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OROWSHI
Offshore wind turbine design
including joint wind-wave information
in standard for hurricane-exposed sites

TECHNOLOGIESCONTEXT
The offshore wind industry targets areas currently exposed to tropical cy-
clones, like in Asia Pacific or French tropical territories. Other regions of 
interest, like East Coast of the United States and Hawaii, are also currently 
exposed to tropical cyclones but may become more affected due to climate 
change effects. Because they are generally rare events, the definition of the 
extreme wind value is generally based on Monte-Carlo type approaches 
which provide reliable statistics. Meanwhile, the standard recommenda-
tion regarding extreme wave relies on the classical long term extrapolation 
method, based on a sample of wave observations or model output, com-
monly used for mid-latitude conditions. This leads to inconsistencies in the 
definition of the 25-year meteocean conditions to be considered for the 
ultimate state design of offshore wind turbines.

STAGES OF THE VALUE CHAIN

OBJECTIVES
To better characterise extreme wind and waves during tropi-
cal cyclones to optimise the design of offshore wind turbines 
exposed to hurricane risks

EXPECTED RESULTS
• Innovative methodology for joint characterisation of extreme 

winds and waves in cyclonic conditions
• New parametric model for deep and shallow water waves, 

under hurricane conditions

SCIENTIFIC CONTENTS
• Creation of a database of existing information 

on winds and waves associated with tropical 
cyclones

• Validation and improvement of parametric 
surface wind models, then extrapolation to 
hub height

• Validation, improvement and extension 
towards coastal waters of the parametric 
wave model from Kudryavtsev et al.

• Development of a method for estimating 
wind and wave joint extremes

• Application of the new method to 2 sites of 
interest and comparison to standard practices
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under the France 2030 investment plan.
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