
2021 10 11

JWPA

JWEA

10 

8

Burbo Bank Extension

2017 5

MVOW V164 32 254.2MW

8 (1100 )

2019 6 24



2018
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ḲEWEA Typical fixed Offshore Foundations
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13MW 220m

GE HaliadeX
2019 Rotterdam

12MW 13MW Upgrade
220m 270m

Vestas V164
8.4 10MW

164m



500

Jack Up Vessel



2020

81%

9.9%

5.0%

2.2%

1.4%

0.1%

80%

0.2%

0.1%

0.1%

0.02%



9

2.3MW 48 110.4MW

2020 25GW

2050 500GW

1GW= MW kW



10

1991

1.8km

Vindeby wind farm

450kW 11

2017
2000 Blyth 800m

Vestas 2MW(2000kW) 2

2019

2001

2km

Middelgrunden wind farm

Orsted

Vestas 2MW 20 4 kW

2017 6

1991 2MW 2000kW

10





West of DuddonSands 

West of Duddon Sands wind farm

2014 10

SGRE 3.6MW 108 38 9 kW

12.54 1800

SGRE



120km Hornsea1 2020 2
SGRE7MW 174 121 4 kW



2050 450GW
2019 11 26 WindEurope 20GW/



15

Â BARD Offshore 1 2013

Â BARD 5.0MW 80 400MW

Â Alpha Ventus2009

Â REpower 5MW 12 60MW



LondonArray

2012 20km
SGRE3.6MW 175 63 kW

Orsted, E.ON, Masdar,  
24.2 3,100

Siemens



WalneyExtension659MW

2018
19km 20 37m

MVOW 8.25MW 40 .
SGRE 7MW 47 659MW



14 20km

6 14m

Horns Rev PJ 2002

Vestas2MW 80 16 kW

Orsted Vattenfall

2MW 10 8 80



Westermeer

Siemens 3MW x 48 = 144MW 2016 6

MW 600m 1200m 2

7.5MW 3

4 511



2010 2MW 7
3





22

EU 2013



23

2013

10

6 2 :



Scoby Sands

Scoby Sands 

2.5km MW 30 =60MW 2004



25

Nysted

Nysted/Rodland

seal

DongEnergy 7

Siemens 2.3MW x 72units =165.6MW

2003



Nysted

2003 2010

2.5 10km

3.6MW 72 90 383MW



Sinovel

3MW 34 10 2 kW

2010

27



U Westermeer
2016

https://www.youtube.com/watch?v=RMQDthvoTfg&feature=youtu.be



2

43km

Coastal Virginia Offshore

Wind 2020 6

SGRE 6MW 2

Block Island

GE 6MW 5 2016



Tamra Offshore Wind Power
DoosanHeavy,3MW 10 2017

http://english.hani.co.kr/arti/english_edition/e_business/819145.html



Formosa1
( SGRE6MW 20 12 kW

2019 10 )

ŷ

/Seajacks

Jack Up Vessel

ZARATAN

2017

Phase1

4MW 2

Ź











2018
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8.2MW

2.7MW

28MW

780MW

2015 340MW/
2020 780MW/

2019 5 15MW/
2020 28MW/

2015 4.2MW
2020 8.2MW 5

2017 2MW
2020 2.7MW 1.3

GW 1000 MW



SGRE,Vestas, GE



2016 12,631MW

47.6%

14.1%

Siemens SGRE Vestas( MVOW) 2 GE

2019 3,626MW/

62%28%

7% 3%

2019 22GW



2020

500GW 250

45

12%

33% )



IEA

2040 1

2019 10 25

IEA



Â 2020
83GW/ +14

2021 70GW

Â 40 50% 20%

Â

Â

Â 1991 2001
2010 GW

SupplierChain

Â



2020 734GW
2020 34 7 3 kW

3 kW 2.4

2020 3 8230 kW 10
8% GWEC

1GW= MW 100 kW



56% 52GW/
18.2% 16.9GW/

2.5% 2.3GW/
2.1% 2.0GW/

1.8% 1.65GW/
19 0.6% 0.55GW/

39% 288GW
16.5% 122GW
8.5% 63GW
5.2% 39GW

3.7% 27GW
20 0.6% 4.4GW




