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Beginning of the 
Offshore Wind 
Energy: 
 
WE-10 Hütter Algaier 
Wind Turbine in 1958 
on an Oil Platform  

1/20/2016 
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Where will the installed wind energy capacity be in 2030     

Wind Energy as Seen by Policy Makers    

ÅCurrently EU has 

ca.169 GW of 

installed capacity, 

153 GW onshore, 

16 GW offshore. 

Å15.6 GW were 

installed in 2017, 

12.5 GW onshore 

and 3.1 GW 

offshore 
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Is the central scenario of EWEA for offshore wind energy realistic?  

Development of Offshore Wind Energy   

Å2017 was a record 

year for Wind, 

Germany and U.K. 

accounts for 90% of 

the 3.1 GW new 

installed capacity 

ÅPolitical uncertainty 

in the biggest 

offshore wind 

energy market UK 

ÅChanges to the 

EEG (2012, 2014, 

2016) in Germany  

ÅUnknown technical 

risks 

 

DENMARK: Dong Energy is set to upgrade all 273 

turbine blades at its 5-year-old 209MW Horns Rev 2 

offshore project in the North Sea.(2015) 

Horns Rev reveals the real hazards of offshore wind 

1 October 2004  

Offshore grid congestion  
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Where are we today in term of the market    

Current State of Development   

ÅCurrently the levelized cost of 

energy of offshore wind is still 

significantly higher than onshore 

wind  

ÅSignificant cost reduction has been 

achieved. 100ú/MWh is achievable 

before 2020 (Borssele 1 and 2 

ú72.2 (700MW) and Kriegers Flak 

49.9ú (600MW), subsidy free in 

2024? 

ÅTo sustain cost reduction a market 

size sufficiently large is necessary 

to achieve economy of scale, 

Supportive national policies crucial       

 

ÅInstalled capacity currently at ca. 18 

GW that is less than 5% of the total 

installed capacity of wind energy  

ÅGeographically concentrated, U.K 

Germany, Denmark, Belgium, The 

Netherlands represents almost 90% 

of the installed capacity 

ÅDominated by two suppliers, 

Siemens and Vestas-MHI 
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Where are we today in term of technology  

Current State of Development    

ÅReliability has improved 

continuously but is still a issue for all 

the offshore wind turbines, blade 

erosions  

ÅInstallation and logistics need to 

keep up with the turbine technology 

development, cost reduction 

potential still not exhausted  

ÅSignificant cost reduction possible 

through innovation of service and 

maintenance        

 

ÅDirect drive versus gear concept 

(including medium speed concept)  

Å6-7 MW is the current size of the 

wind turbine.  

Å7-9 MW installation will accelerate in 

the next few years  

Å10+ MW machine is on the horizon  

ÅScaling becomes an issue (very low 

RPM, high tower top mass) 

ÅTower top mass can be a crucial 

factor for the foundation design and 

logistics         
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Where are we today in term of technology  

Current State of Development    

ÅSize of offshore wind turbine to 

approach 10 MW. MHI-Vestas,DTU, 

Sandia.   

ÅRotor Size is still increasing but the 

tip speed will become an issue  

ÅTake out the reserve of the wind 

turbine through better use of the 

generator reserve (Power boost 9-

9.5 MW)   

ÅAlternative concepts still prototype 

stages (2 blade 2-B Energy, 

Downwind Hitachi)   
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The game on the tower top mass  

Comparison of Current Commercial Offshore Wind Turbines     

Turbine  Rotor Diameter (m) Rated Power  (MW) Tower Top Mass* (t)  

Siemens 154 7.0 360** 

Vestas-MHI  164 8.0 490 

Adwen 180 8.0 550 

Senvion 152 6.2 490 

GE 150 6.0 480 

Estimated mass  

Source: Siemens, Innowind 
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Siemens 



* Estimated weight per MW 

Source: MAKE Consulting  
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Nacelle Weight per MW  

1/20/2016 

ÅSWT7.0* 
ÅSWT8.0* 
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Blade Mass versus Rotor Diameter 
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LM88.4P 
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When offshore wind energy started  

History  

 

 

ÅHistorical Design from Bill Heronemus of University of Massachusetts   

Vindeby 450KW (1991) 

 Arklow 3.6 MW (2003) 

 Beatrice 5 MW (2007) 

Milestones of offshore wind  
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What did we learn from the past   

History  

ÅCorrosion of steel structures 

ÅManufacturing quality for offshore operating environment, generator, transformer, 

reliability of gearbox, blade damages 

ÅMonopile-TP grouting, damage of export cables, scour protection     



20.01.2016 Source : Durham University, Seacat Services 
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What did we learn from the past   

History  

ÅReliability Availability Mantanability should be taken into account during design  

ÅAccessibility affects significantly the availability  

ÅFailure probabilities and downtimes are not necessarily correlated 

ÅMonitoring and making sense out of the data to drive preventive maintenance         



20.01.2016 Source : Dong Energy, EEW special pipes, RWE and CarbonTrust 
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What did the industry learn from the past   

History  

ÅFocus on cost reduction potential both on turbine, installation and BoP   

ÅInnovative foundation design (suction bucket jacket) and installation concepts 

(vibrohammering of piles) 

ÅPush the limit of the old design XXL monopile (large diameter) 

ÅReduce offshore activities to a minimum     

 

ÅWorld largest monopile 

Å7.8 meter diameter 

Å84.5 meter length 

Å1300 tonnes 


