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Figure 22: Outlook on ammonia production costs for Japan

$ per ton of NH3 (2021 real)

2,500
2,000

\ Green ammonia in
1,500 Japan

=== Green ammonia from
Australia

w==Blue ammonia from
—— Middle East

2030 2040 2050

(H88) BNEF [Japan’s Costly Ammonia Coal Co-Firing Strategy] (2022)

36



39 3
o ZE3MMALLTIE, Kk - VOV OHEHREGZEIRT U CWIBEEEFEI D ENS, HilclkEk - 7oET
Bt L PRAMAE & 55T
o SHEAE. BB OKFE10% - 7O E7720%) E=fFEERIEN ., BBIOMARES DDt EE, K&k - 7oE_T
DRRFIBH S LNGOBEFI B 218k Uz

|| sescecERLMEa0 LR (BRENE6%) TR (ERWCWEE)

T—kE 45.35M REE : RBIANRIECHIARERORAE (27.65/kW) *!
(R EIEHEDRAERL S SR, &, B +HIRIREREOIREE (136.075F3/kW) *2

e o e

3RO
KEEBE 5 BHOE  FEIANRICHUZKETROERE (27.65M/KkW) *!
JU—Yk%E 79.55F el : 4
(BEEZEHEOBAERLT DRME, Big, 2% +RUBENENRNE (136.05F/kW) *2
= FERER : BREOS%. BIEEEE | REIAMRELRR
REZROEBAO LREHSTR/W/ELETD)  pyym : ARELNCORRBIEE (29.05F/KW/E) =
T — A - x;:ﬂxl\ggtcg&pﬁ:mmg&)a (27.67F/kW) *I
(A ENEORRERLT R, Bk, B i REIRGERI L T O
FEEA : BREOS%. SRS | RBIAMSILRR
80 HEZIRVEESO LRMEL02DF/MW/FETS)  pryg 5t ph NGORMEHERE (4.35/kW/E) *
TIOR8k S - I %mxnmusww E-7EHRORRE (27.65M/kW) *
JY->7YEZ7 30.35H o 8y
(R AMEARERAT SR T ! SSEEROER ()
HEERWEBSO LRER1025R/MW/FETS)  pyg : 7oE—rHINGOMBERE (12.05R/kW/E) =5

%1 FBIANRIECHID. A3 7> EZ 7B 0R I8 26.875 M/ kWIZ2040ENRIR Tod ' NG KOERIUEEE 1K - 7 E- VB BHEEL TH). 2023ENLNG XHOEFIN TS
>N E—OFETEERL TV, 20245 (BF) FCOMBESZREERAAMT L —I—(CIDHEIE.

*2 MEIEESEOESEE. SER330EHDHE.

%3 KERAIER. SERBANEHNFE, BEICHL TLREE10%AROREBTOHB @G EINTVSY. BRCHLTERNESMECE— 43,

%4 SIP BRARGISHT D EERRIELTOCO V-7 EZPHTFAFI-DORIRIRE (TAS8R) (B33, 7UEZ720% RE0NCOHERSHEIZA N250EMN SRS EOSIEIZ N
40{%%%2;@0@%&;:. AEBSEARS (2019%) H52024F (BF) FTOMMZEN EHREERARAMT I —5—(CLDRIEL. 1=y NEH60KWODRHEF20%53 T6H31278
KWTERLT

%5 7OEZ7IRER. REOLEEHE.

40
- owEm
FESTLHREDD 3,431kWh/t 2025@2 AOFREIZA MESIOF E-7EELD, PoE7ORBED22.5G)/t, BEIED54.9%. 1kWh=33.6MITH
RE=hE (@)  BIens, UHEHORER (kWh/F) @ ©22.5G)/tx@54.9%+@3.6M)/kWh.
R e 2,100,400MWh REEIRMSIORE-FERI. TS NORRAEEEO00 KW, P ERRAEE20% e AREID
BURET EES (@) FoHESEISERENREDDI0%ZaHR T 3L, FRNFEEENEL. ©60/7kWx8,760hx@40%.
METET 612,721t  BRAFEI0WIELCREZEE?,102,400MWhERET B HONEL B3 7 E-FHE. ©2,102,400MWh-@
G (@  3,431kWh/t.
PRRE 550%/t 20252 BOFEEIAMESHCBWTEETEL THIASN TLBBNEFT Japan’s Costly Ammonia Coal Co-Firing
b7 (@ Strategy] (2022) b3, 2024ENREEHABGENTN —FLE-7OFEIAL. (314 HEBE)
ET
O 20245 OFRIFITREL— N, @152.58F/$*0rw. BEEMcOTEEVNE P T FHERRLHE
# RS 8.5AF/KW/E  550$/tx@612,721tx@152.58F/$=051HEM. kW(ICRETEL @51 HEF/F+ G607 kW= SSHH/kW/EE
H=BUFIH—F & TANF I NRO2024ETHBEL— (TTS)
. PRRE 1,100/t 202552 A0FEIAMEHBWTE TeL CRIAZN TLEBNEF Japan's Costly Ammonia Coal Co-Firing
%gi (@) Strategy) (2022) |GbBi13. 2024FEORMET—> P E-FOREIA L. (814 HEEE)
Tk - N e
E ey 17 1Ry Bl NED152. 587/ Sicth. IO CHEL I E T PHEERUSL, §1,1008/tx@612,721tx®

152.58M/$=@1,028{EM. kWITEETH:@1,028EM/F+-0607kW=17.1HR/kW/&

2025F 2 BOEEIAMETWGICEHHBHRINS. LNGNDO2024F(cH1T5FEEMIE, @656 §/t (STEPS) . LNGD
PR IE R EER S I BBl FEHEB54./G)/t. BENED54.9%. 1kWh=33.6M), FHIE BT, BIEEOSSERIOREN BED40%E5
B%%‘Q“%Wﬂqg (LNG)L C A42AF/KW/AE  (OVTIALEREICENADTEZRH TS s, STEERIRE 7 - PELNGOEZEEPSIE T B BN SRR g ~EgER
(&, ©656 % /tx@152.58/$x (8,760h=x@40%) + (@54.7G)/tx254.9%+33.6M)/kWh) =4.23F/kW/
.,

X T TR EERSRNERF CiE,

CCs LNG
LNG
CCs

37



41 LNG

41 3

| tma@s

20"/(%5)@5 34.373F/kW/4E
ST S —
20%_ECCS
e 13.773M/kW/4E

X BEIRE (6%,

X CO2PEELIND e DE T A RAE S BB EHEARBIOER TS H—RO TS A DR DER (EERPERES SR OHEE
EEHEIEICED &) (F. ERMIGDETICIESHRV, BALME CEEAEY MHiBIRORMECHIF D aZE (C5t
+93. 2L, SEOHIERTRE TIEEDO NN D,

KCO2PBEIUND Iz DESTEFRESTHE DA EEUT, REATEUDERZTMRT DHE (s —X) EBERASZERBLT
LRA SHBERS MG T D% (BRRAST—R) h'dD. BRBIETHVCO2ERINEZRIRT S/zH(C(E, BERRA S
T—ZNMBERDBEBEESND 2o, CCSOERMBOEECHB VT, BE/RA ST —AZEE LU TCIR MDIEH LIS
BZ{7OTWL3,

42 CCS

= - JAMEEETIE, ERADW!LTS/bﬂM@WHkW PRPEES. 69677, CCSfIEiﬁ}{ﬂU)?rJLT/h (COEMREI0%) (3, REUEERO—BECO25 OIS TEMT 319,
EFNTZNO 1akw  PRREN0.3%¢ 53, ASIRD LRBROSIE Ciz, SECO2EIRENGD20%EBHEEL, LROEEANECCSIIERAS (CO2EUREN%) DPFRENS, coz@lﬂ*@zo%wmm
mcﬁ ?”kwm (@ FoREARMCH n;enz@e %.axﬁmm@mw—mfml THMEIRNT 37 -2\ TNEBT 3BNBIEKETHNS, LRBRBECHTEERD6.4%E
(g‘g)ﬂs (13.175kW) ﬁ%ﬁ‘ L(,rag;\“cﬁ-)sm;ﬁamn (CO2BUREE20%) DCCSHISDRBRHBEERED70HKWxD20%=D14T5kW. FIRED6.4%E EBTNE, CCSBADZRRIFEER. @
1 x(1-26. =13.177kW,

48.7F5F/kW JAMREECHI3CO2BECIRERORREE (BEER) (3©43.95F/kW,
MBI e TNEETNTSMEBORBERILT, OOZIEIW¥90%EB‘IECL/T CO253RECIREH BRI E . A5/ T2, CO2BURES DkWHBIEIIRKWERD, COWHSHHTZCO2LRERIRT
= BRNRTHIIH, ©43.95F/kWx (100%+90%) =®©48.775F/kW.
thmﬁmm‘mmmmmlmmumm tmum&imazugm m\coz@mﬁzmﬂrmwawn Sl NCO2REBIRD

2 NG5 25.875/kW mmmemm— SARENS, BEA(SRRILL T B
g (BhERERE) ®) >HORERE. BUOHAYATASENERS (2014.7.17) mS D5 BOLNGEMR BB MITRENSITBEEEERL. E’J’)LT/N;%FCHIDT‘H’HL:T’I%« @361{8FRLE3.
kwt)rwmwu‘ @361BF: @147kW=025.8HF/kW. RIA/SOREEE, AFF—YFOATNEHEALY, MELAL,
JAMBEETIE, SEMCO2ME - FFREANG3005t-CO2/ENBANCOME  FTRIZ NEMTEL THN, CO2MiE - IPRICHBHIZIE . AMAMIRICRIE (RILCO2MA., B2 LI9M) DRE
o e 0.BEAW  BE1,303ER, FRCHEZZHE (R8E. EARYT) £604EF, S3tD1,996ERLL TS,
; (@) JANSIETE, HREERESRD70FKWOER AT RERME SRS 0% CEtL i8S (0 AC02BE D31 7/5t-CO2/ELL TV, £ BOEF I T5> bR BWHSHE
- BURTZERMCO2E (L, ©317/5t-C02x320% = @63.4/3t-C02. £5T, @1,996@Fx (@63.45t-C02+@300/5t-C02) +@14F5kW =B30.15F/kW.
FRER RIEEO5%  (©48.775F/KW +®25.875F/kW-+230.175F/KW) x@14T5kWx 5%,
AMEEECBITBCCSNERANOBEH AL, UFOLBD,
o A : 58084 x BURE20% = 11671/ &=
5 ) Enkpn EEE - BB (REPIRSD + DMLEIGHESD + INGIVIS) x2.0%/&E= {26.5HF/kWx@1455kW + (©48.775F1/kW + ®25.85F/kW) x@145kW} x2.0%
EESE RE ERE (ﬁmﬂﬁ+ﬁl@lﬂﬂﬁﬂ+m69>0ﬁ) *x2.3%/4 = {26.5HR/kWx@145kW + (©48.75F/kW +®25.85F/kW) x@145kW} x2.3%
ERHEE (—MESE) : EEEx12.5%/F
zozsemmmmﬁwcmwalﬂum LNGANID20244(Cibi7 3IRR L2, ®656s/t (STEPS) . LNGORAES54.7G)/t, kah-®3 6M). EREEEEROTTNT5Y
CosmER 2305w LTOCO2IREEE3 475t COXRMRTIHILBIREL, 263.473t-C02x2 SGY/E, BBRE BB LNGRIZ, NGORRES54.7G)/tBEURA
SPHE = (@) *@90%!56"[ ROBECEH. B1585G)+ (B54.7G)/tx890%) =@32, 207t
i @) gD, CO2MEIRCET SR, B656$/tx152. SEFY/S%x@32,207c- @328, kWD T3L, @328+ D147 =02 0T3P/ N .
PR e e oty ey
= R gy ANSECOUSREMECRIARR (RIECOMRIBRYE, E_tmﬁd BRI/ LERRIHRD AR A.7IFY EOSHIENB20.6/8/4, CNED63.475t-CO2/ £~ AHRET L,
@ ' B20.6(8F/4x (@63.473t-CO2+®300/7t-C02) =4.3BF/4%E.,
Siic VSECOISREMECHIEHE (RLCOMIEREONG/E 12 LERERR0 ) IFHCHSERR (IR0 2%/5) D23, SIOEFx Sk 7718rx2% 1545
0o eE 0.795F/KW/E S/ x 2% = 26.5(8 + 15.418 + 10.9{8 = 852.9(8M. TNk, @63.45t-CO2/EA-ACMIETHE, B52.9EMx (@63.455t-C02-@30057t-C02) =B11.1BF/E. kWHIED
2 i HECRET3EE 11,18/ E-@14HkW =0.795A/kW/4E,
0] HIPRICHAREE94ERNS. NAE FREESOEEETECAVES (418 +105EM=146EM) ERILRRE
= JAMRSECHI SEECHRSEIELT, TSI EI10.56FY/% (1) +FUns2.4BFY/4 (42) =B12.9(BF/4£D863.45t-CO2/EA-AMET L, B12.9@Fx (863.475t
wE 0.1975F/kW/&E C02+@30075t-C02) =@2.7(8M/4. KWICHET 3¢ @2. 78/ + @1475kW = 0.1975F/kW/E.
g : 1 MEEOE=S> B, JAMAE B3 REIAMRIELY 25— NCo3IE 4 Co2E - FREMEEICREOSE
] 2 POABM1AB A EMHOTE=5)> ) B35 ERE SRR 05 T SERCLERE
B smasm  mmEx2s% xmmwslwmmm. EEE (4.387/F + 11 UBF/FE + 2. 7BF/E) x12.5%/4F = 2. 28/,
azE W/ JZAMEEEWGLE. 4 ORMMRACHITTER (RaitamEo. oM. BRC105EMA. HIESR7ER) 122.! Sﬁﬁlﬁtﬁﬁ‘kﬁiﬂz! (BXAR) 0.8(8F/4F%. COBINED
s, LBIF/KW/E 63 4Ft-C02/8 R zumnt. 1233 x (@63.473t-CO2+@300/5t-C02) =@ 26.0F/4., kWICRE T3t ®26.0(8F/% - ®1477kW= 1.8T5F/kW/&E
s TIRMEIEIE, 20258 2B 0RBIRMAIE b ECHRETI 20246 (BE) $TOMBEBLREEEARMIL 5~ LOMIE, FEEFSM%TROREA.

38



43 CCS LNG
| es s ]

JAMEEETIZ, INGAADETI TSV (20406) (HEBMERO605KW-FREE. 20677, CCSITLNGAXADET LTS h (CO2BIREI0%) (3, HBUEETD—BECO25)

m 125KW BT SRt PRTUERAS. 0015, ASIED REEOEETE, BECOEINENG209ERHELL. LEROLNGAALCCSHILNGAS) (CO2EIREI0%) OFRENS, cozmm::;%

RN e (@) DESOFRLETMNCIBETSLa30%, RAKAI SO S A BRKOEAB. THBERYS) X T heEIRNBIBKETEIC S, LRERTELALTE

2 (11.679kW)  AEZ@3.0%£FET3. T, CCSTILNGAH) (CO2EINF20%) DCCSBANFBIMIZRBER. D60KW x20% =@ 125kW, FiNHEQ3.0%eEET L, CCSHDERIMR
BEG @125ka(1@3 0%)=11.675kW.

24.75M/KW JZMEEFIC513CO2HREBINGRROREEE (LINGHIER) (3812.273F1/kW. ChIzEF TS hEADMBS BRI T, CO2EMRFEI0%EHIRELIZCO2IRDINEHRDRZRE. #/2. JZAME
AEOIRERR M) TR NS (0.6 FRY) (40, AR BSCO2BDIRPIREE THIIEL TRILIL TLISCUNS, CO2BIRA20%EMIBILIIEE, NERA(0.68R) (432 - NIISRERTTD, ZOBE
(@6077kWx®12.2/5F/kW) x (@20%+90%) ~0.6+@12J5kW =E©24.7/5F3/kW.

JAMEEETIE, FRICO260E - FFERP30075t-CO2/FNBSNCO2HIX  FFEEI MEEL THD. CO2MX - FFRICHELZRE, AMMRACHIRE (BLCO2AA, [2 L) ORR
oMz -BR 13.06//kW  HE1,303ER, FECHEIERE (BHIR. EAAYT) £694Em, 25t©@1,9968MELTLS.
- (@) JZM&EETIR. nl@&n'ﬁkwd)LNGMmﬁ ﬁmrﬁurmwcozlwuaﬁ( CO2/FELTVB N, EIREEEEROETILTSY bOTI&kwh SHE
HIBEMCO2kER. ©118/7t-CO2xCO2BIRF20% = @23.6/3t-C02, ®1,996(8Ax (@23.6/5t-CO2+@300/3t-C02) +@1277kW =@ 13.05F/kW,

ERER BREOS%  (©24.75F/kW+@13.055R/kW) x@1255kWx5%.

JZAMEEECHIBCCSTILNGRADBIETTACSD, U FOLsD.
P ) AGE: 45lﬂ/€=x@lultzo% 0.928F/5&
EakneE Enreh (EHE  BRE (REFHRS + SEOIGNES) x2.4%/45= {26.87 277kW +©24. 277kW} x2.4%
S 2RE (REFRS + I@Rﬂﬂﬁ) x1.. 1%/$ {26.1 sﬁﬂ/ka©12ﬁkw+©24 7ﬁF3/kWX©llﬁkw) x1.1%
EHSEN (—REEH) : EEEx14.0%/

202542 A DFEBIZMEIIWG! $3E, LNGXS CHIZTERIEL. @656 $/t (STEPS) . LNGOFEIAEBBS54.7G)/t, 1kWh=83.6M). FIREEFEBOETNISY
CO2MER 1.205R/kW/2E NCOCO2@IRED23.675t-CO2EMIRT BMICNBERRER. §23.6731-C02x3.0G)/t=B70HG)/EF. HERBEFEILILHICETIINGER. INGOEBEBS54.7C)/t8LUR(SHF
R - (@) @0%EAUT ROBOE, B707G): (B54.76)/txP0%) =B14,403t,
= LLELD, CO2BEIRIBY SIABIE, @656 $ /tx152.58F/5° xB14,403t=01 4B, kKWHLDICRET 5L, ©14EP: @125kW=01.205F/kW/4F.
HEBURYY-FRMNTIRRO20245FHABEL— (TTS)
AGE 168/ JAMEEHCHPAMEIMRCHEIAGE (RIECO211EBM/E, BZ LR OER/E) LRBCHRIAFEL7ER/EOSHEAND20.68F/E. TnED23.6/5t-COEN-ARETBE.
¥ B20.6(8F/%Fx (23.65t-C02+@300/t-C02) =1.6{EF/4.

JAMREECHT SAMEECHRIEEE (RIECO2AZDZIE/NS%/F., 2 LRBSBIREN2%/4) LFRCHRIEEE (RRED2%/F) OS5, 530EMx 5% +771{8Mx 2% + 548

L

puEE s

g e 0.34TE/W/E {87 x2% = 26.5(8F + 15.4(8F + 10.9{87 = 252.9(8M. Ink, @23.6/5t-CO2/EA-AIHEIET 3L, 252.98Ax (B23.675t-C02+@300/73t-C02) =B84.1BA/E, kWaHZDE
2 . MICRETL @418/ - D1275kW =0.34HFA/kW/ZE,
® HEFRICHRIENEIHEANS, WEE FRESOBEENEUBVEE (41EF+105EM=146EF) ERMURNE
= JAMREECHITBETRICHRDEECL T, E-5UVIE10.58F/F (K1) +FnE2 4EA/E (%2) =812.9(8F/F£D23.675t-CO/EA-AMIETSL. B12.98Ax (D23.675t-
g wE o.08BE/kw/E  C02:@3005E-C02) ~B1.0ER/ &, KWHIIMIECIRET 3L 1.08F/ & + @1275kW =0.085F/kW/ &,
g 2 #1 FRREOE-S) BRI, JAMSE BR3 ERIZMSILE1->-NohiPaI R4 CO2nX - FREMAFECREN2H
" *2 BMER14EFRNAROT =) I BRA3SERSERAEM0E TS ERLESSE
RESER EEEx14.0% HEFOECHITROHEIAERC, EER (1.6\A/F +4.18F/F +1.0BR/F) x14.0%/F=0.98M/F.
azm  osopmjws JAEEIWGLERS bE4ORKKICESTIER (RN OBF. BIKI0SER. MLARIER) 1225EFETECASTAR (RuK) 0.08m/EE COXINED
: 23.67t-C02/FR-ARETEE, 123.38Fx (©23.6/5t-C02+@3005t-C02) =B0. 7R/ 4. KWEHEABTSE®0. 7EF/HF - @1275kW=0.805FR/KW/E
% [IZMEEEILE, 2025562 A DFREIAMRIE) o EICHOTIZ, 20244 (BF) 3TONMEZHEREERAVMT IV —5-CIOME. FFEFIMLEFEORA.
kw i FER7 0%z COCO2[EURE (BIE20% N —X)
KOUEBDEE
e
PP 6.4% *1 1
. REHEE
?5‘;5?; 701kwW BEOIRILF—R &
2 LToltatio FIF
HREE [CHOTRETY Bc02
2 3175t
720BkW r
CO2[ERE20%
v
Is Rl GEEMN) m
[ ccs J 65,555k Wx20% } 705kWx20% %02
13.10kW. 1473kW. 635t P,

%1 FIRERICDWVT(E, DXAMEECHSID. ARNHOETILT T FOFA

H5.6%ECCSHARANNDETINT SV (CO2EIUNEI0%) DFFRE P =

9.3%1%, CO2IRE20% DA DA ST LDEF UL N = — SO0

6.4% LTV, BUEBOTEAR L NBFDOCO2RAESE
FOMEETICOVWTIE, 202552 A DEBIAMEIWGICTRENTWVS

¥ BROTIRIFT—REUTOERROFIBICH > TRET FC02RD.
BUEZARFRAL TV, (FRRESDFERIC > TRAE T BCO2EERD. CO2ORREEIRICHERT 3%
QEFESEBHCHHETHC023EFRLN. )

39



45 CCS

46

40

kW




































