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INTRODUCTION: Cold season
thunderstorms (or thunderstorms with low
cloud height) are a threat for wind turbines
in several areas of the world because the
charge of the thundercloud is much closer
to the earth compared to warm season
thunderstorms (Kitagawa & Michimoto,
1994). As a consequence, the electric field
around the grounded wind turbine is much
higher during these storms, triggering so-
called upward lightning flashes (Wang,
Takagi, T, H, & Hashimoto, 2008). Wind
turbines being tall and pointy grounded
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Figure 1. The cold season thundercloud approaches the wind power plant from a certain direction
and at a certain height. The electric field (Turquoise cloud) around the turbines is enhanced at the
left side but insignificant at the right side.
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Figure 4. Simulation Results: The calculated lightning
exposure is mainly focused on the north-west corner and
on the wind turbine with the highest elevation. Turbines
in the south-western area are less likely exposed to
upward lightning.

Figure 3. Measured lightning exposure in a wind power
plant during 10 thunderstorm days with low cloud height.

Conclusion:
A good agreement between simulation and measurement is found. By determining which
turbines in a wind farm are most likely struck by lightning discharges, the wind turbine
operator may improve existing lightning protection, adjust maintenance schedules or install
lightning measurement devices which supports the maintenance process. This so called
lightning “Lightning Micro Siting” may be conducted before or after construction of a wind
power plant.
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