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Cost reduction of offshore wind in Europe

Offshore wind LCOE range and trajectory from 2015 to 2030, including estimated LCO#
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Selected projects

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Year of commissioning

B Offshore wind & NNG(UK) EAL(UK) ® Homs Rev 3 (DK)

e Borssele 162 (NL) B Vesterhav (DK) Kriegers Flak (DK) * Borssele 364 (NL)

Source: BVG Associates for WindEurope
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Cost increasing and falling in Europe

Source: CARBON TRUST

Costs in Europe were increasing, but are - ;
P g CARBON
now falling fast TRUST
= ST Cost increase drivers
# Purtial Garergion, Under Comtrton - Bottlenecks in supply chain

L = Wmchet Contimction

— Limited WTG suppliers
— Complexity of sites, distance, depth

. T i Wl
;.......‘... - Rising commodity prices
e L
-

T L Lath S e
@ Caprsen 1 A gt on Sl e

% ~ FX rate volatility

£3 5m/MW - £3. 8m/MW
installed capacity

vy e

Feojud Lapmslbm M#
=

But site conditions
are becoming more
challenging...

Source: The Future Of Vessels For

@ Offshore Wind, Fred Olsen Wind Carrier,
B 2014, London
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project scale
where

when

how many turbines
type

water-depth

from coast

total cost

support from public funding

turbine maker

float weight (ton)

mooring lones

Hywind
2.3MW
Norway

2009

spar
220m

10km

~4x10 **8NOK
(£952. 8{8M)

~5,900x10**4NOK
&7 - 8EM)

Siemens
2.3MW

1,100

3

WindFloat
2.0MW
Portugal

2011

semi-sub
40-50m

5km

~2,000x10**4Euro
(#¥925. 5{EM)

~700x10**4Euro
(#98. 9fEM)

Vestas
2.0MW

1,200

GOTO-FLOWT
2.0MW
Japan

2013

spar
100m

1km

483 - TEH

Hitachi
2.0MW

3,400

3

Fukushima FORWARD
14.0MW
Japan

2013

semi-sub/semi-sub/spar
120m

20km

475 0 0f&HM

Hitachi 2.oMW/MHI 7.0MW/
Hitachi 5.0MW

2,200/5,500/7,600

6/8/6

Floating wind turbines in 2016, demonstration projects

FloatGen
2.0MW
France
2016(to be)
1
semi-sub

30m

Gamesa
2.0MW

Gicon SOF
2.3MW
Germany
2016(to be)
1

TLP

~1,800x10**4Euro
(#923. Of&M)

~525x10**4Euro
($96. 748M)

Siemens
2.3MW

742

8+
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T3 0MWDwind farm

.~ The Hywind Scotland floating wind farm. (Photo:
@yvind Gravas / Woldcam - Statoil ASA)

The 30MW wind farm, operated by Statoil in
partnership with Masdar, is located 25 kilometers
offshore Peterhead in Aberdeenshire, Scotland and
will power approximately 20,000 households. 2017

https://www.equinor.com/en/news/
World’s first floating wind farm has started production
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WindFloat

A b A DWindFloat, Pévoa de Varzim @ F5km H g1 - WindFloat concept




Floating platform | offshore wind power (bw-ideol.com)

& L BB 2MW (Vestas V80)
7k{71< 334 —hL
Damping Pool ® 7 ARELTE
(36m x36mx 7.5m) N—
av 7 Y— Ik
3 —u oy ] DRI B
N—2 3 v OEEIRE (F
Aayv) 6 K007% 5158
AT I
7 7 v AP OFEAFE LB FEE. AL 0 20184
A RPE ERAREER 2 AF3 3IDEOL SADS HAEA % | 20214
- BHILE - W HEE - ¥ = b v (Jetro.go.jp)




K

AR EGTE LRI FE S X 7 LFEEE R (O — )
N — DRIFEARIE BRI R o A 7 LHEEERE [ 0OV E | 2014-2021
(e 2 AUTHRR 2, I Esk R 2k, Bttt 7o — A, ==
B2t A TR LA B\ U A H)

o)\°]7~—-—

”"d : 100m
— 72m u
I¥¥Ww \\\\”,/fh

NV RIRARAFE LR FEE S AT
DK
https://www.nedo.go jp/floating/index.html

2 SEEIE

Ol



Transportation of compact semi 2MW

Transportation of floating sub-station
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V-shape Semi
7MW
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Market size strongly affects on the cost

Cost increases in a small market at early stage Cost down with market growing

T BRALT

" FHEEATIE N AT
TLONDBTS | rrrorocs @ o v |
_ i:*:cgi H&%mmmﬁ : Hﬁﬂ‘?i% -

‘ ‘ A—=T23UN

f 2001 2006 2007 2008 2010 2014 2018
FRIThaSHES) = S 50MwW 82MW  318MW 373MW 882MW  1,483MW  2,64SMW
aitgmaen ¥ 0.01GW 0.8GW  1.1GW 1.5GW 3.0GW  8.0GW 18.5GW

Subsidies for start up Large market reduces the cost

HE SR FE—. BFERITT74+—5 14, 2022/8/9*



%%g%%k@%wk %F‘U
compensation 71 NS E YY)
LI DI (FZ2) D= D promotion

N

o KHFTE ERUNFEE7 77— o0, EF DA CHHT- 723
&, SHIZHEGREIE D ;}%@jt%iﬁw/x

 EPUEIH A ASLEAL, BRI AR C KB A, D E
THRE 7, OB M TR RSN T, A

g8, IR D R
« LSBT DAL EITHEHL T, R TRVEIRLWAZE TH &

s MERIEIITHBAGEIT AT A, JIRISKH IS 5720 O B 8Ly
AT DIALIH , FEIE R O RIS B

« HOTIRSEA TS E

1|||TT|

42



o
» —J7, B\J)BE ST 13 SEHHICC MRS AT HIMEDS
VB PE RS EERIIE R T OV 2 I T A S RE
DO TR ERIE~DO &I A 725 =R
o VIR S AR AME I I AC IR SE R A DRI BT ZE, LUET
BT U T HISE IS A O B AR A 32

» KIRIHDFEDRIR /U ND e H T HKERFEETT)

PR LB R LHTIREH S L THILLF,
YNGRl IR sl faw

R ﬂ%ﬁ%ﬁ%bfﬂﬂﬁ%h T, TEEL TR I35
\_&T e Aﬂﬁ%higii@ﬁ%gloﬁﬁgﬁb\ R & R E
L OVEIRH 00 3 7 2 2 4 38 2 [E O AT A ) 85

|m

g

BT

LLP

43



FrRANEEE HITTREZEORL WD D
MLWED EHNA AL EERRL %
WD H B EE 2HEHE D,
SRR E 1 IEEEEBLD
- T FEGE EYVLGWVWHOD
A IRl A LR 54
 BHBE D S FRIER -
EYEVwWHED
T E AN
bITEEED RS | 2
&% HmiTIZR B
FER D WDO—HZ2H®RE

KESH - THBElE -ﬂ#ﬂﬁ ﬂ)ﬂcﬂﬁ‘“‘ﬁﬁﬁ\ﬁﬁa& LY
REER BTEE




J-ll'

) R~ A ==
aEE R A8 D524

BRI O b BEE 7R JE R I IEBE, #eh N <72 D2 & T
/\*E@Fﬁgﬂ%‘?@%ﬂ BB lEENTND,

FRBEIT RRICIE Sk A A, JBREL (TIUB, 7/VREE)
N WP

NI o TWADITR R D EEA TN o TR K D
— D ZIESEBINDTT o T F— 030N, F U TR R A ERE
95 TSR D> K2 12 &

TEIREE BRI E O BN D AN—EED TR N T
T RNT - — BT ) KR SEZED I

45



o T AlERA A NI THIAD, TIVER, TIVREELERT
DUIRAEHDOERICH IoE— T RTDHZ L ZXD IS

(I ANADZEDRIIL TS

VEIRIL IR BB IR K DOEF 2R TR b H0, -
Afgfziﬁé'jtéﬁ“ HLWB W AR TXA

ML ZIUTIZ B DR EDNNEE 2T R AT T )L

BURNRSY

o7 Z CEHZVH H AR D HEE
-’@4:972&%@3@7‘0@7%73 S BRI E

M D—IR.

[/

ﬂﬂ\ N H_

i

T

)

|2 B L7 A
L OWHAIO BN A A, EEZIC K 5 KRB
77— AN KiE = AMES D AT REME

46



PATER b



EREOWESE
compensationXf)is7)>Hpromotionfie

- REEPEE R B [E A K K ORI AR AP 1 JRF B 20 =

- MK PE R B M ON\BER TH TR

- BRI SEE ORI T DR Z DM ORI ERIMRE | Tk
BREE DM OREFE PESE R, E 28K E K OBERARE T
WNFH DN MBELERD HFE

!

=

e, PP CE T AR BAGR T

THTA

BECRAN B T R, BIGRAERE I DS LB LR D D3




D.FEWD

c TIUMBHLDHARE R ZAREKE R SNNORKOMETHH T A
(RIS 7 7 — A D3HHE Ty AV ZET & O BEID

|

o BN & Fh7p 5 MR FL SRS G o T2 7 U T B OISR, #E

BB 7 O MEST S VB

-t&fiﬁ%éééiﬁ)ﬁ%ﬁﬂ*’J:K)%ﬁfﬁﬁéﬁﬂLJO)ﬁ¥ﬁ%
« TN XD, DEDEE - TE TG, TARBZEOYIEY Sif &

&%ﬁm?ﬁﬁ%%‘bf%ﬁm?&v

4

AR

49



