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Simulation and Experiment on Ablative Damage Characteristics of Optical Fiber Composite
Overhead Ground Wire for Lightning Strike Distribution Line

AN Yunzhu', YANG Jian', PANG Zhicheng', HU Yuanchao', LIAO Minchuan?, QU Lu?
(1. School of Electrical and Electronic Engineering, Shandong University of Technology, Zibo 255000, China;

2. China Southern Power Grid Research Institute Co., Ltd., Guangzhou 510005, China)

Abstract: Optical fiber composite overhead ground wire(OPGW) is susceptible to lightning strikes which induce ablation
damage. The ablation arc corresponds to a complex nonlinear electromagnetic-thermal plasma discharge process. In this
study, the strong and weak coupling effects of electromagnetic, thermal and fluid fields during the evolution of dynamic
lightning arcs are fully considered, and a dynamic ablation model for the lightning strike process of OPGW in distribution
networks is established. Simulations are conducted to investigate lightning-induced ablation damages to distribu-
tion-network OPGW, and the influences of transferred charge quantity, OPGW cross-sectional structure, and lightning
current amplitude on OPGW lightning damage are comparatively analyzed. Discharge simulation tests on lightning dam-
age of OPGW were carried out to analyze the effect of transferred charge on the ablation damage process of three types of
OPGW for distribution lines. Simulation and experimental results indicate that, when the transferred charge rises from
50 C to 150 C, the ablation depth increases by 5.34 times in simulation and 4.38 times in experiment, while the ablation
area increases by 11.5 times and 4.71 times, respectively. Single strands with smaller cross-sections in OPGW are more
vulnerable to lightning damage and prone to fracture under tensile load, whereas the overall structural performance of
OPGW remains relatively stable. High-temperature continuous ablation caused by lightning arcs is the primary cause of
OPGW lightning damage. When the amplitude of lightning current C-component drops from 97.5% to 90%, the ablation
depth is reduced by 10.49% and the ablation area decreases by 14.37%. Consequently, optimal OPGW types should be
selected according to local lightning property and actual engineering construction conditions.

Key words: optical fiber composite overhead ground wire; lightning striking damage; transferred charge quatity; lightning

current component; lightning arc
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