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Calculation of Shielding Failure Trip-Out Rate for Transmission Lines in Mountain Areas

LI Ruifang, WU Guangning, CAO Xiaobin, MA Yutang, LIU Ping, SU Jie
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, Sichuan Province, China)

ABSTRACT: It is very important to accurately assess shielding
failure tripout rate of transmission lines in mountain areas for the
selection and usage of lightning protection measures. Based on
the typical positions of transmission line located at mountain
range, calculation formulae for corresponding shielding failure
tripout rates are derived. Taking 220 kV transmission line with
two overhead ground wires for example, both maximum
shielding failure lightning current of transmission line located at
different positions of the mountain range and the variation of
shielding failure tripout rate with the dip angle of ground are
calculated, and the calculation results are available for reference
to lightning protection of transmission lines in mountain areas.
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Fig. 1 Sketch of electric geometry method of
transmission lines on the top of the mountain
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Fig. 2 Sketch of electric geometry method of
transmission line on the side of the mountain
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Fig. 4 Relationship between maximum shielding failure
lightning current and the dip angle of ground when the
transmission lines sited on the top of mountain
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Fig. 5 Relationship between shielding failure trip-out

rate and the dip angle of ground when the transmission
lines sited on the top of mountain
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Fig. 6 Relationship between maximum shielding
failure lightning current and the dip angle of ground when
the transmission lines sited on the side of mountain
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Fig. 8 Relationship between maximum shielding failure
lightning current and the dip angle of ground when

transmission lines set up from the foot

to the top of mountain
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