

&6 BHA: 2009-04-08

fEEEM:

EFER (1969-), B, Ht, 34, AL FGHHE

MiEdEH AL AR L RMELRAEMT HEA,;
E-mail:stefam@163.com

FRA4R (1972-), B, TARUF, KN EEL HTHT G

BAREE T,



