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Abstract

Considering the transmission line with multi-branch, a dynamic fault location algorithm based on
intelligent algorithm is presented in this paper. Based on the measured voltage and current at two
terminals, a discrimination index is proposed by which the faulted section can be located first. Af-
ter that the equivalent voltage and current at the branch node is obtained by the equivalent calcu-
lation of the healthy branches. It corrects the results of fault location method based on genetic al-
gorithm by the way of neural network algorithm, with the ranging accuracy improved when there
are faults at two terminals of transmission line. The proposed algorithm only demands the meas-
ured voltage and current on the two terminals, and inherits the advantages of fault location me-
thod based on genetic algorithm, which is independent of fault type, fault resistance at fault point,
etc., the influence on ranging accuracy by line parameters deviation is greatly reduced. The pro-
posed method is simulated by PSCAD, and the results verified the correctness and high precision
of the algorithm.
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Figure 1. Transmission line without branch
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Figure 3. Positive sequence network after fault
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Figure 4. Lumped parameter model of positive sequence network after fault
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Figure 5. Transmission lines after merger

El 5. A EatemLket

VS" ,supls,,

D

1tap

>

V
[
|
|
[
|
[

Zo | —
S'1 IS",sup

—

Figure 6. Fault location for two-terminal Transmission lines
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Figure 8. Transmission tapped with multi-legs
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9. BEBIENEMLEE

Table 1. Results of faulted section discrimination
i< 1. HPEXIEFIEER

P iiba
HISE XK
S A E /km
2-4 210 3-6
4-5 220 3-6
2-4 105 3-6
2-4 195 2-6
4-6 205 2-6
4-6 295 4-8
6-8 305 4-8
6-8 395 4-8

Table 2. Simulation result compare under errors of the length of lines

7 2. HBEKERE THHARESRIL

R TERLIRZE (%)
2IE 10km  70km  120km  160km  210km 260 km
5 2.90 1.02 1.44 137 2.46 3.12
2 0.12 0.25 0.33 0.43 051 0.23

6. B&

AR T e O T AR R SRR R R BE 7 2%, 2 SR G e 0 e A N P R L R A
P BUAR N S A AR, AT AT TS TR 3 st B X3 SR i ARt ey SCEAT 8 20, R BB )RR
AR SRR s T AR b 1) 2 S P 2 T 308 A% B0 P 0 0 B VR R AT 400 RO B, M) P e £ ) 24 B0 0
A3 B0 I BR 25 SR AT BE— 2D RO, PR T R R A B E

MR ERW], PR TR I PR SR 2 b A B S R R B S, OF ELAE R AR
LR R IR, B —E M SE N E .

Lk (References)
[1] WS, IR, AR52 TA MORI52 0 A i I v 2 B el B VA D], B R 80 Bk, 2008, 32(2): 67-71.
[2]1 Z=9m, TSR, R R MM BE VR[], B RS R 51, 2009(23): 192-197.

O,



OE

(3]
(4]
(5]

(6]

(7]
(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]
[16]
[17]

Pereira, C.E.M. and Zanetta, L.C. (2004) Fault Location in Transmission Lines Using One-Terminal Postfault VVoltage
Data. IEEE Transactions on Power Delivery, 19, 570-575. http://dx.doi.org/10.1109/TPWRD.2004.824391

B, WYEE, OSANE, S b 2R 0w AT I I EE AN 00 AT B T BEVE X B[] W1 RS E Bk, 20086,
30(6): 92-95.

Tabatabaei, A., Mosavi, M.R. and Farajiparvar, P. (2013) A Traveling-Wave Fault Location Technique for Three-
Terminal Lines Based on Wavelet Analysis and Recurrent Neural Network Using GPS Timing. IEEE of Smart Grid
Conference (SGC), 268-272.

Suonan, J,, Gao, S., Song, G., et al. (2010) A Novel Fault-Location Method for HYDC Transmission Lines. IEEE Trans-
actions on Power Delivery, 25, 1203-1209. http://dx.doi.org/10.1109/TPWRD.2009.2033078

BKE, 2K, Bia%, & SRR AR 1 X0 H B SR G IR T VE]. 4k L 4R, 2004, 32(15): 29-33.

Aslan, Y. (2012) An Alternative Approach to Fault Location on Power Distribution Feeders with Embedded Remote-
End Power Generation Using Artificial Neural Networks. Electrical Engineering, 94, 125-134.
http://dx.doi.org/10.1007/s00202-011-0218-2

Izykowski, J., Rosolowski, E., Balcerek, P., et al. (2010) Accurate Noniterative Fault Location Algorithm Utilizing
Two-End Unsynchronized Measurements. IEEE Transactions on Power Delivery, 26, 72-80.
http://dx.doi.org/10.1109/TPWRD.2009.2035222

song, G., Chu, X., Cai, X, et al. (2014) A Fault-Location Method for VSC-HVDC Transmission Lines Based on Nat-
ural Frequency of Current. International Journal of Electrical Power & Energy Systems, 63, 347-352.
http://dx.doi.org/10.1016/j.ijepes.2014.05.069

Dine, M., Sayah, H. and Bouthiba, T. (2012) Accurate Fault Location Algorithm on Power Transmission Lines with
Use of Two-End Unsynchronized Measurements. Serbian Journal of Electrical Engineering, 9, 189-200.
http://dx.doi.org/10.2298/SJEE1202189M

Farshad, M. and Sadeh, J. (2013) A Novel Fault-Location Method for HVDC Transmission Lines Based on Similarity
Measure of VVoltage Signals. IEEE Transactions on Power Delivery, 28, 2483-2490.
http://dx.doi.org/10.1109/TPWRD.2013.2272436

Izykowski, J., Molag, R., Rosolowski, E., et al. (2006) Accurate Location of Faults on Power Transmission Lines with
Use of Two-End Unsynchronized Measurements. IEEE Transactions on Power Delivery, 21, 627-633.
http://dx.doi.org/10.1109/TPWRD.2005.858778

Izykowski, J., Rosolowski, E., Balcerek, P., et al. (2010) Accurate Noniterative Fault Location Algorithm Utilizing

Two-End Unsynchronized Measurements. IEEE Transactions on Power Delivery, 26, 72-80.
http://dx.doi.org/10.1109/TPWRD.2009.2035222

Jits, k. T2 SO S B RSB FIN R[], B R G S A sk, 2012, 24(3): 127-133.
R4, FOBHR, 2Rk, S BT AR SRR MK 2B U AR I B T[], IR EOR, 2007, 33(3): 21-25.

2R/, ZEOKE, FRER. BETRG R RESA N B 2 R R VAL, ) RS ORY S 1, 2014, 42(10):
108-113.



http://dx.doi.org/10.1109/TPWRD.2004.824391
http://dx.doi.org/10.1109/TPWRD.2009.2033078
http://dx.doi.org/10.1007/s00202-011-0218-2
http://dx.doi.org/10.1109/TPWRD.2009.2035222
http://dx.doi.org/10.1016/j.ijepes.2014.05.069
http://dx.doi.org/10.2298/SJEE1202189M
http://dx.doi.org/10.1109/TPWRD.2013.2272436
http://dx.doi.org/10.1109/TPWRD.2005.858778
http://dx.doi.org/10.1109/TPWRD.2009.2035222

	A Fault Locator for Transmission Line Based on Artificial Intelligent Algorithm
	Abstract
	Keywords
	线路故障测距的人工智能算法研究
	摘  要
	关键词
	1. 引言
	2. 基于遗传算法的故障测距算法
	3. 多线路接入输电线路的故障测距算法
	3.1. 输电线路的正序网络
	3.2. 故障区域的判断
	3.3. 故障分支的判断
	3.4. 多线路接入输电线路的故障测距算法的流程

	4. 基于智能算法的改进
	5. 算例仿真
	人工智能算法提高算法精度分析

	6. 总结
	参考文献 (References)

