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subject o data analysis

Candidate showi-term measures (Groug C)
that are not werk in progress and are not
suhject to data analysis

Candigdate mig-flong-term moasures and

acrion 1o address the identified barriers
Invite concrete || Fnalization of spacific impact as i i wilh the initial Strategy,
- apacen.on Jomes ‘ PR H o " n partcular paragraphs 4 1010 4 13 >

woony [ | | e | e

Capacity-building, technical cooperation, Dewelopment and mmplementation of actions including support for assessment of mpacts
resparch and development ‘ and sugipont for implementation of miasures

mw‘“m““”ﬂ“““ﬂ:"m"“““h?.“m Ship el oil consumpson data collection PUrSUENT ' | e aceeant 0 DEE st sl oy frnilly
10 reguistion 224 of MARPOL Annex VI {DCS) infomuation

IRchuides CNY0ING WOk [urSuant 10 regulation 21 6 of MARPOL Annax V1

} “In aiming for earky ackion, i fimefine Tor shori-tenm measures should priaritize pofential early measwes. thal the Orgarization could develop, while recognizing those aineady adopled, including
MARPOL Annex Vi reguiemeans relevant for elimate changs, with 8 view to achieve further reguction of GHG emessions from inlernational shipping before 20097 (paragraph 4 2 of the initial Strategy)
Asgesament of IMpacts on States 1o be undérlaken in Acordance will 1he procedure i be developed by Ihe DiganiEation
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(Initial IMO Strategy on reduction of GHG emissions from ships)
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Achieving the goals of the Initial IMO GHG

Strategy will require a mix of technical,

operational and innovative solutions

applicable to ships. Some of them, along

with indication on their approximate GHG

reduction potential, are highlighted below. 5-50%

Fleet B Exw to 75%
-50% tensive
management, 1-10% oy SpeR
‘ logistics and Voyage P OpSimizasion
e incentives optimization s i
capability

5-15%
Power and
propuision

systems T AN T e —

80-100%
35% 90% Hydrogen and Hull and

50-90% Bio-LNG/LPG Biofuel 3rd Wi other synthetic 1-10% superstructure

Full electric generation fuels Energy

management
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Onboard vessel implementation risks need to be mitigated for
fuel pathway options to be become viable at large scale

Implementation risks address either uncertaintyflack of
information or needed development in a particular area

f infarmatian to confemn

- R=mks can be seon for fusts ke bio-ols whara ther
ois on engines and fuel supply
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Source: Position Paper Fuel Option Scenarios, M rsk Mc-Kinney Maller Center for Zero Carbon Shipping, October 2021
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Country Company Startup year Capacity (t/y) Feedstock

Iceland CRI 2011 4,000 CO, & H, From water electrolysis
China Dalian Institute of Chemical Physics 2020 1,000 CO, & H, From water electrolysis

Sweden Liquid Wind 2023 45,000 CO, & H, From water electrolysis

Norway Joint Venture/CRI 2024 100,000 CO, & H, From water electrolysis

Belgium Consortium at the port of Ghent n 8,000 CO, & H, From water electrolysis
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Exhibt 9: Total systém st submarnine cable & onshore hydrogen geénération (référence year of Exhibit 11: Total system cost of offshore hydrogen production & pipeline transport (reference
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|[AtStEtA= 378kCBM, 3,150kCBM, 354KCBMY
e-HIEHS H, CO, Y= (kg/m?)
H2(Weight) 1.00 0.21 1.30 e-M|Et= 791.8
22KTon) 300,000 63,000 390,000 (&S)s=A 20.0
B3 21I0|(m?3) 378,884 3,150,000 354,223 OHSHO|AHSIEFA 1,101.0

o U=eHE I

(30rE/11 Mg =

E 1071 Hi€) : 260,000m?

| [ o= =
HEZHE 0f|4 HAH 26,000m?
EHAEZEE S 118 (Factor 22 7HY)

b

. AR, e

220kCBM FLBT JHd =)

@ 220kCBM FLBT

Dimension
LBP 326.0 [m]
Breadth 60.0 [m]
Depth 32.7 [m]
Deck Area 195,560 [m?]
B3I8Y 220 [kCBM]

= FLBTELIEH Z

o shTEER Y 87/ REE ER




o | o
RO | ofl | Z
o B E
KE | R
Ol
|
lod
| @ =3
KO @ |&
0[]
% |5
m . = ¥ A
m I T ".,
KIO =) ol | K| x
M___._ n_m_o zl N K e H
~—" =3
oK ol 5 el
R = ol 0
13 wof] :
E_ H L 8
ad B
Hn W___
™ X &
on 1 5
=N -
—t E_ .ﬂ
ol — =
4O EE M 58 :
@ W go b :26 .
o M %0 -
<f %0 .
gk od 1o
= —, OF
afl oK
R t
= Mo~ RT 5.
= | -M &, r
- o Ul .55 :
~ RO #r = 2

=

]

1

#HH
Bench Unit
Bewnich

= O 1o
8] R
g1 8-
s M



Relative catalyst activity (%)
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Description

Ref.

Typical deactivation curve for commercial
methanol catalysts, adapted from Hirotani et al.
CO,-feed gas tests with
Cu0/Zn0/Zr0,/Al;,0./Ga;0,

Deactivation model fitted to a 295 t/d Lurgi
plant

CO,-feed gas tests with Cu/Zn0/Zr0O,/AlL04/5i0;
(50 kg/day test plant)

Haldor Topsge MK-101, industrial plant

117

124

129

116

130

(Deactivation curves of commercial methanol catalysts.]

Depodition of chemical

poisen on catalyst wurface Deactivation of catalyst

Cul ¢ MR CuD-— o
A, - 550, BIM,

H,-reduction

(The Structure Changes of CuZnAl Catalyst at Different Stages)
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