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Fault location for four-parallel transmission lines on same tower based on ant colony algorithm
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(1. School of Electrical Engineering and Automation, Jiangxi University of Science and Technology,
Ganzhou 341000, China; 2. School of Electronic, Information and Electrical Engineering,
Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: Through combining the ranging equation and optimization, a new method of fault location based on ant colony
algorithm is presented to resolve the difficult ranging equation. Based on the distributing parameter transmission line
model, the common positive sequence fundamental frequency fault component is obtained after decoupling the line
parameters, the fault location function is educed according to the principle that the amplitude of fault point’s voltage
calculated from the two ends of a line is equal, then one unknown number and single peak function is constructed, and the
ant colony algorithm is introduced to resolve the function. PSCAD/EMTDC proved it is reliable and accurate, the results
of simulation indicate the algorithm is immune to the effect of fault type, power phase shift, faultimpedance,
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fault position and other factors on locating precision, which has very strong practical value.
This work is supported by National Natural Science Foundation of China (No. 51177066).
Key words: four-circuit lines on the same tower; common positive sequence fundamental frequency fault component; ant

colony algorithm; fault location
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Fig. 1 Structure of four jointed parallel lines
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Table 1 Decoupled parameters of impedance and admittance

LS ST ZFBHRIQ EFSH RIQ T SHRIQ
e 0.9985+j3.4445 0.0348+j0.4162 0.0348+j0.4162
. £ 0.0348+0.4162 0.0348+0.4162 0.0348+0.4162
[LEET T3 ] ] j

g 0.0348+j0.4162 0.0348+j0.4162 0.0348+j0.4162
h 0.0348+j0.4162 0.0348+j0.4162 0.0348+j0.4162

e 1+7.8569 1+j27.7439 1+j27.7439

. f 1+j27.7439 1+j27.7439 1+j27.7439

FAMB 107 ! ! !
g 1+j27.7439 1+j27.7439 1+j27.7439
h 1+j27.7439 1+j27.7439 1+j27.7439

R2 MEELER
Table 2 Results of fault location

b L RIQ e i B RS dlkm BAMIRHRZS BN %
20 70 120 170
1IAG 0.01 20.179 8 70.186 5 119.791 7 169.197 2 0.0899 0.401 4
50 19.153 8 69.558 1 120.048 3 170.679 3 0.024 2 04231
100 18.1309 69.1819 120.509 9 171.564 3 0.2549 0.9346
IABG 0.01 20.142 6 70.1957 119.786 7 169.715 4 0.0713 0.1423
50 19.564 6 69.944 7 120.010 4 170.444 3 0.005 2 0.2222
100 19.094 8 69.844 2 120.144 5 170.882 3 0.0723 04526
IABCG 0.01 204127 70.170 3 119.923 1 169.664 5 0.038 4 0.206 4
50 19.8458 69.8362 120.060 7 170.200 9 0.0303 0.100 5
100 19.528 4 69.983 0 120.121 1 170.573 8 0.008 5 0.2869
IAIIBG 0.01 20.1419 70.195 6 119.787 5 169.715 3 0.0709 0.1423
50 19.565 1 69.944 3 120.010 8 170.443 9 0.005 4 0.2220
100 19.093 5 69.847 4 120.144 7 170.882 5 0.072 4 04532
IAIIBCG 0.01 204130 70.170 8 119.924 5 169.663 5 0.037 8 0.206 5
50 19.847 3 69.8358 120.061 2 170.201 0 0.0306 0.100 5
100 19.529 3 69.982 6 120.121 4 170.573 8 0.008 7 0.286 9
IAIIABCG 0.01 204306 70.2503 119.929 4 169.631 0 0.0353 0.2153
50 19.7319 69.9523 119.962 6 170.137 4 0.0187 0.1340
100 19.518 6 69.8053 120.132 8 170.303 7 0.066 4 0.2407
IBCIIABCG 0.01 20.3902 70.107 1 119.901 1 169.701 3 0.049 5 0.1951
50 19.864 4 70.023 4 120.011 4 170.105 4 0.0057 0.067 8
100 19.709 6 69.891 4 119.992 0 170.084 0 0.004 0 0.1452
TIAIIBIIICG 0.01 204129 70.171 4 119.922 8 169.664 7 0.038 6 0.206 4
50 19.846 4 69.8356 120.062 9 170.200 8 0.008 2 0.100 4
100 19.5270 69.982 6 120.121 7 170.573 4 0.008 7 0.236 5
TIAIIBIIICIVABCG 0.01 204714 70.195 1 119.8729 169.600 4 0.063 6 0.2357
50 19.892 4 70.0370 120.047 9 170.102 5 0.018 5 0.0538
100 19.763 6 69.842 6 120.006 4 170.266 6 0.003 2 0.1333
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