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Tab. 1 Classification of earthquake damage to transmission lines
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Tab. 4  Vulnerability curve parameters of transmission lines
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Vulnerability curves of 110 kV or above transmission lines (a) and 35 kV transmission lines (b)
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Tab. 8 Classification of resilience levels of transmission lines
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Research on the Seismic Resilience Assessment Method of Power Lines

ZHANG Junjie, LIU Rushan, WU Meng, HONG Yixiang

( Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics ,
China Earthquake Administration, Harbin 150080, Heilongjiang, China)

Abstract

Seismic resilience study helps to assess the functional loss and the recovery time of the transmission lines. It al-
so provides a reference for post-earthquake recovery of the power system. Based on the data of the seismic damage to
the transmission lines in regions like Chengdu, Mianyang, Deyang, Guangyuan and Aba after the Wenchuan
M8. 0 earthquake in 2008, the functional failure and recovery of the transmission lines are studied. The correlation
function between the functional failure and the damage to the transmission lines is built. The correlation function be-
tween the recovery time and the damage to the transmission lines is built too. On the basis of the definition of the re-
silience, the functional cumulative loss function of the transmission lines was established. Then the seismic resili-
ence ranks are put forward. A method to calculating the seismic resilience of the transmission lines is developed,
which involves voltage and length of the transmission lines, and topography of the areas which the transmission
lines go through. The method proposed in this paper is applied to the calculation of the seismic resilience of the
transmission lines in an earthquake-stricken area, and the results are generally consistent with the post-earthquake,
field investigation of the seismic damage to the transmission lines. This proves that in mountainous areas the trans-
mission lines would suffer less losses when hit by low intensity ground motion, and would suffer more losses when
hit by high intensity ground motion.

Keywords: transmission lines; seismic resilience; vulnerability; functional failure; recovery time



