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Research and Standards

• Aeroelastic response modelling of 
wind turbines.

• Area closely related to some parts 
of the IEC 61400 standards

• Vice chair of the S-588 (Danish 
mirror committee of TC88)

• Following activities in the –1 and –3 
standards
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Example of a wind turbine system standard
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An example from the IEC 61400 series

Wind energy generation systems – Part 3-2: Design 
requirements for floating offshore wind turbines
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Design requirements for floating offshore wind 
turbines
• Definitions
• External conditions
• Design methodology
• Design load cases
• Load analysis
• Control
• Mechanical system
• Electrical system
• Anchor system
• Assembly, installation, 

transport
• Commissioning, operation 

and maintenance
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External conditions
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IEC61400-1 
plus offshore elements
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Specifications are given as general terms:
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Design load cases
Onshore design load cases
given in IEC61400-1:
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New areas to be standardized under TC 88

Already started:
• Probabilistic design measures for wind 

turbines
• Through life management and life 

extension
• Decommissioning and preparation for 

recycling
To be started:
• Tower and foundation for offshore wind
• LCA methods
• Airborne wind

Material from Danish Standard/IEC secretariat
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Research and standard development

• Scientific experts can bring new findings and understanding to the standard 
community based specific output from various projects.

• Standards create a level playing field.
• Standards help researchers understand what an industrial context looks like.
• A competitive environment can cause practical challenges:
oSome actors could prevent specific knowledge form entering the standard to 

protect their IP and maintain an advantage over others.
oAcademic experts are encouraged to push out findings that have a positive 

impact beyond single actors.
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Academic reference models and standards

•How does a change in a standard affect a real product?
•Challenging in competitive environment with sensitive IP.

•Solution: academic/public reference models.
oNREL5MW, DTU10MW, IEA10, 15, 22MW, … reference 

turbine models.

•Reference models ease entry for new (small) players:
oCompany designing generators can "easily" estimate impact 

on the rest of the wind turbine system.
•Open set of models that set a common denominator.
•Not the same as a detailed industrial grade design.
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Academic reference models and standards

IEA reference wind turbine models

• Prevent sharing sensitive IP from commercial partners when discussing impact of 
the standards for example on specific products.

• Working on reference models not always obvious from an academic point of view. 
Overlap with product design.

• Participating in IEA activities not obvious funding wise.
• Who takes long term ownership: maintenance, improvements, coordination?
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Thoughts on Standard development

• What should a standard contain?
oHandbook: good for new actors
oGeneral principles: good with inhouse experience

• Politics that form the standard: agents have different strategical objectives:
oAgent maintaining detailed set of handbooks.
oAgent short on cash just want to keep things the same.
oAgent innovating in which an element in a standard causes a disadvantage.

• Competitive advantage in detailed understanding what drives a design.
• Very specific/explicit standards: increased risk it hinders innovation.
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Thoughts on Standard development

• How to fund the long-term efforts required for highly trained experts to support the 
standard developments in the academic context?

• Academic experts can act as "neutral" agents by providing impact analysis of 
what changes in the standards mean for different perspectives.

• Wind turbine standards are increasingly complex. Who has overview, the time, 
and can manage changes across documents?
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Thank you!

Questions?
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