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Numerical Simulations of Wind Flow over Complex Terrain where Transmission Lines
Locate
Xiaoyu Luo, Ming Nie, Wenping Xie, Kai Xiao
Electric Power Research Institute of Guangdong Power Grid Co.,Ltd. Guangzhou 510080,Guangdong,

ABSTRACT: The power transmission lines are vulnerable
under high intensity winds such as typhoon. To evaluate the
risk of transmission lines under typhoon, it’s necessary to
know the exact speed of approaching wind at any location. In
the paper, computational fluid dynamics method was
proposed to obtain the high-resolution flow field around an
actual transmission line which was attacked by typhoon. The
terrain where the transmission line located was modeled.
Speed-up ratio was used to evaluate the effect of the terrain
on the wind. The results show that wind speed can be
drastically affected by the complex terrain, and cause
significantly different wind loads on each tower, which
explain the collapse of towers at certain locations.

KEY WORD: Power Transmission Lines; Typhoon;
Terrain; Computational Fluid Dynamics
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Fig.1 Power transmission towers collapsed in severe
typhoon Hato
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Fig.2 Digital Elevation Map (DEM) of the terrain where
the transmission line locate.
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Fig.3 Partial enlarged drawing of DEM.
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Fig.6 Wind speed-up ratio for 12 different wind directions at the height of 20m.
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