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No. Farms

16

No. Turbines

296
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1990
1991

1992
1993
1994
1995
1996

capacity

Total anno 2003:

1997
1998 |
1999

2000
2001
2002

933 MW

+— 600
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Tripod

1 specimen
(first-ever offshore wind turbine)

Dismantled
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Gravity base structure

4 Farms
113 Turbines

Each in concrete




Gravity base structure




base structure: where?
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Monopile

Driven: 8 Farms

139 Turbines
Drilled: 3 Farms

12 Turbines
Mixea: 1 Farm

30 Turbines




Monopile




Driven monopile
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Mixea arillea ana ariven monopile
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suction bucket (mono)

1 Specimen

Dry installation!




ion bucket (mono): where?




Smalt tower

ln development
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Enercon — E-112

4.5 MW
114 m rotor

Direct drive




GE Wina Energy — 3.6 s oftshore

3.6 MW

104 m rotor

Built-<in heavy auty crane




NEG Micon — NM92/2750

2.5 MW

= 92 m rotor

Dutch invention!
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Vestas — VOO0 - 3.0 MW

3.0 MW
90 m rotor
Compact gearbox

and bedplate




coming soon...

Plannea ena this year or early next year

Company Type Power
NEG-Micon NM110/4200 |4.2 MW
RePower 5M 5 MW
Pfleiderer/Aerodyn | Multibrid 5 MW




Growth of commercial turbines
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Stall regulated
Active stall
Fixed speed
Limited vs
Gearbox

Pitch regulated
Variable speed

Gearless
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Transport barge
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A2SEA ‘Bunny-ears’ transport

e

VASASEYI e

_..

SN Ay
— B8 JLANL
)

i fe
.‘"E‘H SSSSSas A

2 I
% P | e K =

e n :
i B

© Gunnar Britse



L S o

A2SEA ‘Galley’ transport







Monopile grippers
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Jumping jack

Copyright-Mammoet Van Gord



‘Bunny-ear” litting
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Cable laying ana washing
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Ph;d projects: 2004 & 2005
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tside Europe: Nai Kun 20057




Planhea installea capacity

Annual |Cumulative
(MW) (MW)
2004 | 869 1,402
2005 (2,540 |3,942

2006 |5,691 9,633




Douglas-Westwooa "Worla oftshore
wina aatabase’

Status of prospects August 2003

Developments 156
Rated output (MW) |65,434
No. of turbines 16,580

Offshore cable (km) | 14,854
Investment (M€) 76,700
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6 GW in 2020
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Netherlanas — Location

1000 kim= = 6 GW

Dutch exclusive
economic zone
(EEZ)

Han

Rara exclusion

(e.g. shipping lanes)




Targets European Wina Energy
Assoclation, EWEA (EU-only)
Status of targets October 2003
2010 2020
Total capacity (MW) /5,000 180,000
Offshore (MW) 10,000 70,000
Percentage of 10.6 21
generation capacity
No. of households (M) |34 85
No. of Europeans (M) |86 195
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