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This presentationThis presentation

••EuropeanEuropean potentialpotential

••PolicyPolicy prioritiespriorities

••EuropeanEuropean networksnetworks
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European offshore WE potentialEuropean offshore WE potential

Based on Siemens information
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Eight 100x100 km 
offshore wind farms 
could produce 3,000 
TWh – equivalent to 
EU power demand

European offshore WE potentialEuropean offshore WE potential

Based on Siemens information
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European offshore WE potentialEuropean offshore WE potential
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Time lines  
displaced by 16 
years !

Offshore market growth can repeat follow onshore growth levels

Source: EWEA 2009

Historical onshore growth 1992-2004 compared to 
EWEA‘s offshore projection 2008-2020 (MW)

• onshore market 
growth: 32%

• offshore market 
growth: 28%

European offshore WE potentialEuropean offshore WE potential
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Offshore status end 2008Offshore status end 2008

Source: EWEA 2009

End 2008: 1,5 GW offshore – 8 EU countries (ww: 145 GW )
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Operational offshore WE in EuropeOperational offshore WE in Europe
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1975 MW installed1975 MW installed

3596 MW under construction3596 MW under construction

> 30,000 MW under consideration> 30,000 MW under consideration
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Operational offshore WE in NLOperational offshore WE in NL
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Shell-NUON

36 x Vestas 3MW V90 � 108MW

10 – 18 km from the coast
18 m water depth 

Monopiles 70 m above sea level,
30 m into seabed

total investment appr. M€ 260

OWEZOWEZ

E-Connection  � Evelop

60 Vestas 2 MW V80 � 120 MW

23 km from coast

19 - 24 m water depth
mono piles

total investment appr. M€ 380

Q7Q7

1975 MW installed1975 MW installed

3596 MW under construction3596 MW under construction

Photo: Jos Beurskens (Photo: Jos Beurskens (We@SeaWe@Sea))

Photo: Jos Beurskens (Photo: Jos Beurskens (We@SeaWe@Sea))



Offshore Wind Energy in the Netherlands;
Results of We@Sea research in perspective
Den Helder, December 1 & 2, 2009

Offshore in EuropeOffshore in Europe
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This presentationThis presentation

•• EuropeanEuropean potentialpotential

•• PolicyPolicy prioritiespriorities -- GeneralGeneral
-- GridGrid
-- R&DR&D
-- ConcessionsConcessions, , spatialspatial planning planning 
-- LogisticsLogistics

•• EuropeanEuropean networksnetworks
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The importance of Wind energy in the The importance of Wind energy in the 
abatement of COabatement of CO22 emissionsemissions

EWEA Press release: 4 December 2009



Offshore Wind Energy in the Netherlands;
Results of We@Sea research in perspective
Den Helder, December 1 & 2, 2009

EU PolicyEU Policy

•• 2010: New Energy 2010: New Energy PolicyPolicy

•• EWEAEWEA: 2020: 20% / 2030: 33% / 2050: 50% of : 2020: 20% / 2030: 33% / 2050: 50% of 
electricityelectricity demandsdemands

•• Effective implementation of RE Directive and post 2020 follow Effective implementation of RE Directive and post 2020 follow 
up.up.

•• Improved market design for balancing & demand side Improved market design for balancing & demand side 
management/smart gridsmanagement/smart grids

•• European legislative framework for offshore windEuropean legislative framework for offshore wind

•• Increased (> x2) R&D (offshore id driver!)Increased (> x2) R&D (offshore id driver!)
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Connecting offshore wind to the gridConnecting offshore wind to the grid

Based on Siemens information

Source: EWEA 2009

•
• Building transnational offshore grid 

infrastructure to connect
40   GW by 2020
150 GW by 2030
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EWEAEWEA’’ss 20 years offshore network20 years offshore network
development plandevelopment plan

PTP Concept Siemens
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European WE research prioritiesEuropean WE research priorities
Technology objectives SET Plan Road Map Costs (M€)

1. New turbines and components 2 500

2. Offshore structure-related technologies 1 200

3. Grid integration 2 100

4. Resource assessment and spatial planning 200

Total 6 000 (2x present spending)

Public funding EC

Public funding National governments

Private

Now 30%, proposed 30%         50%

Now 70%, proposed 70%         50%

!!
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European WE research prioritiesEuropean WE research priorities

Rotor, blades

Mechanical transmission

Electrical conversion

Condition monitoring

Towers

Support structures

Control

HighHighHighHigh

HighHighNoneLow

MediumMediumNoneLow

HighHighLowMedium

HighHighLowMedium

HighMediumLowLow

HighHighMediumMedium

HighMediumHighHigh

Innovation 
needs for up 

scaling

Cost 
reduction 
potential

FacilitiesPublic 
research

Wind turbine

ECN: Jos Beurskens
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European WE research prioritiesEuropean WE research priorities

Specialised public new test and research facilities; recently realised and in the making
(exclusive systems labs and electrical connection facilities); a selection

�

Dedicated
wind tunnel
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Offshore support structures
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Need for automated 
production, optimisation of 
use of raw material, non 
site specific concepts

Cross industrial 
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3.0 – 3.8 million tonsOffshore Wind  energy

Appr. 3.1 million tonsOil & Gas

2007 - 20201966 – 2006

Remarks: For support structures only. Based on monopiles, tripods 
and jackets.
Source: Mitzlaff (IMS), Kahne (F+Z). Windstärke07. Bremerhaven.

Offshore support structures
Use of steel for support structures only
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Mounting plates with test frames
(load capacity: 10 MN)

Sand-pit for foundation tests
(depth: 8 m)

Concept of FhG Test Centre for Support Structures (Hannover)

Test and Research facilities
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Testing Testing 
Services:Services:
Location Location 
GuideGuide

Test Piece

Force Application 
System

Motor VSD and 
electronics

Gearbox (if not 
direct drive)

Nacelle 
adjustment

Main bearing

Shaft and 
coupling

NaRecNaRec: Design offshore wind : Design offshore wind –– 15 MW Nacelle testing15 MW Nacelle testing
Test and Research facilities
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Testing Testing 
Services:Services:
Location Location 
GuideGuide

CENER (near Pamplona) facilitiesCENER (near Pamplona) facilities
Test and Research facilities
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ECNECN’’ss scaled down research wind farm scaled down research wind farm 
Test and Research facilities

Photo: Jos Beurskens

ECN Scale Park

Photo: Jos Beurskens
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u0u0 u0

u0 u

u0 u0 u0

Wind farm interaction and optimisation
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ECN/TNO
Photo: Gustave Corten

Photo: Jos BeurskensFoto: Jos Beurskens

Wind farm interaction and optimisation

Verification needs cross institutional cooperation with industry
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Wind turbine Materials and Component laboratory WMCWind turbine Materials and Component laboratory WMC

Test and Research facilities

Planned extension testing capacity
for very large components
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Testing Testing 
Services:Services:
Location Location 
GuideGuide

TU Delft dedicated wind energy wind tunnel OJF TU Delft dedicated wind energy wind tunnel OJF 
(Open Jet Facility)(Open Jet Facility)

Test and Research facilities

2.85 x 2.85 m2

Vmax = 35 m/s
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Testing Testing 
Services:Services:
Location Location 
GuideGuide

RisRis øøDTUDTU’’ss new test stationnew test station

Test and Research facilities

Existing test station 
Høvsøre

250 m (!)
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European offshoreEuropean offshore
knowledge centresknowledge centres

Based on Siemens information
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This presentationThis presentation

•• EuropeanEuropean potentialpotential

•• PolicyPolicy prioritiespriorities -- GridGrid
-- R&DR&D
-- ConcessionsConcessions, , spatialspatial planning planning 
-- LogisticsLogistics

•• EuropeanEuropean networksnetworks
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European SETEuropean SET--Plan & Road MapPlan & Road Map

Programme

Report / Communication

European Wind
Initiative

SRA /
MDS
SRA /
MDS

SET-PlanSET-Plan Technology 
Roadmap

Technology 
Roadmap

2006 2007 2008 2009

Hearings
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European Road MapEuropean Road Map
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IMTS

PhD Seminars
Scientific conferences

Global research 
activities

Master’s Courses

National governments

SET Road maps

R&D NetworksR&D Networks
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Concluding remarksConcluding remarks

•• EuropeanEuropean policypolicy is is crucialcrucial forfor
-- GridGrid
-- SpatialSpatial planning & planning & legallegal issues issues 
-- R&DR&D

•• Offshore Wind Offshore Wind energyenergy is is anan essentialessential ingredientingredient in in 
achievingachieving the the EUEU’’ss COCO22 emissionemission reductionreduction targetstargets


