4 . i ! W' s " ,A
H “ 7-| "y y ﬁl

| emmRs 2 &
B A B B R ,

B EDE AR DO
(2024%58)

I:I
@R CLASSIFICATION




(R s AB

CR CLASSIFICATION SOCIETY

B2 IR AT e 12
T NARERREIFEFHPEEL L PP R e 21
ANE AP BB FE Y e 29



(R HEE AR R

CR CLASSIFICATION SOCIETY

FIEHR
2 AP w22 ¢ 2
AGR Acid gas removal i # “,f?
BECCS Bio-energy with carbon capture and storage | 2 4 ic R & B okt
BECCU Bio-energy with carbon capture and utilization | 2 # it iR & B3 e *
CAPEX Capital expenditure TAL
CHsOH Methanol, MeOH i
Cll Carbon Intensity Indicator B 58 B 3p
COze Carbon dioxide equivalent ZF bRy 2
COS Carbonyl sulfide ®A
CR CR Classification Society AR A BRAn P o
DAC Direct air capture ERTF A
DME Dimethyl ether = 9
DMFC Direct methanol fuel cell EERTEBESTA
EU ETS European Union emissions trading system TR AR B kA
FEUM FuelEU Maritime BOR AT SRR
GENA GENA Solutions Oy GENAf#/&-=> %3 17
GHG Green house gas BE W
IEA International Energy Agency kST
IMO International Maritime Organization B e
IRENA International Renewable Energy Agency REL 40 ihi
LCA Life cycle assessment A ERYER
LCM Low carbon methanol [V i
LNG Liquefied natural gas mLRRE
LPG Liquefied petroleum gas R ERF
MDI Methylene diphenyl diisocyanate ZF AT R R,
MEPC Marine Environment Protection Committee BERBELR €
MI Methanol Institute IR ARG R E
MMSA Methanol Market Services Asia L ® pe® HIRGE o F
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MTBE Methyl tert-butyl ether TR T OAR
MTO Methanol-to-olefins TR
MSW Municipal solid waste B HWER S
OPEX Operational expenditure FELM

TRL Technology readiness level PR RAE

TIW Tank to wake o 45 T4

WIT Well to tank R P L
WGS Water gas shift Ko

Witw Well to wake b FlARR

H >

°C Degree (Celsius) R

EJ Exajoule 10%g 8 Y gR
GJ Gigajoule 1068 ~ £ g3
kw Kilowatt + 3%

kKWh Kilowatt hour + 3]

MJ Megajoule 1062 ~ v g
MJ/kg Megajoule per kilogram & 2710882
MJ/L Megajoule per liter & 21068 B
Mt Megatonne 108 #¢ > F & ¥f

ppm

Parts per million




(R #EE AR

CR CLASSIFICATION SOCIETY

.2
— ”‘5"
AT ?

1. R%5A % 2SR(MO)hsag p iRt

= 1T K 2 (Paris Agreement)si P 0 F R & RS R 0 IMO* 2023
AETRBE L B € (MEPC) % 80t ¢ 3% > 3 &% Mdp 408 3 § 10 2 Wk (2023
Strategy on reduction of GHG emissions from ships) » ¥ p {&& 7 14T 1 BL > & 5
&
PR 3Rt RER LI SN I Bace Year 2008

LR LN

Carbon Intensity : 40% Reduction

(0
> L5 fl& E;] ‘f-’,% -@?L@'EE\ 5;! Ei )y iR =3 Zero GHG fuel : 5% Energy Share

oM A e B % R 4p R 0
(Carbon Intensity Indicator a““s‘zo A’

cll) |
> OHAHETESRUEELF

e R e U at Ieast70°/0
e , | GHG Reduction_
> P 3t 2050F i 0 RE 4
Fw ox & R
TEEFUBHLELAET W1-L: IMO* S8 & 4 W 0 -
s 20504 £ 4 B F R

(F# % i: %45 ¢ < (CR))
> HERFHREZSF I FH
R Y B APIEE

LR B AR Bl Ae Bl 1-107 R 0 24132030 F BEAYE AR S SUE RS B R YE 1K40% 0 B E A
ROPEE 20% @ & 5 0 & # % 5perdR (M bkl 302040 E IR F F AR T0%
TLEA2050E F U E A E Rz P 2.
2. Fiup—T

SUER B FE LT ABARN S %0 2 FFBAAE SR AR T ARF (LNG) A
EITHPRAM T oy EF AR HP P AR T SR 0 Ep A IEE R
2 -Bo AR PEE T A 1 Ee SR e ABUERHE S 6 P T AR E e
I FEE o

OB IF G g e YR STRAL T L R T 920 B o Bpaa R 0 A2 2 Ba T
PAMRS T ERFAKENFBZFRF A S o P 2006 EAF L7
e 5 g R r P Ao BIL-290 7 o LRI G b g R R R

ZOg R o Foipat AAGS > REFT AR A NE A F L ey o

1IMO “MEPC.377(80) on the 2023 IMO Strategy on Reduction of GHG Emissions from Ships (2023 IMO
Strategy)”

2CR % 129 #p $jivid 37

3 EMSA, “Study on the Use of Ethyl and Methyl Alcohol as Alternative Fuels in Shipping”, Chapter 1.1
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SUMMETH
LeanShips
EGESAT

GERMANICA
SPIRETH

Methapu, FP6

(AR SR SO (N R SRS N N AR GRS N S (R
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

B1-2: i 2020064 2 (5B B eh? Rl B F AT
4L % m:EMSA, “Study on the Use of Ethyl and Methyl alcohol as alternative fuels in shipping”

2B LA T BABEEH D B BAE A o X0 dda TR S s
BB F2 ot e 2 FRGEMMZER lakdv L FERY { 5 FRFHER

KR KR ERRATERAMEG T SR A R E A g o

AT A AR AN P AR R R M 2§ PRl RREFR
P PR RELE 2N RAF(RENA)TFIhE AR 4 7 R E4E > - A 47/RE R
A2 GFH A NZE L3 E2Z S AFE B RREEL L TR EY -

4 MAERSK, “Maersk to deploy first large methanol-enabled vessel on Asia - Europe trade lane”
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I~ 9 FRengfes

1. " fE(Methyl Alcohol)*> # 5 Af ~ & F % & A4 > &2 &2 % fF Wood Spirit,
Wood Alcohol, Carbinol, Methylol, Methyl Hydrate, Methyl Hydroxide % > ? [ it &

7' % CH3OH » 5% 5 MeOH » £ 5 ff 8 chps » GRBEART 5

212 X

TR T OURLG

o fEAR S 2 P

B TR EERPG ERAE A
AFe 1 RBE BRF US> A K
bk BT b Bt h L 3 %
LR RS X AR kR

=3

[y}

N jb}).])frfﬂ‘&gv o MLtk AR iE R f(é_’@i » heBl2-197T
SOEEERE AR K

;2‘ >/ 2
FRF 0 g

&I "%
el "xLﬂl,l,;"J‘ Su )~ LB Rk S AR S @l;lg Al &
AR AR o B 0 T OEEL Bt et B R B R hE
A PRI R EHAMERrRBE YT

iRk o v}
e G
Fhi g E

TEARNE I Y e 1o

BERE § UL
A T FEAR A

F

SR R B B R RESE R b

Key process routes of the coal conversion sector in China

N
T
v

i 8

» Fertiliser 5

_ 2

5 Synthetic w

i natural gas 3

Coal —»  Synthesisgas — B

Gasification » Polyester 8 ‘_:3
1 E
Olefins, o o
L others ©5
. Indirect coal S w
Direct coal liquefaction Diesel £38
[z - » y — =1
liquefaction e § 2

® Intermediate

End use

B2-1 ¢ MEERRAALBEIAR
Tk RCIEA, “Coal 2023- Analysis and forecast to 2026”

WR s 2k &
A FY R R E
HF B deat B M E
PA~d R o#2ER A
EE T E RNt =
Bi=% Ak 57 80%: 0@
TS A EEE 0 T
ik b HEE AR
Wip o k- HEEF D
WEE B R EE D2
Fi® o 2P RI225 P W 2
SO
T LT g e

Bl 2-2: 2389 FRGEsE 2 Seji2 v

(]
° && ..
° “.' ® o
*®e o%}
° 6 o
o o
°O ) .
(o]

(o]

AL %R ML https://www.methanol.org/renewable/”

5 M, “Methanol Safe Handling Manual”
6 IMO, “Methanol as Marine Fuel: Environmental Benefits, Technology Readiness, and Economic

Feasibility”, Chapter 2.1.
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3.

TRpenEa Y N - BRARG o Ed FE - %A A Rendo i B g7 o g en
g L HgEE R e s ¥ R EDH R E S
”-e”’i"%ci”-ol”’ﬁr‘?'%’%:%Methane’ E’jﬁ?r?:\Methanol ¥ Lenfig s 7 B~ ¢ o ﬁ
iR BEgApmanpRfeit Fal > R A HIPLEIRAIS IR - TFHBA

S R B A 0 B RUABTIER R g OH 4 ﬁg«/q\—l 4+ H A (s &iﬂmfﬂm_ﬁigm
CANRCE IS0 4 %Jaoﬁm*ﬁ*%wﬁxww’%%%ﬁwb"ﬂw*?i%
Fe"meii i BRIERE FREHAMESLT > FIP @ " mBF N TI B
TEEIE A E

(1) @B E TaE R B 0 § A F Y RED T T R

2 "Baf il EzFIEE  FINER BRMERR > Z5 T
WP 2T T R E AL UL oM s % o BT3P FS " Bars b &
Wb RAFen B A Ldek AR P F Y B T £ RDRER o

(B) AFLFETJAT - TEEF LBUFT R ERTFA A
B R AL AR R E O R

@) "t E o P ETTERAAMAD B PR EERTC  RFALE ST BR
R wmr TEmAEF A ARRY m&%&ﬁwﬂiﬁ’»i PR F N RWEN

A > Fla P v UEEL KN H BRE DR e

(6) " T Rk 2 i Wﬂodﬁ%**#%%ﬁ“ﬁﬂﬁﬁﬁ
m/p AR Zﬁ-» 5 %’L/&’gﬁ ’ —,—‘/vh b SN f’\’:\zﬂ P?'I‘l'\:’? ;L’#»’ 'g‘_i o B ﬁg“i— 7&@—“ %
A T ERRE G2 EEY R BOHE
» m?_f_-g

T g g 0 ¢
Y N IR Y A i
ko A ERE AT G BFRR o A
10~20000 ppm ; *'— ~ 5 BT » £ A& 4 *+-98°C
I65°CHF iy » | »v-98°CHF 5 F48 5 2 &
25°C #p %3t -k 1t £ 5 0.7866 - A1 5 0.544
mPa -s ; # W # " & % #ic & 20°C BF ;
0.00149/°C ; 4 {-ik & 5 166 g/m3 ;

¢

LT FER F2-3: 7 @A 5 7 A B
(42 % im: IMO, “Methanol as a Marine Fuel”)

v

v AR B 5% L f 9% A (Aliphatic Alcohol) »
A+ 532045/ 8 > 4e§2-3477 0 d F (50.0 wt%) / #%(37.5 wi%) / & (12.5 wt%)
FaAgES e P Aok ? T 00100% 503 ﬁ” ‘ pr_—ié?z APy ES5RP

0.6~1.12 Ibs/lb o ™ FEerg it 7 4 W24 H 5 237 f5 7 £42 ¢ (M) 8L 707 i3
PR

"IMO, “CCC 3/INF.23 Information on a German project called MethaShip ”
8 MI, “Methanol Safe Handling Manual”, Appendix B — B.1

9 M,

“Methanol Safe Handling Manual”, Appendix B — B.2
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METHANOL TECHNICAL DATA SHEET w instiTuTE
CHEMICAL FORMULA: CH3OH
CAS No: 67-56-1
SYNONYMS: METHYL ALCOHOL, WOOD ALCOHOL
DESCRIPTION:
APPLICATIONS: *CHEMICAL FEEDSTOCK =
*FUEL & FUEL ADDITIVE =
J *HYDROGEN CARRIER FOR METHANOL FUEL CELLS
*WINDSHIELD WASHER FLUID
*WASTEWATER DENITRIFICATION
Moluecular Welght: 32.04 g/mol Speclfic Gravity (20/20°C) 0.7910 - 07930
Purity: 9985 %wt min Freezing Point /
Water (Impurity) 0100 %wt max Bolling Point
Acetone (mpurity) 30mg,/kg max Flash Point (closed cup, 1 atm): 12°C / 54°F
— — - Explosive limits In air 6% - 36%
Ethanol (Impurity) 50 mag/kg max
Solubllity: Methanol In water/ e T
Chloride (mpurity) as C 0.5 mg/kg max water In Mathano 100% / 100%

W2-4: 7 [ enge 41 A
F oL k& M, “Methanol Technical Data Sheet”

6. i 210
PR LA F R T P ELE R S 12°C 0 p SE R 5385°C At ¢ ArRFHEL
6~36 VOI% » “B*F # 7] 5 30 VOl% » WP 5 7 % % engEd L5 o k& 225 vol %(21
WIOB)BF 17 Fk 5 B Wb B B E R F /PR E B 5645

7. "EEHER £ &LV SFEEY
1) “%%”f FEELG CEGFAE  HE S M ;%%

HE L ZRTDEFKRAZ BB HRP - " BHIWEESLE £DEERES
ﬁw@&’géiwﬁﬁmﬁ%o

(2) 7 ERkBREEISG g EME G R F YOS £ BB 8 &
FEENE ZEYHIHE LA H YL R %’Kﬂ%ﬁ‘r‘"wlzﬂaoéﬁf FEE & &
ﬁ%‘ﬁggé‘g%’qlgﬁ%‘/mifﬁiﬁ’ﬂl%ﬁ)@% :’ﬁ’*”‘*’k’“ﬁ%_ﬂ_k-k‘
R i B - RE P I REZEFRTRE -

(3) 4r% BHE T FRen ki MiX G RF & F R TR SR ,%¢2+m%a,
B 4k % 316L 74 4k = 7 4% ~ 4pr316LAE T A M o b 0 BRF ~ &
;g@&ﬁ%%@ammﬁﬁﬁm@’éa%ﬁﬁiiﬁﬁﬁﬁa°

(4) &% Z4pz Mpsh > BB KRRE > ET B EWOT BES s wEFA s R F
B i HfrARSRE -

@lﬁﬁ‘ﬁ“‘ﬁﬁ‘bﬁﬁﬁiaﬂﬁV%@iﬁi??ﬁ%%%ﬁﬁﬁﬁﬁﬁ

O REIE P R en kB b

\,_ ‘&r

10 MI, “Methanol Safe Handling Manual”, Appendix B — B.5
11 MI, “Methanol Safe Handling Manual”, Appendix B — B.3
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8. iyl B 212
TEEE G B BN 3 12°C o254 m o T R p oW Apda k¥ en g
e t_\' IR G G R PR TNl ERS I el ke BLE R RAT -

P erilAet L or AR T

65 ",
\ 3] - P combustibl
3 A u A gL R R X - e
[ I Al i S B SRR 45
35 Flammable

S I £ X 1
B iFEFEFLERELE
F’i”’{”%’% o

(1) L edgple mk

Easily Flammable

-5 16 e-Methanot—Ethanol—Diesel-

Flash point (°C
(4.}
European classification (modified
67/548/CEE and 1999/45/CE directives)

Extremely
> o 93 e & + Flammable
T EE AL W 2 =
EPPF iE B e o s fs L A a5
WA S PV R R BE o B2-5: 7 frenl g

6% > F) ok L X enp R 72 % /:IMO, “CCC 5/INF.9 — Study on Methanol Vapour Toxicity”
EARRI S AN {8 R =R A e
J\ﬁﬂﬁﬁﬁo%é@ﬁwﬁm\V%&ﬂﬁiém#%wF«k°<¢%m

CRERERE S CG2ER DR RE R S A
G AT AR R R TR AR R T B % Bk R R S 4

m 2

B ? pRorsldeal %
TRV QR R E 0 TR R T i 7 g
AAPEOVIE ) R AR RGEHER LA A RO BAF R B 6
ANE s mEs R AT ERETF TEBAF 5 BALEA - IMOMSC.1/Circ
16211338 Sndp &) > 04T AR &%11,'7 NIRRT R BRI TR E
o TG RE S S R AT GO R R B R o
o TERAVPER R M LA F RNV BRI A MYER RS
M g AP *%‘zé? N T L TR L

(2) =X H E &
BOERY R 2RB YK F25% 7 fE 2 75% ke E4n > 2 H 5 Al Flp A T
@RS ARIEL T R ERR G YRl e R i Y B ORRAEAR B ek
U] e A Fe6 ek 0 3 U ELPUR K S 0E R o B LR R
FREYL 0 L L S S RS e R 0 RS o T el LT

S5

LRl B 8 P ek 0 BT R ALEEE 4 feif oh e k0 e
k%kow+"%{fﬁ%ﬁu»**R$@Wm¢%#?’"?ﬁ*ﬁé@ﬂ
K BofT o Fp R oL pE R AR -

%5 IMOHMSC.1/Circ 16213L Sdp &) » 1% ¥ fip 17 5 JURLPF > B agfo ot fF chje
L% E T ERT RS L kAR 0 R g U BB TR T 2
T B AR AGR T SR e R e L

12 MI, “Methanol Safe Handling Manual”, Chapter 6
13 IMO, “MSC.1/Circ 1621 - Interim Guidelines for the Safety of Ships Using Methyl/Ethyl Alcohol as Fuel”
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ZCFRMEE—L 2 2§ PR ORR

1. "k

(1) "fFBLi&fms it R *M B Rgan Rk s FE -FREaF <57
TR WAL AR Fla b A LTS ARLIAY DRAS  BEMMER
AL FAEAP T 2 210~20 07 R o MEF L FIRE > BB C ARG ER
UMt AE o P 32019F 0 F AL A1REEY iR 0 42:860%:% E T fF A
% 5 (Methanol-to-olefins, MTO)shig j& & = " fig ~ ¢ fe ~ " AR ™ fig ~ ¢
TF’ff'ﬁ fﬁg CE P& Bl AHF 5 *r) EAV. % ') ﬁ"t’i/é,‘i,\,#ﬁhgm

FRHRERZEARPE T EFERE " ELEHNCE R ME’ﬁ*"J

Ll‘ﬁk‘\ IB N HEITF FhE >~ =R F =T ﬁ'b‘ff'%{ﬂﬁﬁb*ﬁ’ﬁq ST F

? iz = R § & fq (Methylene diphenyl diisocyanate, MDI) % - H ¢ MDI# 7]*

AR RGBTSR o TR R R L T *““ﬁb’kﬁr R

FRBEAMIE? FREH - 7 BEEMTOSEAR » 7 R F R~ K] \TFE‘”

AE e

(2) "EET GG WA 15, 20008 2t 0 U AL R ST R & TF L R L e
AR A A~ IFE T A% = 7 Am(Methyl tert-butyl ether, MTBE)fr= ¥ fit
(Dimethyl ether, DME):i& * 2558 5 < tg#i & » & & 7 B 42 & ¢031% - p 1980
# 2% MTBEFE® 5185 00 ¥ chptpt iR 4ol > b 7 838 7 BRET 7y
it LA WA FLE > AR T RITL AR R N o TR VR
2000# B 45en1% 4t > §iE20F 18 2 E14% 1 > d M EF FRRE S T RET
PG RSP T e B R R *“?iffv RPN S o AR S
e RS B e d N BAOMARERAENLS AN o - X 2L ek R
U ORR LWL @“‘Hﬁk’mﬁmﬁiﬁi’%'%‘%ﬂ Frplag e < > HE e d e
FLEG 2L 4o Bl3-1e0 A o
YRR

ARG B T
FQ‘ S g ﬂl—r{}% , ’L:{L_

- N

Bt

HE

\:t be

®l - 3 2018 B f 425005 5

9 o O fhchfed b DME 130 3

WokAER A AS 0 fd R Wi

Tw?/&“’ﬁ/&“%’/é’;}‘ LNG.E

(Liquefied petroleum gas, Methanol @ &

LPG) sl i 4p 12 » @ DME** Ethanol @ &

Fhe gy TRIFAER

H oy oL TR AN 4y %‘L 'fr 3 éif_f:lf. Figure 5: Relative volumes of fuels based on energy density only

Bt Y RHLPG & ﬁﬁxﬁvﬁ

ZEE SR CATEE S A S LSy BI3-1: vt g i suieid ~ 7 iR ~ ¢ @A R L R A

1z %—p RV ;,5_20% FIDME £3 g T4 %k EMSA, “Study on the Use of Ethyl and Methyl alcohol as
IT} alternative fuels in shipping”

LPG/‘*‘ v l% * o

14 IRENA and M, “Innovation Outlook: Renewable Methanol”, Chapter 1.1
15 IRENA and M, “Innovation Outlook: Renewable Methanol”, Chapter 1.2
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2. U EREaMaE~ R
PRt N SCHOH Bd - BARRF ~ZBE RFE - EEAES S S RE
B S EFE-F gz s RPIRENAIRL0, P meht 4 & KRV %3 B
3-2: 74 4

(1)

(@)

®3)

(4)

CH,OH
Green methanol
Biu—methanol

> Bio-

Gasification/

Biomass R
reforming

Renewable
electricity

Blue Hydrogen

Natural gas

carbon

intensity
CH,OH
Brown methanol

FI3-2: #0 £ B RAL L A eh? FRiE (7 PR s R
7ok %k IRENA and MI, “Innovation Outlook: Renewable Methanol”

Gasification i Syngas

PRET AR A 5 M % R (Low carbon intensity) ~ & # % & (High carbon

intensity) ~ £ # (Renewable) % £ & # (Non-renewable) * %5 3] > &y52 % %2 - %

DR R AR R B N b o

P2 EAREFTHBOL FRAAFLINRLIBLAPTF AL A kehd

FULRPASERFALS L2 FTREIT D LHFOIHBHL ST TR 27

B p% (Bio-methanol) ~ E-2 % " f (Bio-e-methanol) ~ E- ¥ f% (E-methanol)

CREmPE F RS R P o SR AL AR RIEE ¥ 202 BT RRehary R

AL AP FEZL20R w2 HPF - SHBw s b k4 pHERE

AL ATBAL Y R A A F R AR 2K E R

o ERIEIRPAED S ST TR HREPRF o

o ERDAARFIREAW S I A TE BRI XF o

o IR IARF AL DL o KERFALIL ERL A S PRE > L &
ERR i F PREECHLIESI TR

e WV HRIBARFNZF MR RAEED FNT R L L ES TR AR
BRYRE o RSP AT

Fatz gzd 2 A TR A Wi o F RS F P ERBRPEI G B F AR

WA A% 2 FEI TR E WA A o Tl AL MR AT

1 )

Wi
=

'® IRENA and MI, “Innovation Outlook: Renewable Methanol”, Fig.19
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ﬁ% '"’\Ezi ﬁs‘z(Low carbon methanol, LCM)Y7 - Mgt ® g1 &30 4 #pF » BB L /8

BER G RS § CREET A
. ﬁﬂ%%géﬂ%,ﬁﬂsaﬁﬁﬁﬁ’@&%ﬁ°
e AP EANRAXNTIREAIARFE

*“ﬁ@*ﬁﬁ&ﬁ%éiﬁ:iﬂﬁﬁiiﬁ%?ﬁ$%éiﬁié€°

’*“\’
1;]’56\-

SEAAIY ARG S B O L ARSI K T
JeBs T R enElAT 0§ oRD JEA BRI S T fEL A A o

RGO Gl FUR BTl CEAFTURFE RS
RBLATR o Bk Rt B AR A b b s B e 4,fn%‘rm$§xh*
9}5 Ao Ak EFS g‘w\&ﬁ’ﬁ mp.u\;ﬂ_ ﬁp.u——‘ /)f:\‘ L f R e 3 SF 2
B N BRI A AT A A T BEHAKNRE AL
A RS BETEEGOE AR TP T EBARNAEE S AR S
2 - 5 ivplo

& -

1
iE
(5) &

=
N
y

B ot IR
\F 3‘*9-\:‘3

K

‘*“TW = s =
‘<11\‘—A,l
by e 2

7 |IRENA and MI, “Innovation Outlook: Renewable Methanol”, Chapter 2.1
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e~ F 29 AR

Lx\ﬁzéﬁv%alé\mmisﬁ Mg S RB 2§ ixaec® > FEAERRIE > Ft & FKk
Fr~ 2R 2B REFIRBAD RGO N2 06 WERIEF F MO o A MR
2 g4 *‘ B ﬁ%aﬁi““*‘”“‘&“ AFekihieiT A ;i P RET T RRI L2 E gy R
WA e AR A RFELIERMPHRNL L BAR AN I HERERAFZ
Hpmad b ~ing ~ 3k~ 37 H48AH £ (Municipal solid waste, MSW) ~ @l g A £ 2
ZBlack liquon® 2 H# FhF 2 AL A " BUEF I AT B A EEL2 AT S 24

i d 2 F 4 2§ VT E S ehpl 4 7 B ¥ AL S E-7 % o

BEL L FRAGAUNLFOPS B0 et SRFEC T REAUDT SR T
kg ¥ E l‘&?’fﬂ?ﬁ#'}ﬁ'* Pi’ﬁPP\m_iS{s Y et o gLt ]%};”_ﬁ-}‘?ﬁ% VLR S E LR R
Brakif > T3t EREPRER PR 3 HFI TR FTRAAL L BT EE A
wT#ﬂg’ﬁﬂigﬁméﬂﬁﬁm%@

1. " f e~ aues
(1) & #L3E 2 (Feedstock pretreatment)
FRAENFY 5L FMEF o 4o s MSWE > %~ § 14 Yp(Gasifier)z = » § & 518
A B IS e R R AE ¥ BB WO 8
FM o RIFAILY AKX 2R G RFEIT o
(2) # *(Gasification)

FUEAROMELF o §F R RARERIESFORREERE LY AR
TR R - e Ed By R VARV AR LA RRE

F it~ R A LA 22208 (Non-slagging) % 74 (Slagging) :

PEBAF Y P R RIZA ST R 2R AZ F Ve LFE B REARY 3
11‘1’%’]1*_’“‘? ’ 'lﬁé’ui‘kﬁg o BB E R G 5800~900°C X i E

W EE @Bg%ﬂA*MHL»WW£“Jﬂ¢kewlex@+ﬁ§@
FRE 4355 P F s 487 4 € A4 7 fo ki (Tars) > 95 & i
— ST o

o BAF MRt H N RO ITEAR > L R IA B R T
£ o F g8 & B >71000°C » R € i i) #el 5 ’%:;.L » AR VR

(3) # ¥ & foif ¥ (Gas condtionioning and cleaning) * ¢ 7 -k f #&# (Water gas
shift, WGS)
wwﬁ%&ﬂﬁﬁﬁgﬂ@ﬁﬁﬂ\&ﬁﬁﬁioé%i%?HW%ﬁﬁé’“
ARG A FREFERIL ¥ LD RIL 3 T EEIRER T
FAA BEEFED/T RO G L T e ikﬁ(Carbonyl sulfide,
COS)kfaig4 = it & ,lﬂ,%—i COS -~ % f+ 13 ;42 “,% 2% B4 s b R AR
pé § # ' (Acid gas removal, AGR) e /i 5 4 £ it o o= § 1V aLE -

18 |IRENA and MlI, “Innovation Outlook: Renewable Methanol”, Chapter 2.2
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(4)

(R HEE AR R

CR CLASSIFICATION SOCIETY

EEERED Z > FELOIARALRREET SR RESEEHINER
Berk REFs & f (Syngas) + RS R M- B S £ EF R

Jg RARET O T T R AT R TR ATOLTH R A IR A

Fischer-Tropsch(F-T)# #7:E (7 @ > 1 & 3 S fdF e s & f o

Bk T T AR T AR R e A KT R R AL BB RILA
AAfc - RHER Y F VAU B BnD02S & 0 2 5 4R B4 fenlH
S F Al A B E T e A RILABBAIS Y VA F I FEES
- AVE O UOE| Y ~ BT R Y § - AT WRE BRI 2 R Ay
e S B U IHA] ¢ o

#4-1 F i pE

frd R IR

DO:2 Di;ectl;;(D) heated via partial combustion with oxygen(O2) i iE % # ¥2'&
ERE

IH Indirectly heated(IH) ¥+ 4c £t

R L

BB Bubbling bed(BB) principle ;¢ & 12

UO:2 Updraft(U) oxygen(Oz2) injected together with steam + = § 7 ~ 5 § &
A - AL

EF Entrained flow(EF)(fuel and O:2 injected together in a burner device) % =¥
(EF)(EAE Ay §F - ATA r EEXE)

U-IH Updraft(U), indirectly heated(IH) + = # /& > BF & 4c #4

FlrRpXEEFd A B PEET HERLAGHELTRFAE - 77

S GBI REEE PV EEA A o

" A & = % % it 19(Methanol synthesis and purification)

PRAEGERSF R I o RRERN  AES FREESDAHTF R
ERF ER PRI BE BAr o 41977 o d T FE - F PR ES S FREESF

t‘ BRI F VR §H I F A 2T Ao N4-297 5 F ek pRRE a2

WGSF Jis» - § PB B -RF = F VB ZE & § 0 4o 384-3977 o

~

CO+2H, — CH30OH (4-1)
CO+3Hz2 — CHsOH+H,0  (4-2)
CO+H,0 — CO+H> (4-3)

FHART LR R RHE o FRGET 1N F R T RS A

{fw\—;ﬁ”{;ﬁ\?") m);)f% :E%%\:)EJ + f %@9 ﬁ%—@ = ] ﬁ_%@; ﬁm}ﬁvﬂl_j y — g fLE}}\
B hF e i § f“ﬁéfi Fenw e Ly e

LA AR R LA 0 At E b5 R Ap-A AL T A fodk AR LI R o AR-AC AL TR
#|(ZnOICr203)*+ 1923 # T B 4538 * » HE P E R #F > & 320~400°C » 7 &P~
P ehg 2 F S RS Y 5 25~35 MPa o BRI E G OfF chat A
AL BERER Y I A RBAFLIREFERS 5 REd 4
SOoRBAR AREFTA

4F 28 BT B[AT 1966 F o F B 1 EMBRE ST RS B MR ER 0 g F
T8 & 4 »+230~310°C » B 4 4 **5~15 MPa - i & & 4 5 CuO/ZnO/Al,O3

Y ERA AR AT FE, 12 #0, 2016,24(3): 82-104.
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(5)

Fr
(1)

(@)

(R HEE AR R

CR CLASSIFICATION SOCIETY

CuO/ZnO/Crz203 » # ® CuO/ZnO % F 04 » ALO3 CroOs7 % 3 it & * &
SR 1T FENCEES ST

gﬁ%ﬁj@lmmﬁi 5&"’@41!14#?? li']’},%"f"ﬂ‘f- _'f‘ﬂ\xﬁv’i“‘if")ﬁ"f*
w5 ¢ iF }i.ﬁ'&‘& m;P“'Q_‘}E:)‘fF l"%}é;ﬁ.]"rfg L ,4’4{.—1‘ j\p%aﬂé\'é‘fﬁ m;P;M\ s _—EK,/T‘;:
e T Y N O T T R PR Py oy
- é‘,é;ﬂﬁjgo

Biomass* 0,
MsSW
H,S COo,
* Of various kinds, including corn stover, straw and black liquor. Methanel

Notes: H,S = hydrogen sulphide; MeOH = methanol.

Bl4-1: g% 2 5 52 7 fs @l Ae i 42 B
F L %k &:IRENA and M, “Innovation Outlook: Renewable Methanol”

B ROEA AT B2 &g

BEr X Rg

AR

BrARFEELELF > Y- F T F R F AR LS o B AT S
A ¢ PAFEE AT IR E Nt p RN B N
& o b2 NN LR R AZ#E800°C R /ﬁé\l%rs oo ANIEgE R s A S s &
F CHZ - g PR E201 R E G\'gﬁffﬁxlimls“&lj BTk L
b g ST AR 11”7:&4?67‘:’1”"5\«'4",%4E’ﬁ%@‘%"ﬂ?éim’l\iﬁlé_ﬁ°
P RXRF SRPOBEIITIR ~F R o8 DA (HICORE R - F
LRty g R A AF TR EAL050 T §F M ERE R o
PR R

R RERSE y W - F R FECF CRAR S o T EINAF

nhfrrs,ﬁ'ﬁ;z%ﬁ Db 2 F 2 gl A f,m}i:.fsfu #800~1800°C - i iff
%ﬁ&ﬁmb$kg 1%ﬁ%@ﬁﬁ&ﬂ~ﬁ%ﬁﬁ§u%éﬁgﬁﬁ%%’
'ﬁlrﬂilé"lﬂl‘mﬁﬁ#ﬂ?ﬁ ’j“_'»lﬁ.lh é«:ﬁm‘ﬂg\"lfi‘g\ ﬁ@og’%ﬁﬂémé‘.
FF o EE-F ARG 2 R R AE S ST
EHED EAPEAL AR E RBAS

*’%

<

BRI HIC)R S B S F 5 AT o T A F R L B A
FREWGS £ - 3 "R Z KhF B A2 -3 B2 2§ > 3B & F T4
HFnt Bl oo F PR FARASBIT I F o R RAWSNT Y EFE S THES

2.6~382 7z §F PR EE o

2P FIeMSW 2 & 02 7 A%
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(R MEE AR

CR CLASSIFICATION SOCIETY

ﬁ?4%?&MSN§@ﬁﬁﬂﬁﬁﬁﬁﬁ*“Pﬁ%é@ﬁﬁﬁﬁk’ﬂéﬂé@ﬁ
FRRAGT R R ARG L E R I REARF AR 12
Ihﬁ!’l\—fryj\mﬁbk#—p s L 1/7' _g};i_—}'\/" lLJ}!E mlf‘;“j&] ) é.;f‘ 1'?(5 Z ]‘4‘3 mﬁ‘,‘l\i jL L‘
o2 hp R g CiEART AR G oo

%x%ﬁ@igiﬁﬂ%w’@**§ﬁéiﬂﬂ°%ﬁ$ﬁ§%§“%bém‘
feAd 8 > M S FEBESF ARIZRE > &a B 1 o h o Ry §F2 B ant by
?gﬁéﬂ%’éﬁfﬂiﬁﬁ/@:‘f?f&a CRARGEIE A F A e BRI ’*'J“*
BCBAF FUEHAR TE ST EIFAT - FIVFTATEFFHR - I RF A
ATRBA-T R o

%TL 62 40 & s\lgﬁi'fﬁ?;gﬁ,ﬁ ,ﬁ’ﬂfr’F%qﬂMxi & & ® ﬁff_ﬁ’lﬁgfibb ] o %ﬂ%}g‘rﬁlfr% TLJJ§
%ﬁﬁ’ﬁ@mﬁﬁﬂglko ¢$$*iﬁiw~&&#ﬂw%?%$’i%?
m%%ﬁi%—i BArE v 4 S pe i F §ﬁ°““§${£%j$£—§WWﬁmww

(H/COY &3 2 : 1uxaﬁﬁuim"ﬁw¢»,1wwb’f%'a*ﬁx HRARFLSFAL
TR EEGT RAR R ’E‘[ﬁ\ﬂq ;}é@“%m‘ E\'nbjg_‘_ifﬁ'% °

ek A A2 YRR

mF 2 A DR F o ﬁiﬂéﬁ%’?UY%i?”““f%*”%ﬁwﬁ’Awu
EEMETSERAFT c FLEF SR PIMBA ARG LTI RAIRF LR
AL BT BSR4t > GHGH iR b 950% o 4-25 # % iz § SlAzehd o
B HABARIEE S - R 2 F AP ZET S KIZBEFEHRP  ET
A RIS EFRBEIFRIL > ¢ FARIEIT 2 F PRE ET RE N F IR
e ST REFAL LG k- HAWUT -

. Sulphur
Biogas components co, Steam 0,

feedstock*

Methanol
* Of various kind's, such as manure and water treatment sludge.

B4-2: 5 * in f 2 7 fF WAR AR
7 # % & IRENA and MI, “Innovation Outlook: Renewable Methanol”
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fﬁifﬁi@?f“ Mﬁrua— B p RS EAEY A R ERFE L ER(LR LT

*
AR A)E A F BT AT o BRI A NS G LB T A RA TR L R
?fi’éi%Hr’s;\w%?*°?:§—ﬁ@vff;l“%?‘ék’*?’* i o

6. @#* -3 ‘Bz %1 AYE-7 fiz(E-methanol)

R E LR (EA)Z 7 B (E-Fuel) LI 3 kiS22 hd f 1T 5 Rt orik
CERE T RPN R RS SR ET LT F LTS SR
%%ﬁwiééiﬁaﬁéaﬁﬁvﬂﬁJ%ﬁﬂiiﬁﬁﬁ§ TR R
¢ 3E-& E-"EE-4 CE-¥8 % LR4A3CEBEANS N2 ER

Hydrogen from Hydrogen from fossil
electrolysis fuels with CCUS
Hydrogen-based fuels
¥
E-fuels Synthesis Synthesis Sy
with carbon with nitrogen with n
Drop-in e-fuels } "
Jet fuel Methanol ~ Ammonia Ammonia
Gasoline

Alternative e-fuels

IEA. CCBY 4.0

Note: E-fuels represent a subset of hydrogen-based fuels, a category that also includes fuels obtained from hydregen
produced from fossil fuels with CCUS.

M4-3: B2 A 52 50

4L %R IEA, “The Role of E-fuels in Decarbonising Transport”

%%MA’E%ﬂ&ﬁtﬁm$%ﬁ;?rw%éiﬁii’&MJ{E@#iﬁ%
%faﬁai’&?z@ﬁﬁ R NP § CRAF FEF T TR S AE
fR2 E-z B ERRY o

L

) [1134 \\?{r

O,
Electricity
» Hz
Water . Electrolysis ‘l
Syngas i ) )
preparation * Synthesis * Upgrading —» E-fuel
Air, or CO,
———* Capture
point source N,/CO,
IEA. CC BY 4.0.

Note: A dedicated syngas preparation step (indicated with a dashed line) is required for Fischer-Tropsch, but not for the
methanol or the ammonia process. TRL refers to the IEA extended Technology Readiness Level scale.

R4-4: E-#4L & ®linde 7 & W
F 4L %R IEA, “The Role of E-fuels in Decarbonising Transport”

20 |[EA, “The Role of E-fuels in Decarbonising Transport”
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(R #EE AR
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B SN L AP B L - BE-SRE o PE-P R o % d el B A4 F 2 e
T > 4oBl4-5477 0 IRENAR Y5 4 Bl & F ez > 044 & gupd) - L 4 ik
AT R BEGOE FHLEE > AR L o 2 HrE- g E R T
&ﬁ’ﬁéﬁmm;$w#ﬁ#%mé’%&“mﬁkﬁi’?ﬁﬁéfi’ﬁ%{
B M E o d 3t kR AP oA LEL AL BRI RG H

—

G E e Rl ABE R E 0D RAAEE AL -
EFRASHBEF R CERPEBEEART) o Y ARF C BAIE AL KR
S

A=

w5 48% ~ 30%-18% > W4%:hd F (% )EBRET A AL AN AT TELET 3

3
‘5‘7

H
RTneu{aple Electrolysis 2 Renewable
electricity Green hydrogen
Low carbon
intensity
Carbon capture Hz
and storage (CCS) Blue hydrogen
. Non-
Natural gas Steam reforming Hz bl
Grey hydrogen EE——
High carbon
intensity
Gasification H2
Brown hydrogen

Bl4-5: kg5 A [T F ez 35034 & agd)
F 4 %% IRENA and MI, “Innovation Outlook: Renewable Methanol”

FFRRET KGR BB FeRES) R (e E Aot d mR) s 2
vl ~ERZES PP EEFET S FIP RS FL L ANk TS 25

g B4 VG SE 2 P oW mqugﬁmﬂsé{fwiia‘:ﬂis@?
fRkit AQE F PR F CREEEFES T I IoBl4-697T

’ﬁ\ 1) Electrolysis of water to hydrogen followed by catalytic methanol synthesis

Renewable
electricity

H,0

Electrolyser
H,O—=H,+0O,

E-methanol
production

E 0, H,O

B4-6: i B LRl i F P2 A HE-T k2 A -
7 # % #&:IRENA and MI, “Innovation Outlook: Renewable Methanol”

E-methanol
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(R MEE AR
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AR E R fEIRIFLAMBI TR S HUETRLIAE S o ¢
FEFf-F R - HEREI TR DPHSF AR TaFREEF O
TR wBAT R o

Electrolysis of water and carbon dyoxide to syngas followed by catalytic methanol synthesis

Renewable
electricity co
H,O B
€O, Syngas
% mmmm H,/CO
- 0, H,O

47 L ETafcd - FHics APE-P fR = 22 H =
T %k & IRENA and M, “Innovation Outlook: Renewable Methanol”

TG A A R e R E 0 B F Aok R ST e
2 F o FEHREFRE TSR £ F 'L AoBl4-8477 o

RS

Direct electrocatalytic synthesis of methanol form water and carlbbon dioxide

Renewable
electricity

H,0
Cco,

F14-8: LB % f3fod it F s A hE-7 2 4 =
7 # % & IRENA and MI, “Innovation Outlook: Renewable Methanol”

Frord o fIY 2§ CRERGERAL DL P RLAET AR 2
|RENA#JZ1 4121, Eo@ ﬁ?f?)r W, =B F ,Lﬁ;\g LT AL T A T )5
o H B35 PR S TE3BaLF —j A4 1BE ﬁ_gré,\ FRRAT o FME
PR R 913730 § L fr0.1889end F oA 2 A4 P ikehd F 0 39
R R T fE o

F 4 A1FE-" B8~ 9% £10-11MWhR 4 > &2 3 - F iR T > 8 <A * 0
THE-k o #7100 MW R 21 2 AE-7 fRenA it 4 5 & % 22597 o % % 4 it 10009 e+
HE- B3I F R 420 MWNT 31 « ¥ & FH A0 5 F % 2,5009id sk )
L fe v Bl Z & 1BGWS ST 34 @*’i‘la,ﬁiﬁ; T R o

E-7 ff & & chfisr it 2R 2 & 9 BRenf e b W ApiT 0 e SR 0 B RA
(Technology readiness level, TRL) %) & 8~9 o & sierdp JL it AW F 4 A KT
LR ﬁg £ o

(1) = taz Ry &R «';w:aw:pf s b B4-9%1 7

KA ERTA S HBRRRF AL F R § o B o F ok it
TR et T g Bk Ei‘l\'ﬁ%”j'\,—’f » H Iﬁﬁé"’?'b TRl 2 4 s
Flom D FREARY - F CAERGMARLE o wd B AIL § 0

21 |RENA and M, “Innovation Outlook: Renewable Methanol”, Chapter 2.2
18



(R #EE AR

CR CLASSIFICATION SOCIETY

PRI A FEAEFFL o B A B o F R R LY BT AR S
LY ﬁ% °

e i iFE 47 F 4 #i(Direct air capture, DAC) 2 24 # F ki #r (T ez § 1
o BP L FREA AR FRE BEASFFTRRDF PR E
Bl FEEEE CMSWing 2 2 X8 kiR o2 T E T OE R
BeE 258 o P AR s & ’“Eﬂk’#ﬁlm%ﬂ« #”{ LY FEERY
PR A A BB LT S S L B R R R e T (Bio-
energy with carbon capture and storage, BECCS) 2 24 b RS B e
* (Bio-energy with carbon capture and utilization, BECCU) - A % i% if
BECCS ~ BECCU{rDAC™ %E-" i34 & ¢ § Mp ¢ ot & F gk -

Atmosphere
002 COZ

Net CO, |
neutral e
Power generation
‘"'ll.i?u'f;"" L2 Net CO
2
renewable Methanol positive —»CO,

Industrial uses with Co,
carbon capture

Fossil fuels

T =171 Geosphere

®4-9: A HlE-7 iz § B KR
42 %% IRENA and MI, “Innovation Outlook: Renewable Methanol”

(2 FF2%k T THERANL F R He F KWEH IGWS » Rk T - i
LR RS A N PREF A AEL S A REHT LA o Ml
TN N TEBERGN N RAL LRI RAEFE B ERA R AR
o &ﬁﬁ*%*%?%%’%ﬁm%mi frflAem 2 L {4 > T AR RS
i‘@ﬁ fx g ko VR EE y: /%j'f‘"’ﬁ.’ .@.'—’” °

E-4 % " A% (Bio-e-methanol) & §

G2 TR B T F - § R b|(H/COMR B B b
9E2 FPr - F LR E ARFWESHEAL KF R S5 F 0 AL GRS F
PREIREIAF AP FAUL TBEREAL AR F R ERAPTAY
20 R R o T EY A B R G50% b K LT f o flARITA
Ares F RS S ] *’%Jﬁﬂ%¢:§“ﬁ&“%ﬁ§%%
AE s VAL L ST B E A T BAE-T L AR AR o fiLE
E-2 F 7 i -

RAI PR AP FTRLESTE B F 2225 FNMBESL PFL > 7 U
MY L AT ERPAE o deBl4-10 0 B H A FF Y V2 100%5 3% S T AR PE
SEFHEXTEmAFERIL 0 R FE § 2 - F CRant E(H/CO)EIT2 0 A
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é’u‘,ﬁ%ﬁFWGSﬁiﬁzz V- SBLFFREPIATF R AT EFEY

FRE S

O, from over
the fence?

H,

Biomass*
MSW
Gcls Acid gas MeOH

.

MeOH
distillation

* Of various kinds, including Methanol
corn stover, straw and black liquor.

W4-10: 2 % 9 g frE-7 fE 5 A v A2
7ok %k IRENA and MI, “Innovation Outlook: Renewable Methanol”

RPIY S E A FT BACE-T B2 ARAEA % 50 R LR P WGSB R

ey g

o HERWEIFP I GO PLNTHETEALINHF AT AT oMK
hEF T AERLEAMES -

o BEFAPFRAL TF ZF CREBENEHO P AL L TIRRA

o AT Sz §F LR T NEEI i F AT EE

A U A T A o S

S IS VR O m“TﬁE{’xEmﬁﬁ"l#’F’m_‘“ .

ok
B

2 g WGSHigshis (LG EERT - AWCSF Y #FREF L E3F - &
ORI 4 & WGS %#tiF orhi B4 % o gt ohd 302§ LR R
TR o

WGS 2 &% -k - & WGS
FAHL T ER B Y S kA
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I~ AERERS GEPRT LY B 4

BRAR > $ R E R RS EAF ER 0 A RSB R R 22 A0 R
%&ﬁﬁ’ﬁi?zw%mmi$w°“ FWILES TR AR 2§
B R e AW AT 0 RA T WA UM CE-T B2
AR o K- A A2 - o T AR R IMO R ERRE > AR EE Y TiE- A
WP T S Cl B A SRS AN RALR T R T BT R R R 2
A AR (T A4 o

1, AR >4 &P amiS

(1) IMO**MPEC 80+ ¢ & ' i iBzbapdl2 3@ >4 G E T 7 MR ER
(Guidelines on Life Cycle GHG Intensity of Marine Fuels, LCA Guidelines) ~ & **
MPEC 81t € 3k F i [2024% #3840 22 H¥HIE 3 5 %‘“’"‘&ﬁﬂ' (2024
LCA Guidelines) » & 2 dpda i * it i 3 § Mok > i@ F VR F /2 W T
B % (Well to Wake, WtW) » H 3g 245 & FI3f L eppe & o ‘Q‘-"E%]5'1”LY7T‘ » A E

BOEIRRIL D B - FRA AR AR R 2 e LA P IMO R 4] &
Fdp = xéﬁmfﬂé\’mﬁCllig I Bm°?x—§ﬂ 3 N B ot A
HiE B3 s o 2% 7k 23£100# 85 i B4 4 S & - § P £ (CO2e) T 3

e
21 5
T B o

Collection of Fuel Production

> Transport, storage, Fuel Use in Ship’s
piNndry cacIdy y and distribution of Power Plant

(e.g. extraction, (cleaning and fuel to the ship’s

cultivation) conditioning of gas, tanks

liquefaction process,
steam reforming and >
production of
methanol,etc.)

May include several
steps (e.g. transport
to large hub with
further feeder
transport, then
bunker vessel)

€——__Well to Tank Chain (production =3  Tank to wake
and delivery to vessel)
B5-1 a8 24 AR5 4 WA LW
4L % im:EMSA, “Study on the Use of Ethyl and Methyl alcohol as alternative fuels in shipping”
(2) AEWR G SFFHE T FHWIWZ I E 2 40 5 0 T 2 1) 45(Well to
Tank, WET) ; % [ 4354275 (Tank to Wake, TtW) ; & # 4 it > FWIW = WLT
+TtW > & 353 84T

e  WIT: i"&;ﬁﬁ’»b%rq‘—\'*ﬁfr PRI R Y Y ¢ F A T A S r’v’ﬂGHGJ}*k
oo Pow 3% R U R W 2 FE X B 0 LCAH R 2 2024 LCA# R
Appendix 2-Initial Default Emission Factors Per Fuel Pathway Code %i%%
YRR AL B o

.._.\

ZCR % 129 #y $jivid 47
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o THW A R R Y T A 2 PGHGHR ¢ JE BRI T] i Rk B2 T
YL B (Fugitive) e it Rk 3 B R A %R 2 il i (Slip) ©
2. s W R

(1) #452021# 5133705 2 5 (MARPOL) 4Vl > B 5 ok dpdaid = 2 § 5 441
Bl o 3Z2RB D% 47 5 RE L@ R 2R - E’L’r’r?—i~C|l SR S U
45 3 ﬂ;;;;m(-rtw)m-;g;;ﬁg@ﬁ;— o F BRI E o TR EERA L Apdg 0 R T
Ay e A A L N e S

(2) =#IMOH-k % MEPC.364(79)* » 4 Jg & M TW G RT » 54 45-1 > Kor
FH R § PR TR il B9 7 EenCriE 3 1.375 (t-CO/t-
Fuel) - *’%ﬂawwiﬁ&woymw ﬁsuAacomme DAL s N
i % 19900 (kJ/kg) ~ £ i (HFO) % 40200 (kJ/kg) » Flut » 3 4rid & @ 5y h 5 J#a
Wendnim 2 42 0 3 #k;/j;_l 18 J;‘;vl:;E,] % ”E @ r @ ﬁ?“'Tﬁ@ mygc I—L & g il g@’;ﬁ;@, *F’ $ s R
e * EOLEMang > Y s E e (kJ)f”/FiU*L R ﬁ%#ﬁﬁﬁ“
b ETIW el ™ 7 5 Ji%nuﬁﬁ*zao

2 5-1 g ilengiE sz % CGiE

Tvpe of fuel Lower calorific Carbon Ct

yp value (kJ/kg) content (t-CO2/t-Fuel)
Diesel/Gas Ol
(ISO 8217 Grades DMX through DMB) 42,700 0.8744 3.206
Light Fuel Oil (LFO)
(1ISO 8217 Grades RMA through RMD) 41,200 0.8594 3.151
Heavy Fuel Oil (HFO)
(1ISO 8217 Grades RME through RMK) 40,200 0.8493 3.114
Methanol 19,900 0.3750 1.375

(3) ClHE 3 Bdr 2 5851907 » 3R 4R % 7 [ (% 5 PR pE > Rk A% cdhinfe s i 4
g gs 12 Rl B 5 242 2 CHE > ¥ % 4 i MAN# o
7 %;+’ 9%%1“@@“%é%%+‘%’%%“ﬁ%%ﬁﬁiﬁ%
# (pilot fuel) » @& * v 515 5 7 A505% » ¥4 5% > #1137 GG > 1T E 3
gt BIRLT RS e

Z(i‘ WA, X CO % rﬁ«.gch)

5-1
STHERL, | X da 8 4 (DWT or GT) (5-1)

CIl =

W L ApdadR AV 2 P RRpE e b) 2 Cllcdp BB 1 B 7 45,2023 F
MO ERFIETA O A RIEE AR OIRME R RN R TR
ﬁ%i EETT o o T @A B P AR et & 4o B]5-247 T o S‘/i/fﬁ/‘:il PE W

RECIT ﬁ'LAA/B/C/D/Eme s P Ada iadE ACHE Y > Fptia g i H
B %% 2030 ~ 2031 A Ca ;@ % 7 @ pEaCIY 59.74 0 > 2034# v & R e

24 IMO, “MEPC.364(79) 2022 Guidelines on the Method of Calculation of the Attained Energy Efficiency
Design Index (EEDI) for New Ships ”
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FIp o P IMOSCIZ & 2 34 5 F @ 172 6 ihdpih - 2 B &5 2 TIW Sk
?

B RLCHE P 4o P R B %E*iﬂﬁi% B2 A e B e e

HBE > T EBORERK > F2B 0 gk X m?ﬁﬂ‘isbg VR M- e

ThOORHYSRR Y R P EES FI XTI e ATIWREHEZ T 0 ClIZK

kA 2o hdg ik o “f "5’*‘1“%@ BpemiE * o H o dodpde ik R R IR s SRR

Fligp e fp R LESYEFEL G §BECIDLR -

17 Rate E
1 Rate D N
15 L 2030 ~ 2031 (442 A 7 55)
14 RateC 2033 (A TR A LEREE)
" Cll=9.74 » 43 C % Fi#44(9.75)«
) Rate B
=" — 2034+
ERT 1 / ER i C11=10.77
51 Rate A B S T il St
B ~. SN
S T~ TR 2035-
~ ~ ~
~ - ~
“. I
~ N ~
~ P N
~ N
6 P L
£ N
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