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Present Status and Future Development 

Wave energy is further away from maturity: 
•  Most of the offshore designs are still at a R&D or demonstration 

stage. 
•  The wave energy devices need to prove their integrity and reliability 

during normal operation as well as extreme conditions 
•  Especially the extreme conditions are challenging 
•  If they prove successful, some designs might achieve commercial 

status in 5-10 years (specially shoreline and near shoreline devices) 

Wind and Wave energy 

  
Wind energy  is  a mature  technology ,  continuing  to improve efficiency.. 
 
•    Off shore wind energy  is more expensive  and  in many aspects still a 
developping technology.   



Offshore wind farms 2011 
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Floating power plant Poseidon  
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Mooring point Wave energy conversion 
device 

3x GAIA 11kW. Downwind, Free 
yaw and teetering 

Grid connection 
point 

PSO project, measurements and modelling: DONG, FPP, DHI and DTU Wind Energy 

NTNU, Trondheim 
2/09/2013 



Wind and Wave Climates are strongly connected! 



• Offshore Wind and Wave climatology are 
strongly related  phenomena: 
 
• The waves are generated by the surface wind !  
 
• The necessary climate information for both 
offshore wind power and wave power plants 
involves both. Aside from wave resources for 
wave plants, wave loads are important for both 
wave  and  offshore wind power plants. Also 
both are relevant for Service and Maintenance. 

• HOW TO OBTAIN THE RELEVANT INFORMATION? 
 
  



 
Wind and Wave measuring  
sites are necessary  but 
expensive to establish and 
operate. 
 
Alternatives : 
• LIDAR (remote sensing) 
• Sattelite observation 
• Reanalysis  data bases. 
•  Synoptic, Mesoscale,  
microscale    models for  wind 
and waves. 





Fig. 1   Average annual wave energy density in the Baltic Sea (Wh/m 2 ), calculated from hindcasting data between 1994 and 2004. 
Data and map obtained from SMHI. 
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Distribution Functions 







Up-Scaling 
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Spatial planning at sea? 





Which parameters would you look 
for when choosing your offshore 
site? 



Doc. info 

Issues to be considered 

Birds 

Navigation 

Fishery 

Visual 

Marine 
Mammals 

Morphology 

Geology 

Coastal erosion 
Sediment chemistry 

Waste 

Waste water 

Noise 

Electromagnetic fields 

Designated areas 

Benthos 

Intertidal 

Flora 

Fish 

Shellfish 

Employment 

Tourism 

Transportation 

Dredging 

Disposal 

Aviation 

Television and communication 

Military and munition 

Oil and gas 

Archaeology 

Flooding 

Hydrogeology 

Protected species 

Landfill 



Total height 150 m – 
distance 2 km 



Total height 150 m – distance 
12 km 
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Combinations 
Poseidons organ 
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The first 30 MW demonstration plant will be 150 x 230 m and is expected to  
generate 50 GWh per year (CF =20%). It will serve as the foundation for three  
2 MW wind turbines. A 80 kW prototype is being tested at Vindeby    
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Are wind turbines getting 
larger? 

Until now exponential growth 

•  From 22 kW to 2.3 MW in 25 yrs 
•  Doubling in 4 yrs 
•  Will we see a plateau at 5-10 MW ? 
•  3.6 MW wind turbine has 107 m 

diameter – Boeing 747 has 65 m wing 
span 

Boing747 

25         DTU Wind Energy 
 





Vestas V164   8 MW 
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New offshore turbine from 2015 
First prototype in 2013-2014 
Medium speed gearbox 
Permanent magnet generator 




