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EX (EU) (CHITDEIRBIFEERED DR

(2005-2017)

FRAIT[XEADFEED 9 FHTABIREZIRVIREL. 2016£E(C2{IICHEE,
KRBA (14i1) OEDZIRZ AHOREHN NI RIBABIRSSIVICR L,

2015 REAH

KhzikE
2013F mAAH 3NMITE E
20074 DN "ﬁ;_’?ffg 20166 AN
HBHNDEIRE F AN hEikE
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20174F(XEU28HEIDENMHEEND 11.6% AN FEENMHIGLRE.
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EXM (EVU) (CHIFBERBIFERELHBINEROHER

(2000~2017)

BRN (EU) CIIEERIFTEEEIROSS5BERREIRILF—LEERN20074F(C50% 2 220
20165 LAPF(E80% LA E(THEN,

2000 APz, DOFREFTERENMERIBNNZHII TS, FREIFTEEETE.
2012FFLARE KBEF. KABANE-I7IR0. 201 76 (FHEUA A 0

HEO;FEESE. Nordstream2 (/UL NEREIRERAHZIN1T54>  55biINM3/Y) OFE%EE,
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B (EU) (CHiF MR RILE BB ERBIPR

(20174F, BifiI : 10{8€)

BRI (EU)DBERIBRIRNF—15ERR (20174)

N1Avz TOft
23(8€ 71=€

0.305kF  0-09%6M

INA ARRE
65{2€
0.85JkM
“ ELERAH
BETHRIRINF-AD 148(E€ IEiWak: =5
REBEO55 1.923KMH 223(&€
% ht =5
52%h ENFE ¥ FEH 2.90JkM
75/8€
Y5 0.9 8 JkMH
109/8€ ex.@¥150/€
1.42JkH

B (EU) (CHIT DD FEEDFREFhEEEE DHER

(FE E&HLFL) (2005-2017)

FRIFTEZAE T,

= M wi W E VL WA =% N0)
2015 23%
2016 13%
20178 20%




BXMl (EU) REAHFEE (EFEL-FL) OMERISEFMOHERS

(2010~2017)
20175(311.5GWOREANI’ O 1) M RIGINERE 20164E(3275E1—-0 (3.6%M)
iwEEa3223E1—-0 (2.9%M) FE LR 931E1-0 (1J52100/EM)
PEERE 148E1—-0 (1Jk920012M) ¥R 182/E1-0 (2J53700/EM)
FEREA 75E1-0 (980012MH) (ex.@¥150/€)

FRHSEEA T,
F ERDERADEHD
20154  50%
20164 67%
20174 34% ;

BRI DF LR D FEEEED DILKRIR

Offshore Wind in Europe (1991-2016)

20174KR TR AN1,578BFO0DYMIIEXR. (ERHATARRFE1SEL EICHHY)
BE10EMTH1445(CHEKR. 1997:0.03GW — 2007 : 1.1GW — 2017 : 15.78GW

{7 : EH&HSAD (MW=1,000kW)
kR : SREteufmaen (G0
5% : FREEEREED  (E5)

(U57) BRMICEIZF¥ LD FREOFEELENHE (1997-2017)

(Source : Wind Europe offshore wind statistics 201 7)




BRMNDF ERDFEE FRIHIZMRIE

Market Size of Offshore Wind in Europe

BRI ICH 15201 5FEDFRIIEEFITF2. 3I8MH (@¥130/¢€)

Annual Investment in 2015 18 billion Euro
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bn EUR

2010 2011 2012 2013 2014 2015

B Investment requirement —— % y-0-y change

BRI ICEH 127 LR OFMBEIZEINE AR (2010-2015
2015$®Eﬂ'}‘|‘|5¥lﬁ.ﬂﬁ'§fﬁi§ﬂ§§ﬁ Offshore Wind investment (excluding Transmission & Re-finance)

FERDFEERME 167 2 0 048H (Source : Wind Europe (ex EWEA) )
IXEF R 23001&M
DI7AF >R 390 01&H
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EXM DN S DF _ERAFEERES DILKTFAE

Offshore Wind in Europe (2017-2030)

2030£F(C4fE~51E5DEEN (20174FLL) [CHEXIZFAR  (SFRISEEAG10J5MMIRN)

Expansion of Offshore Wind Capacity
Baseline Scenario : 2017 16GW — 2030 64GW
Upside Scenario: 2017 16GW — 2030 86GW

(Source : BNG Accpsoate for Wind Europe (2017)

BRI DF¥ L RN FEBEENDILKXFHE (20174 ~20304F)

RETERIFAE | Base Line Scenariolds#® (64GW in 2030)  Upside Scenariold32#f (86GW in 2030)
FRFERESE (H)  ROBER(EUpside Scenario  (Base Line ScenarioDFTE(E 2024 F A EFRAGW/EE)
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REFERND 592K 3B%KEH

UK Offshore Wind Round3

Capacity : 32GW (Total of 9 Ocean Zones)
(RBERFE 3285 0HA)
Invenstment : GBP 120 bil (#116J8M) (@¥135/£)
Developpers: SSE, Centrica, RWE, E.ON, Statoil etc.
By Main Energy Players from Power, Oil & Gas

UK Offshore Wind Round3

FERRY-> SEALIEE IR

1. Moray Firth Zone Moray Offshore Renewables Ltd
(75% owned by EDP Renovaveis) + | ¢ 3GW
SeaEnergy Renewables '

2. Firth of Forth Zone | SeaFreen Wind Energy Ltd 3.5GW

3. Dogger Bank zone Forewind Consortium( @  SSE
Renewables . @ RWE Npower | gGw
Renewables. @Statoil. @Statkraft)

4. Hornsea zone Siemens Project Ventures . 4GW
Mainstream Renewable Power
5. Norfolk Bank Zone | Eats Anglia Offshore Wind Ltd .

Scottish Power  Renewables . | 7.2GW

Vattenfall Vindkraft
6. Hastings Zone Eon UK 0.6GW .

: UK Offshore Wind Rounds

7. West if Isle of Power Leasing Round
Wight Zone Eneco New Energy 0.9GW Roundl 1.5GW  Apr 2001
8. Bristol Channel | RWE Npower. RWE Innogy 1.9GW Round2 7.3 GW Dec 2003
Zone ) Round3 32GW Jan 2010
9. Irish Sea Zone Centrica Renewable Energy . RES 4.2GW

Group ' Several years are necessary

from Leasing Round to Construction 11

BRMDFLERNFEE BiRY —=>0

Ocean Zoning for Offshore Wind in Europe

BAFhisiE (EEZ) %&3%¥ LERADREBAICKHURICY —=>J BT EDHEMIIERU,
PRI > ISEMOY TS FI— > DIEFHRAL, SRFHIBHIHEEL TV,
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BRMICHIFDHNHEDITOS T NIA MDHEFS (1990-2020)

Cost Trend on European Offshore Wind

- 2000F([CERENTUY F1EEDBEMAILZRE. UDUIVRIETHIS THO2008FEEFTIAM LB EHITR.
- FEEFREHIUED'0.5~ 1 GW (500~10005+07y0)ICHERUT=20084F~ 201 0FEBBEICOR MVERICERUTZ.

BARI(IHRED2000EUFI DR

R BHFRERZAIEL
MIBIEXRICEDIA MERZRIRITZENEE

1990 2000 2010 2020
BRI D ERDREDH HHIEDCAPEXDHEFE (1990-2020) (Source : The Carbon Trust)

2010FELIFOFEIA MINER ICIKiFRZEHRIT TV,

+ 201 7FE([CRAY TSN B EA—I23> TRFITREDENEEAREL I ZTO> 10 M3 ILENT.

- WED2017FZILEFEMWh U DYNEF) &0 57.550R> R, kWh (FODYMF) s1b 8.6, (157K R150F33E)
- SEHETRMBOFRIAREELARF - TREIZANIEFARERNRIAZN TS,

B ¥ ERAFKEIAMIBURFEOFREIAM TELTED (@iE#EmR)  MEEFREDO—HFEIRELTO Miiz#IZILD D55,
13

BRM¥ E@ED FHEIAMERFIE (2015~2030)

Cost of Energy of Offshore wind in Europe

ERMENFEERS (Wind Europe) (3. BRM2ADTIIFREIA MY, 20304 (CIE EFTORBIEREBIA
T ¥43651—-0/MWh (¥8.5/kWh(@¥130/Euro) U TFIC{EREh3EFE,

Fle BRMICREENTEDH 25% 2 #HETESREBIHEDFIEL.

RIEBIETEIII541-0/MWh (¥7.0/kWh(@¥130/Euro) TREHTIHTHIER .

Lowering LCOE of Offshore Wind in Europe

14




BRI DY T 51 F1— >t

Supply Chain in Europe ¥

FMN U7 DGlobal Supply Chain —&E0D#ESEHEENUEE -
(727651 Asian Global Supply Chain hERi&SN 2 E]REE)
: BERE
ixte . EREE
Rt B 1R
KRR

Supply Chain for Offshore Wind in Europe
(Source : EWEA “Wind in our Sails” )

ERIH ¥ LEADFEERIOS IV

Offshore Wind Farm in Europe

RE. B BERICEEORMAME
BIRMERE
TBIEREROEN
* LEEDIE
F EEBRTDE
BIRIXERRDENEE

SERIFELERNT7—A

J7—hIeDDEH|
FEH : 505F0DvH
(500MW)
SO : 2,2001EM
S¥_EMEFE : 10km x 10km

Sheringam Shoal Offshore Wind Farm, UK (317MW (3.6MW x 88) (Photo by Yoichi Oda May 2014)
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Offshore Wind in Europe

Vessels and Platforms

Jack-up Platform

Excalibur Leg-stabillised crane vessel DP2 Heavy lift cargo vessel
A2Sea Sea Power Jumbo Javelin
(Left) Leg-Stabillised crane vessel

Ordered by RWE

to Daiwo ship buildings, Korea.

Delivering 6BMW x 4 WTs

100 mil Euro for one vessel )

Major Specifications
Overall Length 100m Width 40m
Maximum load 4,200 ton
Cranes: 800 ton, 500 ton
Highest Hock Height :

. i i 110m above deck
Semi-submersible heavy lift vessel Leg-stabillised crane vessel
Thiaf at Alpha Ventus Ordered by RWE
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- Video Tour for SMW WT

SMW ¥ EFREENEFTA

~Siemens-Gamesa SMW WT BOW construction ~

https://www.offshorewind.biz/2018/01/01/siemens-gamesa-shows-how-
its-done-at-sea-video/

SMWi¥ L EE DB RNERSEBNMET A (a:05)

Siemens-Gamesa SMW WT (Wind Turbine) #i&

(2017F11A28HEERNS)

e Siemens Gamesa Renewable Energy has launched a new 8MW offshore model that features a
167-metre rotor. (Blade Length 81.5m)

e The SG 8.0-167 DD model has blades that allow for an 18% greater swept area and up to
20% higher annual energy production than its SWT-7.0-154 predecessor, Siemens Gamesa
said.

e The company added that the new turbine re-uses proven components from the predecessor
that allows a “short time to market”.

e A prototype 8MW machine with a smaller rotor was installed and commissioned in January at
the @sterild test site in Denmark, with a prototype with a 167-metre rotor to be installed at
the site next year.

e The SG 8.0-167 DD model is expected to be market ready in 2020, with Danish outfit Orsted
planning to deploy the new turbine at the 752MW Borssele 1&2 offshore wind farm in the
Dutch North Sea.

18




- Video Tour for SMW WT

S MW ¥ EREENEFTA

~Siemens-Gamesa SMW WT BOW construction ~

19

SEV (Self Elevating Vessel)

BRINOF _LREZEL(C(ESEVEFISEPHAEVSNS

20




F ERBEXEEDIERS

Bigger Wind Turbines
EEXBEEDHETZ (Development of Bigger Wind Turbine)

BREHHKBEMEDIHETS (Average size of Offshore Wind Turbines)

¥ LR, BESICRBIEN, REIZMVIER
2.3MW Rotor Dia. About 82m
3.6MW R.D. About 104
ﬁimi*ﬂ{twuﬂﬁ 6MW R.D. Abgﬂt 1542
Limitation of onshore WT SE_ R EIZAKBYE
(EREEXDIRT)

8MW R.D. About 167m
Offshore WT can be enlarged (10MW R.D. About 200m)

(Source: Mitsui & Co. Ltd.) (Source: A2SEA A/S)

21

SERNBREEA NS TT

Subsea Foundations
Offshore Wind in Europe

Foundation per Share

Typical Foundation Structure

(as of end 2015, MW)

Current major structure is monopole (80%)

(Source: EWEA )99




REVNZEREWNIEL ! Big is Good !

Key for lowering the Cost of Energy (CoE).

BEIAXNLEWOFERLD

LCoE = _CAPEX+ O&M + D
Energy Production (kWh)

EEEFIAXZIVEERL « HES (EP) HO0-9-BREO_E[CHHTS
(Swept Arealcttfl : RFEDFEOEK)
—2MWEE%Z240FKET3LD. SMWEEZ60FRETIH .
HHHEDDEBENL

2O MRIBERKZVEERL « BRELISV. XIEF5538,. SEPIZ 1H1585FM.
10042 THEMEIREIIE1208 (1A21kh1.2H)
10ARETAEMAIBEIE308 (1 AR%47zh3H)

E& @ Dudgeon Offshore Wind Farm

6MW RD154m X 67 = 402MW 2017F10R8¥EME  erz118)
55km2, 38km offshore to center of the farm
15@5%R >R (2,250/8M) (56/5MH/ kW)  (@¥150/GBP)
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EGWE Dugeon Offshore Wind Farm

SOV (Service Operation Vessel) THET2iERIZNF. DP(Dynamic Positioning)
1259 —2y NERD60EZE (40 for OW, 20 for Crew) SE=E. BE. DA, TL—-IL-LE5%H.
1 H SEFMIENTE, RGNS (12/BE =22.2km ) INCH BT FEB H(3/\AR— Mk,

25

EGWE Dugeon Offshore Wind Farm

SOV (Service Operation Vessel)

Walk in Bridge to offshore WT
26




EGWE Dugeon Offshore Wind Farm

Offshore & Onshore Transmission

67 WTs - 1 offshore SS : Inter-Array cables (33kV)
1 offshore SS - 1 onshore SS : Export cable 40km x 2 (132kV HVAQC)
1 onshore SS - SS/National Grid : Onshore cable 48km x 2 (400kV)

27

EOWE Dugeon Offshore Wind Farm

Operational Performance Cf : 48%
Annual Net Output: 1.7TWh

sTELED(CFHEETETVS
28




BZ5RmE S rEREO3RCLATS

Key for lowering the Cost of Energy (LCoE).

(Key)
. 'EE% (Energy Production) [EUED3HEICLEHITS (REHNDFDODERXK)

EE (EP) [IEFERIRRIREE(CI)ICLLHITS

ZOfEFaEJ (REBHIRE) ORZHEOTE=20FBDTEE2FRMITZE

(BFRORIR) JAMIFEDHD (XHR) . WTiEEE ((T—H-T) FEFETES (FRMR) .
LN, AZFDHIAD DRV FICEER) .

(BRI DIFIR) 25k - REHNEE. JAMSRAEFRHD.
RA%5HIEFRISL, 25k - RIGEZE, XFDeveloperAICEEHFEMAMD TR,
ZEM, RIR, MBEEI5—-(C. JOOMRERENRHETN TS,
IoT. Big Data%iEHTE3RMHTETNS. (16GW)

* YA NEE, I7—-LA-THM1Y (RELRE) . BEEENTLEEZRECELETS.
BUEN2{EDOY A Ma 555 LS8 Hbﬂitﬁﬂutéétlzt;u_tb‘ﬂn%’) (WAKE).
B (EmE. EE) (d:".‘-%—‘.“(i?éﬂﬁ'é (b5W3DatadiEM. Hindcast, MetOcean#&) .
BRI ZEVCGERLTVS (Floationg Lider, Double Dopplerfz&) o

XERTOCAZ. FIHAN30%a1#ENS. IRTES50%FIEOTOSTIN (400MW)HHIR,
XGEARORAFFMEZR Cf(Z. Hywind Demo(2MW) T(3201 1E(CERI50%.
Hywind Scotland(30MW)T(368% (201 75F#GERINSHERIDEE)
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SR 55 L F R OEA

Wind Resources Assessment
Key for Turnover & Lowering the Cost of Energy (LCOE).

iRl IXNF-RAROEXR RHORBEEU (BHEROFHFM)
IXNF—EI9—RIEROIERBRN—ARRBITET R EERNBRVEOF = HIMA
DONG(2017), Statoil(2018)I3#1#&Z%E (Oilt°Natural Gasztt&hSHIER)
HFLRNDFEBG IRNF—ASv—DNEATIHERIRNF—FE

SiteZ PN T FERREHRBRN ENS,

(Source: equinor)
30




ERFiih 55 L FRDOER

¥ LR ORI Wind Resources Assessment

Key for Turnover & Lowering the Cost of Energy (LCoE)

FLRANRARICHITIER - BRAFTOBEN

¥ ERAFEEROTYA>

JENHHRSREET O 1 MA b
(Source: NEDOK—LR—2)

BRATEAAY b
(BHERBECH\IZ TR D)

Arklow Bank, Southern Ireland

METROSSRTHR - T 5ZE

31

N &iRFEH 5t L FROER
A LB DA Wind Resources Assessment

Key for Turnover & Lowering the Cost of Energy (LCoE)

PHRTAI-CLIAR  HRT — TENE LaBEE
JEER - JRLE)
SE-SE
K e - R EEA
TR - TR
KR

EUREDR] (ZephIR 300 CW LIDAR)

#AE (GXERIEE) : 10m~300m
BHASEHN . RX108E (EEEE)

T=HEIE UTINILL)

1)U NEEBEFLE
GSM/GPRS/3G/4G
BHYTSA
A5 ) —IVIRKIE
sE50E FEART
HEEINAH
SEAWATCH Wind LiDAR buoy N——
(4% : Fugro Norway) i b :
=i Y . WAJZM LR
ik o BRBIBFAIEBERER
& 2,200kg o BA (TR LEEREIFE
=& 6.75m « Bankablen7—9Huig
B :2.8m

(Source: Fugro Japan)
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HBEMEHNCAPEXEELATS

Key for lowering the Cost of Energy (LCOE).

— XMERECELD. BEFEHIH2HER (DG1)
ZRMERECEKD, J7—-AGELRAHDRE) ORI MR- RE (DG2)
ERRICEDETEARNT LM IRE 25T, (FEED: Front End Engineering & Design) (FID)

33

BEMENCAPEXZELRTS

1)L EERE
SRTTNRERE, BFaH - HADERBELRUEIMTZBLS.
BRICBLEBEMRZEEYD SH., FEFBEEMSCGEVLRRTIEZEET D,

Source: equinor
( q ) 4




BEMENCAPEXZERTS

2) MappingilE& : BHZFEET4H 3 TEOEERE = DatafME(CLD3SR%E1,100MECHSA
= B(208{E7z/BEKRS = 20FROAFEH2FE VAR

UXO:
Unexploded Ordnance

Source: equinor
( q ) 35

BEMSNCAPEXZERTS

3) REERFEHENRER—-U>JHE
20 MR 1G5 TIREAREL

Source: equinor
( q ) 36




BEMENCAPEXZERTS

4) BEME LKFRICENUEEBREE TEZEET D,
BREETECIDIANIERRS,

Source: equinor
( q ) 37

BIEMBHEDOEN

FLRADYA bDMEEUR I DIESE ¥ LR EBERLEETORE(L

BH : https://www.windpoweroffshore.com (Source: Fugro Japan)
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F LERDBEFEYA NOMBEERATDTRN (b1 NEE~s5m8st)

FEMORE MBS (HAEESILERR)

FiERE (IEERE-CPT)

HHREEE (CPT-Y2 U/ ENHER - IRIRE)

BESEREt ERIYIRERTE

HhARES )V B TR HIRRMT

FHifEEt - soEt

(Source: Fugro Japan)
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BEENRV RS SEDERE C RSN 5— RN RYEERT

WEAE
SYINE-LII-HYI>4— (SBES)
YIFE-ATII-HU>45— (MBES)
YA RAFv>YF— (SSS)

BRFEE

YR AT OI715— (SBP)

u b~ W N =

YIFE-LTI-HI> 45— (MBES)

REAE
IERERRIKIR
BIERHBAZ
TBIERE DT
BIREEY) (CRFEHOITA
REDBEHLE

YA RRAFv>YF— (SSS)

HIRRATOI745— (SBP)
(C&DIBECHTEIHDEA A~

(Source: Fugro Japan)
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ABEMERRET (GROEHER) : CPT

CPT: Cone Penetration Testing - J—>BAER

CPT(&, SElmhM#IROFHAEE (3->) Z—EDORE (B 2cm) THAZ(CZEERITHER.
HIAS D 1 FAF I &G ST T IEN TE D,

BRI T, ¥ A BRSO ORI ERERFCPTICLDEMEENTVS.

MEEMEREETCEEHRY Y T EZOERREENNE.
%W%ﬁ%ﬁtcww?—@@ﬁﬁﬁ ZRAWTERET/(GX-4—%
KB,

CPTTHMST3T—%4
1) EhEIRIR 2) AMER 3) HEkE

CPTOEA XY

1) FAECHHSEEINFE
=R - REVEROBAZE. BIFEOR M

2) EENTHEEORVT —INESTES
=HIRURIOQLDIFHERFHE, Z5 CREREREEYET

« AR MR

3) UL LTHIAET —5ZEISTED

=T HAE IR PORNADI IEHUEAL,

L—E—: fEHIFLRTOCPT

(Source: Fugro Japan)
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CPTOERMES T

A9 IR—)LCPT >—NRyRCPT

ERIPCBEL— YT —VEMA LIBHIMPSEPEFICLDAEERME. JIL—CPAIL—LEBATMICEDCPT #iIEBIEICIZ3U.

RUIEY MCEDIERILEEHIFLEN 5CPT J->Z28 A, BIEICEEETES. BEE, BERISCPT I-22EA.
BEVEIZ RULEY NTHERIT B8, EWEEDHEN e, =T — MeRFRAE DR EBISFRSOM, FiEhiERES
ARIVGE LR EMEOFMERATEICANSNhS, DOLEERFR VW EZHEISRCAVLSNS.

(Source: Fugro Japan)
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KREBEMENCAPEXZEHRTS

Key for lowering the Cost of Energy (LCoE).

(Key) ‘&K (BOW)TII. KREBEMECIDBREDTALEIEIAMERS.
-REEROT/) 1)V (BOW)TSE. BEME(CIDEZIAMIERRS,

(BFDORIR) ERBEFAOFMMNTALRV. (—EPRiERN. TFEN. FHER)
BFEERADBEAISHZUN. (EEHOEBZIRRRERETR)
ERRBIENFAER WS BIRTXERMICLATH L2 ERH S8,

(77 DRAR)
KT IdAEHIEECLDAsIan Global Marketh'i2keh 20853,
Sealacksh201946HICSEP(Zaratan)Z&E(CEMFE (FormosaWF) .

SEERE  (BER. THR) KR/ R _
FHZEE SEP HiFiEsN 3

ow Hywind Scotland video tour (FOW)

October 2017~ by 6MWx5 = 30MW

=)

(#8x717—F in Stord, Norway (2017458 #MARS2) 25km offshore Peter Head, UK (20174108 &85RH48)

e https://www.bing.com/videos/search?g=Hywind+Scotland&&view=detail&m
id=957FC43DC6AA6802A9B3957FC43DCH6AA6802A9B3&FORM=VRDGAR
(full story 9:13)

e https://www.bing.com/videos/search?q=Hywind+Scotland&&view=d
etail&mid=44BB5ECE5A226023C83044BB5ECE5A226023C830&&FOR
M=VDRVRV (1:24 BBC)

e https://www.bing.com/videos/search?q=Hywind+Scotland&&view=d
etail&mid=38B1E813641549783DSE38B1E813641549783DSE&&FOR
M=VDRVRV (1:10 Opening 18t" October 2017)

e https://www.bing.com/videos/search?q=Hywind+Scotland&&view=d
etail&mid=F2FF930D4941A5311ACEF2FF930D4941A5311ACE&&FOR
M=VDRVRYV (2:08 Mating)
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FOW

Hywind Scotland video tour (FOW)

October 2017~ by 6MWx5 = 30MW

R DF AR TE

Global Challenge for FOW
Technical Developments for Deep Sea

(Source: The Carbon Trust)

FOW in the world
(Ocean test in full scale or scale model)

(Source: MGSSI
Hywind - floating wind roadmap based on MoE & METI )

(Source: Statoil) 46




240 BIUBIOA Mkt

Cost Breakdown of Floating Structure

M Platform W Moorings B &ndhors Installation
Floating Structure Break down of CAPEX
(From the Left) Semi-sub, Spar, TLP per type of Floating Structure

(From the Left) Semi-sub, Spar, TLP
(From the Bottom)
Fabrication cost,
(Source: The Carbon Trust Mooring cost,
“Floating Offshore Wind Market and Technology Review") Anchor cost,
Installation Cost)
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FLRADFEOESRLHIERETHR

History & Market
Offshore Wind in Europe & Global Market

[start || B0V ow [ sow [N 1ow I Ssow [ 1300w
1991 2000 2005 2010 2015 2020 2025 2030
[Fow [ start | =3 206w

BOW (BAERELEDFEE)
(Start) HRYOE LRSI T7—LN1991FE(CT NP TEK - 8%,
o REPREBEEN(L. 2000FFK35MW, 2007FKR1IGW (1,122MW), 20174K15.8GW,
o IRTEFTHF (BUN) 0EFHEEKRK.
e Wind Europeld. BRMNEADFEIGFREIZX M. 2030F(CFE L FTORGHEFRERAT F13965
I1-0/MWh (¥8.5/kWh @¥130/Euro) ML FICIKRESN2EF1E,
o Ffz. BRINCIIHEBHREDFI25% 2 MG TETIREBIHNMFIL . REBIH TIEFEIT541-0/
MWh (¥7.0/kWh @¥130/Euro) THRENEIEETHDEDHT.
FOW (Z&XFELRAHFESE)
(Start) HMFEHOIIAT—IVFEEERIEN2009FEN5Norway; P CHIIA (Hywind Demo:2.3MWx1)
o MILMIIVEBERTEINAT - DOEGLERER%Z KR,
o JIDAT2018FENBIIINAT—IVDESEHERN FHIA.
o 2017FMNSRETHFVIOEEFRERMIG. (Hywind Scotland) (30MW:6MW X 5)
Market size (THiEMIETFA)
o 2030FNHFRMIFE1I50GWI(HEKRTBREDTFH, 55FAKT(E20GW,

o FARAOFEEIANMI2025FURICERNEFFOLAILURRSNDE T AN TOS. 48




BARDIRSLERRE

Offshore Wind Perspective in Japan

RAITOEER BEICESF LEARERAHER (BF)

Offshore Wind Full Scale Demo

BOW 2 MW
Offshore Kita Kyushu
Fukuoka Prefecture
2010-2015

Joint Program

bet\ween

Test

BOW 2.4 MW
Offshore Choshi
Chiba Prefecture
2010-2015
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Offshore Wind Projects in Japan
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FLERNDFEEOFRIBGHIRA MO VICBHERSEF

Territorial Water & EEZ of Japan

Contiguous Zone (CZ)
(about 320,000 km2)

HBHEIEDRI2%E(FEEZ

HEEDH0.2% V-2

InE -
Territorial Water (TW) ZOGWOD;;FJ:@LjJ%%FED\

(about 430,000 km2) @Eﬁﬁjﬁgo

FLENDFEB20GWHS
HARODENFEDFI6 %N
HFarIEe.

R NR26-30fEM.
FEFRARIERY16-18 A,

FRETIBAREER 1 GWTANIE
Extension of EEZ @]Z F@T)@%iﬁ,b‘ﬂﬁ‘é .

(about 180,000 km2)

Extpanded EEZ+TW+CZ

(Source : Japan Coast Guard) (about 4,650,000 km2)
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Offshore Wind Model

BADX Ry
Offshore wind model

(NeoWins)

HEICTRERVEANEZTELT
RWNTED, JE LR ADFEE(C
BUEEBEMEES S,

— . PEICTREZDEREE
ENFELTHED, BEEDRE
BZEWFIFT2ENREEZE
BOhNTEr,

(Source : NEDO NeoWins 3% LR <Y
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RIFIE SOMIAXR14 AREESEEAR2{

Nagasaki: 971 islands No.1 in Japan
2nd Largest Fishery Production in Japan

AINSRBIEPETHEENSRDEDFETHIMBIEIC
F LR DFEECEIECEUTBEMFET D.

F LEDFEBOPERIE(SIRIENS HETHLT
AN AT F S -RRNIFEIETED,

BIEEOHEL BAROF ERANDFEBEOERICKER
FrzRCEIREEL 0.
RIFR(LEEREESEEERENEAR2MUDKERTH
h, BR—DEOENHD.
RIGTRINEHZRILH T ZENTED,

Nagasaki

EhHERTIR B S0
£ 14 RIFE 971
g2 EREE 605
347 JbiEE 508
Fa4 SIRE 369
554U HER 363
ENCR VAN St 330
BT =R 311
F£8M EFR 286
F£ou BIERE 270

51047 FIFXLE 253 54




Co-Existence

SERIF LR ERTEOHREAA-T

Co-Existence with Aquaculture

(Source: Statoil)

Coustnce [P LTI FEEBIBDIES A~

Co-Existence with Aquaculture
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RIGKZF(CHTHHGE

Nagasaki R&D in Nagasaki University
Co-Existence between MRE & Aquaculture

RIGKF(3201 75 4R [CHEFRRA IN—-S3 U HIBENE,
EEFEELBHEOBNICLD, BFBEIRIF-L
R -BEFLOHECEHIIMEZENICHELTNS,
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NETERELY

3 Test Fields in Nagasaki Emﬁwgﬁb 1 E;EE0)35§1§2£EE74 _}l' F

A
O mwstrr b

O i

- RIBIEAHEIAASR,
-4 1 JOREOHNS, RIFE
EUTOIRRBIEZRTE, IREZS1FMK.
-ERk26F2H268(CE (MBaEFEERAED
(REBER : BAE) ) NREERD
-ER%26F7H 158 ENSEE

Q@ offshore Enoshima Hirashima

(tidal stream nursery site)
LT

SEY]

h&8NE

@offshore  Hisakajima

(tidal Stream full scale)
ABTAKEN REWE HEEE

@®offshore Kabashima
(FOW full scale)
AEHiEE

59

RIGDMH 2 2E2(MIDKER

Strong R&D on Fishery & Aquaculture in Nagasakin
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Strong R&D on Fishery & Aquaculture in Nagasakin
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Strong R&D on Fishery & Aquaculture in Nagasakin
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Nagasaki

RISGDdH 4 s8DRKEHAFTES

Strong R&D on Fishery & Aquaculture in Nagasakin
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Aquaculture

HRDOEFITEIER

Global Aquaculture Production
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nquacuire  [EITDEIEEES DR (1980~2014)

Global Aquaculture Production

RAOEIEIHFOREESR.
FHEESE 4TH>(2004) b5 8FHb(2016) [CHEXK
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Aquaculture ﬁlﬁﬁﬁ?ﬁtﬁ o)b\

Feed Conversion Ratio

HROAOF2015F73{BANS2050F(C97BAN (EREAOFRIF{IHEST)
BRMHSILANKRERERE . ROBRIEFREXIEMENTLFEL,
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http://www.jfa.maff.go.jp/j/kikaku/kaikaku/suisankaikaku.html
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Thank you for your attention !

Yoichi Oda

Coordinator
Organization for Marine Science and Technology
Nagasaki University
yo.oda@nagasaki-u.ac.jp




