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EXMDFLEANRETE

All Wind : Global Cumulative Capacity 238GW (End of 2011)

Offshore Wind in Europe is expanding sharply
2010 : 3GW — 2020: 40GW — 2030:150GW
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el O LERAREBEDRIFBEIL. 20105F(I123G W, 20204FEIZ40GWIZZEL148TWhDE 77
NELERARBHOHBINDZEFTEINTINS, COEBHEIT2020FIZHEITREULEDE
NEEEMN3.6~4.3%ICHEL., 2010FEDHEADKLENE DH13%IZHEHT S,

20304EICIXFRHBEMN150GWIZHEKRL., 563TWhDEAMEBRINZEFHIhTINS,

(BEL) 1GW(EH -TYR) [Z100FkW (FO-IvR) ERLC. RERBOHf,
1GWIIRERETIE., . RKERF1EQICTHETS (BHEXRELS)
1GW=1,000MW=1,000,000kW
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Bt 2.5GW—39.8GW(1,590%)
¥ E 2.9G6W—40.0GW(1,379%)
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BELEANEFEERNIZED
FREENHETH(2021-2030)

2030%EIC, FLRAICKEHHEENM,
Bz LEAICLEHFEEICHS (49:51)

B2t 462—591TWh (128%)
# Lt 1775562TWh(318%)



FLERARE FUNBESED2012F 1K

FXM D201 2 HAEILL,165MW  (BFH293&) 20114 H33%1EH0
HERIREHITE€40(8 (#94,800(2M)

B EAED2012F KD ZREEEIF4,995MW  (&EH1,662E)

16ZIEFEE (59%)  26I T <—% (18%)  3RIRILEX—(8%) | 4GIK 1Y (6%)
B 1I0OME =B EHS5DFE LR ATI7—LDEE

TOTAL CUMULATIVE OFFSHORE TURBINES, WIND FARMS AND MW INSTALLED BY END 2012

REBE (20125FXK)

Country UK DK BE | DE NL SE Fl IE NO PT Total
No. of farms 20 12 2 6 4 6 2 1 1 1 55
No. of turbines 870 416 91 68 124 75 9 7 1 1 1,662
Capacity |

metalled (Mw) 29479 921 3795 2803 2468 1637 263 252 23 2 4,995

Source: EWEA

-2013~2014FED2FEMTEE 14D
FEID7—LNRERSH.,
H=123,300MWALB IS DT 5E

204FEKDBEFEEIX
8,300MWIZET AR EL
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Bigl0

Total Turbines
Wind farm (aw) 5 Country Coordinates 3 § o $ Completion &
London Array _ 175 x Siemens
B Uni ’ 51*3838"N 01°3313"E|
( - 630 EE= United Kingdom (g 3.6-120 2012
, 160 x Siemens
Gwynt y Mor 576 United Kingdom | (g 53°28'00°N 3"36'00'W 2.6-107 2014
.Triénel Bofkum .30 x‘Ateva Mumbnd 2012 ' hase 1 |
400 W Germany i )
Westll M5000 2015 (Phase 2)
BARD Offshore 1 400 W Germany g‘ 54"22’N 5°59E 80 x BARD 5.0 2014
, 111 x Siemens
Anholt 400 WE Denmark 56°36'00"N 11°1236°E 2013
. - 3.6-120
Nordsee Ost 2952 W Germany 48 x REpower 6M 2013
Meerwind SUd & Ost 288 W Germany (o 54"22°00°'N 7°42°00°E |80 x Siemens 3.6MW 2013
DanTysk 1288 W Germany 80 x Siemens 3.6MW 2013
Lincs 1270 B8 United Kingdom | (g 53" 11'00°N 00°29'00°E | 75 x 3.6MW 2012
Thorntonbank Phase 3/ 110 B}l Belgium 18 x REpower 6M 2013
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REBRE 32GW (BEHIY—VEFD
(FrEE. KERAEI2ESDEE)
BRERE: 1,200 R ($9179kA)  (ewuazs)

TAAY/N—[E, SSE(&) Centrica(3k) RWE(H)
E.ON() Statoil(/ILVIT—)F. FRMEHEKT S
BH.HR. BHFEOKXKFLENER

UK Offshore Wind Round3DE XL RERE

Round3 7 EEH¥E Y —

B2 e
1. Moray Firth Zone Moray Offshore Renewables Ltd (75%
owned by EDP Renovaveis) + SeaFnergy | 1.3GW
Renewables
2. Firth of Forth Zone SeaFreen Wind Energy Ltd 3 50N
3. Dogger Bank zone Forewind Consortium((DSSE Renewables.
@RWE Npower Renewables, (®Statoil, 9Gw
@Statkraft)
4. Hornsea zone Siemens Project Ventures., Mainstream
Renewable Power 4GW
5. Norfolk Bank Zone Eats Anglia Offshore Wind Ltd .
Scottish Power Renewables., Vattenfall | 7. 2GW
Vindkraft
6. Hastings Zone Eon UK 0. 66W
7. West if TIsle of
Wight Zone Eneco New Energy 0. 9GW
8. Bristol Channel Zone | RWE Npower, RWE Innogy 1L 9GW
9. Irish Sea Zone Centrica Renewable Energy. RES Group 4 oW

S KFELEBAFEEEX (Round3)

Offshore Wind - Round 3 Zones - Iteration lll

-
e

E3Roung 3 Zores < herason 1 Bathymery
- 12 8m Limt o
— Traoral Wasers .
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Tt THECROWN
.. D ESTATE

UK Offshore WindDREREILBE
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AL

Roundl 1.5GW Apr 2001

Round2 7.3 GW
Round3 32 GW

Dec 2003
Jan 2010
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BEOKXKEE(1) CNAETOEIR

5000 KW
@ 124m
2000 KW
@ 80m
500 kw
@ 40m
100 kW
@20m
50 kW
@ 15m
’H24m H43m H54m H80m H104m H114m
1980 1985 1990 1995 2000 2005

BEXEIEDE)IR (1980-2005)



BEDOXEIL(2) REDEBEXIL—FBH
Siemens B75 jb_ls 3 <., " - giark@ﬁ?xhtvﬁ—
JL—FKE: 75m (Q012fF4ARE HARE) | e A=
SMWELREROIL—FOTORAT b B st
FSUREE: =B 290km/BF

E#zEiE: 18,600m

BERE: 200k /F (EELOM/PVER)

330km7=AY, EXTHIANZL =8
FEIL T575km% ik

6MW A—4%—EfE:154m

154 meter

SWT-6.0-154

L AYA380
' (2REERE 1
RIaRE RKEE8534)

AR
TIITYYY

MW EREETF7/NARA380 10


http://www.gizmag.com/
http://www.gizmag.com/
http://www.gizmag.com/
http://www.gizmag.com/
http://www.gizmag.com/

BEOXREIE(I) mHEH
Siemens 6MW ¥ _E$rEUSERIEH4

201318 MW E R EQEII#BINNO TEEFELIZRESNT

Siemens : SWT-6.0 (6MW)

Direct Drive AR IZ LYK ERZR
F+tILE = (Tower Head)#350h [CRE =1t
A—A2—E® 154m

BREYAL:
Gunfleet Sands3

Demonstration Project
(%EEngland 8.5km;#)

Developer: Dong Energy . Siemens#2012~20134 I AIASOME LD E IS
(I DOWIEREX20125F4R) Ve \»\\X/ RETAHFPEE. TV B

REM: “SEAINSTALLR”

RAE#HEE 5000~

THL—2Beh 800hy (F—LE 94m)
HJHL—> 5&

(Operated by A2SEA A/S)
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%ﬁf:@ﬁﬁ%@]lﬁl FOW(1) Floating Offshore Wind

In Norway

- T : 9 HRADIINRr—ILiFER LR BRI R
Statoil Hydro HyV\_/II’_ld R o  ——

Norway
.- m—

; EREKEIZRfEh HHywind
Hywind

Stavanger #
KarmoymM 5 fa#I10km
7K ZR200m D ifE i

(200954 ARRE)

ERREEA:PE/IO—
EEIRB O R (#958{8M)
- 20115 ) F IR E R B 2 (Capacity Factor)

HABEED50%EEM  (—H1Iz3E EE35~40%. B IXF1425%)
(1Q:51%,2Q:41%,3Q:48%,4Q:63%) (FEMFEEE10GWh 2011)

_Stavanger

\ BRER: #EIOMETRE
¥ Statoil E—3rarha—5—L R T A (HBIESHIE) 2%
: BRKESA:2° LUREER

A—E>:Siemens 2.3MW Hywind @ %8

. . : 31 ] mEEICERERTRE  (JKiZR100m LA}

744 (Spar Buoy): Technip (Finland) Offshore Oil & Gast58—I%# EDRR. HiRZEE AT
#BET:100m #ELEE:65m FRIIABREEICKYIRMNEIRLARS
EEGE@E6em #EESm)
h7HI—= BEIRFZRE (§1&) IMWEBRENEICLHEMZEE

HBEXEH Nexans (Norway) BEXBEICLSIBEIRNDERICEHTE

%5 %8 :Haugaland Kraft (Norway) 14



HT-7iEAFEEIR FOW(2)

Wind Float HROEE DT RS —ILFOW R LA SR E) RIS

By Windplus ADOKAEHEESYTKFOW

(EDP, Respol,
Principle Power&®D6£tJVv)

BEKE: RILMTILILE . o A>
Agucadoura #5kmif _ e

(BXE:20114F10R) b
A—FE'> :Vestus V80 2MW
®EB: HT7)—FRK4m %Y

SRE BT (18) Agucadourai hEET7— L

Wind Float## &

Floating Offshore Wind
in Portugal

i

-Heavy Lift Vessel%&
FERETRESNT
ZILARr—ILFOW

BRI EFTEDEIZFEL
INGRARKDESHTD
IXRZHEMEBEILT
HRZHIE

ARIERFRXDTI—FHRE
QRIFA—E X HEXZ)

BRI
Principle Power i\ &%

VERBE  FEM3IGWH
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//upload.wikimedia.org/wikipedia/commons/4/4f/Diagram_of_Principle_Power%27s_WindFloat.jpg

IR AR ?
se L IXREDIFT(ZLEFIT S

« FHRALGoEBORNBEICRETES
KRB EN (XRIFRAL

- REBEIIEZEDIFICLLHITS
BRI L2665 E55E LIX26E

« HYWIND®DFEIZEZE(I50% (20114F)
BREIENS0%E5S, 40%0DBEICHART T LIFIZ1.256F
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2050FE DM DFEEIARFTF A

(The offshore Valuation Group))
125 -

122
100 -
- . l I

Fixed Wind Floatmg Wlnd Tidal Strear'n Wave Tldal Range

EBEEXFELRDFEE 0¥ 8.4/kW (L£58/MWh)
FHRLFELRAFRE @¥10.9kW  (L£75/MWh)
RS @¥11.5/kW  (£79/MWh) (@¥145/8)

The Offshore Valuation Group: #H AV /N\—([FEE IR ILF—KIRZEEE (DOE&CC) . Crown Estate®

D B FF#E#8 & SSE(Scottish & Southern Energy). RWE Innogy. E.ON, DONG Energy. Statoil& M E 51+
IRIILF—EDOVestasEDRNEEA—H—  BEIRILF—BEELXSE

Estimated costs in 2050

£/MWh
150 -

REOFLANEEORBAAMNIBRKALEFALRILETTNLHEDFRLHS
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o BIBIZKARERDatah AR L LY

« HENIX)TILAA LDatazx365B &AL THRLLNTT

e B E50m~100m®MERDatampiIEL5E LERAE N E[EETT
* %ﬁf’f&ﬁlﬂllilfﬁﬁﬁ%éhfb\ii

BEQHRE T —4ELEETT

JKET—ZICMAT, BEOHET—2MALL
e ERDE ADatatb WETT
PIEY35 &AL THRLILNTY

'%*L?b\ab*b(j: EER LA PERFHZEIETEEY
EEREBEOHAFLAIRRICGEYET
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| ay NS 9] .- ] LS —
-G RRBAEN —Lidar VAT LORFE—
Lider-1 Project 2001-2010 for Onshore Wind Lider-2 Project 2010-2013 for Offshore Wind
_ _ Lidar (Laser Imaging Detection & Ranging) {7 &, 5% &8 =kt
RENDEOZKILIZHFS S S — (L —F— &Y BN EEDBHEE AL ST, T7 OV LOEOHTF DR
BHTNEIERERERETE. KRPI[IRFIZBFASNS,

REpower 5M & AREVA Wind M5000 - inflow and wake

23:43:00,307 (10
r Range [D]
01072009 44 5 5 4 -2 0 2 4 6 8 10
6§00 . : ' h : &S §
43
500 K —
i -2 SWE/
- . )
E Wind . e
e e ForWind \/
2eetram A W -:,"’,.\.u L] ~
§ direction
200 Deutsches Zentrum
DLR fir Luft- und Raumfahrt ¢!
100 =
-d
[a)
400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 2
Range [m) = DEWI
(GL |

GL!
GL Garrad Hassan

A
s s AREVA
l“( < ”

Results of nacelle-based near wake measurements
(AREVA M5000, AV7, alpha ventus)

011-03-26 14-44-60.000

RBHE  mEssonhEtanE BB O E < RiE
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BZAEDIK;

Road Map for Onshore & Offshore Wind in Japan

Fiscal Year

2010

2020

2030

2040

2050

Onshore

2.42

10.80

21.20

25.00

250.00

Ordinary

Offshore

Floating
0.03 0.00
0.40 0.10
3.30 4.30
7.20 14.00
7.50 17.50

Total

2.45

11.30

28.80

46.20

275.00

(GW) (Cumulative Capacity)

(Source: JWPA (Japan Wind Power Association) 22 Feb 2012)

JoEL E ) 2.4MW/3
JRHHL 505
# 120MW
WK r—7 1 66kV
RS B A R 9%
Tt ax 4881 H
FHREE (A) 43.9(5HM
BEILEES 32%
EHIFEE R (B) 336GW h
FEEAM  (A)/B) ¥13/k Wh
Tt HLA 415 M/ kW

BARDOFLRNOREERIRAES (k)
(F#)NEDOI ¥ A N B H BT A FAAS
(20084 FSEF{H)

20




FEENDFEBEOEREE (2009-2010)

e Total Offshore  Added Offshore Total Offshore Total Offshore
Position g Rate of Growth .
2010 Country Capacity 2010 Capacity 2010 2010 [%] Capacity 2009 Capacity 2008
: (Mmw) (Mw)
1 United Kingdom 1341 €53 94,9 688 574
d venmark L% ) Nu.Aa 8.7 bbib aibb
3 Netherlands 249 2 08 247 247
4 Belgium 195 165 5500 30 30
S Sweden 164 0 0.0 164 134
6 China 123 100 4348 < P
7 Germany 108,3 35,3 50,4 72 12
8 Finland 30 0 0,0 30 30
9 Ireland 25 0 0.0 25 25
10 Jagan 16 15 1500,0 1 |
11 0ain i U (VLY 1 iu
12 Norway 2.3 0 0.0 2,3 0
TOTAL 31176 1161,7 594 1955,9 14916

-EXOFELRANREBEEHITEE HF 120 EH10HE ITERM
RE (X646 (123MW), BARIL106I(16MW) (20105FFK BHEE)
- (2010%F) hE (L LA IZ102MWETER
BAMEEICHBL-14MWIZ20114E38 O KH B & RICTH A 1=

21



FLENEE FEH

c RMDFLEBRAEBIIERERICILKRT HLITHESE

- FERANREIX. BUVRFHICEBN-BEAREIRILT—RE
[CEDRIREMEAE LY

BiRDEE., FEDBKRTEERE

» HEIIFEXNER

. SILZFHFXAO0Offshore Oil & GastH2—DEMAIZHIEHT
BHENRHD
o K. TOT7.PEEXTHERTHAIEELDHS

- BFEXEBAXTHLHFNTLSD
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BEICHITHHRE Tidal FRHEE

OpenHydro Swan Turbine
“Open-Centre Turbine” “Swan Turbine”

Siemens MCT “SeaGen”
Kawasaki Heavy Industries

23



BEICHITSHRE  Wave

PELAMIS WAVE POWER GENERATOR

[AHISTSTMpreSSIGNGIA®  Each Pelamis has three power conversion
W,

a30MW wave 'f[m < modules that together generate 750kW.
n

rson
toscale [

| G2
am

150m

. -
A v Waves move across the sea and cause the Pelamis
to rise and fall in a snake-like motion.

ki TR il
Pelamis Wave Power#t Oce%n Power Technolc,),gyili
“po” The PowerBuoy

overtopping
reservoir

LML\

turbine*ou’rlet

Wave Dragon#t
“Overtopping Generator”

=2

OYSTER®WAVE
ENERGY CONVERTER HYDROELECTRIC .
POWER CONVERSION PLANT. Bk

FI3AHRA—I Ll

T4 |

AYwT) T

. HIGH PRESSURE
FLOW LINE

SEA WATER PISTON ‘ %; \ i)j{])lb\’.!‘ﬂ p o
SRR VRS ¢ N N
e 4 SxoA/OX1FIHR
Aquamarine Powert = “COrAORXBARBIRATL”
Oyster . (MR XE #EHR)




BEICBITAREE BRFEE Ocean Current

Current Speed [m/s] 13FEB2002 dep—50m

i

28N . . . . . . . . .
128E 130E 131E 132E 133E 134E 135E 136E 137E 138E 135E 140E 141E 142E

BRREBEE (A—TUH) .
(K. EZ. H,=HDEBIEFRERAR) <L5LE
2L BADREEERNARENEROV

NEDO (BT RILX— FEEBMREHREMEE) ICL2ERHM EDBRIIERBREIRILT—ThHY. BEM
FRETEX., PBIITER23EENSSEEEZFE, HHEAMRIRIILI—REBELLTOFAILHHFS
ntTuns,

BhERARRAELBEORE

BR. FHICKAEFNDLENREIRIILF—THAHABREFATEN IR EMNLGFKEEMNTTEE,
BEREXATHAI-OUREANMERTE . KEDRNBADBEIZHREA TIEE,
BRTREBZTOIO. BRCERGEDZEERITIZ,
BLEICELSELIENTES O, RIEDRST. BE, IENES,

25

1.5
1.45
1.4
1.3%
1.3
1.25
1.2
115
1.1
1.05

0.85
0.2
0.85
0.8
075
0.7
.65
0.6
0.55
0.5



BEIRILE—REDOTHIGRET RG]

188GW
2050
2010 2020 2030 2040 2050

Wave and Tidal in Europe

estimation of market size T T I TR

(European Ocean Energy Association) =B TR X —RETH—5 L EH (OEA-J, 2008)
._4th International Tidal Colnference (ALSTOM, 2010)

HAE(GW)

20504
FTIC
7.6GW

2015 2020 2025 2030
&

HADOHBRFA(E) & BEXADEHEFEH (R, 7F)
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(#FR1GW, EAH0.6GWDEED) [ TR

U.K. Wave & Tidal Round 1

Pentland Firth and Orkney Waters Round 1 Development Sites

[5ite Name Owner(s) of Tenant A Development Sites
0
costatiesd €5 Aenewables Develapments (LK) Umed 2 Tidal
| ~ o, [ wave
E [ westray south 5% Renewables Developments (LK) Umited f J‘r] /o
i | A {y &
E Aguamaning Fower Lmmed & i v 3
BouBh K3 | st Renewabies Holings (LK) Limited — + ot + || BaseMap
Mtarwici Head ScottishPower Renewables UK Umited b e r ‘1 #| [ strategic Area
SSE Renew: ] g N [ United Kingd
[rrr—T y SSE Renewabiss 5N S (( A nited Kingdom
) E.ON Climate & Renewables LK Limited Developments (UK Lid A P
ot / Costa Head . s3z renewguies *")A | g Pl
west Driney South |E.ON Climate & Renewables LK Limited 4 om0, Developments (UK Ligg/ S fr }’:f'“k
/ yr 4 Wastray South ["; { &
P S5E Aenewabiles Holdings (UK) Limited & i '\ Y L
ek e Openkycm Site Develapment Limited 7
Brough ness Marine Cument Turbines Limized .
- - I ScottishPower s
Atlantis Aesources Comparation Pre Uimited, | Renewabies Uk Lid I \
[ mneraund Intematicnal ower Marine Developments Marwick Head ,'_]'r(:/arongn reag
Limited, Margan Stanley Capital Group SOMW {J Wave Farm Lid
|
Incorporated E.ON ¢l IgaI.e & Renewanles . |} Brougn Heaa
e N UK developments Lid e = | 200 MW
oz of Durcans by [scottishPower Renewsbles UK Limited visst Qrkney Mioais Soutn | I
E 50 MW L g
5] |Fa poine Pelamis Wave Power Umited ) /
* Tenant names are |abelled on the map i 'E [} i) 1]
/ _— A m
| EON Climate & Renewables I}
/UK gevelopments Lid _ |
Soutn T\
%L_) S
RNRY
2 B
| 1 b
\ | T
\ \ ALY b
\ \ 2 ¢ /
— - LS e !
— Y o~ /
[ L ~ L2 .9 /
I ’ \"j 1 Seasenesanon V4
| 4 ¢ (Ercugh Ness) Ltd 4
Cantick Haad r. [ Brough Ness
| Tidal De’f;o%m;’l Ltd __:'}'/ 100 MW /
# L —
z 200 MW X /
-1 — \ s f
E | I | + + F L £
Ocean Power! /\‘rl_m,__,\‘c‘_vj / + L=
Delivery Lid L\ o f ]
Far Point | S MeyGenLi | '\___f'
[ [k “‘m“‘:w"d /| _ seotisnPower

!] / S T T | Renswabies UK Lia
f {X—'“’"lf ! Meese of Duncaneby
4 100 MW

e thecrownsatate co.uk

THECROWN
W? ESTATE

Tidal

Wave

Developer

Capacity

Name of Site Developer

Capacity

Name of Site

SSE Renewables Developments
(UK) Ltd

200 MW

. SSE Renewables Developments Ltd
Westray South site

200 MW

Costa Head site

Aquamarine Power Ltd & SSE

SSE Renewables Holdings (UK)
Ltd & OpenHydro Site
Development Ltd

200 MW

Renewables Developments Ltd

200 MW

Brough Head site

Cantick Head site Scottish Power Renewables UK Ltd

50 MW

Marwick Head site

E.ON

Marine Current Turbines Ltd

100 MW

50 MW

West Orkney South site

Brough Ness site E.ON

Scottish Power Renewables UK
Ltd

100 MW

50 MW

West Orkney Middle South site

Ness of Duncansby Pelamis Wave Power Ltd

50 MW

Armadale site.

site

S.Total

MayGen Ltd (International
Power)

400kw

600 MW

Inner Sound site

S.Total

1,000 MW

27
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AnEE. BRAEBDEFH (2)
5o L IEXTREDIFIZLEH TS

. BRI THEEACCFATRERETRILE—

FHIRILE—RIE. EHAMIZEILTHADEIA
MRS BEMEEEREGZER BRICKOTIEXETHEL
BEEIFEHNICEABRGEMZELRELTWVET

- BRIEP-LIEYLERN

BICHRNTOADTEICRETE., RIEREERISEL
THERICEO>TRREELTHWEREA BITERYET

« FIRLBRLABEXTEDIFICHHITS

ERFEDIL.26EHES5T T 26
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e T — AL EETY

B|iEZ kb5 RDatah  ax Ly
HENIX)T7ILEA LDatazx365B £ L THLINTT

EENLKENI00METHHRRData (SR EProfile) A d (L
JL.J:n-tﬁh\_.r —C_d—

ADCP7E DEAIFEBRABINTIVET
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ADCP (Acoustic Doppler Current Profiler)
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EMECTTAMRMDWave Devices
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