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Summary

In FY 2019, NEDO project of "Study on the Generation Cost of Offshore Wind Power Generation" created
a power generation cost map for all domestic sea areas to identify promising sea areas in terms of the
feasibility of implantation offshore wind power, based on weather and sea conditions, water depth and
distance from shore, and power generation costs, in order to understand the detailed cost of generating

offshore wind power in Japan.

In this study, the feasibility assessment map for implantable offshore wind power developed in FY 2019 is
updated with a new cost calculation model based on the latest information from European offshore wind

projects. In this interim report, the following details of the NEDO cost model update are reported.

(1) Updated with the latest information (2010-2021 data), the 2022 model has a better correlation coefficient
(0.70 to 0.75) than the 2019 model, with a root mean square error of 77 to 79kJPY for the period

referenced.

(2) The effects of wind farm facility capacity and wind turbine size on CAPEX and LCOE are analyzed.
The same annual average wind speed, water depth, distance from shore, and weather delay factor are
set. OPEX aree set at 9.7 kyen/kW/year, wind turbine sizes were 10, 12, and 15 MW (wind speed
correction due to differences in hub height was not considered), and wind farm sizes were 360, 720, and

1,080 MW. CAPEX and LCOE were calculated using the 2022 model.
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1 4C Offshore 7 —#~X— A https://www.4coffshore.com/
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16 E. Rosenauer, Investment Costs of Offshore Wind Turbines, Report of University of Michigan, 2014.

17 The Crown Estate, Guide to an offshore wind farm, 2010.

18 The Crown Estate, Guide to an offshore wind farm Updated and extended, Jan. 2019.
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DI DT —Z ZANTHEF L=,

IC = ICsub + ICWt + ICCADIetTCSSHIC O v rrrrrrrrrrrererernaatiiiiiiaieteestetnasiaiiaaiereseeerenes (2.8)
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NVESSELWEEG (Pr>3.6), S(PIE<3.6)  «vvvrrrrrerrrrrrrttttiiiiiiiiiiitt ittt (2.82)
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VS = 1/(1.852FVVESSEL)Y/24 ++rrreeeesssnnmitiititii et (2.81)



Co,cable = (1000*(Lacc + DTC) + 8,000 + 10,000)¥NH*Pr -+ -vvvneeermereininriiiiii. (2.8m)

TCO = 245, 000HNEPre e e ettt (2'8n)
ZZ T,

Cmob e €] (X% 2.24 )

Co,cable =T IUE TOMOER [£]

Cvessel,i cEARE (1 sub [JERE]. wt [JREL], cable [ —7 V], ss [FEEZEEH]D [£/
Hl. K% 224 /)

Fyr,i DL, RO — TV ENEND TEE T DS (1 sub [JEAE], wt
[JA\H], cable [Zr—7/1])

Tday,i LR, RO T A% (:sub [EAE], wt [EE], 3K 2.24 )

Tinstall,i D CARORE T A (1:sub [EERE], wt [JEE], ss [VE RZET]) [L£/H]]

# 224 )
Tinstall,cable : 7 — 7 /Ujii T. A% (X3 2.24 &HR)

Trans1,i CEE HE (:osub [ERRRE]. wt [EE])
Trans2,i CEEHE (i ocable [r—7 V], ss [FEEZAAERT])
Vs D BADSIHEE [H/km] (Vvessel (%X 3 2.25 OO [knots])
WDF D AefRHETAREL (B3R 2.26 KUK 2.27 B )
Thb,

X (2.8a) ~ (2.8d) 1%, T e, K, BE, F—7 NV KOEEHEH LT 57200 Ak
ERETHRTH D, [EWHE., BN, TR ORI R s BEERINOEEY 4 R 77— A
DFE ) 3 KT D FEMEE S BIZ LCRIE LTz, BINO TEREICHWDL T — X2 1IKEK 2.24
K225 22, FERICBT 2 LHEI, K& - MERORELZT, B EIC &> Tl TR
MIRHND, Z OB, HAROHHEITKR LT, it AR WDF THRE L, X (2.8a) ~ (2.8d)
WZEZOI,

X (2.8e) 1&. EfiE AR ET D7D D, Hi LAl BTN TIX 1 FTH 525, BHA
Tl MMHERRE O ERIC LY UWDF LT 5 (2019 FET /ML 6 MAIZEE), HAE, R
KOV —7 NVENET, b LD T 2 X 72356, THIERELIEICERT 2 & RE
T2, MMIELLRBUIIER 2.26 KT 227 25, ISR 2.26 1%, BT 5 HEREH A MRE %
ST L, ZORMICB W TEBEICS 2 5N TV SRR DR KMEZ /R LT\ 5,

X (2.81) 1, JRHE X OEHEOEEICET 2 HRERET 27200 TH L, FHE Lo E
XX 225 1CF & T, FHHEER CIOBEREIXER LD, F7o, s Bk Xk =k & O g
75 ORERE DTCp Z A Ed %, DTCp I1Z. 2019 4EE 5 /L Tld 200km & E L7225, 2022 4EE 5 /L
TIHMEREOHMEARET D Z & & Uiz, — Bk © & 2 5k OVREHEO KT (2.8g) & U (2.8h)
THET D, F2. X Q281) 1&, =7 VLV LEEFOERICET 2 BARET 57200

2 R.Lacal-Arantegui, et al., Offshore Wind Installation: Analysing the Evidence beheind Improvements in Installation time, Renewable
and Sustainable Energy Reviews, 92, 2018.
2 RAREEE, WS EAGEA TFEREREE, 2019.
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LTho,

X Q28) X, F—I AT HEEZRET D700 T, KE 224 18T X512, BINOFEEE
SEBIZLT, ToA T —T N ERBEr—7 /N THHRTZ D O TEEBER 725,

X 2.8m) (X, 7 —7 Ve TITAR 2 HEEE (1,000 £/km/MW) , 7 —7 V5 3A% A (8,000 £ /MW)
FOBR#: (10,000 £/MW) ZFHIET 272DV 52,

X (2.8n) 1&, LHEHRIRLMOa X b (P LEEFE L, REr—7ATHE, a VAT ¢
7 A, WHETLHEZ4S (HSE) E#HR0E M) THY ., Crown Estate[15] #3512 L TRIE LT,

KK 224 ITEEZBIZHWS/N\SA—A

NEDO ETILEAT—4 \ %

MROFEEERI I “EE R EEEE (XH17]) . BB

Lrpe Y == D= B (B 5 R B +200km(BL S BN S D FEEDE
RE, & 558

EIfnE () 868,000 [&/fa/F&E] | X#k[17]. [27]

EIfE (E=H) 1,240,000 [&/fa/FE] | X#R(17]. [27]

B E (r—J L) 555,000 [&/fin/F@&] | X#Ekl17]. [27]

ElfnE (ZEF) 900000 [&£/ZEFERT] | X#R[15]

& E (JUV) 173600 [&/8] X#ER[17]. [27]

fEfinE (REEIMR) 248000 [£/H] X#R[17]. [27]

fBmE (r—JILEIM) 111,000 [&/8] k(171 [27]

B E (ZEAEIMR 180,000 [&£/H] Xk[27]

o = @) 4 [B/EHEE X#R[17]. [27]

T B (REE) 2 [H/EEH] X#k[17]. [27]

HBIBRHK(FLA7—TIL) 06 [km/H] XAR[19]

HIBEHGEES—TIL) 1.6 [km/A] X#R[19]

HIBAHGELEEER 5 [A/ZEEM] | X#k27]

MTEHGEEETErRER) 2 [B/EHEE] X#k[27]

B PR R 2 165~370 [-] ;@[21-82]7 g;gl;t 1.50 (X#R[27)) . B3k 2.26

K%k 225 ITEZEIZHWSMODZEE (1 konts = 1.852 km/h)

Vessel Transit speed (loaded)[knots] Transit speed (return)[knots]
Large jack—up 3 10
Cable—laying vessel 9 14

X3 226 mfASEARE

RN

2018.
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2 Aloannou, et al., A lifecycle techno-economic model of offshore wind energy for different entry and exit instances, Applied Energy,




[€23E0E 89

ABI
RISV DHDIIR BRI
1 (1.65)

s

3 (208)

B 2

5 (245)

b

6 (265)
7(29)
| EXER)
| EXER)

8

a8

. 7. : Pt T INEFH

Kk 227 efa#tRAREO S

9 BZLE
2019 FEETIAMDHLERRL, WiE#EH PC [£] 17 29) ZHWTHEET S, KilE—EH7=0
DWBEEHELZEZBLI-ETF LA TH S,

PC = 35,000%N + e ereeneeetet (2.9)

FRESE

Tl cC [£] 17X (2.10) ZHWTRET 5, KET /LTI, Crown Etate [15] Z#&E(C,
X (2.8n) TEOMOEMAZBEL TDHH, LEITGELT, X (2.14) 2L TMESLZRET
Bo TeB. AFHAETIX, Coc=0 & LT3,

(00 00 e (O G T T T T (2.10)
ICC=WTC+SSCH+ACCH+ECCHTSCHICHPC +FC - vreernrarureraaaniiiiiiiiiinnnnne.. (2.10a)

Cec : TIEr F=5%F8

@ HRt-FAEE
2019 HEETIANLET R L, Zitii&E DC [£] 13X 2.11) 2HWTHEET S, X (2.11)
o ICC I (2.10a) ZHWCEET 5,

DC = 0.05HFTCC v rvrrnnnnrnrerreeseeeannniiaateresesereeaaaiaaaaarerrrerereriatanaiererreerenns (2.11)
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23 WEE

019 EFT ANLEFR L EERA T 27 hOWEOFEFEIIELED RNV, 2 2 Tl
RONT-LHESBIC L THEEMNEZREL 72, BB, BEIRX MRIEV—% 2 7 7NV —7T
%, EEEORHESE (DECEX) 13ERRE D S%EHEL TV D,

IO T 4 7 7 — AOMEE T BH YA )& BEFEIREES 2o 772 8, €200k/ MW

(2.7 HH/KW) BETH o705, EFEOWRD (BEFIERE S KIROHEM, B LWIBSREM) & ok
T 5L F S N OEEITE300k/MW ~E500k/MW (4.1 FI/kW~6.8 FH/AW) & REESHIT
¥ (DNV-GL 32, & 228 ). Zhdhia L& OK 60%~T70%* Y45, 7ok, %E
A RNT =% T TN —T TIIMEBITERED 5%E LTWDHA, KE 229 OFMHOHEE,
EBITERED 9% Th 5,

INLDOT—H%5F LT, KRETIE, BEIA NERET L7 OMEE DECEX [ £ ] 1%,
THEEIC X (2.8) BH) ®70%& L, & (2.12) THEET S,

DECEX 2= (). 7H[C +++xeeeeentneamtanaeetanatetatae e tatanttaeatanaeaaatantaeaeatananeneens (2.12)
N
';' s00 || F:Trauk
= 2: 80K
)
| 600
m
L N S S ——
i 400 d 0 8 o
i A @ |
"a @

BEEE
K3k 2.28 HWEE (CHA[20] KYIERD)

oREE
B EEEEY

OiET

A%

13%  OEEM

10%
9%

4 0% eyLAr—TJ

K% 229 FERAHEARE ($4,500-$5,400/kW) (STRRZ KYIER)

OEET—I I

"

2 Gillian Smith, Chris Garrett, George Gibberd “Logistics and cost reduction of decommissioning offshore wind farms",
EWEA offshore 2015.

24 Eva Topham, David McMillan, "Sustainable decommissioning of an offshore wind farm", Renewable Energy
201(2017)470-480.

%5 Windpower Monthly, February 2015, p24.
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24 BELHFE
2.4.1 OPEX [ZDL\T

FEHAHERFE OPEX 13, Jii & FH & RAERICY A DR G - MEREMITIE U TR S, OPEX O
By —nb LT, WJZ X, ECN (47 &) @ O&M Calculator 23 5, Z D — LILEH O
AR OB E A IR TV ViR TRtk U, RElEEZ RIS 7 v eikic L o3

2 b—3 gL, BEIOFFIER BER) LK ONEGHERE 2T 2, 2 2 ToOEEHER
XM CE DS B LR EBRKOAH TH D, BARTIE, M- A5 (2017) 26753, O&M
Calculator 21 U C, Sk 1hyE ERIIEEFTOMRFEHEETT LV AME L, MEFEREZRT LT
W5,

IEA Wind Task26 TliE, 2017 &2 _X—Z 74 L LTHEY, 091 FHAW (1€=1185H) L72-
TWo, F7z, BCKOFEEIX0.78 HHAW, BHARIL 1.30 HH/AW &85 Tnd,

B43% 2.30 [ZRKINIZ I 1T 2 OPEX OHERY Z 73, RINIZF5U T OPEX IZ4FE 4 (K3 L Tk 0 L2019
AEIRFARUTO OPEX 13 0.95 TH/AW & 7o T 5,

M2 231 X, BN 47 7Yoo =2 NOMET — % %58l OPEX Z /08T LTZfER2 21732, &
OPEX ® 5 2O 7' u Y=/ h®W4# OPEX %, & OPEX5 712 ¥ =7 F®W-#) OPEX @ 2 L 1
T, &7nv=7 be#l, 7unyx 7 MNOEK OPEX/MW/A: & & im OPEX/MW/4AED -5
X 94%ThH s, —IZ, RAYOTavcy MIGHTICEEND 5 »EOH T b mEV OPEX
BE ATV, MK 231 6, &b OPEX OZXAliZe 7' 1Y = 7 ME 0.97 FH/AW/AFETH 5 FHAR
ENTW5, £72, 2~15SMW #Z2 A L7-7 2= 2 h® OPEX (. 0.52~1.00 /5 H/AKWh/4ET
»HD,

X Bz, ﬂﬁ@fﬁdk LT, ME2RIATEDOTaY = MEOT —X &2Rmt, T—FITIEH
DEFHDLINNRE—ETH D, 3K 2.32 1TKINIZI 1T D 50km L 0 W EEREREIC 1T % OPEX
B LD TH D, HAMOHER L FMAREEICHLTELOLNATEY, OPEX OITH
DENIEISWIRE L 7e > T 5,

F7o,KFE233ICOPEX D/XT A MY w7 ET/LE LTREHE—DET V& B 5 Toannou
DET V9] %2 HWT, BRIk 5 OPEX %”*““Ltn’i%z%ra” K 233 I RE D &
I, BfEFEREE SOkm & TIX OPEX 1ZIFIE —E £ 72> T D,

% g, A 2 4, BERIEE T v n v 2 b—3 3 VAR L2 BRI B T REROFME, 5
38 AN =R A X —FH T VR 7 A 2017.

27 Wood Mackenzie, Offshore Wind Power Outlook and O&M Trends, 2019.

28 Peak Wind, OPEX Benchmark — An insight into operational expenditures of European offshore wind farms, https://peak-

wind.com/insights/opex-benchmark-an-insight-into-operational-expenditures-of-european-offshore-wind-farms/
2 1EUR=129JPY THAH (2018 4EDBHE L — 1)
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3.0 (3.1 1/kW/4E)
— 2.5
®
S 2.0
§ : e=12h
& .. EERIOSION ® i98Y
= (1.573F/kW/4E) I’\Xl‘
w
o 9 .
S 10 AZNTOZTI N © 1.0BM/KW/E
(0.97F/kW/4) I © 0.775F/kW/4&
0.5 TTS®0.525M/kKW/E
0.0
X 2.31 BERM 47 FOP IR0 OPEX 7347 (3THK [25] KYERK)
50
45 "
40 [] ]
35 * ~ ®
Sl .
W
@ .
20 ® &
15 & " n
10
5
0
1 2 3 4 5 & 7
Report Number
—=— Average @ Inside Range

160 -

140

120

100

80

60 4 0.95 5 F/kW/&

Annual OPEX per MW (‘000 EUR, real 2018 values

40
20 A
0 — T T T T T T T T T
2013 2015 2017 2019 2021 2023 2025 2027
Il oPEX range = Average OPEX

XK 2.30 FRMNIZEH TS OPEX DHEFE[24]

R (2018%F) (12-1¥5$:2w&)
3.5

BIANOS1Ih

B Outside Upper Range B Outside Lower Range

K% 232 TOCIHRRI(ASAE) D OPEX[19]

26



XK 2.33 dLiEIZH+5H OPEX D LLE (DST=50km)

ot Annual  Direct O&M Optimum O&M Strategy
istance Hs Cost' Work Vessel Repair
[km] [m] [E/MW/annum] | Vessel Strategy Shift? Capacity Resource
Hs limit (PAX) [crews]
1.3 54,315 <2.0m Heli D 12 8
20 20 54,260 < 2.0m Heli D 24 10
22 55,238 <2.0m Heli D 12 12
1.3 55,078 <2.0m Heli D 12 10
50 2.0 55,984 <2.0m Heli D 12 12
22 57117 <2.0m Heli D 24 17
Note: 1. Mature aperation (central reliability)

2. = Day Only, D/N = Day and Night shift

OPEX=—6.349*10°*DTCA0.187+2.595%10-
*EXP(0.83*Pwi)+8.413*10°*Pw{+9.506*10%

OTe= 1km
™

COPER fOPE &
[

DTC[distancefo rm shore)[ km]

X5 2.34 OPEX M/NTAR)HARXMETIL[19]

2.42 OPEX aARXMETIL

OPEX {ZPBH7~ 2 BN DI DU T, 2019 FFAERA E RESED L RN 72, 2019 4
BT NADNOEER L, AP Tl RET CRIIEE ST OFER 72 £ 6 (OPEX DX 52 & 73 LCOE
WZH R DTN ERELS RN & Fo, AGRE CHRUET 2BEFIERED 30km £ TERLN
DD, 241 HTIRARZZERIN O FERE A B E 2 T, Crown Estate®® [15] (7,500 77 GBP/kW/4FE=
0.97 M/AKW/AFE) = Peak Wind [25] (X3 2.31) %A Z2EIZL T, EisHER 2 OPEX 1%, 0.97 HH
KW/AEE T 5,

OPEX 13 (2.13) TR Loz, —EfEE T2 L Lz,

OPEX = 0.97 [10,000¥/kW/year:| ................................................................. (2.13)

0 IGW U4 v R7 7 —2 (10MW JEEE X 100 1) . KR @ 30m. BELEIREE © 60km 2 487E,
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25 FEEIAAMTYTD-HD LCOE EERK

2019 FETAMNLETR L, RHBETREIA b~ v T E2EKT 572D LCOE 1%, 2.1 Hin
524 THRARZET AR OKEZ NS LR (2.1) 1T (2.14) 12725, JAEOERFEIL 20
HEr LT,

LCOE = [CAPEX + XTi/(1+r)+ DECEX] +XOPEX/(1 +1)))/ [AEP/(1 +1)'] --eeevee (2.14)
AEP = X F(V)*¥P(V)* 1) ¥8TO6 -+ verrereerneuttnatnainiiitti ittt (2.14a)
I T,

CAPEX : &tzx# [N (2.2)]
DECEX : fiE# [ (2.12)]

F(V)  : UA T (RO HBLOMERE L /37m)
i DR (1~49 20)

OPEX : #E#sMERFE [ (2.13)]

P(V) RN U—H—7 [kW] (X% 24)

\Y s JEGE [m/s]

T; C EEEER=1.4% (X% 2.3)

r D ER=E=3% (X3 2.3)

n D KRR A B L% (K3 2.6)

fHEEE ClT, BEAR M~y TE2ENT 272D OHHESEN:. NEDO CAPEX £ 7 /LICBd#
LEARONTA=ZEHEEE LD,
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26 BHEAOEED
2.1~25 BiE TITIR_7=, 2019 T/ L 202 FFET IO ER B EZHE LT-REZXE 2.35 12

7T

X% 2.35 NEDO ETI/ILDELHEHEBERTD ELER

2019 £ETIL

2022 £ETIL

E//8AJL | Dss=max ( css * Dph”2 + dss * Dss = max(css*Dph”~2 + dss*Dph 2019 FEETILITERK 5MW 1
Dph + ess, 4) + ess, 4) DT—R%FEH, 2022 F£ET
Tss = fss *Dph + gss)/1000 Tss = min((fss *Dph + gss) * JUIE 1IMW ETOE/ /AL
(Pr/10)°/ 1000, 0.2) T—H9 RUXE[8] SR
LT.E/NAMILVBEEHDE
TILREEH,
%% dss B ess ZHHIE
r—JI FLAr—TIIL, THRR—M7r— | 33,66, 132,150 BU 220 kV 47 MMTOCIOPDREFR
JTIVERILEEE —J VB FERA MY E=HIC, TLA7r—7
LEUVIHRKR—rTr—T L
FERABEELT=,
iz Fyr,i = Fyr,i = FREITEEE L 1/WDF
ROUNDUP(Tday,i*N/180,0) ROUNDUP(Tday,*N/WDF,0) FEIZHEF
Fm DERFT—2ERNT,
Tinstall,i = Tday,i * N Tinstall,i = Tday,i * N / Nvessel,i SEP ~DEHEAELVNIE
Nvessel,wt=6 (Pr>3.6), 5(Pr=<3.6) B,
Nvessel,sub=4
Bk EEEE | Ttransl,i= Vs * (DTC + 200) Ttrans1,i = Vs * (DTC + DTCp) 2019 EETIIEMEEFET
*ROUNDUP(N/5) *ROUNDUP(N/5) D EEEE% 200km [ZESE , 2022
EETILEWNSAEETOE
Ttrans2,i = Vs * (DTC + 200) Ttrans2,i = Vs * (DTC + DTCp) Bt DTCp E# LT,
B ATIS TI& 50km F2RE(25%
£,
FREE | TOMBEIIRNIED CC=Ccc*ICC FHBEEETELLIC.F
EEZFE CecZBM (L. &
BOIXMTETEFER) .
N — 9.5MW # 8MW, 10MW, 12MW, 15MW 4% S KELITIRAEYAX
Hh—7 AR A 23X 5T B1=8. 15MW H#EE

TO/INT—h—T % RIRATRE
ELT=,
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2.7 2022 FET ILDIREE
2.7.1 CAPEX

2022 FET L0 CAPEX OHEEREE ZRGET 5 721, BRI O FAEE & bl 21T > 72, PR SE
RIE 2010~2021 FEIZHB T D HEE, NXF— Tr~v—27, RAYEROA T XOT—X R L
Too XF 236 1%, BRMNODE ) SANVERA L7 Y27 O CAPEX O Z 7R,

a0

® Belgium
80 + Denmark Deutsche Bucht
&
@ Germany LS
0 = Netherlands Gunfleet Sands 3 - o
OUnited Kingdom Demonstration Project
o "¢
. 60 % &
= o
v} o® X o
T 50 O ¢ 83 87 ¢
o 008 < § x0ed
o o © oo c e,
<" a0 x © o o 04 L
% ) ’ 0go
[ ] o
30 2 o o
o o [+] X x o
=] 4
20 5z o HornsRev 3 x *
Vesterhav Mord/Syd
Haorns Rev 1 Horns Rev 2
10
$ * * +
o Ly e e e
1995 2000 2005 2010 2015 2020 2025 2030
T

K%K 236 BEXRMNDE//NAILEZRALI-TOD UMD CAPEX D LEE

PR FEREAE & D LLEE I, BRI A &34 SOMW LLE, K 10m LA E, B =EREE 1~100km OF
—XDFS50 7u Yy Mt L (FEEEA ZH), T —XI121E, 23~1IMW BEH %25 A T
Wb, B, T—H 5, HomsRev3 (2019 4, 4.4 J7H/kW) } O Deutsche Bucht (2019 4=, 80
T HAW) S350 LT LIz, To~—2O—o7ay =7 MIBENEH S TWD
TOERNT B, EAMUEIEZ, — RIS, EORBHICERIT 2 RERORIR Y — e 2Rk LT
TuYxl b ChHDH I ENEREIRSTWD (i« Skipjack Fff (¥ — A : Haliade X) .
Deutsche Bucht % (% — vt >3 : V164-8.13), Thornton Bank 1 £ (% — b LK : RE-5.0-
126) [16],

BRM T — & & 2022 TV DEEBHIC 872 1) | 2022 FEE T VI K D CAPEX BESIEIFZLL T o
D&,

2022 FETILICKD CAPEX BEEH
o WM mr=r MM UK, BEFIERE, BEEER L), B, r—7 V8 E) 3L
T 2022 #E 7 /W2 L W CAPEX % 53!
B NINFROF T o Z T o~— 7 3R EZEDT (KA 152020 4F005)
AR RSO E 1.50 12 E
o JEEEMIFEMEIL 10D ICRRE (X3 2.20 11 2.23 B, 2022 £E5 /113 7D)

31 NEDO2019 FEE T /N TlE, MOKE S RT A —F A ZiHHE U CERM A& L Hele L7=25, 2022 4ELL#TlX, WF
HFHAETEDINET VAN L, BROKE I RTA—XOFEITIL TR,
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X3 2.37 12 CAPEX (2%}~ BRI SEE & 2022 2T L O A R~d (P OFERIIME 1,
BRI 10% K TN 90%AArfE) . M3 2.37 (a) 1. 2010~2021 EDORKM FET — & L Dbk %z, X%
2.37 (b) 1%, 2014~2021 SO R A ORM EAET — ¥ Ol Tl L7-XTh 5, F7-., XF 2.37
X, BINDTE ) SA NV ERA L7 8 Y =7 D CAPEX OFEFRE R O3 ¥R~
RSME®D g 2779, X3 2.38 ITIXENICBIT 258 b0 =7 U 77 )L OGRS R
R, OO =7 U 7T (2014) 11X 2019 FETADBEIZLIZET L THY
2021 AR JEH A A X (MW, TMW) % E 8, E / /31 LV FICBUYWEE 23800, JBH Y1 X (3.6MW)
AEMEEE L7 TIRE T VAR R LT, sl E A m EL TS,

2022 FFET VT 2019 FFET V& R LT, FERET —F L OB B L, £7o, ERVEHES

RAFEITHONT S A S DET I L[5 OFMREE 4 FE L 7=,

90 90
®Belgium ®Belgium
80 Denmark 80 Denmark
< Germany < Germany
70 % Netherlands 70 x Netherlands
O United Kingdom O United Kingdom .
z o5 o g o
% 60 ~08S X 60 o5 /o
T & o T A xS
IR 50 %900 IR 50 & LR
5 Ly 58 5 S <§§
Z‘ 40 X x@° ° Z| 40 x'x,ﬁ o
o X X
= 30 % 30
@) O -
20 20
10 10
0 0

0 10 20 30 40 50 60 70
CAEPX_EU[FM/kW]

(a)2010~2021 FET—R D LLER

10 20 30 40 50 60 70
CAEPX_EU[5F/kW]

(b)2014~2021 T —HRD LB

K%K 237 ERMDE//SAIVEZRALI-7OD TR0 CAPEX D LEEL

K% 238 ERMDE//NAILEZRALE-7OD UMD CAPEX D
HERMEV R TEAIRREDLER

HEIRH R —RFYFHIRBE RSME

2019 £ETIL 0.70 —
2022 F£ETIL
(FRIF—4:2010~2021) 0.75 7.9 /KW
2022 EETIL
(RRINF—%:2014~2021) 0.82 7.7 FF/KW

5 0.6MGBP/MW
FihET )L (2021) _ A

¥ 1GBP=147JPY

32 RMSE=sqrt(1/N*Z(yi-yei)?). yi : ELE, yei: THIAE. N: 7— %%

B oG, TR AR, oY= ) T ET AR AW ERE EESRERO 2 A FFHEICE

TOWTE, 43 EE =X —FIH Y R YT ATRE, 2021,
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2.7.2 CAPEX NER

X% 2.39 |3 [E D Crwon Estate (2525 IGW OFEEY ¢ > K7 7 — 24 (10MW X 100=1GW, /K
& 30m, BfEEEEEE 60km) O CAPEX WAR% 2019 4E K TN 2022 4EE T LV OFER & I L2 TH
Do

2019 A7 /LI T & OEE M) LK<, BOP (Balance Of Plant) D& HOEIE MR/ LEW,
—J7, 2022 FFET VIR, fE LEOEIG D LE <, BOP OEHOEIAITD LIKW, 2019 4FE7 /L
CAEANE R 72 DAY, CAPEX ONFITIZIE K LT\ 5, 7ok, JEHEHIL 2019 4£T7 /L 1 2022
FETNLHFELTH D,

B Wind turbine
® Balance of plant
" Installation and

commissioning

¥ Development and
project management

0.1%

= Wind turbine
® Substructure
u Array cable
" Export cable

Transformer
¥ Installation
¥ Port fee
¥ Development

22.6%(BOP) {

(b)2019 EETIL (c)2022 EETIL
X% 239 E//51)LD CAPEX aXMRERD HL#L

(a) Crown Estate (2019)

0.1%

= [RE

LE=27d

s 5-J)
" ZZERR
" T E
nEEE
n BRE

6.4%
28.4%
(BOP) 3.1%

27%

2.8 2022 F£ET)LIZkS LCOE DREE ST
281 ANNTGA—EDORT HBREDHT

Z 2 TIE 2022 FFET VT LD LCOE DE T &2 7”d, MK 240 1ZX—RA T A T K7
7= LD, XE 2.4 1TEE ST O Z R,

B3R 2.42 ITIXIXFR 241 \RT /3T A —Z Tk D RE AT OFE R A~ UTe, B b O 5
TROEHICELEH LD,

2

® EEORKE X APRPEYEGE Vav> > JEEER ) Pr > /K Dph > OPEX > ffinfit Atk
BWDF > U =A 78K WL > BfFIEREDTC
o KRR EN R B REW,
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® JHHEDTERY A RN KEZ VT LCOE [HEV 34,
o HEFIFHEORZIIH EV K& < ARuy,
o EISHERIE D 0.5 F/KW/AED T LCOE 2% LT 2 M/KWh DN H 5,

K%K 240 N—RSA2D4VRT7—Ls
#E (2019) [1]3%

360 MW 342 MW

BaLE (10 MW x 36 1) (9.5MW X 36 14)
B EEKEE 120 m/s 120 m/s
DIAVR% 10 % 10 %

KR / BEFEERE 30m/ 5km 30m /5 km
ELES 95 % 95 %
BB 332 % 30%
(FFHRR) (713 m/s) (7.13m/s)
HRAREK 1.50 1.50

¥ 2019 FOAN—RFAU 4R T7—LIF, 9.5MW B THRIEFI AZEN
30%IZEDREERTE

M 241 RRESHTOEHE

HE | HIEDTE
Pr BE R H 11 8,10,12,15 MW
Dph K 5 — 50 m
DTC B B R 5 - 30 km
WDF A A R 4 15 — 3.7
OPEX | EEMEEN2 | o)~ oy | sEAWE
wL PEXErE -3 5 — 15 %
Vav )RR 6 - 10 m/s
X1 2019 £ (& 9.5MW B (BRI R &R BLER 4R D ELES , BWF (X RER T
BREEH

X2 2019 (&, -15%~15%DEEH. ) NOFIEEHZH/kW/ F

| m CAPEX m OPEX m AEP |

N W A~ U

LCOE [JPY/kWh]

- o
{
& ¢
= ;
© 1
= :
T :

Pr Dph DTC WDF  OPEX WL Vav

K&k 242 RBRESTER

¥R, REOEREINEDLD LT E, ThbbLEEYMES L DA, SN CIXEFL R —
EL Lz,
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282 74 D7 —LRRICEET A0

ZITIE. Vg v R 7 — AR E K OVREY A XDEW A CAPEX O LCOE (252 %5
BNCOWTHITE T o T, WK 243121V 4 > R7 7 — LAHBICEAT 208 D7 d DILIE ST 2
— & R, AR JEE (2019 AR T L THIVE 9.5MW B TRRAEF T 2R 30% & 72 % B0 | K%,
B RERE, ASAROEAMRENIR —ICRRE Lz, F7o. BRS¢ 0.97 T H/AW/ARIZHE — LT,

E% 243 D4 K77 —LREICET 2R MO0 DB/ 544

E/INALI)L
33
66
R i F AR 33.3
K 30
Bt = BE A 5
MR EETOER 50

¥ ERHYREREE 2019 ER—RSAV (VR I7—LTHRE
LT-{ET. 9.5MW H TERmFI FAZE 30% 2%t s LT=EiE,

JEEE YA R, 10, 12, ISMW (NTEOEWLIC L 5 EEMEIXZEEET), Y4 R77—24
HRLE 360, 720 KON 1L,LOSOMW & L, ZNENOMAEDLEE LT U A 1~3XDO~Q@ L L, EH
L 7= 2022 4£E 5 L% AW T CAPEX O LCOE & L7-,

BHAERZXE 244~246 ([CE DT, TNHORNL, DWHFERZEBET D LU FO@EY &
ol

® ISMW B CTHERIEF RN K bE (10MW—15MW T+3%[f) 1),

® CAPEX ¢ ('LCOE |Z, 10MW>12MW >15MW L 72 % (1I0MW—15MW TEAE X —14%.,
LCOE (Z—12%),

® [FIURHEY A XATH, MEEBENL L, LEELEPHZ S (BERENIEZ D) 72O,
BARENETHZ 5,
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—EAE e EE e GHETRR —e=R%BIZNLCOE)
40 12

25
20
15
10
5
, Al | B | | |
1-© 1-@ 1-® 2-® 2-@ 2-®

11

10

ERA[HM/KW], B EFRIFR[%]
(e}
LCOE [F/kWh]

6
Kz 244 JFUFARNERDITHER
Kz 245 JFH)ARERDHER (BUE)
A - | 1-@ | 1-® | 2= | 2@ | 2-® | 3-®D | 3-@ | 3-®
REFEHREA  [MW] 10 10 10 12 12 12 15 15 15
REEH [E] 36 72 108 30 60 90 24 48 72
BIERE [MW] 360 720, 1080 360 720, 1080 360 720 1080
BEXE [ FH/kwW] 29.0 29.2 29.2 27.2 27.0 27.4 25.4 25.1 25.5
EEL MR E [75 H/kW/£E] 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
BEE [75 F/kW] 34 3.6 3.7 30 2.9 32 26 25 2.8
Ak EES [%] 33.3 33.3 33.3 32.7 32.7 32.7 343 343 34.3
FRIFREEZEHE [GWh] 1048 2,096 3,145 1,029 2058 3087 1082 2165 3247
FFEIAMLCOE) [M/kWh] 11.0 1.1 11.1 10.7 10.6 10.8 9.7 9.6 9.8

K% 246 2022 FETILICKDEREARMNAEZERDEED

| E/R4L
kV] | 33
EBr—IINEE [kV] | 66
SRR FA X [%] | 32.7~343
K [m] | 30
B 2 SR [km] | 5
BLABETO IR [km] | 50
AR R RS | 15
CAPEX32 [HF/AW] 25.1~29.2
LCOE (F/kwn] 9.6~11.1

X1 FELHERIE 2019 FA—RFA 4R IT7— LTHRELIET. 9.5MW
BECERAE R AR 30%I 3t LT BUE (— 1) 1S3 9 518,
X2 CAPEX D ZFEFHFEARREL. 7.7~7.9 AH/KW
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3. £&H

2019 FEEICESLAFFEBRFIE N B L ¥ — - FEEHANR G BRSNS (NEDO) 1%, [V LJE)
FEOFE A MIET 25 IZBWTEDE O LR EORE T A N FHHICHET S
7o, ENORUMHE A BRI, [ - MRS KEE - BEFIERE R OB o R MEN D BAERRE
ERDOFEMEICE LTI A IS DT B A M~y T EER LI,

ARFAATIL, 2019 FLEIBARE L2 ER A BRI ER O FENT M~ » 7% BINOFHO
Bz Eica A VEEETL Q0194FEETFN) 28 L, Fir-raA NVEEET LR HNC, &
MM~ TR EHT S, RAPEEE T, 2019 T AOFEH L, LLFICEBICOWTHRE
L7,

312019 FEETILDEFH

NEDO= 2. [V LA /)R BEOFEAAMIEA T 25T (2019) THHFE L7 & R AE LR FEE A
NEEET V% BN ORE OF WA FRICHE B L=, CAPEXIT H A Tk (A1 —ME2010~
20214 D )M (1GBP=147JPY) At H | Wfli 22 Ehi LA )

3.2 2022 FET ILDIREE

BoATE ) (2010~20214F-7 —X) (128D T v 7 7 — M X, 202247 /L1320194E 7 /L L0 H FE B
f%%(0.70—0.75) 23[0] L, X HFIRFR T, 2R UZHIEICRIL T, 7.7~7.975 /KW EZRD |
o =7V T E REOFMEE 2 FZH LT,

3.3 HBaRMRE

U4 R 7 — AREA R L ORELY A XDiEVY CAPEX Y LCOE (252 5 822>\ C
I EAT o T2, I EGE (2019 4FE 7L THUWZ 9.5MW #§ TERIRFIH 3 30% & 70 2 JBUH) | 7K
R, BERRERE. ASROEEAMREUIR SRR E Lis, E7o. SRS 0 0.97 T H/AW/AREIZH— L.,
JEEEA A R1E, 10, 12 KOV ISMW (AT @ OEFEWZ L2 BUEMIEXBSEE ), v R7 7 —2A
T 360, 720 LT 1,080MW & L, 9 DD U A EFIE L, 2022 4£E7 /L% T CAPEX K&
O'LCOE #HH LTz, miThERAFEITH LI TO®mY &7rotz,

® ISMW B CTIEFIHFE R b EmVY (I0OMW—15MW T+3%[A] ),

® CAPEX }(O'LCOE %, 10MW > 12MW > 15MW & 72 % (10MW—15MW TEARE 1T —14%,
LCOE [Z—12%),

® [FUAE YA AT, MEEENEL s b, THEFEHPHEZ D (BENHE 2 5) 729
BARBENETHEZ 5
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NEDO, EAREEFHEASEFEHRATELY 1 R 7 7 — LB SHERFE 5K AT
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i, AR, =Y =T VU TETAEAWICERAE LY 4 RT7 7 — b BB O
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Peak Wind, OPEX Benchmark — An insight into operational expenditures of European offshore wind
farms | https://peak-wind.com/insights/opex-benchmark-an-insight-into-operational-expenditures-
of-european-offshore-wind-farms/
C. Réckmann, et al., Operation and Maintenance Costs of Offshore Wind Farms and Potential Multi-
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DA ST R, & 43 MR = xRS R T AT RS, 2021
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KA O NE (R, F7o, ACPFOEROGI L [CERE ] & LTnD,
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TEREH ABMITOS oD T—42%

K& A1 E/NAINKBEEREZFERAL-ELERARETOOIIM(2010~2021 )

g BRI FiEAE KiFE | BEFIERE  CAPEX

AR TT—Ls &F B EA—HY [MW] AEEL MW ] k] [75 /KW
Northwind BE 2013 MVOW 3 72 216 23 37 49
Nobelwind BE 2016 MVOW 33 50 165 33 47 47
Rentel BE 2017 SGRE 7 42 309 34 34 44
Norther BE 2018 MVOW 84 44 370 26 23 41
Northwester 2 BE 2019 MVOW 9.5 23 219 37 46 39
Seamade (Mermaid) BE 2019 SGRE 84 28 235 26 54 33
Seamade (SeaStar) BE 2019 SGRE 84 30 252 27 40 33
Anholt DK 2011 SGRE 3.6 111 400 19 21 40
Kriegers Flak DK 2020 SGRE 84 72 605 30 15 20
Amrumbank West DE 2013 SGRE 3.8 80 302 25 35 41
Meerwind Sud/Ost DE 2012 SGRE 3.6 80 288 27 53 52
Riffgat DE 2012 SGRE 3.6 30 108 23 15 55
DanTysk DE 2013 SGRE 3.6 80 288 29 70 43
Butendiek DE 2014 SGRE 3.6 80 288 21 32 56
Gode Wind 1 and 2 DE 2015 SGRE 6.3 97 582 34 45 47
Nordsee One DE 2015 Senvion 6.2 54 332 29 40 45
Sandbank DE 2015 SGRE 4 72 288 29 90 52
Nordergriinde DE 2016 Senvion 6.2 18 111 11 15 46
Veja Mate DE 2016 SGRE 6 67 402 41 95 59
Arkona DE 2017 SGRE 6.4 60 385 28 35 39
Merkur DE 2017 GE Energy 6 66 396 33 45 50
Hohe See DE 2018 SGRE 7 71 497 40 95 45
Trianel = Windpark | e | 951 Senvion 6.3 32 203 33 45 49
Borkum II
Eneco Luchterduinen NL 2014 MVOW 3 43 129 22 23 43
Gemini NL 2015 SGRE 4 150 600 34 85 58
Westermeerwind NL 2015 SGRE 3 48 144 7 1 34
Borssele 3 and 4 =1\ | 2019 MVOW 95 77 732 38 31 22
Blauwwind
Windpark Fryslan NL 2020 SGRE 43 89 383 6 6 27
Hollandse Kust Zuid |\ 1 5094 SGRE 11 70 770 22 30 21
Holland I and II
Hollandse Kust Zuid
Holland I and IV NL 2021 SGRE 11 70 770 22 19 21
Borssele 1 and 2 NL 2020 SGRE 8 94 752 38 22 30
Greater Gabbard UK 2010 SGRE 3.6 140 504 37 36 47
Walney — phase 1 UK 2010 SGRE 3.6 51 184 23 14 51
Lincs UK 2011 SGRE 3.6 75 270 16 8 55
London Array UK 2011 SGRE 3.6 175 630 23 20 57
Walney — phase 2 UK 2011 SGRE 3.6 51 184 30 14 51
Gwynt y Mér UK 2012 SGRE 3.6 160 576 32 16 51
Humber Gateway UK 2013 MVOW 3 73 219 16 10 61
West —of - Duddon |\ | 5013 SGRE 3.6 108 389 21 15 48
Sands

35 4C Offshore — & ~X— A https://www.4coffshore.com/
% BE: ¥ — DK:7v¥—2, DE: RAY FR: 7ZA NL: 474, UK: %E, US: KEH
87 MVOW : MHI Vestas Offshore Wind, SGRE : Siemens Gamesa Renewable Energy
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SIS BEREH A FiEAE KiFE | BEFIEBE  CAPEX
AR TT—Ls &F REA—HY [MW] BAEELH MW [rm] k] [5 /KW

Westermost Rough UK 2014 SGRE 6 35 210 22 8 51
Kentish Flats | uk | 2015 Mvow 3.3 15 50 4 9 45
Extension

Burbo Bank Extension UK 2016 MVOW 8 32 254 17 6 46
Race Bank UK 2016 SGRE 6.3 91 573 23 27 44
Rampion UK 2016 MVOW 35 116 400 39 13 70
Dudgeon UK 2017 SGRE 6 67 402 27 32 51
Galloper UK 2017 SGRE 56 353 36 27 63
Triton Knoll UK 2020 MVOW 9.5 90 857 30 33 34

& A2

SvrybRERERALLE LR NREIOSI O

RiEEE

KiE

Bt = EE R

CAPEX

IThornton Bank — phase

[m]

[km]

[ /kW]

i BE 2010 Senvion 6.2 30 184.5 20 27 51
;Ih°mt°” Bank —phase | pe | 9oq1 Senvion 6.2 18 1107 | 215 26 51
Nordsee Ost DE 2012 Senvion 6.2 48 295.2 25 57 59
Wikinger DE 2016 Adwen 5 70 350 40 35 52
Nissum Bredning Vind DK 2017 SGRE 7 4 28 6 25 19
Saint—Brieuc FR 2021 SGRE 8 62 496 36 16.3 67
Beatrice Demonstration| UK 2006 Senvion 5 2 10 45 25 55
Ormonde UK 2010 Senvion 5.1 30 150 21 9.5 50
Levenmouth - UK 2013 Samsung Heavy 7 1 7 5 0.04 29
demonstration turbine Industries
Beatrice UK 2017 SGRE 84 588 50 13.5 68
East Anglia ONE UK 2018 SGRE 102 714 41 454 58
Moray East UK 2019 MVOW 9.5 100 950 50 22 43
Neart na Gaoithe UK 2020 SGRE 8 54 448 56 15.5 71
Block Island us 2015 GE Energy 6 5 30 28 45 152
Changhua & | 2020 | Hitachi Ltd 5.2 21 1092 | 26 6 77
Demonstration
Changfang — phase 1 £Z | 2021 MVOW 95 10 95 36 15 66
Changfang — phase 2 £Z | 2021 MVOW 95 47 446.2 39 15.2 66
Formosa Il & | 2021 SGRE 8 47 378 56 38 71
Xidao — phase 1 BE | 2021 MVOW 9.5 5 475 38 8 66

- 1Ol Fi
Suizhong 36=1 Ol Field | e | 5507 Goldwind 15 1 15 30 70 50
Turbine
Longyuan Jiangsu .

1 . 10.

Dafeng (H12) 200MW hE | 2016 Goldwind 2.5 80 200 0.6 24 33
Zhuhai Guish

uhai uisnan tE | 2016 | MingYang 6.5 37 120 9 13 42
Demonstration—phase 1
Vuedian Yangjiang BE | 2019 MingYang 6.5 47 300 26 20 37
Shapa
CTGNE Yangjiang iE | 2020 | MingYang 6.5 62 400 26 20 36
Shapa — phase Il
Guangdong Yudean
Zhanjiang Wailuo—phase | H1[E | 2020 MingYang 6.5 32 206.4 9 10 34
3 (Xinliao)
Kitakyushu Offshore Japan Steel
Demonstration Project s | 2ol Works 2 ! 2 e 14 iz

X223 WEHIE DOT—E2%EFHA
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TEEH B:vz(U1E%k

B.1 BRMICEITDIz( V%

U4y K7y — AT, B FOBEDS EREOREOKTE (Vg r) 1LY REBENKT
THU A ZHRPEAET S, KE BLIRT I, LA T U MIGHT - MERER LI1c kb
Bied, VoA ZHERIIEEL AT U MUFET 5720, Tay= s MEGIZFHET 5 0513 &
%o FB2IT XU BB RPEL Y 4 RT7 7 — 200 = A Z7HHK1E. 9%~11%Th 5,

HEU4 L R77—AIZB T 2REOREIL, —AIZ, 10D (FEA) X3D (BHm) (D :
JREER) &S5t T528, DNV GL [B.1] TiE, #IifEOL A7 k& LT 6DX4D %
LT,

s %
.

-0l

.‘n
4
e §eo
&30
o 40
50
©g 50 100 150 200
spacing - [D]
Horns RevI Lillgrund Alpha Ventus Radsand II & Nysted

(7D x 7D) (Irregular 3.3D x 4.3D) (6.5D x 6.7D) (Variable spacing 3D - 10D)

Barrow Gwynty Mér
(5.5D x 8.5D) (6D - 7D)

o0
Easting [km] 0%

Anholt
(4.9D -) Barrow ELEE

& B1 ERMICHFEFLIA VR T7F—LDOLAT IR

X% B.2 IEA Wind Task26 RESREEDANERVFEE[B.2]
2017

: 7048 XE AEFE—  TUN—Y
Baseline
BEERE [Mw] 4 4 6 7 8 6 6 5.2
FEFEHREE [m/s] 9.9 9.36 9.15 8.95 9.57 8.99 9.47 8.67
JOREBRAE %] 57.22 51.09 50 54.92 50.04 53.11 57.4 55.14
I/~ [%) 11.37 9.61 9.13 10.04 10.75 9.02 10.04 9.55
EEAOX [%] 2 2 2 2 2 2 2 2
FOMOOR [%] 1 1 1 1 1 1 1 1
BEE [%] 94.22 94.87 94.2 95.3 95.32 94.54 94 94.44
F—2ILENER [%] 81.02 83.20 83.09 83.18 82.54 83.45 82.04 82.88
TyRRIEFIRE (%) 46.36 4251 41.55 45.68 41.30 44.32 47.09 45.70

B.2 NEDO EFILMDIxA 8%

BET0T = FOEEE TR
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HEIA M~y T OMERTIE, WHREICRE L A 7 0 b ORELEIT 9 OIXBIE TRV,
JREOL AT T MIBEEE L, BELELVAT U MIBITLIY oA Z7HERKRERD D Z LT, i
HERAEP ZHETHZ L LT D,

K% B3R T U4 RT77—LDLAT U M LT, FEERAOSEF TEEOD HHRER
FEY T N WASPPEHEH LT, V4 A7 0 20 EEZFE L=, TOMEEZXNEBLIRT, U
47 BADRKEINL, 5~I%RRE L e o7z, BEELHRRET D720, V447 v ADD70
LAT T M TD0ORLEE LWV, B fi Tl RN OEFE 2 L2 L8 LT, KA TIE, E=
2 NORETIE, U478 AT 10%ET 5,

& & & &
k& & & &
BAE A AR A R B4 WASP [ZkBoxA VIBAREN
kK & & & & & & & &
5 4 A & k& & b &k 4 LA47 7+ 24 -2\ BX
LN Aok ok 4 631 x 731 (7Dx7D) 9.13 208| 1254
& o4 & K & 4 k & & & 6% x 751 (10D x 10D) 5.54 1.25 768
O T R S T O S R 4% x 11%] (7D x7D) 8.14 2.11 10.9
kK & & & & & & & &
A b & &
& ok & &
6 51l X 6 5 45|%x11 5|

K% B3 D4 RI7—LLATIRDEREH

ZE X
[B.1] DNV GL, Offshore Wind Farm Layout Optimization
[B.2] M. Noornan et al., IEA Wind TCP Task26, Offshore Wind Energy International Comparative Analysis, 2018.

® F e —y TRREDSIR LI BBURET Y 7 b, $MiHE <— 2L THED, Uxd 7 OFEETA D, K
M RE LR 0 R B RGN C AL b .
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fTEEH C:2022 FETIL

® 20I19FEFET NER—RL L, BINORBTERICHIET DL IICET VA EH
® FEHIEATIL, MEFOHFT

RC.1 AN&H
1BE LS #% [F5C])KRC.3~KRC.6WEERUES ¢
K [m] Dph  [54 MR ® B¥F  XWA[C.1].
[iE% (km] | DTC |9 MBRI o 37 : AATIHBADANEF(FLE
. 5 F—HRETE
VISR | FC B/ SSrIyNRRENERIRTS (RC.3) . U/ MERI. o B0 : J0S1)MEOT -SRETIETER]

AR ARRER WDF |5 MER!

[z m/s] V_ [NeoWinsoEEMEET—5 (500msty>1) %A,
. FLAr—I L
RC.2 N=RAF1>5—4
EEE N 36{8 251> I1A>KTr—1s S .. il —,
et Pr 10[MWIIR—254>594> KTy —Ls ey Y
lJEL?Fa‘iB% DWT 1.26[km][7D(AEE : 180m)%&{RE (KC.1) (NEDOET L TIZFEEA)
A8, BEEE S, EUREEPEROT—SEAS
’ﬁlﬂﬁﬁlﬂ% PsRate (3000 [ £ /ton] TR,
bEET—IN | Nec A SRR 2AER (EC.1) BEC.1 WFLA7Jh

#+&C.3 CAPEXHER

RO

A% SZ.
APEX=WTC+SSC+ACC+ECC+TSC+IC+PC+DC+CC+FC FC [ kWT#ﬁEI’E‘[HH

e CAPEX JI\{Jl : FC=0, if(Dph <=30 and soil=1)
Svowh @ FC=0.0744*Dph+22.9 if(Dph >30 and soil=1)

soil=1: . soil=2 : &

#&C.4 CAPEXEEN (IAB)

NEDOEF IV RPDZEEL
awt BEEMOIBNMRE (FEE) 811.5
ENFEHEBMEN| WTC  WTC = (awt*Pr+bwt) *1000*N
R (awtPr+but) bwt BB (55 1897
p MRS 7.874[ton/m?]
Dss EJ)1IVERR [m]
SSC = n * Dss * Tss *Lss*PsRate *p*N Tss [E//HIVRE [m]
Lss e/ (RS [m]
ik ps s g =, Dss = max(css*Dph " 2 + dss*Dph + ess, 4) P
EEWEMMRE | SSC o e 2 o 0)04/1000.0.2) css B OIENIFER 0.0003
dss EEOENHRS 0.0907
Lss = 2*Dph + 20 ess EROENIFE 3.7027
fss IEHomEnMTS 0.7177
gss [EHDIENNFREL 50.609
LA acc  [ACC = Cac*Lacc Cac LA =7 ) Bl 486,000[ £/km]
pRimE Lacc=N*DWT Lacc PLAT—TILEE [km]
BB — )RR ECC |[ECC = Cec*DTC*Nec Cec W Y — 7Ll 648,000[ £ /km]
Conts PE_FZEBPROmE 30[k £/MW
B RE TSC [TSC = (Conts + Cofts) *1000 * Pr * N ‘i = — :x i [kE/MW]
Cofts e 120[k £ /MW]
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=4 CAPEXHER (IHH. &)

NEDOEF /Lt R DZEE
IC = ICsub + ICwt + ICcable + Icss + Ico Cmob [EInE =®C6 [£]
ICsub : ERETSEH A 2 +
BT IT

cable
ICss : 3% L 2GR L B Cvessel,i HieSE fﬁiﬁﬁ;—ti 7| =&ce [£/day]
ICsub =-A* (Fyr,sub*2 * Cmob_sub ] )
+ C\Sessel ,sub * ( Tinstall, sub + Ttrans1, sub ) * Tinstall, i EI%‘D{#\@E?& &C.6
WD
ICwt = A*(Fyr,wt*2*Cmob_) wt + Cvessel, wt * Tinstallcable p-IMBETER —
(Tinstall, wt +Ttrans1, wt ) ¥ WDF)
Tday,i EiE. REOHET B #*C.6
Icia—gl?F ble * 2 * Cmob_cabl
= yr,cable mob_cable ) e e
+b$ves§e\ll\,cha’?Ie E( Tirtl)?tall, cable + Ttrans2, Transl,i Fﬂ“’iaiﬂ(' | g, A=)
cable + Co,cable yvr——— —
LFE Ic ) ) Trans2.i DX 7-TN L

ICss = A-~*( Fyr,ss*2*Cmob_ss + Cvessel,ss * ! )

(Tinstall, ss + Trans2,ss) * WDF)

Vs RIEANDIRE #£C.5 |[km/day]
Fyr,i = ROUNDUP(Tday,i * N/WDF,0)
Tinstalll,i = Tgfzy,i *3N6§ NV(ESSQU?) 6 Co,cable tr—J I DfhnE R [£]
Nvessel,wt=6 (Pr>3.6), 5(Pr=<3.
Nvessel,sub=4 Fyr,i Er_lzzgg)l%ﬁ (IH%2EMI>
[Tinstall,cable = Lacc/0.6 + DTC/1.6 * Nec )
WDF ARRAEtRREL
[Ttransl,i = Vs * (DTC + DTCp) *ROUNDUP(N/5) EL
ITtrans2,i = Vs * (DTC + DTCp) DTCp LB 3 TOmERE [km]
= *
s =1/(1.852 * Vvessel)/24 ICo ZOfETIZ N 245,000[ £ /MW]

Ico = 245000 * N*Pr

cC=Ccc*IcC % i = 50012
RGE CC CC = WTC+SSC+ACCHECC+TSCHIC+PC+FC Cec (R LB T 20%) [ £/MW]

, o PC  |pC = Cport*N Cport B 35,000[ £]
DC = Cdesign*ICC " En=
%"* HEH DC [ = WTCEESCHACCHECCHTSCHICHPCAFC Cdesign PEtEL 5%]
RC.5 MIIRANTENSA-S (ARfRERE) ]RC.7 AEPEEEMN
“ IR ISR IEE #24B[ %] =
— RIS IS FE 05| BMOERBESEIUTRE
feasens REIEE 3.1 /100km_(CRAIC.91)
Medium jack-up 3 10 DT 10| BMOT —SEBECRE
Cable-laying vessel 9 14 2iEEk 3| 1RE
+C.6 WIIAMIE/NSGA-4
NEDOEZ LB 4 i
AR e ARSI & EITE[C. 5. FEBIRE IS + LN S ORBRE [ km & {0 ZC.558
ERE ) 868,000 £ /8/FiB] | STRAC.51C.9]
ERGED) 1,240,000] £ /8/Fi8] | SCHIC.51(C.9]
EFE (r—T0) 555,000[ £ /B/FriB] | SZAAIC.51[C.9]
i () 900,000[ £ /ZWA] | SCHAC.2]
fiLEE_(UV) 173,600[ £/H1] SCBAIC.511C.91
MR (TR 248,000[ £/8] SCRATC.51C.9]
FREE (70 LAR 111,000[ £/H1] SCBAIC.51[C.9]
s 4[E/8H] | XBRIC.5]
HETE2 (A) 2[B/mE] | EK[C.5]
WIER (FLA7—IN) 0.6[km/H] | HAC.8] (KAAIC.6]TEIOVIINFIETO.3[km/E])
HT B2 (Zmr—JL) 1.6[km/B] | XHIC.8] (XBAC.6]CHTOTTIMFET0.7(km/E])
HETE2 (¢ L ZEH) 5[E/ZEA] | ZR[C.5][C.9]
HETEI28 (¥ F 2B OmEE) 2[B/ER] | ZH[C.51C.91
HARGRER 1.65~3.70[-] SCBATC.7] BRM(E1.50 (KAALC.91)
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