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Electric Power Development Co., Ltd.(EPDC) & J-POWER A\ EH & » A 1952 4
9 H 16 HHHABIFHERIL » HEEHEREK A AR fE— "TEENEHA
=] o BRI A Ry ve i HARER 1% BB ) A ERAVRERE - 5 2002 4 4 H#E - EPDC KA H
PAHIURy J-POWER - DIFOREF REA L Z ARKTE BT -

J-POWER R WJHALI/K 788 88 B 3 » 1956 gl (2 A /K JTERE(50MW) »
Ry FLE AR B - 70 FEABEAG S IR DL B B L AR R R K T 8B - 80 A&
H BRI 2R TR RACIR L ) ZRBR SR AR B EHER S 1
HELD > B2 1981 SRR L B — R P HE LI 2 K T B (PR B33 B ) -
90 F1% - SR ERUEIR SRR SR NIER M - HABURTIC 1997 FEERF J-
POWER [E1E » 2004 4 10 H J-POWER BEZE#H% Eiig =mRE(L -

B EHL J-Power 2 2021 7 12 H 16 HE&F KHH 5 4 MOU - JEGEEE JTFRIL
A IR R R B o WA PREEEIRE 2050 G B PN E = B X0R T ik AR
ERZEEY - AR H AR AR R F(E 2) - ARHE T ZNFEEE
(1)J Blue Concrete ; (2) H A KIEE R ER IGCC #eift Bl g/ 5 (Osaki CoolGen) ;
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(—) J Blue Concrete
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b - Horr o TR EERR A AR S AT ~ Vg SR PRI A = KRR R A REFTR R -
BHARRAAES Fjj REFRkR T A IR i - I R ECRHYERR R © /&
KR BB SR B AR T 2

J Blue Concrete([&l 3)/& —fRELUEIRFISEE A FRBE S8R B LB b > N E
75 2 {50 HL B 0 R I T L RS IR B B AR U — M AR HE Y TTRE » T ELE Y 58 T8
SRR AR o Hpk sy HHEEE ~ K ~ 7KUJE ~ BKATEE - SRS 2 Sl e mny &l ZE

BRI AL S R A Bl e i - HEEIL—FORBE T ELY 20% » MHREAR
CO2 HEHEE (90 kgCO2e/m3 YA —F& R AE (270 kgCO2e/m3) -

Ordinary concrete Water  Cement Fine aggregate (sand) Coarse aggregate (roc ir
(Approx. 2.2 - 2.3t/ni) (1 009/cm3)(‘_£g&m3) (2.58g/cm?) _\ (2.67g9/cm3)
|
1 \ @
1 1 . 1
1 , - g
J Blue Concrete Seawater Coal ash Copper Slag -
(Approx. 2.6 - 2.7t/m) (1.03g/cm?) cemept(z 31g/cm?) (3.66g/cm?) Air

3 : J Blue Concrete {57

2017 4 3 HAECTUNNAEES TR 28R o - W Feas REUR - 4608 4 4%
ARl R 2 I s AR I RAF AR HEEAE 10m R ZOFEER - Hilg
S E A RS SREEE (B 4) - AFRFEEIIERZ AL -

Year 1 (installed in 2021) Year 3 (installed in 2019) Year 5 (installed in 2017)

[E 4 : JBlue Concrete B /K4 KEDEHA BEN
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HIEEEASL » AEBLAF 2.0 MG ZORBE > 1Y 2023 £ 8 HIREREERFET -

by

BN

r, - v,_ f
smooth surface concave convex

5 : ) Blue Concrete JE7 IR R HETEAR

J-POWER &[] H AR (K & 37 J Blue Credit 3855 » 0HY 2021 5
2022 53 IS 15.6 K2 10.5 I CO2/4E 7 #HJE - J Blue Credits F H ASEE (4L 7517,

@ (Japan Blue Economy Association » JBE)#% 2% 7 i & 4E/E - Mt J Blue Credits | &
A HAE Y J-credit 247 » HUEERE M S8 (E Ry B AR -

(Z) HARREREM IGCC 1HHERAHIIR(Osaki CoolGen)

Osaki CoolGen 15 Fy 166 MW YW &= IGCC i » B J-Power /=] Eil
HAHREIAEIETRE » B9 =fSESEEor&E TIE(E 6) » ZFEE T -

Fiscal Year FY2012 | FY2013 |FY2014 FY2015|FY2016[FY2017[FY2018
: : i
First Step

First Step Dotaied desin and consircion

Second Step

FY2019 | FY2020 | Fy2021 [ Fy2022

Detailed design and construction
[Demonstrationh
i

1 1
Detailed design and construction
i | |

[Demonstration

S 1 1 1 ] [Demonstration
Third Step ! i i il ' ——
T i . i ! Detanlrd design iand cons‘ti.mctlon

6 : Osaki CoolGen FE 1 = (EFLEL

Fr—PEEIEF IGCC ([ NIBRISRIEZ G EGRAF Bk tai#bak CO
FIH2 Ry X2 5RAe > FHEHEIEERSE B IE R sr i T3 - PR H
THMIE IGCC ABEEEARE « Rt KB EIR FE Z LOR M - £ —PEER R
5,119 /N RS AR, > HLASFARIRIE2E 2,168 /NRp Z JIERES RANFAS 2 -
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Coal Coal Gasification Unit

[_Gas Clean-up Unit

COS : Carbonyt Sulfide
H2S : Hydrogen Sulfide

Pretreatment Gasifier
Facilit 327mpa  SYNQas Cooler Char Remaoval &
Coal
Coal

Acid  Calcium

Adsorber Regenerator Gas  guonovel |
Furnace

i m:; 1‘: 3
Air Separation Unit O, N2 |
i Rectifier
Compressor

[ Wastewater Treatment Facility |

Waste Air
Water Treated Water
SRLT Sludge Doy s

U]

Heat Recovery

& 7 55—PEEY IGCC 27
FhE 2 0 F—PEEE 1GCC MR H A R Al 5
HHE HAE GR
TR RS R AR R —PEER A R FEE BRI 40.8%

2]
it
s
&l

40.5% (HHV) (HHV)
Z5
SOx: 8 ppm
SOx< 8 ppm
NOx: 5 ppm
PR E NOx< 5 ppm
PM: 3 mg/m°N

(O2: 16% conversion)

PM< 3 mg/m°N

(O2: 16% conversion)

PRRHE N | BRE A FRE

EHIE 4 AR E TR > I H
AT B B i T B A

5,000 /]\H 7 AHHEE

T —PEER AL

TSR FHAM AR5, 119 /NI

TSR E 70%0L F

Frag#elE:2,168 /\H}

RN A2 Y ESEAR 1 E
AEEEEM: | EEE R 1~3%/min %J.‘ﬁ“%ﬂ%ww%/min

FE 54 0 MW T B 5 7 JHE

IGCC 7 #9{E 35 E R A4
4 IGCC (L3 R AFHE Y PCF

&2 {E PCF
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Sfbhpemfeacfi(E 8) - Kish—PEEL

HUFSHY CO R H2 Ry £ 2 SRR - ol A e gs Bl S — i R — S ERAT R
SR FRAOH S H — S LR PR A R R LGSR R EHYE SORES - AR IETE R Em
JRIEE © PR B EE (RS IGCC B s S bhikfiifesc it - EmaEiRe HA
RGeS SR e — S bhx - HIEATH H BLEE R 3 -

Sweet Shift Reactors
CO’ "30 = (‘02* ll:

CO.. 1

CO2 Absorption and

= . RegeneratianT sectomr Ty
s——_ CO, Absorber il
< .‘.:

"

il

Co, !

A’ -1

v

Water
Scruber

.- r e e e e e e e e e e e e e e e e e e e ‘.
: —ﬁ [ Sour Shift Catalyst pilot test ]i
1 . 4
I Steam "—1\ Low Temperature :
ASU : ¥~ Sour Shift Reactor H
I : I
1 ‘—"',1"—) Gas clean up unit :
TR SR C TIPS

Overview of 2" Step Demonstration System Diagram

8 [EEL 16CC 1Y
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Tig 4 BEPEEHE HFEREER

s

a

HE Eb :

S {5 ] i IGFC (500MW
class) » FEFEHE 90% 58 bhieliZ 2 JHI il RS Fk 45 SR FHE
HIETE T 47%H T 04 7 %0 i HRCR g 1l ZE Y

]
&
=
Bt

HIWCER, IGCC 24 B I A — S B s iy AR RS E - CO2 [H]

WARHTEE 90% » fifeaRE CO2 FYAERELY 0.9 GI » A2 BRE(b1& - AIRHmTE

T CO2 HYREAESEE 0.79 GI(FRHE 5) »
T 5 1 WA IGCC A A IR — S bk < Bas

THE ELE LA
=R T E e 90%L | 90.00%
— bR E - 16.8 t/h
S LhREIRERE - 13.2 GJ/h
= T e e 470.9 GIHCO, 0.79 GJICO,

2 A HARR > Ry RER 1 SBR[ ERTFE K - HEE R dm i T
YRIgE i R SR T G SRR BRI S FE (1] 10) » SESRBUREY SR A 1
e @SReE H 0 HEANER A 40.26% - RidEntEaH 2 S8 RSB g
SUE > Mg LR e e

M A 40.26
10
g
&
o
=
e
GTAOH2REOZAE by .
R —————————————— z WiR7kPa
3 8
1 WIRMO00C g
Ly L —
IR IHDC (L . T AURR)

JU~ XN RIE 02

10 : SRomERPRIARE = RS SR Z Bl
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A SCRHTRE BRI SR K 2.6% K B 7y #E R KR 3% (& 11)
SRR ER RS T AR R -

. ¢ T
H E 2
g "E %
a & 8
< & N
5, S meb
: R min
GTAOH2REOZ(L T H2REZROME
g £
s -
T o
3 11:00.0 11:1000 11:2000 11:3000
o . FRME) L0 &E
& i :
3 .
T~ XN BEOTA, T RRRBOT( LR, TSR

11 BRI E RS G B 5
(=) EEZERBHERHEDAC)

DAC J Direct Air Capture 455 -t CH4H8 By EREZ2 RURTE © R EEERER
SR R ERRAVE T - FREE(ERTHI R R H AT AR P Y S (b S E H g
I EA D A EhRAVIRE A 2 BRER AL HBI R - AR 1BV iR IR DR 4
bR - BEFRE B AR PR S EORE - NIEb(er DAC BRI TS e - 55
A R D BRI PR S AR AHRR TE G - R A HRI S ERE ST HETT > 24
1M DAC % e BB R (R A AT -

DAC HYEAAE B8 S EhRAVR S (FE) ~ AR ATER 4 (18] 12) - 1RF 22 SR A
AR S BRI ACE P AR A B NG S BRI SRR
CH Y S8 B BR 4 TR 2 el

1. Adsorption

Ambient air is blown through the
) filter where the CO, is captured.

CO2 Tank

2. Desorption

The filter is heated up
to release the CO,.

3. Compression

The CO, is pressurized
in a buffer tank.

12 : DAC YEL AR

15



ENEOS /\E1E H A 231|228 Climeworks (5 DAC & 2023 4 12 AR
s AEEE > KA ATHEEE 75 kg & B o T Deep sky £ Recarbn fli& A REEIE 7Y
8% DAC 455 > THaT 2024 2745 » HASSAFEHE & 1) 2 50 (=] 13) -

Climeworks + ENEOS Recarbn + Deep Sky
Dec, 2023~ Japan 2024~ Quebec, Canada
Demonstration tests started 50 tons/year DAC unit
at Eneos Laboratories to be mstalled

Approx. 75kg/day 15kg/day

https://igaspedia.cony 2023/12/08/eneos-climeworks-dac/ htps://car ) ky-and Bn-to-deploy-direct-alr -capture-in-canada/

[ 13 @ HAMER AN ARILEH DAC 3¢

Ak DAC BT ZEPRRHY —SE bkt Z EL#i (8 14) - DAC fifery &bk
FEE I REAEFIEL Ry 40 S5 > T LEEPRRITERY S bR E B ALY
K5 400~500 S > fUFRE DAC AYIEREY A RE TR JERTE _f bixay 57
Z—/h e BN IEELLOIEHEE DAC \RHITED s @ HEEEAMmANAE
#H - (NI > F7% R DAC FHHERI MRS S (E(H - A RERESR IR E A DAC -

Compared to industrial CO2 capture

Payback cost 340/t O Increased volume of gas to be processed
0O Increased fluid power

&
o O Advanced CO2 capture materials
O Increased Separation Effort of Captured CO2
@) €02 in air <L

0.04% As long as industrial exhaust CO2
continues to be emitted,
Payback cost $400~500/t the same amount of CO2 is easily
ayback co st $400~500/t . .
captured from industrial exhaust gas.

o

o

& . .

D Technically and economically,

O © » CO2 in industrial it is an afterthought...
exhaust gas .

h m Tens of percent We need a business model

that only DAC can do.

14 : DAC BT SEPERHY — & bhiciie < FLig
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IHI fH4: T4y D&D Park 444 £ Development and Demonstration Park » &
2 HI A EHEEETRIERT D S orEipasiy s - B &SRR K

SEZ
EIRIFIHEIN & £ 2 EREE TR EHA - B ATEAER S A B ERER RS K E R
EEERE By K TIREAE TR B -

WELCOME! «
IHI1 Aioi Works!

HEEE B8/ S

15 © 255 HIAHAE TR
17 THT BT A2 JERA /A 514 2024 SERZEREEE RN 4 BREAHE4E(1000MW)
HETT 20%E AN - 2024 45 2 F 29 [ THI (FI (KRS BB A A T B BRI &
(EFES > TR 2030 SERTHAARERIMRALESRT S% Ll LR SRR -
THT 3B A PR RREOSBIEA 6 HELRBESS(6 (R 16) » T | HER AL
TTEER A% R BRI B> 155 T 5 2 HERARE S TR S% b SR S RBELL -

16 : PABERS AL
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20224 6 H THIpZH{E—& 2MW SRAYPAR R ERi% T PAEE 100%RAEZ(E 17)
RV T B 99% I E SRARTEI - EH T IR R RSP

17 © 100%AE R S fimisk

HRYEA S IR o] I (FER A S BE Bt s AL » 7B R AR A BRI CO2 HY
PR - THI & RIRIPARE A SRR R 2 E R AR R IR = » AR E T
(EGATEEE iRt AR R R IR B 24 - Wifg s 1 ATk

THI B89 FR e 5 e 4 (e-methane) (] 18) > &R BH LERR[H]ES E%Uﬁﬁbﬂ’:ﬂiﬁﬁ
{ biiﬂ ERAG E RN 8.21 AT YR - S ARAH R RE m] DABR R 3l HL A
LUEBECE 2 (AR EAR A i E £ - Hu] DUn I REA RARRER M4 {TL% HiZ
fﬁéﬂﬁu—iﬁfﬁﬁiﬁu - Bl EE&AE P EZ R RCiham e s i Tl S ok 4R
FEE R HE - PRARZA A HAR F B AR AR T S R R (W MCH ~ #5514 5 B
BT R > BER] B HVE

18 © ARk
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® [Exkpbnr Sarawak WG EEEETE | EHIEA S =K EIR » THEF LUK
TIfE Ryskpe sk R - B MCH MO 20851 > a8 L ERME
Ry H A A ] ENENOS fE ithge i/ &) SEDC Energy » e FHEEAHY
JoROH s (A 2475 MCH

® EFHVsRFE L AERTE 12020 4 11 H - BAIBUF EMHEE) @B RS
HEERy 2030 4 E2RREEAVSRE - MW 2040 FRHEEAI=FH
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Able to convert a natural gas-fired gas turbine to hydrogen or ammonia firing - and thereby achieve decarbonization
- simply by replacing the combustors and adding a fuel supply system

Type 1 100% H: firing Development complete for small- to mid-size GTs
30% H; co-firing Development complete for large frame GTs
Type 2
50% H: co-firing 2022: Successful combustion tests for large frame GTs

2024: Combustion tests planned for small- to mid-size GTs
Type3  100% H: firing Starting 2025: ,Combué%_ion tests planned for large
rame GTs

2024: Combustion tests planned for small- to mid-size GTs

Type1  100% ammonia firing Validating in lead up to commercial unit operation and
market launch in 2025 or thereafter

NH

Combustor replacement

Convert to H:/ammonia firing by replacing combustors
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No CO; emissions can be achieved if the gas turbine’ s combustor

is adapted to take hydrogen by adding this equipment to the
current LNG power generation infrastructure.
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