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ABSTRACT Offshore wind energy deployment is expected to increase in future years to come, with proposed wind 
farm sites located in regions with high risk for tropical cyclones. However, the wind turbine design criteria outlined 
by the International Electrotechnical Commission for extreme events may not account for wind field characteristics 
unique to tropical cyclones. With few observations available within tropical cyclones at wind turbine altitudes, 
numerical simulations can provide some insight into the atmospheric boundary layer within these storms. To evaluate 
if current design standards capture the extreme conditions of these storms, we perform idealized large-eddy 
simulations of five tropical cyclones (two Category 1, two Category 2 (Cat-2), and one Category 3 (Cat-3) storms) 
using the Weather Research and Forecasting model (WRF-LES). This presentation will summarize how wind 
conditions near the eyewall of Cat-1, Cat-2, and Cat-3 storms can exceed current design standards for offshore wind 
turbines, specifically addressing wind speeds and wind speed shear. Further, wind direction veer is not currently 
addressed in the standards, although these simulations show large values of veer, which can amplify loads in wind 
turbines. The existence of hurricane wind field characteristics that are not represented in design standards does not 
imply that damage or failure will certainly occur. Engineering safety factors incorporated in the design of the turbine's 
blades and structural components may prevent damage from occurring. 
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