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f 1. Introduction /TOCRNY

l"““‘\\\ Founded : 1858 (incorporated 1949)

I Number of employees : 4,319

Number of offices: 94 (oversea) & 9 (domestic)
Website: http://www.itochu.co.jp

Machinery Company Urban Environmental & Power Infrastructure Department
Textile Company Green Innovation Business Unit
Metals & Minerals Company Business Activity
Energy & Chemicals Company m NH3 Fuel Ship with NH3 Supply Chain
L m Hydrogen / NH3 projects
ITOCHU ENEX Co., Ltd.
Food Company Marine Department

Business Activity
m  Ship Trading / Finance / Owning
ICT & Financial Business Company m Investment of LNGC & Off-shore unit

General Products & Realty Company

The 8th Company

. Internal partnership for NH3 fuel value chain



http://www.itochu.co.jp/
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7y 2. Option for Zero-Emission Fuel /T0CHS
CO2 _ Tank
Fuel Emission Liquid Capacity Status
LSFO 1 - 1.0 B Slow speed under EEXI / ClI
2 |LNG 0.74 -163°C 1.7 B 25% reduction
N
A | Methanol 0.90 - 2.3 B 10% reduction
Biofuel NET O - ~1.2 B Limited supply volume
v
o B Fuel Tank with low temperature
Hydrogen 0 253°C 4.4 B Coastal ship as pilot project
“%') Definiti f“NET O
. 1] ”
¢ | Carbon recycle fuel | Czeirll;]cl)téorneg cle with
S | m E-methanol NET O - - y _
c | m E-LNG « CCSon board ; or
L  Direct Air Capture
o
g .
T B Engine Development
Ammonia 0 -33°C 3.0 B Safety Guideline (Toxicity)
B CO2 emission at production (grey)
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7 3. General Information for NH3 Fuel Ship froews

ltem Party Up-dated Status
gg\g/g:g ment @rw Solutions —I B Engine Test from 2" half of 2022
p Future in the making MITSUI E&S

'&ABS (%) Lioyds B [ssuance of Guideline for NH3 Fuel Ship in 2021

Register . . .
B Commencement of discussion as to International

ClassNIK — Guideline for NH3 Fuel Ship at IMO from 2022

Safety . .
Guideline R 1APH SBMT | m Execution of MOU for NH3 Bunkering in 2021

et B Under preparation of Safety Guideline for NH3

MPA Bunkering in Singapore

v
B Commencement of discussion as to MBM at
MEPC 78 (June 2022) with target of adoption in

Economics June 2023

) MUIT

el e R B MLIT in Japan proposed their own proposal




" 4. Integrated Project with partnership /oo

M Shipbuilding 8 S pin g
W Classnk { Shipbuilding :

i Contract ITOCHU Charter :
NIHON : E . R End-User

SHIPYARD [ Partners |

N
N

Engine Supply

1 4
itsui E&S : :
sy Bunkering(other) Bunkering(Singapore)
MAN | Bunkering I N T :

.................................. ITOCHU ITOCHU PAVILION

Partners ENEX TEMF
Target for Pilot Project VOPAK MOL
2 S - Abien BUke e A
90 st - ComiaiEr Canfer .....................................................
m 3step: Other : Asia / Oceania Middle East North America
NH3 Fuel Procurement : ) )

: Europe North Africa South America
B Blue and/or Green NH3 : P
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5 Plan for NH3 Bunkering Global Network
7 AT

Euroge

B Under discussion

>y Japan
B Under discussion

Middle East
B Under discussion

Conventional Fuel

.| ® Under planning

Location Current

Demand
Singapore 47mtpa
A Europe 15mtpa
d Houston/Panama 10mtpa
Middle East 8mtpa
Japan 6mtpa

Panama

3 0 . : :
1

\o %._ﬁ_ mﬁ’g .

v, Singapore (Pilot Project)

P s? B Under development

/ S —;

South Africa . Asia & Oceania

B Under planning B Under planning
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" 6. Support from “Green Innovation Fund” oy

,..oasic Policles Tor Green Tnnovation Fund Gummary), 2 trillion-yen fund for supporting R&D

projects commonly applied to the respective R&D fields, including the mr?et of support in the funded projects, the mechanism for maximizing the
results, and the \mplamentatlon system. The contents of the Basic Policy will be reviewed flexibly based on the progress of the projects.

e — projects, demonstrations, and social

of fund projects based on the

® CO,Reduction
To achieve carbon neutrality by 2050, METI established a 2 trillion-yen fund (Per project) fO’!‘lGﬂ‘:ﬂng rokCohoet Effoct - - -
as part ofNED&)and rovide continuous support for R&D projects, erational Competitiveness N
andpsoc\a i pP;ro]ecls for flo \!ears to Ambitious 2030 Target *Commerdialization (TRL, etc.) ® Economic
companies that commit to ambitious goals. (performance, Cost, etc.) ||| *Potential for attracting private  Effect
investment

companies that commit to ambitious goals,

METI's support will focus on priority fields for which implementation plans
have been formulated within the Green Growth Strateqy, where policy publicly, ME .I seeks the ent of the r
other or to ind these uoa\s as long-| (erm

effects are significant, and IDng -term continuous support is required to - -

to achieve carbon neutrality by 2050
. 3 systa

v = P . “su sotam - . -

v fed, and -

al RBD projects (20 billion

wi , and a
fee
%
e nda elemen  of being 2) Introduction of a 5 ar
e allons enmen i
on r
Build a highly transparent and effective governance system
Scheme that incorporates the knowledge of external experts and close Program Schedule

«cooperation among related
i t — - March 2021 From March From April Every year atany time
Green [:‘gnc;‘:ml&":mm I"ﬁg:ﬁ" Fé:l‘d 52::\2:wurkmggmugs(WG) onward onward llI t rat Pr - Ct” as S I Ct S
each - . % R - Py
“Corfrmation of e st of e proe, g |gijg (288 |p% (o df I l eg ed OJe VV e e ed a OI |e
i§, % ey (FBE 2B |24y
" PR— HEY SHEE T Y1) SHES SHE M . “ H H
== e of the potential projects of “zero-emission
HELAHEE A 2ol |3i2g
NEDO £lg |2 83z |31 Ié; L
T e B #| 3 H n
i e 8|25 i A
HENE B e Sl anda announced on OC
2 = g E] 3 >
g g 8

1l desringthe sroject's sl for 2030 RAD s, maurtyfeve of e trge echnaleges (TR, etc), budge scale, k. (4 draf o thepan ' icisd by te W6.)
the proj inisry o

ITOCHU announced that it has been adopted to the “Green Innovation Fund Project / Development Project for Next-
Generation Ships / Development of NH3 Fuel Ship”, a project publicly offered by NEDO to which ITOCHU applied jointly with
K-LINE, NS UNITED, NIHON SHIPYARD and MITSUI E&S MACHINERY.

[from ITOCHU’s press release]
Integrated Project for Development of NH3 Fuel Ship

Shipbuilding Shipping NH3 Bunkering Production
(Ship Development) (Owning/ Operating/ Chartering) (Supply Chain) (upstream)

I;BE\R\ R /ﬁ&\i\\ . Japan Singapore + Fuel Worldwide
Shipbuilding harter Bunkering  mauy, ey, Q Suppl -
s ser
e - EK Line ling moews  oews s PPV jrocws
MITSUI E&S + + o +

MAN - ClassNK NS United Kaiun Kaisha, Ltd. Partners Partners o Producers
[\7)
w0

Green Innovation Fund I




ST
/TOGRN

January 11, 2022
TOKYO-Mitsui O.S.K. Lines, Ltd. (MOL; President & CEO: Takeshi Hashimoto) today
announced that the company, along with ITOCHU Corporation (ITOCHU, President & COO:
Keita Ishii; Headquarters: Minato-ku, Tokyo) acquired Approval in Principle (AIP) from the
American Bureau of Shipping regarding an ammonia bunkering vessel.

The project is part of a joint development study on ammonia fuel supply chain in Singapore
(Note 1). MOL, which already has acquired experience and knowledge of LNG bunkering
vessels, will play a leading role in this project together with its partners in the LNG bunkering
business in Singapore-TotalEnergies Marine Fuels Pte. Ltd. and Pavilion Energy Singapore
Pte. Ltd.

MOL and ITOCHU jointly designed the ammonia bunkering vessel in cooperation with
Sembcorp Marine Integrated Yard Pte. Ltd., and after conducting a risk assessment (Hazard
Identification Study: HAZID) (Note 2) with the partners in Singapore, applied for and received
the AIP. The vessel's design incorporates extensive safety measures in consideration of
ammonia's toxicity.

Marine engine manufacturers around the world are working to develop an ammonia-fueled
engine. Delivery of the first ammonia-fueled vessel is expected in the late 2020s at the
earliest. The ammonia bunkering vessel, which we jointly developed, will supply these next-
generation-fueled vessels.

Ammoniais in the spotlight as a promising next-generation clean energy source that
produces no carbon dioxide (CO,) during combustion. MOL is working to develop ammonia-
fueled vessels and create an ammonia transport business, in the hopes of launching net zero
emission ocean-going vessels during the current decade and achieving net zero greenhouse
gas (GHG) emissions by 2050, (Note 3) as stated in the "MOL Group Environmental Vision
2.1." (Note 4) At the same time, MOL will contribute to the reduction of GHG emissions not
only in our group business but also in society through initiatives such as the development of
an ammonia fuel bunkering vessel that supplies ammonia fuel to other vessels and
establishing an ammonia supply chain (Note 5).

AIP for
NH3 Bunkering Ship

FEREAY &

MARITIME
SINGAPORE

MARITIME SINGAPORE

DECARBONISATION
BLUEPRINT

WORKING TOWARDS 2050

MOU for NH3 Bunkering

M’ Jroany
Ny ,‘" ITOGRN

PRy, PAVILION
ENERGY
Vopak
M P I\ ' l @ ITOCHU ENEX CO,LTD.

SINGAPORE TotalEnergies




¥/ 3. Frameworks of JOINT STUDY
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MAN Energy Solutions

@) Future in the making MITSUI E&S
(
“ABS ClassNKC

DNV lﬁf&?ir
\ pr— /
e JTOGR\ ™
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v Original JOINT STUDY (established
in 2021) for Common Issues which
are :-

A) Safety for NH3 Fuel Ship
B) Safety for NH3 Bunkering
C) NHS3 Fuel Specification

D) NET CO2 emission of NH3

v After Original JOINT STUDY program
in 2021, ITOCHU proposed “Joint
Session” as to item B) with separated
framework of JOINT STUDY with port
authorities for NH3 Bunkering Safety
(established in 2022).

v" ITOCHU also proposed “Working
Group” for “Key Factors”.

v Sessions for “Key Factors” were
made among Working Group on Jun/
July with participation of several
companies / organizations in Japan.




7+ 9. Road Map for Pilot Project Y

2022 2023 2024 2025 2026
1H 2H 1H 2H 1H 2H 1H 2H 1H

Year

Safety Guideline (IMO) @t Djscussion =———t—— e Approval =)

A|ternative Design (Flag)* DiSCUSSion * ConStI‘UCtion —

MBM Discussion @— Discussion =@ @===== Apply q=====p
MLIT Proposal | |
Pilot Project
B Basic Concept o e
B Detail Discussion Ol
B Construction w
Engine Test
. Target FID Start-up [—
Bunkering g b
B Basic Concept
B Integration
B Detail Discussion
[ ] Construction W
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"+ 10. Challenges for Integrated Project /TocRy

item Challenges
Ship Design Development in parallel with (i) Engine
Ship Development and (ii) Establishment of Safety Guideline
Design
Alternative Design Approval with Flag country
Technical
Safety Safety Guideline at IMO for NH3 Fuel Ship
Guideline Local Guideline for NH3 Bunkering at each bunkering port
Scope of CO2 emission (Life Cycle Assessment)
Certificate
Trade Structure with Certificate
Commercial
: Price INDEX
Price
Mechanism CO2 Premium for Blue / Green NH3
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