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A new combined lightning locating algorithm for transmission lines

GUO Xiaohong, ZHU Yongli, CHEN Xu, ZHAO Lei, GAO Yanfeng
(School of Electrical &Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: For the defects of existing lightning location methods for transmission lines, a new combined lightning locating
algorithm is proposed. It takes into account the characteristics and application of Lighting Location System (LLS) and one
terminal location methods. Firstly, existing LLS is adopted to recognize the lightning distance approximately. Then, the
accurate arriving times of wave fronts are obtained with this approximate distance and the line parameters, which involve
the reflected wave fronts from the fault point and the opposite terminal of fault line. Finally, accurate results are obtained
with one terminal location methods. The algorithm overcomes not only the effects of the geographical environment,
detection stations distance and other factors on the locating accuracy of LLS, but also the shortage that the locating
accuracy of the single-ended traveling wave method can not be guaranteed because of the difficulty in recognizing
traveling-wave fronts. Under lightning stroke fault, locating formula makes full use of measured data, which eliminates
the effects of velocity’s uncertainty and the error brought by the conductor sag and the change of line length on the
measurement data to a certain extent. The EMTP simulation results verify that the algorithm is correct, and lightning
locating accuracy is greatly improved.
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Fig. 1 Fault location schematic diagram of the single-ended

traveling wave method
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Fig. 2 Line model used for the 500 kV simulation system
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Table 1 Simulation results of fault location under

lightning stroke fault

& LLS I Z/us W
R PERY " " " " 4 R/
km km km

20 17 56 171.9 1303.7 191 1282 19.838
50 47 159 4795 1202.2 498 1180 49.853
80 83 281 846.9 1078.7 826 1098 80.029

110 113 383 11535 9762 1133 995 110.132
130 127 430 12959  927.7 1319 906 130.256
150 147 498 15003  859.4 1517 840 149.743
170 173 588 1767.6  772.1 1745 793 169.897
190 193 657 19729  704.7 1951 727 189.736
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Table 2 Simulation results of lightning location under

lightning stroke non-fault

FHili LLS N Z/us W
PEE/km  BEE/km 12 [ t BB /km
30 27 92 1271.6 125 29723
50 47 159 1202.2 1180 50.256
70 67 228 1134.8 1116 69.762
90 93 316 1045.6 1065 90.149
110 107 383 976.2 995 110.242
140 143 487 875.6 898 139.721
160 157 534 827.2 808 159.814
180 183 622 737.9 759 179.907
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Table 3 Simulation results of fault location considering change

of line length under lightning stroke fault

& LLS I Z/us T
B BEEY " t; t; : ; B/
km km km

20 17 76 203.5 1448.5 225 1428 19.853
50 47 188 540.5 1335.5 562 1315 49.833
80 83 301 923.5 1178.5 903 1200 80.213
110 113 413 1260.5 1065.5 1237 1090  109.794
130 127 487 14395 10345 1462 1013 129913
150 147 561  1663.5 9585 1687 935 150.133
170 173 636  1933.5 8385 1911 863 169.774
190 193 713 2160.5  765.5 2139 786 190.260
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