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Lightning Performance and Protection Measures of 500 kV AC Overhead

Transmission Lines
JIE Tianyu, GONG Youjun™, YAN Ziwei
( China Energy Engineering Group Guangdong Electric Power Design Institute Co., Ltd., Guangzhou 510663, Guangdong, China )

Abstract: [Introduction] A lightning strike is the main cause of failure and outage in 500 kV AC transmission lines, and it is very
important to carry out lightning protection assessment for transmission lines for the stable operation of the system. [Method] In this
paper, based on a 500 kV AC transmission line project under construction in China, the lightning resistance of the line was simulated and
studied using the EMTP (Electro-Magnetic Transient Program) and the EGM (Electro-Geometric Model) and the lightning trip-out
(flashover) rate of the line was calculated according to the basic parameters of the line. The lightning risk level of line towers was
determined based on the principle of lightning risk classification. Combined with the actual operation data of the nearby lines, lightning
protection measures were proposed for towers with higher lightning risk, and the effectiveness of the measures was further verified
through calculation. [Result] The simulation results show that the arrester is an effective lightning protection measure, which can
significantly reduce the lightning trip-out rate of the tower and improve the lightning resistance of the line. With lightning protection
measures, there is no tower with lightning risk level IV on the whole line, and the average lightning trip-out rate of the whole line has
dropped to the safe level I, which meets the requirements of Guide for Lightning Protection of Overhead Transmission Lines (Q/CSG
1107002—2018). [Conclusion] The lightning risk assessment method and the lightning protection measures proposed in this paper are

correct and effective, and have somewhat engineering application and reference values for the lightning protection design of 500 kV AC
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overhead transmission lines.
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Fig. 1 Typical tower type and multi-wave impedance model
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Tab. 2 Line insulation configuration
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Tab. 3 Distribution ratio of terrain along the line
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Fig. 3 Distribution ratio of soil resistivity along the line
s — 2 -
2 ZEERMREHAR

21 EEREELRXSEL

i, ¥ i e 2 v 7 o AU DA ) O vk A R
2, S LSRR IS ik, A B AR
FE bR 2 i R I (RT3 ) B i Bk I 2, JF L TR
Bk ] 24 00 /NG LR 0 A 2k 8 7 o XU S 40, AR
SCHERR (s B B AR R NQ/CSG 1107002 —
2018) FRLE A 77 ik E AT B o RUR: SRR 43, oK
JEGNEE 4 iR .

P, i TR, AR (2R ) G 5 s ik i o



BIRP, 55 500 kV S A A iy FL 2K B R LR BE S B A 1 59

R4 BABERELTXEERLSIRE

Tab. 4 Transmission line lightning risk classification standard
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Tab. 5 Benchmark reference value of lightning trip-out rate for
transmission lines of various voltage levels
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Fig. 4 Assessment results of lightning back-strike risk
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Fig. 5 Assessment results of tower shielding failure risk
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Tab. 6 Calculation results of the average shielding failure trip-out
rate for the whole line
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Fig. 6 Assessment results of tower lightning risk
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Tab. 7 Calculation results of lightning trip-out rate for towers with
lightning risk at level IV
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Tab. 8 Lightning trip data of lines in 2018~2020
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Tab. 10 Combined shielding effect of towers with lightning risk at

resistance level IV
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parallel alignment
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Tab. 11 Installation of line arresters Tab. 12 Risk level of lightning on towers with protection measures
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