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1. 55-1.2 LCAHA RSFA O RDEERR

IMOICTSRTEERDLCATARI1> (FR)
SR=ARFIADN : MEPC77/WP.6 Annexl

HAREFEE LSRR

Example of FLL and default emission
values (Table 1 from ISWG-GHG 11/2/3)

(ISWG-GHG11/2/3)

1. FLL(Fuel Lifecycle Label) &, ARt Z= R4

ESE] Eé:lg_dit)/\*ﬁb PAVNIE K part

Part I Part lil: Region of

Carbon Feedstock Production Part IV: the GHGcozeq

2 . ﬁl\ﬂa Hq e: L/ -t- ] u\ n 5 ngm*’l' O) % n % content Nature Pathway Fuel type world(*) [9CO2/MJ]

nlt—j WtTj:jIEHjE@Tj 7_|-)l/ I\ﬁEEEQA:E Carbon Fossfl Default LFO Global 132

3B EARRINTUIS, I e
3 * %’I%*SI'O) 7__“7 7'|- ) l/ I\ﬁE lg: b lji\ 6 j = E %FE‘ Lj Carbon Captured carbon calETS:iE;Efn/ Diesel -47.6

-t-\ GHGT;FtH%O)TEnmEODLBE{El:;&ij electricity mix

5. CNICEY RIEERROATORIRD | = e e

1_50)$I.J JEH 73\\1:&‘ 12 3“& 5 l:- 3_5 o 7__“7 7.|- ) I/ |\ Zero-carbon Fossil Natural gas Ammonia 121

1_5 CJ: L) E WtTj:gF 'I:I:I' £ 0) e T{%ﬂ -( L \ 5 t % Zero-carbon | Fossil/renewable Elect_rqusisx_ Hydrogen 3.6

ADE5E (IIMIEER/HRE R ) (S, _ o _

nlb\ DIE%IJ rEz O)ﬁﬁﬁ % ﬁ Lj _t_ % 0)1_5 € IE EH Zero-carbon Fossil/renewable electricity mix Ammonia 0

ITOREMNFASNDNRITHD,

(*) The geographical scope can be applicable to each fuel.




1. 55-1.3 LCAHA RIA D FEICH T B5ER
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2. F=RODOHEB
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3. LCAFX-3.1 LCAXISREEH

XRIAEIDERE - ik - g D2BIEICONT. l«)l'Fa)Sco[:eZ“c‘:(ZfEFaElGHGHF.‘:HE(Q-COzequear) 5. FRIGHGHEHEZAR

DIERIFREE (MJ/year) TIRIBE T, i, DO 10 MR U EARIBI T OLEEZ1TS5.

1. SNEPIRR B EICEDmaterial stream&UTDHEH ISO 14040-Scope1
2. BHDIAPERIG(C L HEHEIBHFL ISO 14040-Scope2
3. R, EXRUIN>OHUSICHTZARMERIC & PRIIENRHEH ISO 14040-Scope2*

RREELRUVEREIN-THYITSAFI— OB EEELTNSLIREL TScope2é UTHH

PRELEEEE CCS @Rxnz880%)
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LTHBERL || 1880,
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3. LCAF%-3.2 AR OER

AgdF EETOEADEE 22 DRIEAAE

IRZBRNSIKZRNADZHA
g 2C+0; - 2CO (HAMERIE) T )
g”_‘m*ﬁ‘b’k 1(2'%” CO+H:0-H:+CO:  (SINRIS(Water-Gas Shift)) ggﬁiﬂdu -
' WGS(CIH B RIKIZEBKKKIBICLDBEG, IKZREFEUEIERDCO . HEIE R
EUTEMKEN S, CO.(FEUXEN. BIECHIERTEINS.
;EE;JJ;EI;» HIKEEOTIKERR (PIVHUEXIEPEM): BILATLH:)
- N % 24'27 0 7 R 2
e 2H:0 + electrical energy — 2H:+ O:
BRIC & Bi{bK (4.2) BOG(3A#IE L TEA
S R IK(F4 A ERIBRDTFIECEIDERK
BETEEIRI og.30 JYEZTER (\=/)\—7 WIIE) o _
£ —FI/H. /kE e N+ 3Hh = 2N BAE7>EZT (LNH5)
micksmity 4 2+ 3H2 = 2NHs . BOGIH#AAIE L THEF
SE=F IKZR (. 4. 2L[EIRKDTTEICEINERR . EXR(E. KNS DEELU CEE.,
F—FIA., BEHR 31-33 CO:+4H. - CH«++ 2H:0 AL ERXS>

@f&ggﬁﬂ“ (44)  CO.(FELIFLRNSOPERAANSEIRL. 4. 26 EIEDTSETERMN K BOGRERIEL THEF
cRMAATS RERIGEE TERNI S ZER.




3. LCAFiE-3.3 5 0H#E=

WiTHILEREICH T BRR:

1. &/ ODCOZHFH:”?%LL

EEVIEBREDS TOCRICEVWT EHEBEEZE KW OBRF(RAD. BRRE. EMNXIZFBEADR
REN)ERFEUVOIAT. FNEFNOTOLRICDVWT 2030FEEF TCOREEZERBULLHILRE

1_L7é_fLFﬁ o
2. OV TOMDIEESE
INTD JOvzzyo I\b\\2030$35-( [C j)l/ KFRIRIGTCC Not available 40% (HCVAR—2R )"
B9 5 S AB5E, 2030E % Tl PN S

7ILHY)KER 4.5 kWh/Nm? 4.3 kWh/Nm?3
FHWXELFH ° PEM/KE#Z 4.9 kWh/Nm? 4.5 kWh/Nm?3

=T RIRENCO. FBRHRE
3.7 mﬁ%ﬁﬁﬁl S ETRUT 0.98 kg-CO,eq/kWh 0.5 kg-CO.eq/kWh
75> I\L 9540) %?( 3. ZIKLC AD ) :FAFMWEM 0.68 kg-CO.eq/kWh 045 kg-CO,eq/kWh

NI =& T B 0.441 kg-CO2eq/kWh  0.370 kg-CO.eq/kWh
o
*1 ZKFRIRBIGTCCORIZEIF. CCSIC LD CO, BRI % EFEE LI=AANDETT
4. /\‘47]'%**4 I TN BEEEHI40%  HHVAR—R) E17F,
[1)

INAARBHE DUV TDLCAIEEREL TULVERL,
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4. KERPILCA-4.1 18 H¥ELH2-)\10YSEFEIOSTI b
Status of the Pilot Demonstration Project: Hydrogen Production

Courtesy : HySTRA,J-Power and J-Power Latrobe Valley
Hydrogen Production (Australia) S

~ Brown Coal | £ i
Hydrogen Production Plant

el

J-Power and J-Power Latrobe Valley achieved

High purity, 99.999%, hydrogen made from

Victorian Coal.
Ceremony was held at Latrobe Valley on 12th, = | /##"
March, 2021 for this monumental world’s first

success.




4. KNEBAPILCA-4.1 BixHA¥KLH2 -){/OY I EEEIOITI b

Specification

Length 116m Speed 13knot
Width 19m Cargo 1,250m3
Crew 25person | Propulsion Diesel Electric

[
i
o

LH, Carrier, Loading and Storage Facilities

LH, tank being installed on LH, carrier




4. KBABILCA-4.1 1\ BELH2-)(rOY M ESED O T b
Steps in Scale Up of Hydrogen Use and Transportation

Technical Demonstration

Production ‘N

Hydrogen production and
liquefaction

Transportation

Liquefied hydrogen carrier

Storage

Liquefied hydrogen tank

Utilization

Hydrogen power generation
and mobility

& Kawasaki Heawy Industries, Ltd. All Rights Reserved

Commercial Demonstration

=) Transportation
: Volume

28,000t/y

“»(provisional value)

et

Supported by

Commercialization

Transportation
Volume

225,000t/y

Green Innovation Fund

2030

B K Kawasaki

Powering your potential




4. KNBRAPILCA-4.1 BixAXLH2-37 51/ F 11— illZE

: ol o Mongolia il e o . oo
g Yna of Mining site facility
o £ : Brown [ Power p|ant J Offshore
- . e . 1] Coal vd CO;
o ok S s i rogen
_ iy ext;?guon pr)cgduc ion storage
b g Sk o Y o plant site
W - (FS ~ Onshore Pipeline —
‘ £ _ 2 ) o App. 80 km (including | CO:2 injected
i © .= c c . .
ey, 2 O T ~ = < g = offshore pipeline) deep
o0] f- ) I ()] (7p] +— ()
o £ ¢ o V& Qo underground
Q ) o w =a
< w o

(( Hydrogen
: ~ liquefaction plant
| S Storage and J

N~
\_{___loading depots
@ Transport to Japan

Port site facility e,

1. SMNICIE, KREER DB IES 5 (W) fisx & R1L - T8 FH QR E
BRD2ODTACNHDEIBE, ML KRIARINA TS5 35KINA
TS5V RUEREBIRIC LY .

2. ARBETAEEHREDCOLTETADEDCO/INA TSI RUHBR AL
CarbonNet*[C KW IRHMUER TN S TFE,

Desalination
plant

Australia

* CarbonNet 7OV TV R SEMDE I M) P CFEERBED R ZEIRETEE (CCS) RV N T—D %I T D EZEZHMNELTVD, COXRYET—2(E E2RIZMDOSRO—J N\ — (IR Z & <A BREED
SEUNEINTZCO%E TN TS0 EN U TN ZBIEDOA T a 7B/ MI Mg, 7OV T VMI2030FETIHERAREICRDFE,




4. NERBILCA-4.1 1§ HRLH - EH &4 £ & BFHEH RB{I

StERY
= == 7—23 (B%)
238,500 ton/year (BB _L&#XRIFRFS)
LH. EERIR RN TOU T M EEEL CRE (X511 1681R)
. = BR=FERUVZEREESE(AV/IN1URTAO)V): =
CCSEINE 90% 95% N/A

| sy s—=z2 | 23

BRAEEDCO. HrtRE

[kg-CO.ea/kWh] 0.134 0.068 N/A
RIBEBEHDCOHEH BB DEHE () RIEBHDCOHEEEEA (B E)

BAICKTS SRR DCOBREREL

- ZIREHDCO,HEH E BT
BERRETRILF—DLEERN [kg-CO.eq/kWh] [kg-CO.eq/kWh]

- 2020 2025 2030

0.44 0.41 0.37 =3

2019 2025 2030 2019 2025 2030
(b) () ) (a) a X (1 -0 | ax(1-d)
~ 1-b 1-b
V|_c_tor|a o) o) o)
=M 22% 50% 61% 1.02 0.65 0.51 *1 HFT: Australia's emissions projections 2021

WAWEM "2 0 0 0 *2 WAWEM: West Australia Wholesale Electricity Market
s 15% 37% 45% 069 051 045 2WAWEM: WestAustalia Wh

18



4. RBRBILCA-4.1 18k BELH2-D Ot ARBEE(5—2 1, 2)20304F387E
Seawater Al ir Power Generation Plant |Electricity from Electricity from
I I | Electricity (Mining site facility) Power Grid Fuel oil* Power Grid Fuel oil*
Electricity

Desalination

Brown Coal Extraction

! Indirect

H emissions
H from
I electricity
v Vv
CH, CO,

—————————————————————————————————————————— £ .~ /bunkering;

Conversion
incl. WGS, Combined Cycle Power Generation
Gas Turbine/ Steam Turbine

Unloading /
LH, storage/
Loading

_____________ - S ;Domestic Transport

_______________________

H, transporte
via pipeline Storage/ Large-scaled
: :
Loading LH, carrier

Ho-
fuelled

i ship
1 1 H
1 ! H
H i BOG_ i ___Shipto
Conversion B D Ryl BN H i i Ship
incl. WGS, ! BO% ! i fuel i bunkering
. . I ]
e R CO; Transported via a ! :j:l a ! ] i
CO, Capture/ buried pipeline . ! ! E i
Dehumidification/ Geological i i I
Compression Sequestration || i i i
|
T | I 1 !
CCS {{CO, deducted]; : :
| | * *
| v i Injzcted deeg CO, CO, CO,
Indirect ! undergroun '
i Eonz H> emissions ¥ Indirect Ind!rept Indirect
| © Loss in from  CO, emissions emissions  emissions
. captured X . lectricit f fuel from f fuel
: liquefaction electricity rom fuel - rom fuel
. consumption electricity  consumption

* Amount of Hydrogen BOG is not sufficient for international voyage, therefore additional fuel oil is needed.




4, REANLCA-4.1 1§k HRLH2-GHGHEHRE L{ERRRI DT I A MEE DELEE

g-CO,eq/MJ

* Default values are calculated based on the

;F%F)__K’. EE;ELHZODW’CT% LSFO ('ﬂiﬁ)ﬁﬁ%‘;ﬁﬂ) y LNG@;’ 100 draft LCA guidelines (ISWG-GHG 11/2/3). CO,,
I |\'1|E (WtW\ LCAjJ’r Fﬁ%)%(:%’)() ttt$§bto CH, and N,O are included in the calculation. r___.i
KEROTIWHFEERFC 00, BRERLH20WEWIE | % — ]
{LEBAIOWEW LDAIBICA R, 60 L oo |
2030 F TICAMIKEBT JMCTOLELBEL. 2030| 2  pum T !
F(CH AP R ROKXIMZER I BHELL TS, ED — — D P
BIIET. 7-2 1 OWLT (=WtW) (3, CCSa@mtd. | & B == '
RIKBENEZERHULET -3 (&F1E) 0©294.1 g- 0 S ==
CO2eq/MIN5. 44.2 g-CO2eq/MINEXRTRICHIREN D, 2030 On-site 2030 On-site LNG LSFO
powecrcgsgrg)eo/ration pow%rc%zr;%/ration (Default*) (Default*)
1. Brown coal extraction 0.2 0.1
2.Desalination of seawater, 3.Water transfer 0.3 0.2
. Brown coal pre-treatment, 5. Air separation, 6. Gasification, 7. Conversion

incl. WGS, Gas refining, 8. CO; capture, 9. CO, transportation and compression, 12.5 6.5

10. Others

11. CO; injection 2.8 3.1

12.Liquefaction 8.5 4.3

13. Storage and Ioac!ing, 14. International transport, 15. Unloading and 16 15

storage, 16. Domestic transport, 17. Bunkering ‘ ’

Emissions from material flows 18.4 9.2

WiT Total 44.2 25.0 18.5 13.2

TtW Total 0.0 0.0 57.9 76.8

Case 3 (reference) 100% Power Grid electricity, no CCS: WtT emissions is 294.1 g-CO,eq/MJ




4, KBABLCA-4.1 1Bk ARLH2-JOCABGHGHIHE (S —A 1) (9-COeq/M)

Emissions from On-site power plant
(supplying the electricity to Processes 2-13 of the Energy emissions
hydrogen production plant and the electricity to be that cannot be N
[ Energy flows ] cor{sumged bpy Processesp2-10 of the power pla):\t itself) | supplied by on-site eite] Note
Brown coal-derived CO, ower generation*
Methane leakage (not captured in Process 8) i 7
1. Brown coal extraction 0.05 0.14 0.20
2. Desalination of seawater 0.28 0.28
3. Water transfer 0.04 0.04
4. Brown coal pre-treatment 1.32 1.32
5. Air separation 2.87 2.87
6. Gasification 0.11 0.11
7. Conversion incl. WGS, Gas refining 2.30 2.30
8. CO, capture (mining site) 0.85 0.85
e COZ tra.nsportation and compression 270 270
(mining site)
10. Others 0.7 504 531 Fuel for On-site boilers (gas refined
from brown coal)
11. CO; Injection 2.78 2.78| Grid electricity (Australia)
12.Liguefaction 8.47 8.47
13. Storage and loading 0.23 0.23
14. International transport 0.78 0.78| Fuel Qil for H, BOG shortage backup
15. Unloading and storage 0.54 0.54| Emissions from grid electricity (Japan)
16. Domestic transport, 17. Bunkering 0.07 0.07| Fuel Qil for H, BOG shortage backup
Total 0.05 19.6 6.21 25.8
[Material Flow] Emissions from hydrogen productio.n plant |
Emissions from brown coal in hydrogen Methane leakage Brown coal-derived C.OZ Vet
sradicon sl (Items not recoverable in 8)
0.06 18.3 18.4

Total 0.11 37.9 6.21 44.2




4. KEBABLCA-4.1 6icHFRLH2-870R B3I £ —BBICLZWITHHER O SIS

JOe2B80IXNF—HE(CLBIGHGHEE E2AGXIC
Fedlc, FMTE, [11. CO2 Injection]ZpRSINRT
DJOCATERFEEUENEFERL TV, &T
OCAOWMEBEHE(CIHOTHIHREZEDEISRFFRES,

1. AREROSERICRIMZERLTE, H2&1{E(E&
IO AOFRTREENZHET S,

2. CO20ER, XA TFA L BEMERVEADTLIE
T IRNF—HE LR EONI4D D12 55D,

3. CNSOPHEBASSCHIRT BRI, BT
THLE - L BBNDERIBER .

4. BIDAS1 RTRUIE. RESLUERBYA RTOES
SHEICLZHEHE (19.6g-CO2eq/MJ) (d. /KR4
EOXTU7ILJO0-Hn508H=E (18.3g-
CO2eq/MJ) EFEBUEROTLE,

13-17. Storage 10. Others, 1-4. Brown coal
and loading, - 9% extraction - Brown
Bunkering coal pre-treatment,
6% 7%
ration

11. CO,
Injection,
11%

Case 1: 2030, On-site power generation, 90% CCS
Percentage of GHG emissions from energy flows




4. RERBILCA-4.1 BixHA¥LH2 - BIfFRATLOLER

LCAHA RSV ZETIE., BiRBEFRLH207 JA)L AWLTIEH S REN TULVA
Wed., MBOFB TREINTUVBHERE LB U,

WITHEHEBE DN —, RIFEHOCOHFHIRENL, CCSICH
(FBEINZEZDZF(E. ENETNORBE. RKITTRIABTEROTLD,
L DIz8. cNBONTA—AICHBEOEZBERALU (AR REROBT
BziTol,

[The IEA G20 Hydrogen report Assumption*! |DstE(CHT
DARNBEEINDKZRZOWITHEHEZ(E. CO2[0XEI0%ZEAL
Je45817.5g-C02eq/MIERZ, BE. AIEALK—NT(E, BHHNE
(C&BHFEHE (IRIVF—T0-) (F. IR TERDEVWIIBHTER
HULTWS (OFD. YFI7IIO0-DHZERLTND)

Burmistrz*25(%, —3> RICBIF BB BRKZR(ICDOVT, ¥FU7IL
JO—-¢EE|BIHEZ (IXRF—TJ0-) OmANSOWITHEE S%H#E
U, COFABETIE92%NDCOTYNZARTEL TLBH, =32 RICH
(TR OCOHFHEEAIZERAL TS, €IT. COHFHERE
fiiz. 2030FEDOZF N2 EUBFRREE(CESIRX THTBZEM
Ulz. COFER. HEHZ(322.1g-CO2eq/MIERDTE,

NTU7IIO-(CLD WET HERE(G 3 DOFEREBEFRECERD, &
JPHB(CLBWLT HEHE(E ITTRIER-5> ROFAEELTEERU TH
. U LOFERNS, SEIOITTRIFAECIDZWITHEHER. TI4) b
B%5%E I DCHIOTUTBEYRERCHDEEZ D,

Comparison of GHG emissions per LCV
of Hydrogen from brown coal (hard coal in case of IEA report)

g-CO,eq/MJ
30
B GHG emission from material flow
25 GHG emission from energy flow
20

u

15
10 I
0 .

Case 1, Case 2, Piotr Burmistrz et al., |EA, The future of
On-site power On-site power Grid power, CCS92% Hydrogen, CCS 90%
generation, generation,
CCS90% CCS95%

*1 IEA G20 Hydrogen report; Assumptions, https://www.iea.org/reports/the-future-of-
hydrogen/data-and-assumptions

*2 Piotr Burmistrz et al. "Carbon footprint of the hydrogen production process utilizing
subbituminous coal and lignite gasification”, Journal of Cleaner Production 139 (2016)
858-865



https://www.iea.org/reports/the-future-of-hydrogen/data-and-assumptions

4. REMHLCA-4.2/4.3KBIFICEBLH: /LNH,- 975171 Y HBE(E)

= .- Electrical R q Wind
. : i ~ Power Iine Water farm
. H, liquefaction or | c|ectrolysis
NH; synthesis plant plant A
% e N

A H, Pipeline
, e Storage & o
= ¢+ ~ . offloading | Desalination

b,
| TR

N\

T g { &0
LT Bl _‘Vr\'
| g | |
0.4 -
it

Electrical
Power line

: , e Fresh water
7 Vietnam lldi- lippines depOtS plant Plpe|lne

- S b "
it Y. Fva-d_r:l.i_l‘ted States . .o " Marcha J
Brunei . of Micronesia 3 S
vown B =

TR Malaysia SN R T Distance: App. 150km
ain:;apar\ : : . - 0 6 LHZ or LNH3

Indonesia

: : @ Transport to Japan

IKERR(CLBDLHFFLNH OB RIRUIT 0217 MO EARRY R SE 25 TH
(CEIEDTIERL BEFOTAZEUTAAATAICED M. H2RAEFT(E
NH3E DO DEREBY A b, LU, IKEBRELRDFEBOLHOAET A ~D2D
DYA M BBEARTE . T A ME H2HZANNAT 514> KN TZ1> . BRIXE
BR CHEEHRSN TV,




4. KBRABILCA-4.2 /KEFFICLDLH2-HEZMALER

Eic%*ﬁ:
. Casel | Case2 | Case3
H, £EE[t] 158,800 *1
BB (FM) Wind power100% Wind 62%+Grid 38%
BEHDOZEREE No Yes NA
KEFEAI PEM Alkaline Alkaline
ENE 5.18kWh/Nm?3 *2 4.3kWh/Nm3 4.3 kWh/Nm3
RIEBEHDCO, HEHRE{I . . Australia * 0.45
[kg-CO,eq/kWh]"3 Japan : 0.37 Japan : 0.37 I
&R
[El PSS EF D RRARAFS 100% H,(BOG)
HWENHEE
[billion kWh/year] 11.6 9.9 9.9
B TRIVF—H7zVUCo b=
[g-CO.eq/MJ-H,] 0.62 954
B 253 216 134

15MW (E##)

“EEZR REPDOREZESE(ICERE SR "Renewable Hydrogen and Ammonia Feasibility Study by GHD for BP Australia”
https://arena.qgov.au/assets/2021/08/bp-ghd-renewable-hydrogen-and-ammonia-feasibility-study.pdf

*2 Caselld. %;Ji%@t}%ﬁb\‘@mf:&)\ PEMMDEREZHEN2030FEDFEENSH15% BT D EIREL T D,

*3 251K 18507
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https://arena.gov.au/assets/2021/08/bp-ghd-renewable-hydrogen-and-ammonia-feasibility-study.pdf

4. KBARBILCA-4.2 KERFICLSLH2-TOCLABRER (- 1,2,3)

Sea water Wind power Electricity from Electricity from
Power Grid™ Power Grid Fuel Oil
Battery for electricity
buffering ™ Domestic
International Transport
Electricity Transport /bunkering
i Water electrolysis : | S——— ' : i i i
| (Alkaline or PEM) | | g quefaction o ' I > H,
i - | BOG | I
| S 1+ usedas | [ | sog | i
i i : C 0 fuel 72 I I Indirect i used as | Indirec';t
| - ] I emissions '- - - - a1 =2 - - -B-gmissions
L I from o I from fuel
| *Electrlaty * consumption
COZ COZ

*1 Only in Case 2
*2 Sufficient Hydrogen BOG is expected for international voyage, therefore no additional fuel oil is needed.
*3 Only in Case 3




4. KRBABILCA-4.2 KEFICLDLH2-GHGHE

SLEAERBOTIAN MEDLLE

SITRECEEARIRINF—HRENZI00%EALEER.
WITHEE 2130.69-COeq/M) (T —R1,2) &2V F I AV ME
(3.69-COeq/MJ) KWINELK78D, Ffz. TV SDBREIZELD
=H—EBBDENZERMEN THEIT DHEIE. BREENKIEIC
Mg S (T—2R3)s CDH. BERREIRIF—HFKESN
100%FEREEBIR RMENHARECZERITTT I4IVNMEZ
BREINTEEZ D,

T—21TlF BEEERE (TREMCF v\ VY 2 ERAE T B
ErREIRIVF—ICLBEMIBAZERT S EZRBELTUL
5. BERBDZHDRIERBDEAEHERT DHICIK. BAF
BREZENTDINENBH D,

_DIZE. BABRENKERDEEN TR A ZEFICIE. ZDREE
HIFEEKCTEO>TUEDS, CDELOBTOYVITIRREPOERIL.
CAPEX/OPEXZEIBINT . CNIIFEENRITEBHIMATFEEZS X
D_EICRBDN, 2O VWO FEFHAIEARRAE TIEITOTLVRLY,

(9-CO,eq/M))

100

80

60

40

20

* This default value is taken from the draft LCA
guidelines (ISWG-GHG 11/2/3).

N
U

Case1

Case?2

Case3

WILT

=

' TtW !

————

1 TtW !

Hydrogen
Electrolysis/
electricity
mix *

(Default)

LNG
(Default)

LSFO
(Default)

1. Desalination

0.0

0.0

0.0

2. Water electrolysis

0.0

0.0

84.0

3. Liguefaction

0.0

0.0

11.1

. Storage and loading, 5. International transport,
6. Unloading / LH, storage / Loading,
7. Domestic transport / Bunkering

0.6

0.6

0.6

WHT

0.6

0.6

95.8

3.6

18.5

13.2

TtW

0.0

0.0

0.0

0.0

57.9

/6.8




4. KBABILCA-4.3 /KEFEICLDLNHz-REZMALER

EN =k
NH; &E=[t] 900,000 "1
BB () Wind 100% Wind62%+Grid38%
ENDZEZEILIBE NO Yes NA
KEEEAT PEM Alkaline Alkaline
EAFSHER 5.18 kWh/Nm3 "2 4.5kWh/Nm3 4.3kWh/Nm?3
RIREHDCO, HEHFE (L . : Australia © 0.45
[kg-CO,eq/kWh]*3 Japan : 0.37 Japan : 0.37 e 2 057
fEER
EIFREEBF DDA NH; and Fuel Qil only for pilot injection
HWEHE=
[billion kWh/year] 12.6 106 106
B TRILF—LHZVUDCo.HE
[g-CO.eq/MJ-NH;] 0.81 130.4
1?5‘5‘&%%) 275 233 144

MEEEE REAPTDOREESE(ICERE S8 "Renewable Hydrogen and Ammonia Feasibility Study by GHD for BP Australia”
https://arena. qovau/assets/2021/08/bp qhd renewable-hydrogen-and-ammonia-feasibility- studv pdf

*2 Casejr (E Eaégz%;?{lﬁﬂ%bxmv = HPEMDEFRNEN2030FEDFEEHL SH15% BT D EMRELT LD,

*3 XD 18Z=8q
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https://arena.gov.au/assets/2021/08/bp-ghd-renewable-hydrogen-and-ammonia-feasibility-study.pdf

4. FNERBILCA-4.3 KERFICLSLNH:-OOLABBEE (- 1,2,3)

. _ Electricity f Fuel Oil  Electricity from Fuel Oil
Wind power Air ectricity from (Pilot) Power Grid (Pilot)
Power Grid"3
Seawater .
International Domestic
[ Battery for electr|C|ty } ___________________________________________________ Transport
buffering™ | Electricity /Bunkering
__________________________ | | BOG used
. as fuel *2

H. Liquefaction
Compression and Storage

o, NHg‘

H>

I . o H I

 Desalination ! N2 Nl NHs |

| L and H, | Synthesis |

| ¥ | I

: L N, HP Steam : 1 [

! o : LP Steam """ :

: ~ 1 Compression | "y : I Indirect I Indirect | Indirect

| Water electrolysis|: | 2 5 | | emissions | emissions j emissions
: (Alkaline/PEM) |! | octrici ORSlr | | from fuel from i from fuel
I ! i orodut Electricity (.3enerat.|on | consumption electricity consumption
' Hydrogen production |\ Froduction J (incl. boiler) J * * *

- Ammonia production CO;, CO, CO,

*1 Only in Case 2
*2  Ammonia BOG is used for international and domestic voyage. Fuel oil is used for pilot injection.
*3 Only in Case 3




4. KREREILCA-4.3 /KEFFICLDLNH3-GHGHIEEL LB DT IA I MliE D LS

g-CO,eq/MJ

TETHEDE I;?\“/:F_EE%@Ejj% 120 _ .
100%ERALEBE. WITHEHE E(30.8 B sttt value s taken from the draft LCA

g-CO2eq/M] (U—2X1,2) &BD, FIAI 100

ME (0.00 g-CO2eq/MJ) EFUVMEER 80 LTEW |

. BHD—EZRFEN THENT 5. Fo !

HEHRZEETIAIMELDKRIEICIENNT S ? i
(r—2R3) . 4.280EREk. TIA4IL MEBIC " |

DUWTCIH. BAEOREIRINF—HFEES
100% EFAFEBIR - RMEHERIET
Bl 2 (CERTEITAREEEZBN S,

20

WHT

WiT

NH;
Casel Case2 Case3 Electrolysis
(Default *)

LNG LSFO
(Default) | (Default)

6. NH; Synthesis 0.0 0.0 7.9

7. Liquefaction and storage, 8. International transport,
9. Unloading / NHj; storage / Loading, 0.8 0.8 0.8

Bl Desalination 00 00 0.1
10. Domestic transport / Bunkering
W1tT 0.8 0.8 115.2 0.0 18.5 13.2

2. Water electrolysis 0.0 0.0 106.4
TtW 0.0 0.0 0.0 0.0 57.9 76.8

3. N, production, 4. N, Compression, 5. H, compression,




4. KBRBILCA-4.4 SRAI Y- TSAFI-VHEE

- f Mongoiia “” _ l H. Pipeline / N\

2 - —h
» =t Water farm
L Methanation

¥ China

; plant

( Liquefaction electrolysis
[ Plant — plant A
Electrical \_ -/
Storage and Power line I
offloading :
depots TR

Fresh wa%et

Cambodia g of MR - Pipeline

- Electrical
/ Power line

Y’ Burma

Desalination

[ et
Thailand - |} TS|

Transport to Japan

% [Islands v Kiribat

P g
i Vanuaty Samaa
v Guines i Fi 4
¢

BURCODBDERAT AR TOS T MU TRIBLTOURW, JACCR (CCR

\ BiS) He0RIR A HEL T3, JACCRIARURIREL(C. WET

SRR AEL UL,

IREZ LT OYA MR https://ccr-tech.org/news/news-357/

i 4.2 & 4.3 EICORELAERC. SMNCE. ATER- R - BHOEHOEY

L 2 (N BT FR IR R B RBORHORIEY | hD2D18D. ZN5IEH:
P BRIATSA . BRI AT BB CEEEN T BLARE.



https://ccr-tech.org/news/news-357/

4. KBRABLCA-4.4 SHAY>-7 0t ARSI

Fuel Oil Electricity from ' Hz Production i Wind power
Power Grid  LNG as fuel ' (same as 4.2) !
. : Desalination i Battery for electricity
Boiler : and | buffering
International | | Water electrolysis |,
Ste.am tr n ort __________________ i
€O, separation. ______ Jwansport W NTTTTTTOTTTTTLOTTTITIE

: (Chemical Adsorption)

Exhaust

Gas scaled CO, H,
carrier

from
Industrial

1
1
Process :
(e.g., blast :
furnace, ! Liquefaction
. of BOG
i
1
1

cement
furnace, and
natural gas

, Liquefaction
processing)

Methane Synthesis

CH,

LCO, Re-Vaporization,

and Synthesis
and Refining for CH, Power
generation

P —— - -

Indirect
emissions
from fuel
consumption

PR ———

1
|
I
: Methane slip
. 1 .
Ind!rept 1 I Indirect
emissions I I emissions
| 1
from fuel o ; from
consumption | : electricity
|
¥ ¥ ‘
CO; CO; C

H, CO,

Fuel Qil

Electricity from Fuel Oil

Power Grid

International

Transport*

used
as
fuel *

Liquefaction

of BOG

Methane slip

CH,

0
S

PR ———

Domestic transport
/bunkering*

BOG used

Indirect
emissions
from fuel

consumption

1

: Methane

I slip

| .

I Indirect Ind!rept

: emissions emissions

' from from fuel

: electricity I consumption
¥ v é
CO, CH; CO,

*BOG of synthetic methane is used for international and domestic voyage. Fuel oil is used for pilot injection. CO, emission by the onboard

combustion should NOT be counted, but only the methane slip emission should be counted.




4. KEBIRBILCA-4.4 SEAY Y -GHGHIEELERIARNT T4 MEE DL

A ~ = N2z y * BEXINDOWVTIE, BARDEZESFLIRENS
SRAT D WtTfFH_j,_E@y <, J\E' ATDHCO27) DCOEURENEAEDGHGA YRS NIICE E2
@t - [ R TIZESEMADE BRE#HNENSEUD. NBTEESZMC, TEWHEEREPD (S.=0) &
NEFEERJERICACERMZERLTVDIE. | (oom RigEnz,

CO2RENRZIFIRDFAMTTEREL TLBZE, CO2
ENEDMABHCLNGZ{ERU TWAERENMERTH S,

CO2N BN TAZICHBVT GOBHFEIRTHD) 7

100

80

' THW |
I ! ! I
_ L — 60 L TIW | : !
5> MSOBERVEBFIFIT S, BULEBNE(L TS, L ]
MEBFCEON- RO EFIATZIEHICLD, 5 A ! |
WETHFEEZ(FEFEOCT BN TTRE, 20 - ' ' ' !
Synthetic methane (Dlél;lailt) LSFO (Default)
1. CO, separation, 2. Liquefaction 16.5
3. International transport (CO,) 6.5
. LCO, Re-Vaporization, and Synthesis and Refining for CH, 0.0
5. Methane liguefaction 0.0
6. International transport (CH,) 2.6
7. Unloading, 8. Storage, 9. Loading 1.1
10. Methane transportation (domestic) 0.0
WtT 26.8 18.5 13.2
TtW 0.0* 57.9 76.8




4.5 WTHEHE DL

RIFEDOCOREN(L, E - HBigk-BEN=
FCEOTREKER D

TO-RR=RROWLTHFRE (. {baRH

(LSFO. LNG/RZAHR) OFTIAIMELD
ECRDAEEEN DD KL WBRESMHLG
D—Ef2RIMEBEHTHISBS . HIHEEES
AN

LSFO-Default

LNG-Default

LH, converted from
brown coal (case 1)

LH, converted from
brown coal (case 2)

LH, from electrolysis

L frorm leeise ) AATEETIRILE—2100%@ATNE. B
2 (case 2) HEFZFFCOLERZ, ZDBEE. TV MOE

LH, from electrolysis

EBEPOCIXMIFZENH S RIREMEN DD A

(case 3) - — — —— = N /=
LNH; from electrolysis AR ClE. CORICOVWTE=Z AR EHMm(EITD
(case 1)

TULVRLY,

LNH; from electrolysis
(case 2)

LNH; from electrolysis

(case 3)
Synthetic CH, -
*HARERDGHGA AR NJ(ZCO,DEIURENET EENDIHBA.
0.0 ! 40.0 60.0 80.0 100.0 120.0 TtWHEEZ(EEO(SF=0) EH RTINS,
(g-COzeq/MJ)




4.6 WtWHEHE DL

[at least XX%] lower than for LSFO?
(see para.6.4 of ISWG-GHG 11/2/3)

|

LSFO-Default 90.0
LNG-Default ||| s LSFO ; {REREE) D7 J 4L EWIW
L comverted from HELE LT S &\ 1BREEDLH,
brown coal (case 1) _ 44.2 TlE72%. 7]('%:%@ P ) LH, & LNH;
e o/l A SN )7 o)
Ilal;lgv\c’gnc\(l)%rlt(ecg;;ozr;l - 25.0 Egg?t/tl\’%i\ [mm ] EJ?,XQ JC lj:70 /01&
LH, from eIectronsisl 0.6 _ .
. elecﬁ-‘;es!il o 2030F X TICEAENRAFTN DK
’ (case 2)! ZRIEC COLEIUX D FEATL NI ZE
LH; from elec(tcl':slzs?i.s)s_ 95.8 L/t—_i%él: F. 1N 0)';%*4(;4_6]\@
LNH; from elec(trolys1is)s| 0.8 FiRr e zH o> CL\DEZEZA NS
case
3 f I lysi
LNH; frome ec(tcrgszszli,l 0.8 118 2
(case 3) BAEROGHGT IR N (ZCO, DEIRBAE S NBIBA.
Synthetic CH, 26.8 * TIWHELEIE T O (SF=0) EHBTNSD,

0 20 40 60 80 100 120 (9-COzeq/MJ)




5. LNGOWtTHIHEDZES




5. INGOWATHEHEDZER - BIFHAE

PETHEIN TV RATIDWITHEEEN
EHPOFIE T EFDEWVICI > THEULER
DENRINTUD*, DX TEWLTICK
TRESDTIHFHEINTL S,

ZE -JHBOT IA I MEESERET D=HIC
&, BERDIWTHEHEIC DWW TEERESAA W
EBErXrEZ65N%,

—RIC LNGDOWHTHREEDIES D E(C[E LI <
DO DERANH D,

TS NIZEH XDFERK

Reservoir(#if@) D CO,. AT tz—hk X
KU FEDKERRIEKRZFDERRD
HARBICEL>TERS,

2 BRIRIC BT STERBYFHEREIRIN DE
LDMELIRILF—DESR

3L T O RDOMRICHET D EFEE
4.\ T4 EnE /s L EnX e
5. CCSYHEERgETRILF—DF A

20\

Well-to-city-gate GHG emission intensities (g CO, eq per MJ)

I Regasification
= LNG

mm Gas liguefacti on
50 - [ Gas transmission
B Gas processing

B Gas extraction

30 —

Default value .

B

storage and shipping

" ng 21 4

Int.Pip. -
Avg = 35.9

Im

Avg =

19.7

Overseas LNG

\1 2 10 13 20 25 30 5 40 45 50 55 O 6> |¥O0 F5 80 85 90 95 100

Domestic Domestic International Overseas LNG
conventional unconventional pipeline gas
gas gas

Fig. Well-to-city-gate GHG intensities of natural gas supplies from individual
fields to China using 100-year timeframe global warming potential (GWP100) *

* Source: Yu Gan et al,, “"Carbon footprint of global natural gas supplies to China”, NATURE
COMMUNICATIONS | (2020)11:824 | https://doi.org/10.1038/s41467-020-14606-4



https://doi.org/10.1038/s41467-020-14606-4

5. LNGOWATHEHEDZE=R - cEneeld
LNGOWHTHERE 1 kA BFATDOFIAIC KV KiglCHIE R e

BZIEX SENDIIVRINGTOI TV
NTIE AT OIS KU WTBREE 110 | lchthys LNG Defaultvalua & CORYM

ZEEXB E’JLEU/FJZLJKO - 1.00 — v B
0.90
'I_ ij I/\y'lj'—%l:ibﬁﬁ/%% = E 0.80 International LNG facilities 4 0
*7;%73“29—1:“) Y, & |
O i
HFADTZHDEMBRARHEA o= = 10
£ 040
EH_’J\IZEIL_]:l:l]Z_é7-.—_&)0)1:3'5“\\*]% _E 030 5.0
w - .
3. COMBEDNEHDBNLREFH 5 0 I I I I I I I | I I I I I I I I | I
b W& == 0.00 — 00
4 1 \’f/ I\ *7’1'7) l/%% O O O \5\@' R I IR RS @}@ L © & ,\d,\(\b,\c,\ ‘9@ P L L @ 6‘\, £ © eq,b«;v
8 " & AN : F & et e (& :
o@_@}b Q@\o & & Q’G@tﬁ\i«a"\@(\ erréo@%b‘i@eq\i&“g’;@bg (Jo;,“'é:c,":\\h cl“’&t i ) T\é’ds;g\@db@@? ‘,(p“ & P
1DV ZAINGTAOYIY eI, & & S S

20205 K % EDCCSEMEHR. o
AIHRERBSE L TEERI20075 R kL
LOCOFEERIAL . SR

%*}Kﬁ@'% %;E * Source: APPENDIX F NORTH WEST SHELF PROJECT EXTENSION GREENHOUSE GAS BENCHMARKING REPORT,
© https://www.epa.wa.gov.au/sites/default/files/PER documentatioN,/NWS%20Project%20Extension%20-
%20Appendix%20F%20-%20Greenhouse%20Gas%20Benchmarking%20Report.pdf

Fig. GHG Intensity of Australian and International LNG Facilities *



https://www.epa.wa.gov.au/sites/default/files/PER_documentation2/NWS%20Project%20Extension%20-%20Appendix%20F%20-%20Greenhouse%20Gas%20Benchmarking%20Report.pdf
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6. ¥aam — WITHRLEODH#EST : BESNEHRERE

1. LSFODTJ#)L I\WtW}JFHj%&N%ﬁiﬁﬂ@WtwﬁFﬁ%&tbéﬁbtﬁ%ﬂ)&?@ﬁb :
‘*%FEE*LHZOD |:| 720/07‘}32
-7J<éaﬁ¢(ut5LHthNHgmb\a“n(:asmtﬁ 99% LA _E iRk

-BEAIODIGE  70%iR
SEFRBEURARHE. 2030FF TICHAREF O/ R REIINRMEF 2 ERAUEE. T8
fﬁ%‘)b_.[hbqét&}%j

2. RIREBHIOCOREL(S, EPHlE, S5ICEENSHICLOTAREIKERDS, Fe. JWUBEICED
(NDC (EHhREIZEM) ZEEIDE. 2030FEFTICRERUNENIRIAFN S,

UIeho T LNGZ S ORI EEN RS, #IRTE(CERD/INIA - FRFEEIN MR
ZRWT T—ZA\AT—ATRTE T DNEN DD,

3. EEEDLIBEZIINS, BRBHCE—OT I MEZEIE S HND0IC,
- FETEOEVHEEDT A MEZEEEL. EDIZT,
-#BI8 R DCOLJR B Z BRI (SERL T, WITHILEZR T —ACECGETE TS, 2ENEZBENS.
CO&SRITER CORFRBILACERRIOMm 5 (HEATED.




6. fasm — WETODTIA) MEEREEF A SZRIE

4. BUeLOREERETHOTE. BEE (MPNEESR HEGESE) (CLBEE - #nXICHITD e
DB A, T70 NS PY TS5/ F1— 2 RRORE(LEICEH T, WHTHERE 2 KIR(CHIR T
5c_t73\7ﬁén7:_o

5. ZTDIORBEEBOLE (T T4 25X 38023,
- POBRRZF=RHRIOTIAN MWITHER Z (3. RTFHIRIREDBE. (I5DEFZEEUTGHG
BEHR=DIRNIED _EPRIBICEZTEI RS THDo
- FIAIMESINDEL (D RV) WITHER =L, IMOW SRS 2EREEHIE 2 ERAU CEDENEERAT

S ERICRITANBNANETHD. vl HlIE (L. nﬁﬁﬁf&tl\l/ HEUFT(ZIER T INETH
50

CDEZF(F. TORRFRRTII TR LNGZEOLaREHCOEA T INETHD.




6. faim — TOMMERR

6. CCSICHBIFDECO,BINZEE, ¥FU7ILJ0—., IXINF—TJ0— (RE-BHEACLZEIEHEL)
OME CHEEEDERICEFE TS, DEIYNER (ﬂD/I’JI\LtLE*ﬁ‘ODBODT@D AR EER
DREICLDEE LSS, UehHoT HARIAOETETIAI MOWITHEEZ(CHWT—EDCO,[E
INRZLZTEINRITTRUVNEE XD,

7. KZBRAE RUCO,EUNTOER(F., MOTOTRLDEEIIHEEN S WITHEHE(CAKEEE
2. TDIzE. CNBOTOTADZIZE b Z{BEINE,

8. ¥z, EHFE _LEX(CFOGHGHEHZ(E. TERDIE AR Z{ERAULISE .. BETERV=EERS.
zoaoﬁit(Ltn;—il’fkﬂmsocsﬂﬁlﬁ (55458) 'C?:%HE’&&OD%JEWBD‘HE'@@&

9. LNGODIFE. GHGHEHZ(IH ABMSEEIEEND I HADHERY (Reservoir (/&) (CEFNBIRA
7{7JCOZ(DEI/\) ([CRECGEEINS, COlzH. LNGOGHGHEREE%., HREARTEHUEE
—DFT IANMEBEEUTERTE T BEFRE TH D, 22U, BIUHIERNORRZTOS 10 M1 MDHE
HEZBEE(CESTL. FMIGCEDT IAN MEZERTE I D LIFRIEELEBMON S,
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RSN # 1:EIREEDRRRSFFLHER

T T s

TEESF
FREEERERLE) [t/yr]
FRERE LEXE [t/yr]

5> SEIm’]
=
iR (kn)

R

HEXERLRS
BOGARLHES=

% A0y MAR

[t/ PRRL(MGO ) BB
N 0w
N20HFH =
BOGARIHE =

8% JNA 0Oy AR

[t/Ani=] R (MGO) B
X5Z AUy T
N20HFH =

GHG HEi& [g-CO2,q/MJ]

2025 2030
238,500 238,500
226,181 226,181
160,000 160,000

2 2
16.0 16.0
10.7 10.7
Steam Turbine Diesel Engine
287 of H. 287 of H.
908 151
287 of H, 287 of H:
908 151
4.606 0.768

2025 2030
158,824 158,824
147,885 149,157
160,000 160,000

2 2
12.0 12.0
7.2 7.2
Steam Turbine Diesel Engine
3820of H. 293 of H.
97 -
382 0of H: 293 of H.
97 -
0.503 0.000

BIART7VEZT

2025

900,000
900,000
83,000
2

16.0

8.2

2030 2030
900,000 54,458
856,762 52,583

83,000 19,000
2 1
16.0 12.0
8.2 6.4
Diesel Engine Diesel Engine Diesel Engine

- 146 of CH.
69(MGO) 8(MGO)
1545(NH;) 174

- 1.1

0.8 -

- 146 of CH.,
41(MGO) 8
1088(NHs:) 121

- 1.1

0.5 -
0.734 2.563

3.953

2025 and 2025 and

2030
150,000

150,000
10,000
2
12.0
7.7
LNG Engine
10(MGO)
201(LNG)
1.9

8
142(LNG)
1.0




HEER#2

LNG/AS VAR TS 2 > MBOCHHEEENHSARI IS S OS5 ON208FHE Z 8 E . ASURRIFZRL TLR,
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