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Evening on September 9, 2011
Photographer: Chuichi ARAKAWA

Mills in Floodlight
https://www.kinderdijk.com/
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GLOBAL ANNUAL INSTALLED WIND CAPACITY 2001-2016

60,000

70,000 MW 63633
51,675 54,642
50,000 45,030
—36,023——

40,000 38475 39062 40635
30,000 26,850——
20,000 20,310
' ” 51 74 7037
10,000 6,500 — 7,270 — 8133 8207
il I H

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201 2012 2013 2014 2015 2016

GLOBAL CUMULATIVE INSTALLED WIND CAPACITY 2001-2016

500,000 MW ' N 486,790
IR % jj 400GW X l’) j(g' LY EQ1E'§~§ 432,680
400,000 36935, — [ —
318,697
300,000 282,850
oss 238110
200,000 159,052 — it | ! L -
9 120,69
100,000 73 957 —
31700 39431 4620 59 091 I I
; — mm mm HH

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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China

United States
Germany
India *

Spain

United Kingdom
Canada
France

Italy

Brazil
Sweden
Poland
Portugal
Denmark
Turkey

Rest of the World
Total

148'000
74'347
45'192
24'759
22'987
13'614
11'205
10'293

8'958
8'715
6'025
5'100
5'079
5'064
4'718

40'800
434'856

32'970
8'598
4'919
2'294

0
1'174
1'511

997
295
2'754
615
1'266
126
217
955

5'000
63'690

29.0
13.1
11.7
10.2
0.0
9.4
15.6
10.7
3.4
46.2
111
33.0
2.5
3.7
25.4

14.0
17.2

114'763
65'754
40'468
22'465
22'987
12'440

9'694
9'296
8'663
5'962
5'425
3'834
4'953
4'883
3'763

35'799
371'374

12
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ANNUAL CUMULATIVE CAPACITY (2011-2015)

GLOBAL CUMULATIVE OFFSHORE WIND CAPACITY IN 2015 14,000 MW

12,105
5,000 MW 12,000
10,000
B Cumulative Capaity 2014 [l Cumulative Capacity 2015 8728
8,000 7.046
4,000 6,000 5,415
4,117
4,000
2,000
3,000
0
20M 2012 2013 2014 2015
2,000
100 II
UK Germany Denmark PRChina Belgium Netherlands Sweden Japan| Finland Ireland  SKorea Spain  Norway Portugal us Total
Total2014 4,500 1,012 1.2 658 712 247 212 50 26 25 5 5 2 2 002 8,728
New2015 566 2,282 0 361 0 180 0 3 0 0 0 0 0 0 0 3,392
Totii 2015 5,061 3,295 1,271 1,018 712 427 202 53 26 25 5 5 2 2 002 12,105
Source: GWEC
Note: Sweden and UK had decommissioning of 10MW and 6MW offshare capacity respectively 1 3

Rounding affects the final sums
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535 122% from the wind!

Dear Colleagues, &

This is a sensation.

This evening, Nov 4 2013, 00:07, the wind turbines in Denmark covers 122% of the actual demand for electricity. The share gradually has increased from
80% earlier in the evening. The quality of power is maintained.

| have for many years registered the share of wind energy when the wind was strong all over the country. The 122% is the highest ever that |
registered.

You can yourself follow the map and figures at http://www.energinet.dk/Flash/Forside /UK/index.html. which is up-dated every 10 minutes or so.

3 o L) e —
Kind regards "

.

Jutland - Sweden Power right now
Preben Maegaard Exports: 125 MW Measured in MW:
++++++++++ A+ S Central power stations 1.195
Kind regards A ke Local CHP plants k]
—~ . Wind turbines 2.060

Preben Maegaard, x o

Net exchange eksport 629
Electricity consumption 2.960

Director emeritus, www.maegaard.net
Nordic Folkecenter for Renewable Energy, www.folkecenter.net

Jutland - Norway
Exports: 954 MW

CO2 emissions 215 g/kwh

v LEGEND v

Zealand - Sweden
Exports: 896 MW

—

ToR—D . B NFHE
NEEANED122% . _
Dt N % FR % . U y

Zealand - Germany
Imports: 600 MW

(]

Bornholm - Sweden

Jutland - Germany
Imports: 746 MW

Last updated 5. November 2013 4:03

© Power right now @ Natural gas right now @@ Locations

@ Power grid @ Gas system

@ New power facilities @@ New gas infrastructure
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POWER RIGHT NOW

CENTRAL POWER STATIONS 709 MW

- LOCAL CHP PLANTS 313 MW

. JUTLAND - SWEDEN TR
EXPORT: 300 MW WIND TURBINES

SOLAR CELLS 0 MW

JUTLAND - NORWAY
EXPORT: 1,286 MW
NET EXCHANGE IMPORT -1,299 MW
ELECTRICITY CONSUMPTION 3,095 MW
C02 EMISSIONS 162 G/KWH

ZEALAND - SWEDEN
EXPORT: 60 MW

3,172MW
2 {EA=:3,095MW

— 547 MW ; BORNHOLM - SWEDEN

il
()

EXPORT: 12 MW
JUTLAND - GERMANY ZEALAND - GERMANY
IMPORT: 945 MW i EXPORT: 585 MW

. LAST UPDATED
2 NOVEMBER 2017 2:22
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Project Consortium:11 members

Marubeni (Project integrator)
MHI
University of Tokyo “
Mitsubishi Corp. : ’ = .
IHI Marine United ‘ I =
MES | |
Jiieon .Stee! PRIIRRRI— | 305L8E3YT
Hitachi

Furukawa Electric Hitachi Hitachi 2MW MHI 7MW MHI 7MW

Shimizu Corp. JMU Spar Mitsui semi-sub JMU Spar  MHI semi-sub

Mizuho Information & Research Source; Fukushima offshore wind consortium

.
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AKE 200m (120—700m) , 100mDiFEAES, 2.3 MW/EE

Statoiltti7i7
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Photo: @yvind Hagen / Statoil RS




Hywind D& (2017)

Hywind Scotland Pilot Park Source: STATOIL Website

Statoil plan to build the first floating wind farm off the Scottish coast. The park will be located
near Buchan Deep, approx. 25-30 km off the coast of Peterhead in Aberdeenshire.

The 30 MW pilot project will consist of five, 6 MW floating turbines operating in
waters exceeding 100m of depth. The Pilot Park objectives is to demonstrate
[y cost efficient and low risk solutions for commercial scale parks.

The technology that will be used in the pilot project has been tested with
excellent results in a demonstration project off the coast of Norway.

R % * Hywind
. \® Aberdeen Floating wind represents a new and significant renewable energy source that
o A will complement an existing and expanding array of alternative energy projects
- in Scotland.

This pilot project is expected to demonstrate the feasibility of multiple floating

wind turbines in a region that has optimal wind conditions, a strong supply 33
chain within oil and gas and supportive public policies such as enhanced

support for floating offshore wind pilot parks under the Renewables Obligation
(Scotland).

o Statoil office  » Wind turbine
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WIND POWER OFFSHORE
26 June 2017

offshoreWIND.viz All Hywind Scotland Floating Turbines Now In Place

FYIRE #
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ntact us | Newsletter | Recruitment =t= 101 e

TdEOl FLOATGEN 7o|:| 9I7C Source: Ideol HP

ABOUT IDEOL / OFFSHORE FLOATINGWIND 7 IDEOLINNOVATION 7/ PROJECTS 7/ NEWS /7 PRESS

Home » Projects » Japan project

JAPAN PROJECT

: For Japan, a country in the throes of redefining its energy mix following
Sy - the Fukushima disaster, the construction and installation of floatin e
7.5 MW (two demonstrators) ' 8

wind farms is becoming a strategic requirement. Reducing the cost of

Installation site : floating technology by 2020 is one of the priorities of Japan's Ministry of
Japan Economy, Trade and Industry (METI). The signing of the partnership
Water depth : agreement between Hitz and Ideol reflects this dynamic. In this regard,
50 to 100 metres NEDO has launched a call for tenders to test different floating

technologies.

Objectives :
To validate a floating technology with a view to equipping future commerc
installed by 2020 (Tokyo Olympic Games).

Ideol's scope of work :
The NEDO consortium has been built around Ideol's floating technology,
cost-cutting technologies. Within the context of this project, Ideol is respg

PROJECT PARTNERS

Hitz

Hitachi Zosen

the design and engineering of the foundation as well as the subsequent cd
demonstrators, one in steel and the other in concrete.

Schedule :

» Design studies: 2015-2016

» Commissioning : 2016-2017

Perspectives :
This project confirms Ideol's potential to significantly reduce the costs of offshore wind turbines as well as confirming the

35

performance of its technology under the most demanding of weather conditions (typhoons).
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Offshore wind energy 2017 (1)

« Renewable UK & Europe Wind 3t
-O>KR>, 6 H6EHM™S8H. 5,000 ADO&=NNE
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Offshore wind energy 2017 (2)
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Offshore wind energy 2017 (3)
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Figure 2.7.3. CAPEX estimates for fixed-bottom and floating wind
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Carbon Trus? ‘Floating Offshore Wind : Market and Technology*Review”
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Figure 3.5.5. CAPEX breakdown by component for different deployment scales

M Prototype M Pre-commercial M Commercial

Carbon Trust “Floating Offshore Wind : Market and Technology Review”

Platform Moorings Anchors Installation Turbine Balance of System Decommissioning
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New revolutionary floating solution
reduces the costs by 40 9% due to:

m concrete foundation design

m guided leaning profiled tower
m self-adjusting downwind rotor
m stabilised by 3 flexible floaters
m installation without crane ships
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NENUPHAR - the next generation offshore wind turbines

Source: Nenuphar Website 48
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250 m g

Rotor diameter (m)

1% year of operation
installed power

20MW

EWECQO08, Brussels.
DOE, Annual Report , May 2008.
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Hydraulic pump (DDP)

e

Appearance Pistons

DDP/DDM: Digital Displacement Pump/Motor
Mitsubishi Heavy Industries Technical Review Vol. 50 No. 3 (September 2013) &b
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China

United States
Germany
India *

Spain

United Kingdom
Canada
France

Italy

Brazil
Sweden
Poland
Portugal
Denmark
Turkey

Rest of the World

148'000
74'347
45'192
24'759
22'987
13'614
11'205
10'293

8'958
8'715
6'025
5'100
5'079
5'064
4'718

40'800
434'856

32'970
8'598
4'919
2'294

0
1'174
1'511

997
295
2'754
615
1'266
126
217
955

5'000
63'690

s (Bi8)

- 3,038MW (18{i1?)

29.0 114'763
13.1 65'754
11.7 40'468
10.2 22'465
0.0 22'987
9.4 12'440
15.6 9'694
10.7 9'296
3.4 8'663
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