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Renewable Energy Research Laboratory

Early Offshore Wind Energy
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Flrst Idea for Oftshore Wind Turbines
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E ARenewable Energy Research Laboratory

First Ottshore Wind Turbines Built

Vindeby, Denmark,1991
Eleven wind turbines
Shallow water. close to shore

Protected waters: low waves
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TOP 10 CUMULATIVE CAPACITY DEC 2016

Rest of the world PR China

O % 5 GWECHE » 20162 >3

ZZL %”Ti‘a’ bR %t% = £55GW > 2

=5 % SRR T % it 514866V -
R al [&1201645 STHOBL TS

23GW > %3+ % & © £ 168GW -

——

.

Spain —
/ ‘
India \

/ \ Boan BH R f;]i»i*' hadi

Germany USA
Country MW % Share

PR China 168,732 34.7

USA 82,184 16.9

Germany 50,018 10.3

India 28,700 59

Spain 23,074 4.7

United Kingdom 14,543 3.0
France 12,066 2.5

Canada 11,900 2.4

Brazil* 10,740 2.2

Italy 9,257 1.9

Rest of the world 75,576 15.5
Total TOP 10 411,214 84
World Total 486,790 100

Source: CWEC
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ANNUAL CUMULATIVE CAPACITY (2011-2016)

GLOBAL CUMULATIVE OFFSHORE WIND CAPACITY IN 2016 16,000 MW -
14,384
14,000
5,000 Mw 12,167
12,000
B cumulative Gapacity2015 [l Cumulative Capacity 2016 10.000
! 8724
8,000 7,046
4,000
6,000 5415
4,117
4,000
2,000
3,000
0
201 2012 2013 2014 2015 2016
2,000
) II II I
UK Germany PRChina Denmark Netherlands  Belgium  Sweden Japan  SKorea  Finland US  Ilreland Spain  Norway Portugal  Total
Total 2015 5,100 3,295 1,035 1,271 427 712 202 53 5 32 0.02 25 5 2 2 12,167
New 2016 56 813 592 0 691 0 0 7 30 0 30 0 0 0 -2 2,219
Total2016 5,156 4108 1,627 1,271 1,118 712 202 60 35 32 30 25 &y 2 0 14,384
Source: GWEC

As of end of 2016, GWEC | N %i 5
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OC3: Offshore Code Comparison Collaboration

B RPN R 2 Ry (2005-2009)

Z2 A 2 ﬁitna %J > » 1% OC4: Offshore Code Comparison Collaboration
Hiz = A3 mﬁ;gtﬁ_ %% I Continued (2010-2013)

1 2 2% 2L 2 Bk Hopk o OC5: Offshore Code Comparison Collaboration

Continued, with Correlatlon (2014 2018)
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Thank you for your attention !
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