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1 &N

fiZAHET 80% U LMERK ZEMES, E—HREF. &E
R AFERER AR, YHREFEEMALLHAHASELT 2%
TUER . AL+ (B E FURR AR ) i A B E s
WA — AL, EAEIREEA P EE B TIEHAL 1E A HF MR
FHERNEEM L Z —, s oy B R A A BT EAL.

fRfpERFFAEE (FHD. BIERSE (BIHD FREZS (4R
W, RAMMEENBAEAERE, HEAHREEZCERAL: A
A 7F441, 4 SOx. NOx. PM., CO. NMVOCs % ; i E Ak, & CO,.
CHs 1 N,O %, Bl H ZE R4 & SOx. NO,. PM, T EGERE KA
R = AT RMIAEKE; /5NN IR AR R AR R E R
#o, HUL CO i E RN B . kg (B IR0 AR ARE R T 30 29)
(MARPOL 2 #7) MU VI % 3 ZE#y 2 RB1E, L HZ IMO2020 R
WA AWM, FERE SO.. PM. NO BHER M B F. KT, LAt
FAUIT FHWRIE AL N 3 L, FHIERERERIERL N 1012
w (HFEEH COy, HELFELIRANE CO HAWWL 3%, At
BRBEEFREAZNETHR, CRAAETHLALREREEAT
VREHER.

L, PEAAEBEMLMLG 12 TE, FREFN 1410098, FE



W LR B 405 Lk, FEE LY AR EN 98 HLrE Bl
I, o EEIE AR I\ A S VH AR R 2,000 778, CO, H A 6,000
TP F AR R AR T B R, AL EeERRAFNFE
BEMANRRERNRRABERE, FREBHREOMAT Z, o TR®
TEBZMNNERELR. RATEBLIRANOTIES A, BAE
EHIL R L

LIRYE (2021 SIS AT LR R GTTH A IR) Kok .
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2 2RBETVYWHIRELE B RATH
2.1 BR/FRRFEREART MtEEn AR

. BXEEZRS (UN)

1988 F, HAAZHAL (WMO) Fik4 EFHEHAXZF (UNEP)
Ry T BUFRAMEENEITE R4 (IPCC). IPCC T 1990 44T
AR “TAMR” XATF—RIFERE, XEME 1992 F 6 A
AHEBHEARNSETHNRGENFEELRRAS LAL T(HAE
SAEF AE 2N 47) (UNFCCC, 1994 4 3 A A& %), UNFCCC 5 J5 %k
B (AW E R ) fn (BRI ) R R ERERNEETE AR E
EARAWAREN N b T ERMEREkRE, £ EWEEAAER
EATEEANER, (B E) BEREBBH R AE N % 2177 B R iR
EAGHERFEN O UHHE, EHREEBREEZINEHRE.

2009 4 12 A, EFr44 % UNFCCC COP15 k4 FFF 41t 4
froaz i 2 A B AR, FHE IMO 5t EAT L A E AR L, AL R
B AR EANEE L,

Il. EfrEEAR (IMO)

ERBRAEHE TN, IMO X AR = R A HE AT E AR A Fr A&
HEE, HRABRAMEEEENEEEL MARPOL 2 E 5!, 2011 F

7 A, IMO L MEPC.203(62)% 43 £ MARPOL [ ] VI 8/ 7 — 4~

11997 4 9 H, IMO /P2 k£xi@it T (MARPOL A1) M VI—— (B IEfS A sk S5
LR, 2005 45 H 19 HAER.



MIWERT— “%F 4 Z BAeAN”, #17 &5 5 Rz
s A, AT 400GT UL ERyAEMR. B 201341 A 1 HARK
A, FEARRERR T e 40 (EEDI, & A THEM) LR AR 8 E it
%] (SEEMP, & T TR AR AED R 9 38 7+ AR AA BUK &8 B0F0 22 1F 68 AN
EEhEEE, BRIt ETE. EANE. REEREZ S KB E
2016 4 10 A, IMO MEPC.278(70)5 # i T MARPOL /A [t |
VI 5% T A3 AB VA o V8 48 208 W B B R L 1 K3, IMO DCS AL FF 4 &
EAER ., R TIE£EA E, 2021 £ 6 A, IMOMEPC.328(76)5 1)
#3 T MARPOL 2#9Fff ] VIEIEZR, B 2023 1 H 1 HE, EEXI
T E AR CIL VR kA Bl M 325K 4. B R 2022 K, IMO 4F 2 3T iE A
IAEMBRBENFEER KT NEARBBRIEL T LW EEEXK,

4, 2018 45 4 A, IMO L MEPC.304(72) S #il#iL 7 (IMO

L2019 4E 1 H 1 HEE, 5000 & K DA b A0 75 EEUCERARAT IS FH i B p ok aeh 1) 7 FE 2R
DL oA T e Hd IS EAR R AR A H DRSS R E kS M . e [ 7 e B O %
MRELRI A G, A RAEATR BATA B, BE S AR A2 5 2] IMO M ARA T v AR R
(GISIS “F & H—/ M), https://www.imo.org/en/OurWork/Environment/Pages/Technical-and-
Operational-Measures.aspX.
2 Resolution MEPC.212(63); Resolution MEPC.233(65); Resolution MEPC.245(66); Resolution
MEPC.308(73); Resolution MEPC.322(74); Resolution MEPC.324(75); Resolution MEPC.332(76);
Resolution MEPC.213(63); MEPC.282(70); Resolution MEPC.346(78).
https://wwwecdn.imo.org/localresources/en/OurWork/Environment/Documents/Air%?20pollution/ME

PC.332(76).pdf.

https:// wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Air%20pollution/ME
PC.346(78).pdf.

8 Amendments to MARPOL Annex VI on Data collection system for fuel oil consumption of ships,
adopted by resolution MEPC.278(70), entered into force on 1 March 2018.
https://www.imo.org/en/OurWork/Environment/Pages/Data-Collection-System.aspx.

4 Resolution MEPC.328(76); Resolution MEPC.333(76); Resolution MEPC 336(76); Resolution
MEPC.337(76); Resolution MEPC.338(76); Resolution MEPC.339(76); Resolution MEPC.350(78);
Resolution MEPC.351(78); Resolution MEPC.352(78); Resolution MEPC.353(78); Resolution
MEPC.354(78); Resolution MEPC.355(78).
https://www.imo.org/en/OurWork/Environment/Pages/Index-of-MEPC-Resolutions-and-Guidelines-
related-to-MARPOL-Annex-VI.aspx#3.
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AERBR = A ARBHEAD 5 BB ), % B B v A B R E 2-1-1 BT,
HAMZHT —RVNEH. AR BRFEEE. 24T, 2021 4 11
FI', UNFCCC COP26 X 2 VLK K Jz #7 IMO MEPC77 sk &3, Bk T

R SEHATE B A R AE T

— GHGHE |

Estintated.
L i S e -

2008 2023 2030 2050 2100
Bt COHEHGRE COHERBRRE | 70%* ZIE

K | 140%* GHGHE & 150%* GHGHEM

| |

TR * 5200858H,
[#2HA] [=RHA] [{£8]
« IBEIEHESE TRIGERIETE - {EBRIARL AR . ERRMSERNF

> FiShG - TiHHE - EftEBTERIBIET RN

v EEDI: 20131818

> AR

v SEEMP: 20131818
v IMO DCS: 20191518
v EEXI&CII: 20231818

] 2-1-1 IMO #f ffim = =4 8 HE % 2 B

Il. BREZ (EU)
BCE B 2005 fFIThe kK BB HE R R K % (EU ETS) ', HHE
2013 S EF 4RV B AW\ EUETS Z %, 2015 4 4 A, B
TY R TE_a ANl fEMIre & (EUMRV), J

1 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=0J:L:2003:275:TOC.
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B 2018 F 1 A 1 BIrse®d — &8 2019 F 12 A 11 H, #H—J&E
KAEZERAHE (RIMNEEWI) (European Green Deal), & 4 B %

gl R RN, 2021 6 A 28 H, MA@ T (WM A %) (Buropean
Climate Law), B #7302 2| % 2030 458 F S A H AR 1990 48 0 =
> 55% R BAF A 40%), | 2050 4 5L H 8+ An3, 2021 £ 7 A 14 H,
A Z R 4R E “Fitfor55” —#F &bk, E 4P R 2 AT L # R
2 TE: B AT E L g9 EUETS; 3 fim %t A o) 7 4 A (R B R Y 75 5K,
HEE RGO R T E R R RR E A RS BRERARME, 3
SR AR AR AR R B HE AR R R A RIRE E Ak % . FuelEU
Maritime A3 8] EU ETS #f & 4 B3 A 32 8% HE i 8 19 i AR
B 5 T T 2026 4 3 AL IS A L .

V. EfrEE1ein (GMF)

EfrEERE (GMF) Z2—AMERFEEMNAR, BATHEALK
BIER ZUIAK, URHITHREHZF L EMA X . H 2019 4,
GMF # 4 42 H “ W Z A JE N7 (The Poseidon Principles) 5Fa “ &3z #¢ 47
% #Z” (Sea Cargo Charter) Sy FoF, 4 A NFATFE T A KA E
MUY AFEETRAEENZ W,

! European Union. Regulation (EU) 2015/757 of the European Parliament and of the Council of 29
April 2015 on the monitoring, reporting and verification of carbon dioxide emissions from maritime
transport, and amending Directive 2009/16/EC. Official Journal of the European Union, L 123/55.
https://eur-lex.curopa.cu/legal-
content/EN/TXT/?uri=CELEX%3A32015R0757&qid=1670205834607.

2 https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en.

3 https://climate.ec.europa.eu/eu-action/european-green-deal/european-climate-law_en.

4 https://www.globalmaritimeforum.org/initiatives/.

5 https://www.globalmaritimeforum.org/poseidon-principles.

® https://www.globalmaritimeforum.org/sea-cargo-charter.
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2019 46 9 A, EANFATWER e EAKES L, GMF 5# R 45t
# 3% (World Economic Forum) 420 & &2 pkar 7 “ FHE Bk 8”7 (Getting
to Zero Coalition), E R EWzZHE . IR, HEahikmf e mFT L
200 Z MR (@EE 160 K E]), FF 2T £ B BUF B 18] B R4
B . ZBk F B0 T4 2030 o7 iE T H AR R 51 41 A IR R T

AR B AATE, 22050 FEIATEHEK. 2021 F£9 A, %
BREHR R ART “AE BT 3T ” (Call to Action for Shipping
Decarbonization), 1& #t fitiz \ £ & ( A 2 ) B ¥ B AR, 4 2050
FZ R R EREERIR,

22 E /X EENEHE g5 BOR

. =E

2011 4 9 A 19 B, FE & A7 & (i 7 b K 5w ) (UK Marine
Industries: a strategy for growth), ¥3& Al 1F 4 g i = b 5 & 1y & E35)
1. 2017 89 A 6 H, 3 E RN (EREAMKE: KERKREFLEN
1TX|) (National Shipbuilding Strategy: the future of naval shipbuilding in
the UKD, BA## A Ik A L AFAE TV 86 /7%, 2022 £ 3 A 10 H,
T E K 3% A %5 ) (National Shipbuilding Strategy: A refreshed strategy

for a globally successful, innovative and sustainable shipbuilding enterprise )

RAS, EREBRHAERK 30 FH, MEMLTAN 40 CHESE, URE

1 https://www.gov.uk/government/publications/uk-marine-industries-a-strategy-for-growth.
2 https://www.gov.uk/government/publications/national-shipbuilding-strategy.
3 https://www.gov.uk/government/publications/refresh-to-the-national-shipbuilding-strategy.
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AR B AR KR, AR A AT H AR E AR A T A,
A B A AR R R, B — 2 A IR 3 B 26 A b AR 4B R XS R R R
AR ; EERFH ZHAL “GEZARNE", WEERE REE
SR OATE WATIE AN 2.06 1038, T FHE O An e A a1
HI K%

2019 1 A 24 H, #EEXA THO#2h8 (BF 2050 Heg)
(Maritime 2050: navigating the future), H A4 AW EEY K E=
IRBFEN., FRAFRBEIRHN LR, LEFEFELETEN
BN IMO KRR G 2 T EHFEWEE A6, RN K/EHHESD
A E. FI4F7 A 11 H, 2E#SE (FiEHEFTL) (Clean Maritime
Plan: Maritime 2050 environment route map), ¥ 28 i 83X 7 3% B K F
[ A ok T HE AR AT AE 3T By B 2 2

II. FONi

2011 4, #FimFBEESESFETER (MPA) BT (imkiE=E
ZeEil) (MSGD, AEES FAMZIERAHL 1 LT, §&
Y A 3B A 5% 7 B X B35 R R e DA RAR T A B T U e R KR
%, 2019 4, MSGI # # — & I HAT £ 2024 4 12 A 31 H, HEIE
Rt fis. ZEWNEEZECEEATE: ZEMMITX]; KEd ot
R, ZesgBEMEATR,; Feg Rt

1 https://www.gov.uk/government/publications/maritime-2050-navigating-the-future.
2 https://www.gov.uk/government/publications/clean-maritime-plan-maritime-2050-environment-

route-map.
3 https://www.mpa.gov.sg/maritime-singapore/sustainability/maritime-singapore-green-initiative.
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2021 4 8 A 1 B, #rm¥H 23K LB .8 (GCMD) IE R & L,
B # A  MPA A</l e &1 K # (BHP. BW. DNV Foundation,
Eastern Pacific Shipping. Ocean Network Express & Sembcorp Marine )
RER R, RAFME R MEHR KRN F R E,

A R EEAT I A F5 K R KK, 2022 43 A, MPA A
T (s ERER: @ 20500, Kk 3CETU LE KA
ERXFEET UMWY 7 A KRB Bodk, BRBoRE; £
K EHE R AL . ImiE AT E A AR M BT AR AR A EAT; £ IMO fr
MERFE LWE A AREAT; BRER, Rt RERERE

2022 £ 10 A 26 H, FHWHEAZETLH (MTD x4 T (Hw
¥ E % 4.fk 6k ¥ ) (Singapore’s National Hydrogen Strategy), % 7 JF
RHHEA, BARB AR, wE 2-2-1 Frox, 22050 F230%
FHHRERS. £, TbRENSRBIKTEEEENBREA,
1R B EUBE AL 2 B B0 F AR K4 — T

1 https://www.gcformd.org/.
2 https://Www.mpa.gov.sg/maritime-singapore/sustainability/maritime-singapore-decarbonisation-

blueprint.
3 https://www.mti.gov.sg/Industries/Hydrogen.
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K 2-2-1 #F/mE kR A ALS R G

1. SEE

BRFEAZY A EREETL PHFERTE, HXEXER
BETNVNEEALTNA. 2021 £ 11 A, EREEHFEITH
COP26 K= £, = EAAHLIRE A B T JLIATIE b B 8%
RREEEVEF T - ER TP, ARaE: xEmLM 12 1E
FEFEEZ T @A X KRN —TFH—— 2050 F 7 £ Az F
H? xEEAEE “ET% 5 A" (First Movers Coalition) %, #
#HAE TR HEATH, Maersk 5H10. W7 . WEFEHHMRZAH KN

1 https://www.mti.gov.sg/Industries/Hydrogen.
2 [ B IX AR AL 12 MESK: AR, R, 5L EEL EmE. k. 7
Flo VKE S AR PP B g
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Hh 34 ®AaE (AZD RAX—BRANCIHRR; 2ES 22 BES
WHIE & T @3 B & 2 e (L k£ 3 72 5 & ) (Clydebank Declaration),
AEE 2025 FEAKEVETINF “GEMIZAR”, 2050 F LIt
35 Y B

2022 4 1 A, C40 3 7 A % 417 Bk 21 (C40 Cities Climate Leadership
Group). B HLAE., LgEEXEZREVIEL “ LB-BAIKEME
AR, USH LB MALE Z AEE . KRS BB R
ElF6H, KeBhEMIMAIZAERK. 2022 F4 A 12 H, xEBEFK
KA T —R R THREMEE BN XM, &k T Huk B EE T £
FRER R AT, Hsh, RYE 2021 4 11 A @B (AR L 7 F st
Wik EY MR 2022 £ 8 AR (BRERBKER), ARkALF
HEERAEZEHED . fE Lk mTEH G ETCETHR T B
AL, K. BRI A % 3 N 77 B 1 3T Ship It Zero Bk 5 3,
BT CEHAAMT A AT EM

IV. BA

2020 £ 10 A, HAREA 2050 4 LI 6+ EAF. 2021 £ 5 A,
HAESSWIRERER (2R RBEAREHE) BEE, UL EFX
R AE T B AR # d B9 2] 2050 4 s2 3Bk P A E AT, 2021 £ 6 A, HA
gyt (METD &4 T st {2050 4F 8% A0 4 & 38 K BoEg )
(GGS), & m Ll £ X e fn KfHgE . Efn @8 T —R#ARE. Zae

1 https://www.state.gov/green-shipping-corridors-framework/.
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AZfutgeemit, FREMER. MEZ. REHHR. B &/ KA
Fos . BB G, T—RESHER. RIEEX. £FTRE
14 M4 & RS e kB 7~ kte A T £ 2050 &% A E AR, 2021 F 3
A, METI %37 2 F1ZHT (49 192 %70 M “Sealshis”
(Green Innovation Fund) 2, 125 H ARF a8 IR = L A L & T L ALA
(NEDO) #j—#4, AR THATHFERBFE WAL, @F
GGS Fr# K i 14 A E & 40
2020 £ 3 A, HAELEK#ES (Ministry of Land, Infrastructure,
Transport and Tourism ) Fk & H & fff #a 3% A #F % ¥ & (Japan Ship
Technology Research Association). F A&t H (The Nippon Foundation)
S5 T (ERMEEHERE LAY 4, wE 222 Fir, #NHANE
I E R AL 35 FHe Ak B AR R R S BUR AL

1 https://www.meti.go.jp/english/policy/energy_environment/global_warming/ggs2050/index.html.
2 https://www.meti.go.jp/english/press/2021/0312_002.html.

3 https://green-innovation.nedo.go.jp/en/.

4 https://www.mlit.go.jp/en/maritime/GHG_roadmap_en.html.
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2025 2028 2030 2040 205

Examp!es of zero-emission

Total: A50%

(carbon intensity: 80%)

- technologies
* Enhancing R&D

9 l‘ti'[m,n,..

Capacitjes e Onboard CO, (base year 2008)
- Trial design L300} capturing, quueﬁer
« Tank, inboard transfer, | ! ggg{,?ge,g,ﬁae ; I

storage. efc.

.
- Engine (single/dual fuel) "‘“‘
and related

technologies ! <
T T e : \_ Ammonia-fueled engine etc. Y.

: Pilot projects

» Experiment and demonstration of \ .
the use of alternative fuels
v (single/dual fuel combustion)
e Adoption of technologies from small
1| coastal ships, to be scaled up into
. larger ocean-going vessels

S s B B il
m >

i | * Incentive scheme
: : i | (energy efficiency requirement,
' ' ' | market mechanisms, financing etc.)

» Safety requirements
» Training and competency for seafarers
» Methodology to evaluate energy efficiency

K 2-2-2 HAR: EFFATE ZHER S & EL

2021 4 10 A 26 H, H AHE % # 4 (Japanese Shipowner’s Association )
ERKMAT CHARMEZL: 2050 iF = A @& EHKAHED Japanese
Shipping Industry: The Challenge of 2050 Net Zero GHG) 2, % 4 7% i
EEH T BAAEN G ERRBE S AR, S AR A B LR
MNE OB i # T H OB, R R IR LR T B A F T
AR E; BN RBBERMARA R EM B G, 7 A7 HEF KH
R, BT KEfARER, U 3 MR R b kR & o 6 R B

1 https:/www.mlit.go.jp/common/001354314.pdf.
2 https://www.jsanet.or.jp/GHG/.
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o BARMAD2NREEAKILT IHN & EAfE L Ko R H

ik, — KMAR B ARG (NYK Line). B =# (MOL) 1)l
153 AF (K Line) E®I#0Z LNG AR B2 L8 2, [E0HERRE
72050 FZ R A FAF R, A, A3 MERMA T E, X AHEA
FREH A AR TT R B B BB A FE B AIE AT L — 3

HAMETI “Gatl#fi£4” XHT —ATEHL A “BFAKHN
v toREIE”, 557 @% 7 NYK Line. Japan Engine
Corporation. IHI Power Systems. Nihon Shipyard. ClassNK 4, * E 4%
RENEMB RSN T LA EEUR EMB AT XL E,
X A AR A T 2024 F1 2026 F AR NAE L

2.3 TWHS /SN ERTH

M E IMO X T NOx. SOx BEFEMBIA KT, fEdlEFris
AAERTF LNG AR AR, RER A A AEfa% . #8 DNV AFI # 48
2, 2IEE M LNG MR E S AEAE 338 f%, 1T# 518 #%; LPG MM E
EAGAR 28 M, T 93 M FEIAAEZARAA 20 M, 1T 60 fE; A
WEAE AR 6 A8, 1TH 19 /%, w7 EEMAN 555 i, 1T# 194
f, MEZMBEARRECRE,

Ak E, F4 2018 F, firiz k34l AP Moller-Maersk %t &

P& HE AT B EER] 2050 F 2w EZ I L. 2021 4, Maersk frif T X —

1 https://www.nyk.com/english/news/2022/20220712_02.html
2 https://afi.dnv.com/statistics.
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#HAZ, BEANMEE ST EAFRE 2040 £, W 2-3-1 fror. Eh
XEZ T, 2021 £ 7 A, Maersk IR EFEA (HMD) 17
& A DUBR b B oM AR RS 2,100TEU X & & 24648, TRAT 2023 4
F oA 2021 F£8 A, Maersk = EHREL (HHD #< T 8
& 16,000TEU WHEE LA FE M ERFBMITE, Stk —F &
2022 1 AKZEITEY KB T 12 %, Fit A6t E £ 2024-2025 4
Z 8, 2022 4 10 A, Maersk E4 5 HHI & & #Hi, FHRiTE 6 #
17,000TEU F B2 AR R AE AR, 200 B IORHIE AR 1T £ .34 19 #4452,
S E R, 2022 4 3 A, Maersk 5 CIMC ENRIC. European Energy.
Green Technology Bank. Orsted. Proman ## WasteFuel £ & &£ & 1,
e 2025 FF RARFF N 73 78 FEE; 2022 4 8 A, Maersk 51&
W FEHEFEXWER, F&KF7 20 7t FE, it T 2024
F9 ARFANBINIZE; 2022 F 11 A, Maersk & %7 5 % [E Carbon Sink
BREEFEAEIFEXR, FENEFEFARMMNELRZE FEE
EFERH, TUTE~E 10 700, 8 2027 £ A F ki g3 2022
£ 12 A, Maersk S 5% 9 45 €FBAEKE——=:E SunGas
Renewables 1T & EH, £ — LT itk T 2026 FF4iEE, 4

FEREZT Ay 39 Jrvdt,

1 https://www.maersk.com.cn/news/articles/2021/07/01/container-fueled-by-carbon-neutral-
methanol.

2 https://www.maersk.com.cn/news/articles/2022/10/05/maersk-continues-green-transformation.
8 https://www.maersk.com.cn/news/articles/2022/11/16/maersk-and-carbon-sink-sign-strategic-
partnership.

4 https://www.maersk.com.cn/news/articles/2022/12/15/maersk-and-sungas-renewables-sign-
strategic-green-methanol-partnership.
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2022 2023 2024 - 2025 2030 2040

° ° °

New decarbonisation Worlds first container Twelve 16,000 TEU + Aligned with a Science Based Targets Net zero across
vision and accelerated ship in operation on methanol-enabled initiative 1.5-degree pathway our business
cammitments green methanol vessels in operation - Industry-leading green customer and 100% green
offerings across the supply chain solutions to
customers

OUR DECARBONISATION COMMITMENTS

EQG 2030: Industry-leading \ 2030: Aligned with a 2040: Net zero across our
green customer offerings [I I] I] 0 Science Based Targets initiative business and 100% green
across the supply chain 1.5-degree pathway solutions to customers

Qur customer commitment to ..asocietal commitment tc
decarbonise their supply chains in time and.. act and drive impact in this decade

e = ] e o A

& 2-3-1 Maersk 2040 % & Fu i £ &1

CMA CGM %07] T LNG 3 /7 #E#, EBIIEAEIZE W LNG 2171 &
KAAER 29 A%, 2| 2026 FR—HF ALK E 77 2. (EREH KR
Maersk Z J&, 2022 % 8 i, CMACGM & i £ K& AR fHE TiT# 6 &
15,000TEU # &2 5 & ¥ i OR S AT A, 1T R 2025 £ T HF R
3, 2022 £ 10 A, vFmBZEFABRET 0545 55 E FTigis
JIE o A % o g3 )| e 25T AR R, FE1TITE 12 4% 24,000TEU F
BEXORK B ) R AR AR, 2022 F 12 A, HERMBEBEF I LEET

2+4 ## 9,000CEU (ArEZEAL) WEENMAE PCTC CRAER XEZHAE)

1 https://www.maersk.com.cn/sustainability/our-priorities/the-environment/climate-change.

2 https://www.cma-cgm.com/local/singapore/news/150/cma-cgm-group-and-mpa-collaborate-to-
advance-maritime-decarbonisation-digitalisation-innovation-and-workforce-development.

8 http://www.simic.net.cn/en/news-show.php?id=260085.
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RiEeaFERf. kHEFEQNAMARTERLEXZABERIATRA
YRR, (B AT X BT A E OB B T 5 B R RO R o R FUE LNG,
B Y AR 2 4h, DUNYK Line, MOL #2 K Line H A& = A &
A RERET MR BRI T A BT RE

AT TR AN N EARAF A, 2021 F 6 A, Itochu Corporation
ZRT —Ad 23 RovEfmEHRE R IR G H HAEZR (the Joint Study
Framework on Ammonia as an Alternative Marine Fuel), [ /5, ZBk A&
RHA—BYEE M FXNAFAR, wh 232 fior, BEME®ET
Wro Wsh, HARM WA ZFMEEAMHERLEFERNARSEH, BT
Itochu Corporation & #2 iy Bk A& 3= [B] T & H7 A 38 208 £ i vE o L,
Sumitomo Corporation 77 Keppel Offshore & Marine #. 5% & 7 A.P. Moller-
Maersk. Maersk McKinney Moller Z 8% fiti2 # /4, Fleet Management .
Yara International % #1144, HAEFWHEEL— P M2E. ARFAINEA
YR B R fim v R B RE A R

1 https://www.sumitomocorp.com/en/ip/news/release/202 1/group/15340.
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Jroemy
JTOGRN

JOINT STUDY FRAMEWORK
- A total of 34 companies and organizations including companies in the energy, mining, steel mill, power
utility, chemical, terminal, shipping, shipbuilding and manufacturing industries as well as maritime fuel
suppliers and classification societies discuss common issues regarding ammonia as maritime fuel. -

B rrsosmercen T Wunie BHP ®)
jers ¥ =€ ui — a

equinor TotalEnergies per CMA CGM MAERSK

: -—

ABS — ClassNK _. Y ..
[A'’K'LINE [INS United Kaiun Kaisha,Ltd.

) PAVILION #E» LUBE |'©.| m [\] == Navios Group 4 ANGLO-EASTERN

ENERGY Vopak

A< NIHON SHIPYARD UYZ=NO @

\

INPEX  [Vitol

Lloyd's
m o Register
(& TOCHUENEX COLTD. rrsuress Metirmt y

K 2-3-2 A B 20988 Br A B AR 2R Y

P T AR BT b A A SR B R R TR T AR S A
wE SRR, T AR ATIE AR R AT M A AR SRR AR T K
SRR BE R B A 22 7 O AR . 2021 4 7 A, I ECECBAR AR AR
Viridis 5 Elkem. Vestkorn. BioMar. Franzefoss Minerals 2 Saltimport

RERMEERMEST, REEFEAH BT ELRT H
FAIE W %, WA 2-3-3 Fior. 2021 42 9 A, fEAH ZH&AMARY
B, #E R KFEFMNFE (LOTTE Fine Chemical) 5t F& A8 & Az
Bz ———Trammo & F XM & 5T, UHILFKEAENEURET
wE AN B, w234 FTR,

1 https://www.itochu.co.jp/en/news/news/2021/210729.html.

2 https://www.ammoniaenergy.org/wp-content/uploads/2022/06/2022-06-06-Amon-intro-AEA..pdf.
3 https://www.icis.com/explore/resources/news/2021/09/15/10685238/korean-chems-giant-lfc-and-
fertz-trader-trammo-ink-green-ammonia-mou/.
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Strategies for Value Chain Development Rl ‘$ : @ i n
BiG | | !
Air ! Cogeneration ! ! Engine
=y |
R i -
/.—' Centralized thermal power generation | Gas turbine
&1
1 - .] CO, free H, =1
ETT R = R 5=l
Fossil Fuel Reformil ° ° L 25
(Natural Gas) 8 ————— FCov
60z | } CO,-free NH; o
Renewable Energy | 1l a3 :i’.'-
2T €CS or EOR | | e ol
/ i \\ | | Steel, Oil refinement, Chemical conversion, etc.
ST )
| o | Water b
| MEe mm B |
. : Wind } Power Generation
| M4 Electric
7
| l[ 3/\_. | Power " . @
2 3 i
iy A |eeon),
e
N\ Solar_. Coal-Ammonia  Ammonia SOFC
Fired Boiler Gas Turbine  *

Bl 2-3-4 JRRAGE WA 2 w5 E A B 55

1 https://www.ammoniaenergy.org/articles/the-ammonia-wrap-an-ammonia-powered-shipping-

network-in-northern-europe-and-more/.

2 https://www.ammoniaenergy.org/paper/the-promotion-of-green-blue-ammonia-as-a-carbon-

neutral-energy-in-korea/.
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Hsh, B RE BT RGEEE L 8 Fn 0 8585 £ AR
BB K. LHEF—RIE, KM “HELRN” (The Poseidon
Principles) #1 “J&iZ t¢ 4% = ” (Sea Cargo Charter), VH# & . % £4%
Fr B4 R AT 2 8] 5E Az L KBk 36 AL, Ship It Zero & — 1 IR IE Ao
NHTAEERE. H¥ER. MEET R 2 A ROKE, HEER L
— Lk R B B T E B A 2030 F RO R 5w R A AR 5128k B
R —AMAR G FHHAAET EF5 A (coZEV), 2021 4 10 AH
Aspen Institute & # & 7, A R &3 IKEA. Amazon. Unilever & — i

BB B9 B

1 https://shipitzero.org/.
2 https://Www.cozev.org/.
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3 MABERIESS A
3.1 R

WEBRAMIZE =T, B EN-EH S MAEERNWREEX NS TER
G, WALH R D RETR AR AR R A £ B A B R D AR AR L T
FAEARE, EABKEN, EETERBEEAESHER, kLI
ftaz b B9 3 FHE A

 ERARNARHARE, KEHECRASR. B JRE, BES
AGEFEREANERET AR R BNEL S K
B, RO MEERHFERNEERHZL —;

M TEaRmIER 7 KETNE, A LNG, &, 4.
FEE, £ E K. TR FHEE RS, RRRD K
S M E R LT —;

 WRREK . THREK FHE R R — i, FRA
T R E B e R, DO B o5l ) R e R i AL
RHAPNKECRFTTEE;

+ HULER, gt s gmmit . MAMRmAL, BRizT, 3
BERER. BER/ERRFERRELEFFETER, A THE
stz X EME, A2 Sk EY 5 R L T

B PR AR R AL AE 8 i B B R HE VB T 2 B 3-1-1 FroR o
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AR
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=1
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R ARARE h
<15% <20% <30%

B

<100%

] 3-1-1 1B AL 32 1 i X R HE v

AEWHARFBRECEERH, ETHANRBNELD A EEN
HABHFBRERA, H4RUEZI (IMO AATIE E A BH AT &K
B ) W B R B AT —— B[R ATE 2050 FHviEE AR R EM L
2008 F 5 2> 50%, Eip B AL Pt I ATER T, Fit, BAAM
AR A7 SR KA R AR B o M AT AE B 80 H 2 B
3.2 BRI A

ETXBMERFATW AR, RAEHEKE. KFHEERESL. B
NEKE. BHEANRANMEEREN N T EREMEATTHHE
BRAANF R HEF A GHEFEN—FELEER, TR %
WX A TR, El—F TR BB B RAR T REARY
REBIERAN TR, AR LRI TEREA R, FHitA
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T A HAT 8 .

| KOS

W A7 4 ot R iE AR A K3 UMD, B BRI DR AR R R
BAANT R H AR 1980 £K, ZH@/AN. @ LKwm, K
AEHRAIEENER, WX mhFHE, BRATRK, EZLEHE
AW — EEd. 21 42, EERAAX TR R
EAMERT, RAHESELEN LN NNEF. Yo, ERMRAEHEE
AEZFEARTE: NEWN; FEN; &N,

KWL (Anl 3-2-1) 5 f& 3 B9 B2 B 7 96 2 — & 4E Bl SkySails /2 7]
AW A S, B AT “Beluga” 51, AN R, EAMATH
B IR 50%, 43 E G MR m AR 10-15%. 2019 4 6 A, F A& KLine
53k B AR A B 51 RWLSH A 9 &% BT Alrseas /B 258 A H1 20 FHY TN,
%4 K Line #9— A% % Seawing AL E HRER S, BT 50
£, MPZEBERLAAEL 20%0 %A T4, K Line & — M4
Seawing A Wl & 45 B AL B = — A% 210k DWT # Capesize % # %A,

Z2ETEET 2022 & 12 A #4T,

1 www.skysails.com.
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(a) Beluga SkySails!

(b) Airseas Seawing?

(c) Airseas Seawing-Ville de
Bordeaux®

Al 3-2-1 W5 LR R 36

1 www.skysails.com.
2 https://www.kline.co.jp/en/news/csr/csr7510328279625406497/main/0/link/190607EN%20.pdf.
3 https://www.airseas.com/.
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WEG (Wl 322 fi) TE AR 1980 FR H AN A A,
HEEET AR ERLERIARRNNBMALH “FZEA” 25, HARL
REEET 1T HEEAARERAWAEMN. f5E, RBEMEEET, H
AH— KA BIALR G & Ao B R X T de 42, Ha A\ HAR METI
“edFEe” mATLIE £2 4 74 MOL B Wind Challenger
W7 E; K Line # Seawing AWLTH . 2022 £ 10 A, #%%F Wind

Challenger 7 Z i #y# % #F “SHOFU MARU” X ff ## N E 5,

(a) Shin Aitoku Maru®

(b) SHOFU MARU?

&l 3-2-2 BEE W7 B AR S A

U fE R, S fiiisiiig2.2022-31 4, 2022-08-02.
2 https://www.mol.co.jp/en/pr/2022/img/22110.pdf.
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M REENAREEMTLERDEZRNEARAZ (W 3-2-3 A7
), BB E R RN A AE: 2018 @ K EA A E TEE AR A F
A7 H8 T B AR e o 1R A KWL A B 18 VLCC——“NEW VITALITY

CBLA” #y LUK 2022 FI REMANE TR H AR5 4B B A
FEE a2k w MR ) 1 KL Byt VLCC—— “NEW ADEN (37
FHO”

(a) M/T NEW VITALITY
“YLA” Bl

(b) M/T NEW ADEN
“FER” B

K 3-2-3 B E W12 E 8y 5 A

1 http://www.dsic.cn/xwzx/jtxw/3408d4911158432ba37dc6e33270a0ad.htm.
2 https://www.cmhk.com/main/a/2022/k01/a44909_47791.shtml.
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¥ [E 47 €4 A /A 8 BAR Technologies ¥, 2 Z W Wy el# TR 7 £
#tF 2 —, #1715 Yara Marine Technologies 3t [ JF & B WindWings
BAET 2021 4 11 A%BT DNV WEERLT (AP 1, #¥5
Cargill. Deltamarin Finland #F % — % # 50 A8 P & B Ik & 25 I 2, H At
Wy AR B L8 K 2% it £ & % % E VPLP Design /A & #9 AYRO
Oceanwings % 4t. gt AlfaWall Oceanbird /A 8 ¥ Oceanbird % 4t4F,

W 3-2-4 FioR,

(a) % [E BAR Technologies
B9 WindWings®

(b) # E VPLP Design ¥y
AYRO Oceanwings*

1 https://www.dnv.com/expert-story/maritime-impact/more-commercial-ships-utilize-wind-
technologies-to-cut-emissions.html.

2 https://www.bartechnologies.uk/insights/cargill-windwings/.

3 https://www.bartechnologies.uk/project/windwings/.

4 https://www.vplp.fr/maritime/canopee/.
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(c) FmiL AlfaWall
Oceanbird #] Oceanbird!

&l 3-2-4 HMEBEENHA L A5

HE (W 3-2-5 ) ETHESHHL (Magnus effect) 7~
BN A, T 1920 £ E/EE T2 Anton Flettner 32 112, 4 & .72
IR R B8 Rk B AL S 2 %2 E Enercon /A 8] 2008 4 T AH E-
Ship 1, Z#% T 2010 F#& A\ & A, % Emden-Portugal #y — MLk # &
A IREHE B L 22.9%. TE 2016 FEERXEHREER (SMM)
F, E-Ship 1 %3 & T EIRFWLART 2 (IWSA) R A #3637 X3,

(a) Flettner Rotor* |

1 https://www.theoceanbird.com/.

2 https://downloads.hindawi.com/journals/ijrm/2016/3458750.pdf.
3 https://www.wind-ship.org/en/innovation_awards/.

4 https://anemoimarine.com/rotor-sail-technology/.
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& ENERCON

(b) Enercon E-Ship 1!

(c) MV Fehn Pollux

] 3-2-5 # & HLEY#R & 5 TR R

¥ 7 Enercon /» & 4}, % = Norsepower /A & #13 [E] Anemoi Marine
Technologies /- 8] 1,2 4% 18] LB #F & 77 £ 4= & . Norsepower 4% & #l. 2,
GRATZMAEE, W 3-2-6 frar. o — AR5 E LR %
AF——M/V Estraden, —F & T 5% £ H #£; Maersk #7 —#% 110k
DWT # LR2 # i &n jd1 #——Maersk Pelican, %% 7 # /> Rotor Sails

BRI, —F 87T 82%HIAFHEA,

1 https://www.wind-ship.org/wp-content/uploads/2016/07/1287778.ipg.
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(a) M/S Estraden

(b) M/T Maersk Pelican

(¢) Viking Grace

(d) Scandlines Copenhagen
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(e) SC Connector

(f) Sea Zhoushan
Kl 3-2-6 Norsepower %% 5] ffl, iz A £ 1

# [E Anemoi Marine Technologies /2 & #7425 Tl B 2018 4 3 At iz
R, BalthF 2 LML REFHITE, wh 3-2-7 fior. Anemoi %
WL g A AR A 64k DWT # 5 AF M/V Afros, B B & A ARFE % 1%
112 (SDARID) 7 # FE#E %R Victoria Steamship % 1t. E&F — &=,

SDARI #y3% it £ £ 4% + &R 325k DWT # Sea Zhoushan %,

1 https://www.norsepower.cn/.
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(a) M/V Afros?

(b) Berge Mulhacen ##
Berge Neblina?

(c) Wind Challenger +
Anemoi % & ¥l
HEAmARE

&l 3-2-7 Anemoi %% & L 5 Fl £ B

72 “SHOFU MARU” syt £, MOL T 2022 # 8 A 5
Oshima Shipbuilding £ & 7 # % — ## % % & Wind Challenger # £ |

HIRR AR R A, BT IE AT XIF A %3k 3 A Anemoi 2 #l, WA

1 https://anemoimarine.com/afros-rotor-sail-bulk-carrier/.
2 https://anemoimarine.com/valemax-berge-neblina. Berge Bulk /A @] 210k DWT Newcastlemax #{
B2/t Berge Mulhacen 1 388k DWT Valemax i b f#ff Berge Neblina.
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3-2-10) T, HEM AR AN AR E L EAE NN R LR, A
LI 20%089 5 E AR

WA gt K B R A . & ARG LA — R B IR&, M B¢
TAEBMT S, HERENERADFZESFTR——RAADT 25%
REIR, EHUE AR AR, AR TUE B E N T
15%. F I, KWLA G = B RE AR EME (ZERERM. B,
FrE A — B EE (WAPS), ¥ TRAEZHBKIAH
MAF IR

Il KPEEENRE S

AFARERRAAR SHIE ERANENTHERRAAKE,
B 7 b e 82 R 58 51 E #.4F MV Auriga Leader, MV Paolo Topic.
MS Tiranor PlanetSolar 4, %/ 3-2-8 Fior. £ 4 B XK & &AM A8 A
WE WM FRE, “PRECREET REAEN 143kW B A FHRE LR
%, HRARWERNTERT T LM 046 5, KT, HREEW
A FH%E 4T 5% 5 29 4 2-6kWh/m*/day, B REAHH G EHEREZEEKT
20%, Wb, SHBAR K E I ERL G 100-300W/m?, 5 ik FEl B, %R %
E.ZW. BERULMERER RS AERERZH, KHEGELRRS
T REB A BINE/NT 12%. AT, W TAFTHAE. REM. SRR
Me, AMHELRAZKXBRATERA, . TRMARETE, M1
5Kk AR TR ARE 15 B8 B AUH T

f

1 https://www.mol.co.jip/en/pr/2022/22092.html.
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(a) MV Auriga Leader

(b) MV Paolo Topic

(c) MS Turanor PlanetSolar

(d) “PFIEETC”
&1 3-2-8 APH & St (R Bl A A A 22 B g T
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. ZENhES

A& g E— RS WREE A FA: =B 1959 £ T K NS
Savannah; fZ[5] 1964 4 T 74y NS Otto Hahn; E A& 1969 4 T 4 # NS
Mutsu; 7Bk 1986 4 T A # NS Sevmorput, NS Sevmorput I ¥ # Z Hr
BTk, REWE—ERETH. RREELFEMENTME . ELHH
e, EmE s ERAE., RAEEAHRERS, EnanEEmE
BHEH. REEREEE. DAEXE. REWARKBEER., o &
MR HFRENER, LEREANKERNFTRNLEREH &
BEx, KT, ERATBEXRESBE L, B A KBECFERT—
QUHT MR R F =, ] 3-2-9 B

(a) Ulstein Thor & SIF!

(b) Seaborg MSR 7l 77
FSRU?

1 https://ulstein.com/news/ulstein-thor-zero-emission-concept.
2 https://www.seaborg.com/press-release-samsung.
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(c) Core Power MSR # 77
A A H ARt

Bl 3-2-9 T MSR #8982 50 7 f A BE A Ui

2022 4 4 A, WA LA (Ulstein) EHEL T HZH— R EH
AR A& T ——Thor 5 f1 SIF 52, &, SIF 5 X4 &3/ # # R
foEf % ; T Thor 5 A& L4 . #% | B B AE (Replenishment-Research-
Rescue, 3R #4), KAHER#EEZE RS (Thorium Molten Salt
Reactor, MSR) 1§ 5 25 /1 R IR, WH Z MM 2 9% ah /176 L“ mo 57,
2022 £ 4 A, ZEE T (SHI) 5 Seaborg £ Z #il, # F Seaborg #Y
YR A b 2 A (Compact Molten Salt Reactor, CMSR) FF & & & A%
R R R T A, &4 7, 800MW # CMSR % B 15 1T F 41k 3| 24 43,
2 LB A A 11 8 .45 35 E Core Power DL X % [ Lucid Catalyst %,
A B AR R A T R R AR RO AR, SRR S
KB Lz,

IV. BB DRSS

Tk, A MMAT T B i RE LR, BEF A UKL

1 https://corepower.energy/report/red-white-blue.
2 https://ulstein.com/news/ulstein-thor-zero-emission-concept.
3 https://www.ammoniaenergy.org/articles/ammonia-production-from-offshore-nuclear-power/.
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o] A A B R I S A AR AR P #E o AR B DNV AFI P & 2048 , 2 1k 2022
FR, 2B 555, DRZ/BZEMMANE, HPREFN
&t 52%, 1R & 20%, ShE S T 22%, E A 1/3 B,
A 1A BN AR T e (R W EAE,
& T AA RGN AR Lo E TR AR, R . R
i, RAEH AL KA AR AR RS SR AR B eI A%
B SR RN SRR AR, B A & A AR X
EMARHREER LK S, HARZTEHE MR

BRI A B Z R AR A 8 Ok SRR R v B A
REWHXRER, RE/MAEEFERLALZEHE N R AERLE
Ao KA AE AL R B E B F 2. | A 2050 4, BN ERA LB R
W T B £ M2 —, 123 DNV (Energy Transition Outlook 2022)
W, BMEAEETRTTRTERE RN REEEFR IS
2%, WA 3-2-10 fiox, FERTEAEF L BB AR,

1 https://afi.dnv.com/statistics/.

2 TR, S 2 AR HE O R K A R R DL B X B (R 75 202249 1

37


https://afi.dnv.com/statistics/

Units:EJ/yr Units:EJ/yr

1990 2000 2010 2020 2030 2040 2050 1970 2000 2070 2020 2030 2040 2050

Wl Electricity Ammonia B Natural gas Il Electricity Hydrogen M Oil
0 E-fuels Bl Bioenergy HH Oil 0 E-fuels I Bioenergy
Natural gas includes LNG and LPG. Historical data source: IEA WEB (2022) Historical data source: IEA WEB (2022)

() BFATL (b) fiz#]
El 3-2-10 ¥ % 5 fif = H ] #Y R JR oK

AEFE, #3150 WEPBMCENEHIEEZE, 2022 4 3
A, ARE L E ROA WA R B AR KT =0 175 (mE 3-2-11)
FEHEE M, ZHREITEK 100 K, B 163 K, 724 1,300 &AL,
BC4& 7.5MWh 2 77 B, —R RBP4 100 2 B, S5 5K MmE

530 ",

A 3-2-11 “KIL=bk 1”7 5

1 https://www.dnv.com/energy-transition-outlook/download.html.
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V. RS SHEET

BRHERBRD ZAMBRARABEA LT —, BEGE 3 KT &
MR ERE, BRI a0k B bk MR AE, FIe+r
REEN _AMBRMA, Tl B ANk, S8 5 5% 8 amE,
ERPHMEAT RSB H KRS GMR, MR NS - a0 RETH
ErsHE,

BEMVEHWHEEH L ANARTHARFEERN A S6#F (CCUS)
WA R Fn I E T E (4 3-2-12), fil4m: B Horizon 2020 #F & 61 #7
TH X % B89 HyMethShip BT H?'; HA K Line. MHI, ClassNK % Bk A&
JF B9 CC-OCEAN (Carbon Capture on the Ocean) T H?; DNV 5
Deltamarin, Minerva Marine 7 Total Bk & JF J& 8 Z He sk m % I H S, DA
F [ J& Deltamarin 5 Wiirtsila Bk & FF /& iy 7 Ro-pax ## %t i 1 1% CCUS
AEMITEYS AREERBEFL (GCMD), S AT b SR B S
(OGCD). Stena Bulk. Alfa Laval A& H b 5% B &8 IR 5 Az b a4k /
WY T KK R ¥ B A K AL H) ReMarCCABLE T ES5; #7 2% VALUE
MARITIME 2 8] 8] “CO, Bt ” SEARIIET H®; . —AMBREME
w5 F, ARLHEE R T REAABERE S ER, LA
AT RGE A iEm, AT RAMLME R ER — R E, EH

1 https://www.Ir.org/en/insights/strategic-research/eu-hymethship/.

2 https://www.kline.com/.

3 https://www.dnv.com/expert-story/maritime-impact/ Which-tanker-fuels-are-best-for-profits-and-
the-environment.html.

4 https://deltamarin.com/blog/carbon-capture-case-study-for-a-ropax-ship/.

5 https://www.alfalaval.com/media/news/2022/alfa-laval-to-be-a-technology-partner-for-the-world-
s-first-project-to-demonstrate-end-to-end-shipboard-carbon-capture-at-scale/.

6 https://valuemaritime.com/news/value-maritime-announces-co2-capture-unit-2/.
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https://www.dnv.com/expert-story/maritime-impact/Which-tanker-fuels-are-best-for-profits-and-the-environment.html
https://www.dnv.com/expert-story/maritime-impact/Which-tanker-fuels-are-best-for-profits-and-the-environment.html
https://deltamarin.com/blog/carbon-capture-case-study-for-a-ropax-ship/
https://www.alfalaval.com/media/news/2022/alfa-laval-to-be-a-technology-partner-for-the-world-s-first-project-to-demonstrate-end-to-end-shipboard-carbon-capture-at-scale/
https://www.alfalaval.com/media/news/2022/alfa-laval-to-be-a-technology-partner-for-the-world-s-first-project-to-demonstrate-end-to-end-shipboard-carbon-capture-at-scale/
https://valuemaritime.com/news/value-maritime-announces-co2-capture-unit-2/

KRR, By, RREEFTHNET EER/ CCUS BAMNT T iERA
AT 32 B B Y AR R R T R

(a) Bk % HyMethShip T E
©LEC GmbH*

(b) H A CC-OCEAN T E?

(c) DNV, Deltamarin, Minerva
Marine 7 Total Bk 4 71 H 3

1 https://www.Ir.org/en/insights/strategic-research/eu-hymethship/.

2 https://www.mhi.com/news/21080501.html.

3 https://www.dnv.com/expert-story/maritime-impact/ Which-tanker-fuels-are-best-for-profits-and-
the-environment.html.
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(d) Deltamarin 5 Wiirtsila 5%
Eai=h

(e) ReMarCCAbLE i H 2
K 3-2-12 #f Al CCUS #F & Fn 3o iF 71 B

3.3 BRM AR

ETRRFW, EFTILANAKR, LEF—MIBEN 7R T L
BREENEHG A KEN TR ETE—HE . XE—MEAEEE
BB E M E IR 220 1 7 R, B A — AP IOE K E e Bk
wHF ATEHFAN., EFOUWMERAESI T TE, STEE 07
W AW FIBIEMEINT 5, D& 1A MR, Ak, BT R
ZHANEMETHREE. EXZHBAKEER, EQUNTE2BNR

1 https://deltamarin.com/blog/carbon-capture-case-study-for-a-ropax-ship/.
2 https://www.alfalaval.com/media/news/2022/alfa-laval-to-be-a-technology-partner-for-the-world-
s-first-project-to-demonstrate-end-to-end-shipboard-carbon-capture-at-scale/.
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, TRER#H B 2 B 5 Az b iy £t 3 B Fn (KB R B B 37 1%
REE I, KR ATIE R AR TR 2L e — o R AR AR S S A
F—— P IRILE A R A

WAL, EWRI AR, A EIAA AR E B AR E, LH
& %7 5 Rankine fE# . Brayton f& 3 84 -#- BB = R G4 BOR A3
ARGE., BRI ERE, B, TERE. WAKRLHEIE#
LR, T HRTEAR BT S, A R AR ALE A& 5 T B
B B, RIWEF X TERMEABAITE, ZE4 IR Z .

& S AL F R £ BB 4% HFO. MDO 2 MGO 4L B %k, AT

R E R A BEET, B X LSHFO, LNG. LPG f F EZ 414 A H
RARBMEAL . AN R S HE Ak, IR B A7 HEAE R P L B9 = LNG A
B, AR HIER o ARSI 25%F0 10%HBR ;B8 % B F
kA LA, RBBE AR REERK. B, Bt EE, B
xR A A B, TR P A R A SRR RS R
FANAREFHOETEALL. &, FE. £ (Flin, 78,
A E BT M) o BRI A R AL o HE R M A R 341
Fim. Flg, RAA. 4. AEZAFWEREBEEH A AT HRLE T4
MR . B, T AENBMAT S, &5 KRR R/ a9 %
D) AR B R

X TR =, B A2\ R ALEF By AFC. (HT)PEMFC . PAFC,
DMFC. MCFC. SOFC A& il L# 2 M A i, BE#ESFatF RN
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SR, k32T, YFEAFE. X

N BB E T Sk,

e
KA.

A 3-1 AR R E S 2 Ay B A S 4 1 RCHE O

[FDLEMAE, SE

xE e | EWRE | FTIRR MR Yo HE Ak
N Tk | HR ‘
R R @15°C E MR
& °C CO» | SOx | NOx | PM
kg/m? °C vol%
B | 796-841 >35 | >180| 210 0675 | & | 1K | & | 1%
RHKA 0.78 130% | -162 | 540 |5.0-15.0| &= | & | #= | &
B 792 <5 65 464 | 6.7-36.0 | F | K | F | 1%
7 789 5-15 78 365 | 33-190| = | & | F | 1%
a5 0.09 >130* | 253 | 585 |4.0-750 | 1K | & | & | 1%
15.0- N
25 0.73 120% | -33 651 | K| & | 1K
28.0
g 2 N o
" 860-900 | 45-55 |>180| 261 0675 | & | & | & | 1K
M
jj':: *'—$*’]—%/TEO
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& 3-2 JEADR B L SRR B R AR AR B B R A

A | 2 F
- R B R AR AT R e 0 Ak F KO
A | A& FE AR FE 4%
AFC L} Ll A5 H> 2H, + 40H — 4H,0 + 4¢ Ox+ 2H,0 + 4e” — 40H"
PEMFC 41 41 KEREYE H> 2H> — 4H' + 4e 0, + 4H'+ 4¢” — 4H,0
HT-PEMFC| %A 41 TR E B A e H, 2H, — 4H' + 4¢ 0, + 4H™+ 4¢” — 4H,0
PAFC | 48-%% | 4H-%% B H,, LNG#Fn ¥ 2H, — 4H' + 4e 0, + 4H™+ 4¢” — 2H,0
DMFC | 48-47 | 48-47 KER A =2 2CH;0H + 2H>0 —12H* +2C0;5 + 12¢7 130, + 12H" + 12" — 6H,0
- H,, ¥ &
MCFC |Re&/ANLR-2 BRKRE j ’ 2H +2C0s* — 2H0 +2C0; + 4" | 02 +2CO0;: +4e” — 2C03™
w A A
" , ! Hy, ¥#
SOFC |R&&|4REM| ZIEEAMH L 2H, +20% — 2H0 + 4e” Oz +4e — 20*
AN AW
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AREHNRKEF M QLB 7 &, Hl, AR A%
LB R R FEEF R MR LB WA, FRIEE
Wik E T BT R A AR K 7 R R R R XB— BT R, ERAK
W& B8 K o A4 TR B 0 7 A8 3L SRACHE TR By 4 3 DA BB
AR, EAREFTENZRESE, EHRTHREERH., A
ATHHEA R BT ARE T EINT A, K. FEMRA WIRIEEAT
T, X BAACE R H A 5k BT g

. =
SRR LEFKAE. RFENTE, EANA R T AR REHI R
EREFE. EARFEUMGMHNH AT E, W BRE AR

ZHARE, ANAEFEREERAR. K. £k, BEFZH
TR TZRE, whE 3-3-1 .

A7 R Fetbit iz RE REIREAR

RIRR | RREEHE

2 = SRS )| Syngas | >
IR EPFREN

Y

S BB ERE

Al RS

AL

&l 3-3-1 AW ERE £
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AWMz, BEMREZLEZAAGREETENT W, 4T
20MPa, 70MPa B £ 45 & A48 % E KR T (-253°C) WRWAT 5, &
TR B X B N RS 5.0%. 12.3%F1 23.2%, gt £ 4L, *f TR #
HREE B, HAERFRER M@ 20.1, 8.1 f143 1, FEME
R AZFETHREF RAEAFEALWZEF R (XA
A FAEGRZ M. A, KRS, BMHNERERERKE

A2 B EBHIR

BAWE AT 5, A RALCo [ 3-3-2 BT R DB Z HE# IUE NOy,
BRI EAE MR, BT 7 EAERA LR FER AR,
Mk, M RdNFEARSE . BTE X, MR EFEH
Lo R A E A, IRE| T A TR LN EENA, TULAE N

REREN T HEANTERT TEEL.

(a) MAN 35/44G & 51/60G
ATE AE KB

1 https://www.man-es.com/discover/buildung-a-hydrogen-engine.
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(b) Kawasaki £ & 5 & & zh 4Lt

(¢) BeHydro X4 & % 7 #12 . :
M 3-3-2 B AL AN

. &

AEARBENEARAFENGRMAF &, BEWEEAFWL
FEA& =, B EF R EAA AR, &% ET Haber-Bosch 42, #£
G BT, 300-500 CHYE R 20-35MPa #& JE 44 T RORL T A
HUWEARIZAFE N FIRALENIRE, SN E> 0wl AT
R, MARAEXALERMPSAFBETEFERANELF L BBk
BREREELHMA, EZANRELREBURT AR 8 A FA
Aok P R P R A BRIR B

1 https://global.kawasaki.com/en/corp/newsroom/news/detail/?£=20220316 5173.
2 https://www.Ir.org/en/latest-news/behydro-dual-fuel-hydrogen-engine-awarded-approval-in-

principle/.
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A HAE B Bk 38 % A% R An33°C A TR EETE; TIOBHA
NxAE LPG % FRTAFNE
NEET  RAEAFREHEERCENE, (AL ELAHEE,
RAWEATE, KE W ERIEE . RIKW G EERE . RENTH
IR . B 5 B9 NOL H B & SR & S ALTT & 5 BT i 89 B 5

EMB L AN, B A MAERTHLERLEA, BELKZAMA L
AL A P B 34 R AR 2 B R B LB A &, B 3-3-3 TR . 2022
£ 9 A, Wartsila 172 3 £ R K AL W25 AR Zh AL Ak o0 & A
A AR S A LNG; U8 2 2023 4, 38 327 B R e AT, W25 A
KA RS RSB, flind . b BIREL AN EFH
MAN. WinGD #i1%| 78 2024-2025 4 4 @ T 09 & MREE L S ALY,

(a) Wirtsild 25 & % s #1.3

1 https://www.man-es.com/discover/two-stroke-ammonia-engine.

2 https://www.wingd.com/en/news-media/press-releases/wingd-sets-development-timeframe-for-
methanol-and-ammonia-engines/.

3 https://wartsila.prod.sitefinity.fi/media/news/07-09-2022-launch-of-wartsila-25-engine-paves-the-
way-towards-maritime-decarbonisation-3152432.
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https://www.wingd.com/en/news-media/press-releases/wingd-sets-development-timeframe-for-methanol-and-ammonia-engines/
https://wartsila.prod.sitefinity.fi/media/news/07-09-2022-launch-of-wartsila-25-engine-paves-the-way-towards-maritime-decarbonisation-3152432
https://wartsila.prod.sitefinity.fi/media/news/07-09-2022-launch-of-wartsila-25-engine-paves-the-way-towards-maritime-decarbonisation-3152432

(b) MAN — ' #2 & & 3 L
1

K 3-3-3 B AR | &L s

T E& AR IT R E, Bo £ KRBT AT EH .M
B R A AT AT E AR KRB BEAR AP B, W
ZFMANE T T FRES AT L, 815 VLCC. 5 BB,
FEBRAE (PSV) 4. EAT LRI, 113 Fk, AMEMBAEE
RIUE L 60 A, HFERFAMFA AP IEFH BRI DAL 42
Mo, £THETHERAERITLTE, wE 3-3-4 iR, SAMHEE
e, HARLEE WS, RESHAT. 8RR R A B
MBS ANERTE, e/ UL AZBAR, K. FE. $E/H
F¥; RET AP EFKETE, HERLLHERHELFE LR,

ClassNK. DNV #f ABS,

! https://www.man-es.com/discover/two-stroke-ammonia-engine.
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- e
-
B

\‘ = R A
= Hofth
= PSV
'. 11 = i
» GRS
" PCC
= FSRU

11
11 m [&

= f1[H
= &i[H
= ST

R
w [E RIS

LD IE=wN

s [

(a) TEAMAEER

(b) THEREK

LR

= ClassNK
= DNV

= ABS
1BV

= KR

m CCS

1 RINA

(c) M AL AIP IEH
Al 3-3-4 SR AR TT & B TE St



BRr, 23RBEAEA, 8. FEH. i EESFOE%
#5077 Ak Ae e A R T Z ] e ] 3-3-5 £ 3-3-9 Frons

(a) Sumitomo & Oshima & %
BB AR

(b) LPG/E& W ¥k # VLGC?

(c) MOL&MHI £/LCO, % %
A B A R3S

1 https://www.sumitomocorp.com/en/jp/news/release/202 1/group/15330.
2 https://www.mhi.com/news/22060902.html.
3 https://www.mol.co.jp/en/pr/2022/22045.html.
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(d) MHI&MOL
A F FSRU?

(e) NYK .34 /7 FSRU%

() NYK 2% 50 77 &35 i A

1 https://www.mhi.com/news/22020302.html.

2 https://www.nyk.com/english/news/2022/20220822 02.html.

3 https://www.classnk.or.jp/hp/zh-tw/hp_news.aspx?id=8442&type=press_release&layout=1.
4 https://www.nyk.com/english/news/2022/20220907 _02.html.
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https://www.nyk.com/english/news/2022/20220907_02.html

(2) NYK @i #H a4

(h) NYK Z A fm i A2

(i) K Line & 4+ # % Ap

(j) K Line #2 Shin Kurushima
Dockyard & ¥4 #HR % 32 4 A5

! https://www.nyk.com/english/news/2022/20220712_02.html.

2 https://www.nyk.com/english/news/2022/20220928 01.html.

3 https://www.kline.com/.

4 https://www.classnk.or.jp/hp/zh-tw/hp_news.aspx?id=7022&type=press_release&layout=1.
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(k) GSC A+ B & B AL H 5t

i

] 3-3-5 B AR E - IF 2 BRI 50 71 AR AR

(a) Amon Maritime
27 7] PSV?

(b) Azane & A i B ARS

(c) E&MEH Aframax i %64

1 https://new.qq.com/rain/a/20220125A088B200.
2 https://www.amonmaritime.com/offshore/launch-of-amon-offshore-carbon-free-supply-ships-

approved-by-class-and-flag/.

3 https://www.econnectenergy.com/articles/azane-receives-dnv-approval-for-ammonia-bunkering-
terminals.

4 https://www.breeze.no/pilot-for-an-ammonia-powered-oil-tanker.
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https://www.amonmaritime.com/offshore/launch-of-amon-offshore-carbon-free-supply-ships-approved-by-class-and-flag/
https://www.econnectenergy.com/articles/azane-receives-dnv-approval-for-ammonia-bunkering-terminals
https://www.econnectenergy.com/articles/azane-receives-dnv-approval-for-ammonia-bunkering-terminals
https://www.breeze.no/pilot-for-an-ammonia-powered-oil-tanker

(d) Griegedge &7 7y
At

(e) WA IE] A
% o s vl AR

(f) ZeroCoaster W4} e 5 77
b #h3

(2) WAtz A
Viking Lady &k} 8 &4

(h) Hoegh’s Aurora &
FRRHR FE S AR

&l 3-3-6 4 ok £ 5 I % B9 2 ROR B0 77 A A

1 https://griegedge.com/a-major-milestone-in-the-transition-to-sustainable-shipping/.

2 https://www.vard.com/articles/vard-secures-contract-for-a-series-of-six-multi-purpose-offshore-
vessels-for-ocean-infinity.

8 https://www.ammoniaenergy.org/articles/zerocoaster-ammonia-fueled-cargo-shipping/.

4 https://www.ammoniaenergy.org/articles/fortescue-lmg-marin-and-eidesvik-to-launch-ammonia-

powered-ships/.
5 https://presse.enova.no/images/facrder-tankers-pctc-2542771.
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(a) DSIC &/LNG U j# At
VLCC!

(b) DSIC £ 71 210k DWT
B AE-A B R R A2

(c) DSIC &3 77 210k DWT
BB AR-C BRI

(d) NACKS &k
16,000TEU £ % 4 #

(e) SDARI F &2/ &£
ko

1 https://new.qq.com/rain/a/20220928 A04B90O00.

2 http://www.cssc.net.cn/n135/n171/n181/c22108/content.html.

3 http://www.cssc.net.cn/n135/n171/n181/¢22108/content.html.

4 https://3g.163.com/dy/article/HKCC1K370514C1PLhtml.

5 https://www.rina.org/en/media/press/2021/02/12/sdari-ship-design.
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https://3g.163.com/dy/article/HKCC1K370514C1PI.html
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() SDARIL &4+ 5 77
7,000CEU PCTC

(g) NTS & T Suezmax i %
1

(a) MISC AET Aframax &3/
Vabi:E

(b) Sembcorp & £
Ao E AR

1 https://www.marineinsight.com/shipping-news/worlds-first-ammonia-ready-vessel-kriti-future-
delivered/.

2 https://www.aet-tankers.com/media-centre/ptt-and-aet-ink-mou-for-zero-emission-aframaxes/.
3 https://www.sembmarine.com/2022/01/11/taking-another-step-towards-a-decarbonised-future-
sembcorp-marine-and-partners-attained-aip-from-abs-to-design-an-ammonia-bunkering-vessel.
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https://www.aet-tankers.com/media-centre/ptt-and-aet-ink-mou-for-zero-emission-aframaxes/
https://www.sembmarine.com/2022/01/11/taking-another-step-towards-a-decarbonised-future-sembcorp-marine-and-partners-attained-aip-from-abs-to-design-an-ammonia-bunkering-vessel
https://www.sembmarine.com/2022/01/11/taking-another-step-towards-a-decarbonised-future-sembcorp-marine-and-partners-attained-aip-from-abs-to-design-an-ammonia-bunkering-vessel

(c) PaxOcean &} £
A AR

(d) Keppel & %A fmiE A5
B 3-3-8 #TAndK £ I A WA R B T A e

(a) % [E HHI
AW VLGC?

(b) #* [ Navigator Gas
F R AR A

1 https://www.honglam.com.sg/news/paxocean-hong-lam-marine-and-bureau-veritas-sign-mou-to-
develop-ammonia-bunker-vessel-design/.

2 https://www.ammoniaenergy.org/articles/first-approval-in-principle-for-project-sabre-in-
singapore/.

3 https://marine-offshore.bureauveritas.com/newsroom/hhi-ksoe-receive-approval-principle-
ammonia-carrier-ammonia-fuel-propulsion.

4 https://navigatorgas.com/navigator-gas-awarded-approval-in-principle-for-ammonia-fuelled-gas-
carrier-by-classification-society-dnv/.
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https://www.ammoniaenergy.org/articles/first-approval-in-principle-for-project-sabre-in-singapore/
https://marine-offshore.bureauveritas.com/newsroom/hhi-ksoe-receive-approval-principle-ammonia-carrier-ammonia-fuel-propulsion
https://marine-offshore.bureauveritas.com/newsroom/hhi-ksoe-receive-approval-principle-ammonia-carrier-ammonia-fuel-propulsion
https://navigatorgas.com/navigator-gas-awarded-approval-in-principle-for-ammonia-fuelled-gas-carrier-by-classification-society-dnv/
https://navigatorgas.com/navigator-gas-awarded-approval-in-principle-for-ammonia-fuelled-gas-carrier-by-classification-society-dnv/

(c) % E Southern Devall & 3/
bR

(d) ®AF T
MMA Leveque %2

] 3-3-9 HAE K £ 5 I 2B AR 20 77 A A

1 https://amogy.co/amogy-and-southern-devall-announce-partnership-and-first-commercial-
maritime-deployment-in-tank-barge-industry/.
2 https://www.ammoniaenergy.org/articles/fortescue-lmg-marin-and-eidesvik-to-launch-ammonia-

powered-ships/.
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. B

FEE—MxBEMAFR, TEATAFFR., CRAEREHR
M d; FlA, FEAE—MHTFER. B, TLRPEIRA LR
WERRA . SESMAAEL, THEFET RS EL 95%H CO, H
fk e 80%eh NOx Hefk, H T4 ERA SO ft PM Hijk. FEBA —EHE
WEMRTEA, BETRENEEMAEY A BT, A ARBRE. &
FEAR R RIS R B R TR A A

R tFENEFTREHE 3 ¥ & KA (Syngas, =CO+H,) %
o FEH A K FEREALE, FENAFEAZEERAAAIE, E
EI. BRAMERE, TREREFY . BEN CO, T4 LUIE N FEE
W R, EE B A BA A E] 3-3-10 AR

CH,OH

ZEPE

i FermEE
BEEE
%ﬁ
IR ETE (CCS)
1 FABE
BE — YAt > CH3OH
IREDE
EHEE
Sk N N CH;0H
iSEEE

K 3-3-10 HEWEZE A FEBREL

1 https://www.irena.org/publications/2021/Jan/Innovation-Outlook-Renewable-Methanol-ZH.
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METHAARME, FES TEE, #Fmis, XI4H8A
WAE R R E e B L T BN . TSR E, 7
B Fl T AL e, S8, EHETEMRA RN (DMFC) #
MELWBR, TARFE—FHLARA, T F B AR A
R, EEW. B LEHAELFHRAZR,

HEl, FoReAA R LB MAN, WinGD, Wartsild,
Rolls-Royce MTU, Caterpillar % ¥ 7 & 7 ¥ 8 Z sh JLEV A & B30 4 7,
i 3-3-11 £ 3-3-13 fiorm; EWEE A . A %S FEL AN
W AR L H, 2021 4, Rolls-Royce 1 /7 & Gk 435115 # #LTF 2023
FI e A — R R, JE, 5 F 8 MTU 2000 % 5|1 4000
REV R A, Fr X R T B AR F s A4, 2022 4, Caterpillar
MAEREETRFELANA LTI, UEREXFFELANEH
HERRSN 1R & B AR 7 5 BB AT K W B R AR Z6170 B B R
W RABEALIR B s AB 2 71 & B & 9 6M320DM F B2 & S WL K &
KA o

W AL R BR B NOK HE O BT AR (K ey,
fn, MAN ¥ B OR & s L8 IR A\ A = Bl ey A, B e & A P18 31
A G BIP £ 2] IMO NOy Tier Il 4708, M A FEE SCR xE. RAFW
iz, WRGR A HE AR L BB 1T W B R N A R = R R A A 2 —

1 https://www.mtu-solutions.com/cn/en/pressreleases/2016/rolls-
royce_celebrates_20th_anniversary of the mtu series_4000.html#.
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RIEH

SiER

HERfaE

PEAONEE

RERHOWEE

& 3-3-11 MAN 8G95ME-C 10.5 LGIM # & 4 % % 7 #1.L

Reduction in CO,

0% -25% -50% -715% -100%

X-DF Engines Future fuel ready today

Retrofit

X-Engines Future fuel ready today

K] 3-3-12 WinGD & R Mt & sh LT & 11 X2

1 https://Wwww.man-es.com/marine/products/man-b-w-me-lgim.
2 https://www.wingd.com/en/fuel-flexibility/.
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& 3-3-13 Wirtsila 32 & & 8 & g 1.1

2015 4 3 A, Wirtsild 7 Stena B & /3 & JZ % Stena Germanica
H 4 & 8ZALA0S XL 8 1 & BUR RAIRE B EMAEAT, FHRA
R ST ES A A, WE 3-3-14 FoR. #&uE 2022 £k, H#
FACPA P FEOR AR A 3L 21 A2, Wk 33 i, AEEH
50k DWT % fb% & /s %, H =, Methanex 2 % F/\ 5 Waterfront
Shipping £ & & 2 3k & A AL B F B MR AR IA——17 SR AL & /78
Hoo T E T EE AN EE MR T AT 3k 60 A, P AL
Maersk. CMA CGM. B 7515 L H 09 £ 5| A 5L & KA AR £ 4
HZ R R X,

1 https://www.wartsila.com/marine/products/engines-and-generating-sets/wartsila-32-methanol-

engine.
2 https://afi.dnv.com/.
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(a) Stena Germanica

(b) FEIRRLF &/
%1

Kl 3-3-14 B RRHAL A

1 https://www.waterfront-shipping.com/fleet/fleet-list.
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& 3-3 R F BT

-3 A fe e fe
=3 N
F5 A 4 Py BM) vy 5 EH MR M F At
: L W F
1 Cajun Sun 2016 | E A& Minaminippon | 51,457 DWT I Fl A& MOL NK
. o W F .
2 Leikanger 2016 | # [E Hyundai Mipo | 49,999 DWT It K B Westfal-Larsen Management AS DNV
. o W F .
3 Lindanger 2016 | # [E Hyundai Mipo | 49,999 DWT It K B Westfal-Larsen Management AS DNV
L W
4 Manchac Sun | 2016 | H A& Minaminippon | 51,458 DWT i F A& MOL NK
. o (=2 /i 2 X Waterfront Shipping &
£ D
5 Mari Boyle 2016 | #[E Hyundai Mipo | 49,999 DWT i Marinvest Joint Venture NV
: o = & /in & KX Waterfront Shipping &
E3
6 Mari Jone 2016 | #[E Hyundai Mipo | 49,999 DWT i Marinvest Joint Venture DNV
. L W
7 Taranaki Sun 2016 | H A Minaminippon | 49,994 DWT A F A& MOL NK
o = & Fl 7K Tino Kaiun Kaisha &
E3
8 Creole Sun 2019 | ##[E Hyundai Mipo | 49,760 DWT A Mitsui Joint Venture NK
. o = & /in & KX Waterfront Shipping &
E3
9 Mari Couva 2019 | # [E Hyundai Mipo | 49,765 DWT . Marinvest Toint Verture DNV
. o W fin % K Waterfront Shipping &
Ed
10 Mari Kokako 2019 | # [E Hyundai Mipo | 49,765 DWT . Marinvest Joint Venture DNV
AL o
1 Takaroa Sun | 2019 | % [E Hyundai Mipo | 49,849 DWT {j@; qﬁ;“ F A& NYK DNV
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~L o
12 Capilano Sun | 2021 | % [E Hyundai Mipo | 49,999 DWT {2;@;“ F A< MOL DNV
. o W F 5 " .
13 Mari Innovator | 2021 | # [ Hyundai Mipo | 49,999 DWT i i # Marinvest AB DNV
o W F & e
14 Andean Sun 2022 | # [E Hyundai Mipo | 49,999 DWT I, Fl & Meiji Shipping DNV
o HF & e
15 Bayou Sun 2022 | # [E Hyundai Mipo | 49,999 DWT I, Fl & Meiji Shipping DNV
o W F
16 Grouse Sun 2022 | #[E Hyundai Mipo | 49,999 DWT i H A NYK DNV
o W F
17 Seymour Sun | 2022 | % E Hyundai Mipo | 49,999 DWT i H A NYK DNV
: W F w
18 | Stena Pro Marine | 2022 % [ GSI Nansha | 49,990 DWT i %4 4 Proman Stena Bulk DNV
: W F w
19 Stena Pro Patria | 2022 % [ GSI Nansha | 49,900 DWT i %4 4 Proman Stena Bulk DNV
W F " .
20 | Stena Prosperous | 2022 # [ GSINansha | 49,900 DWT I, #7+ Proman Shipping AG DNV
: W F w
21 Stena Promise | 2022 % [ GSI Nansha | 49,900 DWT i %4 4 Proman Stena Bulk DNV

VE: WEERSUFE R 17 A2 AE AR B Waterfront Shipping 478 ; # 1 € R S0 E B9 3 44 AF A4 &7 Proman Shipping AG £7&; #
e ROATIER 1 A AEAE & Stena Bulk AB £ 8 .
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4 0 EVEE M S M A Tk
4.1 FEEEMARERFIRL

# T Clarksons Research SIN #t#E E*', = [E ¥ 15 A I\ LA A5 A
11,795 #42, 3.76 [ E, 2 KA A HEWE 4-1-1 s, FH
wp L4 B 4-1-2 BTt BORAE. WA, MR A AT AMEE, EFE
BIZ AP EE S 67%; &M KRAERA 1,300 2%, FRER Y E
FohkA. TERBMEL A ZEFE, EEHEAPTERE R, £X
FREENTHEREANRTENT R ERK, KEMAYERANL
DHBANE T REEM, TEM, TEMELEE . KX,
W% PR A WA R, EHRSERE SO BRE R, JA KT
162 7%, £ZE N LNG/LPG & fE, % RAKX 2R ENOEFEER,
LNG. LH,. LNH;. LCO,. ¥ &% S A KA & 5473 b T F B B

WK, AR T IE b F R A v B AR PA ALAR B b ¥ B BB

1 http://www-clarksons-net-cn-s.svpn.dlmu.edu.cn:8118/n/#/sin/register#Fleet/Fleet.

2 #uk 2022 4 11 AdE. R (2021 S TR RGTHAIRD, #ib 2021 K, 4
A 7K Fisdaian 12.59 3, b s mnnag 11.36 %, EiEEmag 10,891 4,
EFEIEHIAA 1,402 5. AR ET Clarksons SIN ##E, 5 (2021 E=XEigkir kK ES T
AHR) A HA.

S b, WUORARELES AT, BURDARSE: JRITATE A @SN, EAHA. EAM. R
M. R ZREM. A, AP RS AL sl . A
ZERRMAS . A, FPSO 4% i B S s EHEsS . WPiese . 4THm%e. i, ZH
wHAL . P E UL ANAE: AN E S R AR R AR N R RS RN, &1k
iy TRBERME. RN RS HIINSE: LREMAOSIZUM. FTHEN. EiZimE . Ry
Fibs ATH5RG P MAESE; TAERVEEEA SN, BN, Bis e, 4eei. ik ik
B KA. N EEEROR . AR TSRS ARt El S LNG/LPG sk,
S

4 BRI R S 511 .
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* & KA R 2 F AT S T, B R WwE 4-13 Bim. I
FE R E R BT T A R RO AR . AT . R HA R R 2 B
AW 23 FLL EWECR AL 291 A, i 1,470 77 DWT, FHvi(r
50,550DWT; Afie 23 DL BBy A0 AR L 739 A%, & 332 77 DWT, F
Hef AL 5,030DWT; Afie 23 4 LU E 8y ks ik 227 #%, i 263 77 DWT,
P AL 13,440DWT; AFde 23 F UL ERy#H I8 267 4%, S 14.7
Jr e, SFHEAL 550GT; AfdR 23 4 DL B B9 R K/ E AR 232 4, KrdiE
114 77wk, FHvlifr 4,930GT. X EARMAIE A, HE S . AR
N, BT EBEUEAMAT N £, EFRAWFRLKRL, £8H 2050
FRBEHEANLT, RELENHRABARE L EFT . 48 23
FLUEHNTIRBATEREES BN FHEE S HKE 27-28%, &
FrieRmF R R@ma, RN, EXKENETH LT,
AR 23 FUL LR KRB AR SRR RS AR T B E &t A
A 10%40 17%, A8 & T ARPA BT o 71 R AR 2L
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BLACSAR. BB, . RRAM. BR/EH. ABZREF
6 M RAWIZAINT S, EruR o fwhE 4-1-4 From. MR F
ABMAAE, P, AR, BAEHEHEKE 5 HILE 99%, F 5.
R R/ B, REIEEAR 4 R, DR REE S LK,

A BAE 81%. 65%. 85%F1 62%. EXEH MM S EER D F.
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B 11,795 A2 AR AR Ak B9 o EVRIZARIA T &, EARARFT R A—H
R CGEERNE) &1t 2,773 Ko VLA AR AR & foed (L1, Top50
At AR o Bl dn (B 4-2-1 Fo (B 4-2-2 BT

WA AR R HAT R, BB R 84T R, THERAEHREA 4
fg. 268 7 HE v, LI B AR AR E Fr el A it, TopS0 # 8¢ A AR AR 4+
Al 4-2-3 FulE 4-2-4 FoR. wmBAR 507 X, FHEFRFH @R 4
J8. 154 FHECEL; DUSA VAR AR B E An e AL 1T, Top20 e %6 AF R 2 74
W 4-2-5 F0E] 4-2-6 . RBAAR 1,067 X, FHEZFAAF LK

AE 2.3 M8, 20,174 HE; DA HAEAESE T, Top20 Z2 W ALAR R 4n

VB R A M LR T, AR R E
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Bl 4-2-7 frm. #RATAR 295 X, FHEXFAHLR 4.4 1%, Top20 #
RABFEWE 428 Fror. EEMMMAE 162 K, FHERFEEEEH
54 0. 28.4 7 #E; DA B ARER E AR AL, Top20 & K AR AR
AR A o B 4-2-9 Fu[E] 4-2-10 FroR o R/ E AR AR AR 234 X, AR 162
R, FPHERFGRE/ZMI6 M. 1.7 7 &9, UFHANEHTER
WAL, Top20 R/ EAAE R 4 At B 4-2-11 An [ 4-2-12 from. 142
FEABZR 138 K, FHE XA TAEM 334, Toplo TREMAM A wH 4-
2-13 from. TAEMMER 76 K, FHEXIFH TIEM 3.3 /%, Topl0 T
TEARAR R I 4-2-14 FTom . SRR 45 %, FHERAH Ak
THIAR 3.6 AL 9.1 TECE; DAFA B ARECE i ALit, Topl0 K
RIBARAE R 2 Al n E 4-2-15 1 4-2-16 AT
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4.3 FEME T Y EREFR

# T Clarksons Research SIN # izt A K E W Z i+, FEAAF
AR ML 970 K, FriE AR R $ak ] 23,379 L. RBHEA L E FHT
i Ao L AT it , HEE R 50 ALY - B 4-3-1 FuE] 4-3-2 R, X
st g A EAE BT 100 MR, BT HE. R E R
1 AR HE 2R BT 50 L HY 4 Al an I 4-3-3. B 4-3-4 1 4-3-5 TR

WEBASEMES S, ERENSFTELE 20 M/EET,
ELIHETEM HE. FEpKEMHTE RS A 0 E 4-3-6. B
4-3-7 Fo [ 4-3-8 1T

XS, BH LNG 3 77 /T B A An s is E O ey A a4

ﬁ)e

gt

m

AVIC Dingheng SB; Beihai Shipyard; Bonny Fair Heavy Industry; Chengxi
Shipyard; Chongqing Zhongjiang; CIMC SOE; CMHI (Jiangsu); CMJL
(Nanjing); CMIJL (Weihai); CMIJL (Yangzhou); COSCO HI (Dalian);
COSCO HI (Qidong); COSCO HI (Yangzhou); CSC lJiangdong; CSC
Qingshan SY; Dalian COSCO KHI; Dalian Liaonan; Dalian Shipbuilding;
Damen Yichang; Fujian Southeast SB; GSI Liwan; GSI Nansha; Huangpu
Wenchong; Hudong Zhonghua; Hunan Jinhang SB; Jiangnan Changxing;
Jiangnan SY Group; Jiangsu New YZJ; Jiangsu Zhenjiang SY; Keppel

Nantong; Nanjing Haiyueliang; Nantong COSCO KHI; Nantong Xiangyu;

! https://www.clarksons.net.cn/n/#/sin/register#Builders/Builder-Country-Region/Builder-Country-
Region/documentld/1
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New Times SB; Ningbo Xinle SB; Qingdao Beihai SB; SCS Shipbuilding;
Shanghai Edward; Shanghai Waigaoqiao; Sinopacific Offshore; Taizhou
Sanfu; Tianjin Xingang HI; Tsuji H.I.; Wuchang SB Group; Xiamen
Shipbuilding; Yangzhou Ryuwa SB; Yangzi Xinfu SB; Yantai CIMC Raffles;
Zhejiang Hongsheng; Zhejiang Yangfan; Zhongbo Offshore; Zhoushan
Dashenzhou % 50 £ % .

EH LPG/Ethane # /7 fE AR & ZPIHE AL €35 Jiangnan SY
Group; Sinopacific Offshore; CIMC SOE; DSIC Offshore 4.

EA FE MRS R A EAE @4 GSI Nansha,

EA AT A AR S P RS A @ 4% : New Times SB.

B WL MR B MR B B ) R G AR AR R R AR A
AVIC Dingheng SB; China Merchants Cruise Shipbuilding (CMCS);
Chongqing Chuandong; CMHI (Jiangsu); CMJL (Yangzhou); COSCO HI
(Guangdong); Dayang Offshore; Fujian Baima; Guangdong K-Link SB;
Jiangnan SY Group ; Jiangsu Zhenjiang SY ; Jingjiang Nanyang ;
Lianyungang Hongyun; Mawei SB (Mawei); Qingdao Shipyard; Wuhu
Shipyard; Wuxi Dongfang S&E; Yantai CIMC Raffles; Yiyang Zhonghai
SY; Yunnan AnErKe SY; Zhejiang Kailing; Zhuhai Jianglong % 20 4
Ko

ER AR 1 R R AR EE EF 8y A €4 : Hin Lee

Shipyard; Mawei SB (Mawei) ; Yangzi Changbo; Zhejiang Yangfan %
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51 HFEEMAEER ZMELH

ABTA £ 2 HiFleet W l#y B H MMSI AR R A pg # F AL X 19.6 77
A, EFAA IMO RAGEAEAR 8.6 71 &#%, 5,000DWT K LA
fRft 3.8 7t #E HiFleet 4t 43k 5,000DWT DL kA% A8 A AT #13
HIG Tt AT, 2022 FATRBARIN. AR, ERBME. BRE/
FARARTA . AR i AR A AT 2 ) B o 5-1-1 £ E 5-1-5 e

-

éﬂiﬁﬁl%’fﬂﬁﬁﬂ@

A 5-1-1 2 BREUHR AL BAfL i 3 77 B

1 https://www.hifleet.com/vessels/.
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. SEREEIREBA

REHBHANNEREEZMEAT S, @x-K /5% /T I1L/HK
MER-AL/BEABR/FER, LEW- AL/ FKEL, BIK-TH/F R,
HR-EAR/ PR, BAAL-AT/AHTE, AP THERESRE, £
MESRBEDRERAT, §L. ¥T. BAAT., NEREL. HFE,
HEH . L, By WE/LALE, LETL AWM, BERTE. BH,
ER . MREEERSBXN TR D, T £ ENEEH DG v
¥ (Singapore). F fnis (Jakarta, EVJE). B EF* (KotaDenpasar,
RO, BALHFLAL (FRifE L@EE, Fodo £k . 8&5Fu
(Fujairah, 9 ). #7E 2 £ (SriLanka). & A& (Djibouti). E&
(Said, # F ). # #7348 4 /R (Istanbul, +E ). B # & ¥ (Gibraltar).,
&% (Cape Town, B3F). B2 Z (Panama) %,

15 45 BATE 4 HiFleet 41 % 22k 300k DWT DA _E B # 8% A% 4 41 By A 18

TMAFFEY, WEH-TZEME. AL LA EEZF00E

O g4 E 4L (Busan). EFE (Gwangyang), ¥ EA#E. &1L
. e, FE. HE. &, TRAL. M, e, BRE
tRisFo B ERE, MW EEF, HEFEH, EEIHSH. L4 A
T BARERMREARN EE, FHFHEF LR, ik 2 A% &4
FERHmE BT R AR T Ok, BUNE BT X% ST/ %S R T
RWEEFA. R ML. TR/FLEYH B0 R BHRR LR
W, P R R v o RE

>+
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Il £EKHEHERA

RARMRMINNEEETEMAT 5, BF-AL/FABR/mERK.
ER-AU/TLK/ER, LEF-RT, BE/LALE-THILK/ZR, +
R-RW/ET/RMN ., BARNT-RT/FET, BEH- KN ETE, 4
SafitiR B4, TEMERBOREARAL, ., L. #AF L,
Mg, BZHE. g, BiE. BEJLALE., LFE A, EHF
E.xEXRER. B, B MREFEXRSMKHEEED, M
TSR B 0N aFEFmE . Birik (Jakarta, EFR). BEFFE (Kota
Denpasar, F1/8). ERTLH/LATL (R LE#, 5k
7). 8 &FH (Fujairah, FE¥ ), #HE 2+ (Sri Lanka), & iR
(Djibouti). %% (Said, % K ). FHE A /R (Istanbul, +EFH) FH
% B W (Gibraltar), FF &% (Cape Town, i), B2L %,

EARPAFE 2 HiFleet £ 2t 2%k 300k DWT LL_E# VLCC %4 #| ed it
HE, EEMEAFEFET, NP E-TAMEFRER-FLA-TRML.
PME& LM EZZEWNEOTREEE HAT (Chiba), & & B
(Nagoya). AR (Osaka). L& (Kagoshima), ¥ [E4 \l; (Busan),
P (Gwangyang). 1= )| (Incheon), ¥ E A, T 0., ¥&£4. F5.
HEE . W/, #Frmi, §& P4 (Fujairah, B ), ¥ 2 (Cape
Town, B 3F), Z# 4 H#7 F #7 (Angrados Reis, B 1), # 2R E (New
Orleans, %= [E). i /R4EH % (Galveston, £ ), H¥F, &L Z1=F

W 5K BT 4 R I 2 /R4 2, 27849 16,000 v B, X TS50
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LR 1 A AR B AR R, RIS T B = A, B4 T LNG, ¥
B.RA. RAFERBHT S, FRENSERA LR ERE KA
Gk By 2-6 5 . 5 ULT B R IR BT SR VAT, W A &
LESFEEAR 2-ANMEBANE ENE . BAR mA AT E E, %
EH BRI ARERTH . FFER. K 3 AT EA R E AT
FRMBEER, FU M ETFLBUHIEL. MHREEEFRET &
AT R AR Al R A, R AR v B R B

. EEREEIEFERERGRA

RAREEHMBINEEEZIMAT S, LEE-AL/AE L,
ER-FAK/ER/F R, BEE-FAL/E L/ R/ ER, ALK
W ER/ P E/ER/AL, EAAL- R/ AELF. LA K
Bz, TENLRBICEART, AL, 8L, L. ®AAL, #
. KERE. e, BE. Ak BELALE, LEEAM. B
WEE, £ERERE. LEXTEZ. BEF. 8. IREFERIHMK
WEEBD, M EEMRZLE DN @ H K (Singapore) . F fmik
(Jakarta, B ). & E§ (Kota Denpasar, H1/8). EALH /LA T (K
Wi b, B EMRE) . §EF (Fujairah, FEE). #r
B ¥ £ (SriLanka), & # (Djibouti). Z& (Said, % K). FH#r
A /R (Istanbul, + B ), H A Z ¢ (Gibraltar) . F & 5 (Cape Town,
BdE). B E# (Port Elizabeth, ). B2 % (Panama) %,

AL PAAE % HiFleet 4t 7t 4 3% 15k TEU ML L #9#8 AR & 2 Ar 2
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et E, EEMEAEFES, WER-FR-RMML. ik Lw
FTEZFWHE DA REFEHES L (Busan). KFH (Gwangyang),
EA#E., R#E. FE. BE FRAL. BT B M. T
B, #m, FALL (AbuDhabi, [E(H ), Fii (Jeddah, ¥4
M 3r{e), Z#F (Said, % KD, fEH (Athens, &), ZIF (Rijeka,
TEMIL), HAZW (Gibraltar), #F /K (LeHavre, % E), B4
(Rotterdam, # %), W% (Hamburg, EE)., £, AL ZE
MK oA RE H REZERE, 2824 12,000 %2, 3T 15568 G #
TR fl, Rt T EFZME. EXT LNG. F8. &
A REFERIBET =, FAREAA IR ETUE KO0 & Z ki
Hy2-6 &, # U BEH IR ARE RN AmE, NWEZME LED
TEAMR 24 MR AN R A E . B, EE. TR/ BEL
Y. FALL, ER. EAZR. XKEETENXBTEEIAREER
YRR A A

IV. £BRIITHIMRA

RARREZHMMBINEZEEE AT, LEB- AL/ AFHL.
ER-FACR/ 5 K/ R/ R, RI-F I/ AR/ AR R R AR
WALBR-W R/ BB/ R F. Mo TR E R, TEWLmE 0GR R
T. AL, L. v, BAFTL, P&, HEZWE. Lig. B2ig,
i, W, BEEHE. FERER. LEEER. BH. B8, AR
REEBXRMREWEESD, MEEZWBREE 0 U EEH ik
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(Singapore) . ff fmiA (Jakarta, FF 8D, & E. 7 (Kota Denpasar, FF 2) .
EALH/LAL (R#ELRE, FLEHEOEM LK. EEFH
(Fujairah, 359 ). #7 2 2 £ (SriLanka). & A4 (Djibouti). E1&
(Said, # J ). # #7348 4 /R (Istanbul, +E ), B # & ¥ (Gibraltar).,
&5 (Cape Town, ®3E). FW ¥ g% (Port Elizabeth, 3. B
24 (Panama) %,

V. £ESAEERERA

RARARTHMINNEEE S AT 5, HER-FALK/ &R/
AL/ AEE, BEIALE-TAK/ER/ AL/ AEL, FR-F K/
HRK/AT/AEL, BAME- AU/ AHL., REH-BMNEALE. 4k
AR ER, FENLAREDEREART. gL, FT. EAAL. H
i, HPHWE, LB, BiE. KPS, WELALE, ERTFE. %
EAGRE. B, A, MREFERSIHXWEEED, MEENR
%% 0 | &3 7 3K (Singapore) . f& fp ik (Jakarta, V). B B #* (Kota
Denpasar, F//8). Z# X (TimorLeste). G4, EATHLAT
(ZREE L@, B0E 0 Eahikm) . 8 &F 4 (Fujairah, FER ),
#7 B 2 £ (SriLanka). ###2 (Djibouti). ZE& (Said, #% &). F#f
3 A7 /R (Istanbul, £ E-H) . H A ¥ [ (Gibraltar) . 77 & % (Cape Town,

BIE). 25 (Panama) %.
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52 PEGEMAEER ZMELHT

Clarksons Research SIN ##F & I JUpy £ R AR 11 77 &/, &b
2022 4 11 Ak, FEHRABAAE 11,795 . B+ EHA 0
B TEE, 40 EFA G S R HAT R AT E — R
M, R A R B A A b B A BB AR AT AT, F B3
AT 11,795 MEARAE D, BT KA S 2 A BN 78%.
Clarksons Research SIN ## & #, &+ 4 A REAE T E Lo
B 7,935 f% (L ERAHNAAES 7,812 1), BEFEFEENR
B 2,558 #i% (H o E A BV AR AEZY 1,340 #2).

YEARPAZE 4 HiFleet 4f % I B L fn o 5] &% £ 5,000DWT DA b
FEREAAT B B9 G0 3T AT, 2022 R BB ABPA . WAL, %A
FEABPA . R/ BN . AARZHBI LR EwE 5-2-1 £E 5-
2-5 frome FEBMBAI . MM, ERFEBI ST AIAE LM
HAE MY, FHAIER 5-1 Fom; TR K/ B SAREH A
MR, BEME A E—, Wk 52k 53 B,

97



SR E- A ML
il

H 9 A AT 2 9 7 T

98



B 7 Vs S R B
ik

Bl 5-2-4  [E R 3/ Z A AR A AT 1 7 B

99



K 5-2-5 9 [E A RS AL BA AT 38 A I

100



# 5-1 ¥ EHEKE.

it R AN EE

28

Fe FERARENEELE A P ERR AN EEE A T EEEEARD BB A
1 £ -0 REE-L AR LK REFEAL
> £ A0 REEAT LEFELL
3 LE AN E AT ——
p & T-50h EFAFL D P AT REEAFL B ~P FAET
5 NEF AL D P AT P LEE AL B ~P AT
6 EEAT ERAE AL D T AT oy
2V AT IS H B
. B AL DA PAT HHE M_‘f; FIEEF AT N T AT
P =y Py e P RN =prey
[ EEEEEEALATRNKERE. | REARLA-BATEER b sn
5T &7
BRI E R LA D~ TR
9 ;% =7 - —‘-/\E[E R "‘7\< '/\EI]Z
HHB-E 4D % e P
0 HEA AL AT RH BT AT K AL BT F A/ ET
> AN Y ‘—"/—% / : \\/)ﬂ( PN
| FRARREA-S ; T8/ BEE-R AT T HA kP~ F kT T
0 D0 7 AT M EEEFL B T AL AT
[ mrAEmE e EE R EAT FAF LT A P T E LA T
S LA T-AT ATEET
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52 HEG

BN = BB ML

7 4 FTEBD 1 TEBD 2 TEBD3
1 | FE-FA L EIESEBITHE FH L F (Santiago, & F|)
2 | PE-wHE | REBE/AEMWE/FY =)
3 | FE-BAK KiE/ Hig BN/ 4R
o [E-E0 E \ L
4 E@TJT/_X S~ MW AE Femik (Jakarta, E7JRD
B E-FEAE \ .
5 - - N/E I I R4r (Manila, FEEE)
F 2% %R (Izmir, +EFH) /EE#H (Livorno, EAF]) /
Fromyg /B 2 R/ F | & (Marseille, % E)D /i x4 (T , BIET) /
6 | & E-RM RE/IKE L o X & ) \ e liJ% arason /) i
+T/E A Z W fi 2 % /K (Brussels, A /13¥4# (Bremen, £F) /
/=% (Gothenburg, #%#)
7 | FE-FE KiE M AE
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&x5-3 PEAGKZRMENEETIZME

K5 it £ T RED 1 R d 2 R D3

1 A =W-K T I #F 4 Ri#/ LRI
2 A= R-H ALk HEW & E R

3 = W HE- T ALK AT K & E R

4 SWAE- AL R = G Ri#I LR
5 SWAE- AL R = HEA, FOF K&/ LR
6 EWHB-RL AT K BEWEWR, nFL, BAF Rz LEFRIY
7 Wa-R L JUR 7% HEA, 5AF K&/ LR
8 WHTE- R WHTE EEFN, HAH Ri#I LR
9 & % Hr- 1 AL B 7= 5|3 (Cabetta, 4% #7) e E R/ ERES
10 WEH-ARTL 7 5|3 (Cabetta, %% #7) B A i Uk Ri#I LR
11 7 - T +~Hr# (Karratha, #AFT) B EF/RF X Ri#I LR
12 RE-K L A EHTE (Gladstone, #AF|I) EARTH AL RE/ &R

103




53 BRMBT Y RMf X R

FEEFIEREETHRS, ERARRE, T, s 2k (%
GALE WO IR R i 22 3L ) S R BT R T BR G35 ) 5 NOL HEK
SHTEANEARAGS, BT FAFERFIR T RN, LS %

ERAFNE AT, AREEE A B A FEAF N K kAR A
AR B R AT, T A (X3 B B R AT AT o (8 B[] A gE A BT
PR, BANFEE~ W ErEL At — P8, HaleBEEIHE SHEK,

. BREEREF St

R FE AT BN ARAR (KX fo (FED, 23~k
2| 1.6 oo/, FHHFER L 0. MWEFEEKANBET, 1
RAAR AR R AT RS, B, ARFEALH, TELRE
TEMRTE, LEEAR NG, A, K. ZEFEEREME
ECO,aREFFENAE, BRLFNEMNENIEFEEL
T CO, RIFF0 A = RAFE &

# Methanol Institute 551, B w226 B A o F & F B £ 7 2 A
Wi E i 80 A, TiTE| 2027 £ LI 800 Y F &,
HoHE A E] 5-3-1 fron. HRT 8y F B A F 8 A Ak & 1 E
FEpmAETE, Ax. BEH, REFER, BAET NN EHE
TR EWE Lz, THEEFEATSERREN ST IR EEIFR, B
AT ERMONA, EEEEFT FMATRRET R B 04

[fa
hu
S
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R EAEFEREFEMBE, AT ER REL TR ER,
EFWE KHAE. BT, TEH BAAL, BWFREY 8

b, 2T EHWEIRER, KR AW BT B A T~ Xk,

TR AE A EFEN.

[ 2] - =] (@ ol e |
v 4 p

K 5-3-1 23K B A FEg A = Ak it

Il FREERIIME

LET, 2FEEANCA AL 100 MEOAGN FE, LHEL, A
W 5-3-2 FToR . [l #£, DNV AFI “F & #3E , B R 4 3% F B 8 3 4o 34
2 13242, BER L Ed A/ UL FE. KN, EfF RS A
KE| 38, 29, 19 A 16 . (EI A By X LER L oompy HE 5 5 70 5
FATHRAETERAGMAR T RBOWNONAREZLY 4, BIE
Ak wr FEHENELRUFERTHANFRE. L. TR/,

1 https://www.methanol.org/renewable/.
2 https://afi.dnv.com/map.
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BB Fm. HAK/BEE, BEFR. BER. AR, TEXK
UBHHE. WELALRE, EHAE, =, BW. BARNL%# S
AETRLEFEEAWNEM BT ERETMEN

| ®
b8 °
| T ®
280 g
® [ 4 o a i
’ T B T ' ~ ®
o ®
® ; o 3
o e o
o * 0
@
° e e o
]
3 '
f
© 2022 Mapbox © OpenStreetMap | F
{. Ports with confirmed methanol supply/storage . Ports with private bulk liquid storage I
No information on volume of Ports with methanol capacity of < Ports with methanol capacity of Ports with methanol capacity of >
methanol 100,000 MT 100,000 MT to 1,000,000 MT 1,000,000 MT
° ® [ @

Bl 5-3-2 2 2R LA F B MR O By A A

BERAFEMHECAEE — WL TEN, EENZEU A FEE
HE. BETARFEIREABAER 20 E AL, LIREMmETREMY
# IR . # T Clarksons Research SIN T & %2, i+ 12 M A 45k
Al Bt Bl BT 100 fLeig O, 2 LNG. £k, A, Tz,
A, FEEMRHIPR AW 54 iR, BAT EFESERLERH L1t
2B R, (B R & A R /8 VR 2 At 1% HE B E A 12 AH 24 A PR

1

https://public.tableau.com/app/profile/quantzig/viz/Methanol AvailabilityDataTopGlobalMaritimePor
ts/MethanolFuelAvailabilityatPorts.
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R 5-4 ARRE RS OB AR RE IR A Al RO 1 F 1F T

idaca w o LNG | £ K | & | F8 | & | FHR
1 Singapore A P P P P A
2 Shanghai, China A A
3 Rotterdam, Netherlands A A A P A
4 Fujairah, U.A.E. P A
5 Busan, South Korea P P | UC
6 Beilun, China A A
7 Qingdao, China A
8 Port Said, Egypt P
9 Yangshan, China A A
10 Hong Kong P
11 Gwangyang, South Korea P ucC
12 Dover, UK
13 Algeciras, Spain A
14 Tianjin, China A
15 Calais, France
16 Antwerp, Belgium A A P Al A
17 Kaohsiung, Taiwan A
18 Port Klang, Malaysia A
19 Tangier-Mediterranee, Morocco
20 Barcelona, Spain A P
21 Tanjung Pelepas, Malaysia
22 Yantian, China A A
23 Suez, Egypt P
24 Dalian, China A
25 Zhoushan, China ucC A
26 Port Hedland, Australia P
27 Ras Tanura, Saudi Arabia
28 Piraeus, Greece P
29 Nansha, China A A
30 Jebel Ali, U.A.E. A
31 Galveston, US P
32 Santos, Brazil
33 Taicang, China A
34 Xiamen, China A
35 New York/New Jersey, US A
36 Valencia, Spain A A
37 Yokohama, Japan A P P P
38 Zeebrugge, Belgium A A
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39 Helsinki, Finland A A
40 Houston, US P A
41 Hamburg, Germany A A
42 Caofeidian, China A
43 Genoa, Italy P A
44 Nagoya, Japan A

45 Jeddah, Saudi Arabia

46 Malta Freeport, Malta P
47 Long Beach, US A A
48 Yantai, China A
49 Las Palmas, Canary Islands

50 Tallinn, Estonia A A
51 Gibraltar A

52 Daishan, China

53 Livorno, Italy A A
54 Merak, Indonesia

55 Bakauheni, Indonesia

56 Istanbul, Turkey

57 Dublin, Ireland

58 Gothenburg, Sweden A A
59 Ras Laffan, Qatar

60 Le Havre, France A ucC
61 Panama City, Panama

62 Colombo, Sri Lanka

63 Mundra, India

64 Huanghua, China A
65 Incheon, South Korea A ucC
66 Bremerhaven, Germany A

67 Dunkirk, France A A
68 Laem Chabang, Thailand P

69 Rizhao, China A
70 Civitavecchia, Italy A

71 Miami, US A P
72 Liuheng, China A
73 Kiel, Germany A
74 Kobe, Japan A

75 Jing Tang, China A
76 Marseilles, France A A
77 Trelleborg, Sweden P A
78 Nassau, Bahamas

79 Southampton, UK A A
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80 Manila, Philippines

81 Jakarta, Indonesia A
82 Lianyungang, China A
83 Rostock, Germany A A
84 Jiangyin, China P A
85 Jawaharlal Nehru, India

86 Taichung, Taiwan

87 Shekou, China A
88 Dampier, Australia A

89 Palma De Mallorca, Spain

90 Stockholm, Sweden A A
91 | San Miguel De Cozumel, Mexico

92 Los Angeles, US A
93 Virginia, US

94 Onsan, South Korea

95 Napoli, Italy P

96 Belfast, UK P
97 Ho Chi Minh City, Vietnam

98 Savannah, US A
99 Daesan, South Korea

100 Chiba, Japan

JE: A =Active, UC = Under Construction, P = Potential.
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6 +EREMARREE&RE SRR
6.1 MAER SEMBA: KEBEAHLHZH

BRI =, £ IHAEE SR U BRI A . 25
B sk I AR B AR 23 DL E U AR A AL WAk
Hdh. RE/EMaALEF 291 #8. 739 M. 227 AL 267 A A0 232 #E,
e b 2 R AR R T 2,000 A% EAR RN EFT IR, X TR E R
mA SRR A, BT AT S AR BRI E
BRI B £, MRl RERA Y TN, 2023 £, FEAE IMO
EEXI A CIL #LI LA K o E &= 5 (AR AR Re B ECHE Fo Bk i B B A %)
HYSE M, 2 I AR AR B9 I8 DR TREK 2 — 2 A

HRBAIAEEMT S, FEETHEIABEAE. 2R, @A
SREAME, TEH TN K EAMBE ST, W, EEHR
HRAHA T 6 REFEN—MEZGF . EEmmm & RsHh 7,
FHMBRERBREL RS, B — i, RELTBBAGRT BEH
ERAMBIES, T EA AR s/ N R, NRETRE . L
NELZNAERE, HAAEFBRINETBREXBUEENE
Ko Wb, REHAAKZHAEZEY LNGLPG M, HNF 162
f&. 318 7H DWT, AgxT 43k 2,304 f&. 9,000 7 £ & v iy S (K32 Hi A

-~
L, 28 &t A 7%. M40 3.5%; T 2022 4, HREIEAK (4

1 https://www.clarksons.net/n/#/portal.
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LNG. LPG. NHy) % % 53¢k, 24 T lerig B, P EEZAET S
209127, SR 17%. % RAKAHEENHERER, LNG,
LH,. LNH;. LCO,. FEBEFALSHKA R EEaIHEHEEK,
AR LR T35 B AR A v B AR R S AR AR LA B b B K
REZ T REY, BFARELIT K. HIEAITEXN T T, fEd bR
HEREHES.

6.2 fERREA: KEHMHEEK

BRFEI BRI EERA T HHMENERAMAT R, ELLEM
FEEUR . B0 SO, EITRERAREF RN EE R A AR
AFHERIE, FEMOTRET LA, EEMREERLL, EEZE
MM EER RS EA, AL I i i st e BB X L RE IR
Tro WgE. AFHRE. HMLE 77 AR RIS R G A — AR A By B R Bk
B EAIE, BEFEEAN TR BN 7R, X T ERSLN %
& RA— R NENRETE. LEEXH R H B #
HAG, T MAAXNERHARRE BB E, LRARNIEE T
2T E ',

6.3 HRMA MM BAEMTH?

AHEEA. A TR P8 9 FUR R R 4R e TR AT
FEF, WRLRFETHERBA KRR BT/ AA R E RRE,
B BT 3 SRR P SRR — A B R AR S T b ey — Bk
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B ZMFMA, RAHBRT 2R A RERE A,

Sz —MHRAEFEARRA, B EMIZ T E T E i r Pk,
RETEPRT 2R KA ERERE. BA, FHWE, WL
ERBMZEEADN I AE, F7 6 E B A A2 R R TR ATIZ 8 £ IR
e, ARLAkLE SR EERHREAEL KB EFEE A
Ko AW LIEMFARE, AREANE AN —HEREE, LRA
] 7] BAZ i AR A AL Bt R A — AR IR K E Ry, EX R 2L
sb R AR XY B R E, R R AR B BN B B AT A W 4R e B A

REETHANBL T FTE I MEN R R IFE, XF AT EE
REMIR. P EAEAr T Zah, & E T e A A 5 R R
BWEAIREL TANERES R ERFREF T EZE, EXTHE
BIE R Z UK E, R, RRAsn A EOIVR, A AL
AERNAB A, Bk, ERAMELLETESN WL TRIDN
B, FUH— T BRI RS R AR

EYIFMB EE QT ANRE . LEMEYTES, 9 FUR 8
AFEESRE. RIEW. HH. RAKRFNTS, UIHE S A1 H
#. REZAAGELEBNEEE. ES K. F=REDFURH R
B LR R e, ERIEEEENFAN, 23K 85%H T
BrEEREMEHE, 5ES. N EFURLRENN I HEELD
T 20 JLB o A2 4 26 e A A A B B RORY LT, BT AR A A e Y
oA, WEHE AN EF TN,
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6.4 EF FRENEREABBASTFERAEERX

FE GBS RN AN, B 3 CeEey 2R A E AT
T, MNWFEFRET 6 0H/F, INeRFEFYHAREIAE
AEESER . FE, HXTEHUEFL 10 1290, 3 71278 26K
oo VR IE F St WEE A AR SE I 3 C VAR MR i YR RO R R A IR R
FHaRHNEEIN. CRFERELHE (FE) W ING (%), EXR
B2 BB ) P2 B B RO FRE L BB AR AR AR T AR B R A
FEMF o, AR B AR A f T i R R AR B K
HE T, eARAHBEFBAESNERER, AMBARTRSF .
Mo, B W B AR A AR ROR B LRI S B E  R R ] P S B ]
EFEERH DA S

LE, 2RFEFFENN 1 09, MPEELRRANFEE
FAMEE, MAREANFE TV ER, SEN, &EABHTIM
FERHI 70%, EZ2E EHE&. b, ERK— B E K&K ET
KmUEA ERaEREF &N (BRRAEREBEEH T SHET 60%!)
, ANKRECCUS HARELEN, RUAERAEEZ LBAT THAE
FEF AT Y CO RIR AL IR, B RIE AT &ZRNGE. AFHRE.
KEE. HREFTRE AL, AR EE RGN B ETE, BRRIET RE
HIREIR %2, X MR T ARb iz s, B SUR A THAMERKE T

! Clarksons Research. Shipping Review & Outlook. A half yearly review of world-wide shipping
trends, September 2022. https://www.clarksons.net.cn/n/#/portal.

2 WU AR AT RS, HRIABE L NS XA LS LR 5500 B AR
3 4E SYE: https://www.iea.org/countries/china.
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FRlb, AR EENEBEXMEFNEH. BETRFTEFRANTIELE, #
RAHERE. THREAGHEN CO A& X A1z,

6.5 BRMAMMEERM R R SRt HM BER” WA

TAEEAR A E? RES R LE LR R A
Eahik i ? KPR E R AR RS A . LNG MBI K B B
HERELREER LT THZAAFAIRER . SR EH, B,
AMEETEA RHAEZE, A REZRATRE, 2021 £ 7 A,
Maersk 1718 7 & #% DLk o 1 7 B2 A MR 89 2,100TEU 5 % & 2% A6 A
BT 1S M AEEE, Maersk B EEVLEHAR AT 2 B3 B34 19 #;
5 it [F 8,2022 £ 3 A LLEHT 9 /N A B A 2, Maersk 5§ CIMC ENRIC,
European Energy . Green Technology Bank ., Orsted. Proman, WasteFuel .
1% 68 . Carbon Sink. SunGas Renewables % 9 5 # i ik ik 4% & 7 B2
AEKMEXA, ST MBI 140 FmGFeFEMEN. £ CMA
CGM % J& LNG JHEHE BT, 912 LNG $EAHE Rz Fo % 2 a0 1% i 7] 4
RBERE, S THARBRAE. Wit E LA, EMEAETE—
FulE s, T REMEHFEEEEK; Bk, BXKEH NS K& DR
VAR I 2, REB R A E AT,

6.6 MR, EAREMRE: BNERMFERLTTIOHNXE

RRARBEMEH AL R EO KRR = TREM: £/, #
IEAnE A AR 5 B AR AR R IR SRR o S AR B R
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W T 2R EM X EATIVER, fFEE. BOEURMAER, E., #
DEEH. WEMNE. MARE T, BREINME L =K
. BT, BOEsEE. AXFE, HAEMRE . LB, A
ZAt, FlEFEFFEA G T RAEMBEAN IMEF AN LR EGE
%; Maersk fE A —Ffnizd o, wFFT 2T LERE~ vk E T, &
R.BRAFEAAMTN AT, M ERFBENEE, £T %, b
H—FBT, 2R L, ERERAZERNER T/, %
A HAR—2, St RA X, W AATH &R A
BRWHZF, FETHRELREL T FIOMERERKREE R Rk
HLIEH

WEAME EEAMBEETER, THEZERRRENF EHAE
ESG #ift, UFgEMN BT KR EME RN aERE, P Ikat,
BB EE (B 2 1Y 25545 B 20 5 U B B ) 20 (R 1z % AL R AT, TR
B w2 AR B AT IS B R T AL R

6.7 AF: BARAIH A=k 7 /L2 KRB IR R

MEER—EFNAFER 0. AT ZF— KR, FEMAME
o HERA R ERE R, FR. BT RRET K. witiE. #
BEEAL, MERF AT B RN o LR A 5040 200 7 2
EERIAHBARLEF IV EEFQHFNF R, FEFLIVER, REKR.
BFEFIR, FBREY R wmmiREFF), FEATLH R,
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4% w17 fu A

ABS: American Bureau of Shipping = E#AF %+
AEA: Ammonia Energy Association [E fr & &8 &
AFC: Alkaline Fuel Cell  #k £ ¥4k e, 34
AiP: Approval in Principle J& Z2 ¥ A 7]
BV: Bureau Veritas 7% [E A % 4t
CCS: China Classification Society = [E A % 4
CCUS: Carbon Capture, Utilization and Storage 5% ## % #| H 5 ¢
CEU: Car Equivalent Unit  #7 Z 1z
CH3OH: Methanol  F B
CH4: Methane ¥ %%
CHI: COSCO Shipping Heavy Industry i3z & T & [} /\ &
ClI: Carbon Intensity Indicator % 5% /& 45 47
ClassNK: Nippon Kaiji Kyokai —F A A% 4% 4+
CMACGM i Y& H
CMHI: China Merchants Heavy Industry #& & T
CO: Carbon monoxide — & .8
COy: Carbon dioxide — &t
COP: Conference of the Parties % %17 A4
CSSC: China State Shipbuilding Corporation = [E A ff &£ H 4 [R /A
DCS: Data Collection System- for fuel -0|I A5 AL 4R W
consumption of ships
DMFC: Direct Methanol Fuel Cell ¥ # ¥ 2 %k &,
DNV: Det Norske Veritas 3 i A% 4% 4+
DSIC: Dalian Shipbuilding Industry Company A i# A% #8 & T & & FR /A
DSME: Daewoo Shipbuilding & Marine
Engineering
DWT: Deadweight Tonnage # & ",
EEDI: Energy Efficiency Design Index #5 ff fk 2% 1T 45 %k
EEXI: Energy Efficiency Existing Ship Index  F.& A& Al #5284 %
EJ: Exajoules (=10718 Joules) ¥ &
ESG: Environment, Social and Governance ¥f3%. # 4 f1/ 86 3E

A FEAAEE TRER R E
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ETS: Emissions Trading System

EU MRV: EU Regulation for the Monitoring,
Reporting and Verification of CO, Emissions
from Maritime Transport

EU: European Union

FSRU: Floating Storage and Regasification Unit
GCMD: Global Centre for Maritime
Decarbonization

GGS: Green Growth Strategy Through Achieving
Carbon Neutrality in 2050

GHG: Greenhouse Gas

GMF: Global Maritime Forum

GSC: Planning and Design Center for Greener
Ships

GT: Gross Tonnage

H>: Hydrogen

HFO: Heavy Fuel Oil

HHI: Hyundai Heavy Industries

HHM: Hudong Heavy Machinery

HMD: Hyundai Mipo Dockyard

HT PEMFC: High Temperature PEMFC
HyMethShip: Hydrogen-Methanol Ship
Propulsion Using on-board Pre-combustion
Carbon Capture

IHI: Ishikawajima-Harima Heavy Industries
IMO: International Maritime Organization
IPCC: Intergovernmental Panel on Climate
Change

IRENA: International Renewable Energy Agency
IWSA: International Windship Association

K Line: Kawasaki Kisen Kaisha

KHI: Kawasaki Heavy Industry

KR: Korean Register
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KSOE: Korea Shipbuilding & Offshore
Engineering

LNG: Liquefied Natural Gas

LPG: Liquefied Petroleum Gas

LR: Lloyd’s Register

LSHFO: Low-sulfur Heavy Fuel Oil

MAN: MAN Energy Solutions

MMSI: Maritime Mobile Service Identify

M/S: Motor Ship

M/T: Motor Tanker

M/V: Motor Vessel

MARPOL: International Convention for the
Prevention of Pollution from Ships

MBM: Market-Based Measures

MCFC: Molten carbonate fuel cell

MDO: Marine Diesel Oil

MEPC: Marine Environment Protection
Committee

Methanol Institute

MET]I: Ministry of Economy, Trade and Industry
MGO: Marine Gas Oil

MHI: Mitsubishi Heavy Industries

MISC: MISC Berhad

MOL: Mitsui O.S.K. Lines

MPA: Maritime and Port Authority of Singapore
MSGI: Maritime Singapore Green Initiative
MSR: Molten Salt Reactor

MTI: Ministry of Trade and Industry of Singapore
MW: Megawatt

N20: Nitrous oxide

NACKS: Nantong COSCO KHI Ship Engineering

NEDO: New Energy and Industrial Technology
Development Organization
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NMVOCs: Non-methane Volatile Organic
Compounds

NOx: Nitrogen Oxide

NS: Nuclear-powered Ship

NTS: New Times Shipbuilding

NYK: Nippon Yusen Kabushiki Kaisha
OGCI: QOil and Gas Climate Initiative
PAFC: Phosphoric Acid Fuel Cell

PCTC: Pure Car and Truck Carrier

PEMFC: Proton Exchange Membrane Fuel Cell
PM: Particulate Matters

PSA: Pressure Swing Absorption

PSV: Platform Supply Vessel
ReMarCCADbLE: Realising Maritime Carbon
Capture to demonstrate the Ability to Lower
Emissions

RINA: Registro Italiano Navale

Ro-Pax: Roll-on/Roll-off/Passengers

Ro-Ro: Roll-on/Roll-off

SCR: Selective Catalytic Reduction

SDARI: Shanghai Merchant Ship Design &
Research Institute

SEEMP: Ship Energy Efficiency Management
Plan

SHI: Samsung Heavy Industries

SOFC: Solid Oxide Fuel Cell

SOx: Sulfur oxides

SWS: Shanghai Waigaogiao Shipbuilding
TEU: Twenty-feet Equivalent Unit

UN: United Nations

UNEP: United Nations Environment Programme
UNFCCC: United Nations Framework
Convention on Climate Change

VLCC: Very Large Crude Carriers
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VLGC: Very Large Gas Carrier

VLOC: Very Large Ore Carrier

WAPS: Wind-assisted Propulsion System
WinGD: Winterthur Gas & Diesel

WMO: World Meterological Organization
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