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Stmnan/andieek in thefuture

Jos Beurskens

We@Sea
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s Results of We@Sea research in perspective
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Garrad&Hassan, Germanischer Lond FIGURE 10: Development of the offshore wind industry in terms of water depth (m) and distance to shore (kr
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Based on Siemens information
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Eight 100x100 km
offshore wind farms
could produce 3,000
TWh — equivalent to
EU power demand

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

Based on Siemens information
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European offshore WEe poteniial

e onshore market
growth: 32%

e offshore market
growth: 28%

Time lines
displaced by 16
years !

Source: EWEA 2009
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Operatlonal offsnore WE In EUrope

1975 IVINVaRStalled
8596 VIV Underconstitction

>130,000NVINYAUnCdER consideraton
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Operallo

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

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

neal offs

nore WEe in NL

Loy SIVIVVARStalled
So96 VIV UndEerconstitclion




Offshore In EUrope



> Policy oriorities - Gerneral

”

oncessions, spatial planning
IC

o EUropears networes



The Importance of Wind energy in ine
apaiement of CO, ernissions



=U Policy

2010: New Energy Oll(/

EWEA: 2020: 20% [ 20350: 33% [ 2050: 50% of
electricity dernands

< M)

0.

Improved marret design for palancing & dernand sice
renzgernent/sreart grics

EuUropear legislative frarnewori for offsnore wind
Increased (> 42) R&D (offsniore id driver!)

ffective imoplernentaiion of RE Direcilive and gost 2020 follow
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EWEA's 20 years offshore network
cdlevelopment plan



Europearn WE research priorlties

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) r

-

Public funding EC
Now 30%, proposed 30% —50%
Public funding National governments

Private Now 70%, proposed 70% —50%



EuUropean WE reseaz

iy

ECN: Jos Beurskens

Wind turbine

\ 4

Rotor, bladesS ——

Mechanical transmission

Electrical conversion —»

Control >
Condition monitoring —» | Medium Low High High
Towers > None Medium Medium




European 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

Location Wind farm Wind Dedicated Blades; Other Drive train Materials
turbine wind tunnel fatique |components | and hub

Germany
FhG IWES
Uni. Hannover

Spain
CENER

Netherlands
ECN -WMC _
TUDelft

GB
NaRec

Denmark
RisgDTU

ECN: Jos Beurskens






Use of steel for support structures only

1966 — 2006

2007 - 2020

Oil & Gas

Appr. 3.1 million tons

Offshore Wind energy

3.0 — 3.8 million tons

Remarks: For support structures only. Based on monopiles, tripods

and jackets.

Source: Mitzlaff (IMS), Kahne (F+Z). WindstarkeO7. Bremerhaven.




Concept of FhG Test Centre for Support Structures (Hannover)




— 115 MIVW"Nacell

Force Application Main bearing
System
aft an

Motor VSD and
electronics

Nacelle
adjustment

Gearbox (if not
direct drive)




CENER (near Pamplona) facilities

Testing
Services:
Location

Guide



ECN'’s scaled down research wind farm

ECN Scale Park









Wina turine: Viatenails and Component lanoratony/ WIVIC




U Delit dedicat:

2d Winaenergy wind tunnel OJE
(OpeniJet Eacility)

2.85 x 2.85 m?
=35 m/s




Existing test station
Havsgare




EUropean offsnore
rnowledde cenires



o EUropean poientizl

> Policy opriorities - Grid
- R&D
- Concessilons, spailal planning

- Logisiics

o’ EUropesn networes



European SET-Plan & Road Map

European Wind Technology

Initiative




European Road Map



H&D Networks
( —p Global research
activities

=P PhD Seminars
Scientific conferences

=» Master’'s Courses

—pSET Road maps <=

| %%“
UpWind




Concluding rermarks

s EuUropean policy is crucial for
- Gridl
- Spaitial planning & legal issues
- R&D

> Offshore Wind energy Is an essentlal ingredient in
acnieving tne 2U's CO, ernission reduction targets



