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W I NSTITUTE

« The Methanol Institute (MI) was established in 1989

» More than three decades later, Ml is recognized as the trade association for the global methanol
industry

« We facilitate methanol’s increased adoption from our Singapore headquarters and regional offices
in Washington DC, Brussels, Beijing and Delhi
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Essential Methanol
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Methyl chloride (chloromethane)
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ey Fuel uses

sy Chemical uses

Source: Based on data from MMSA (2020)

Methyl teri-butyl ether (MTBE)
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Dimethyl ether (DME)

Methanol-to-olefins
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INSTITUTE

E-Methanol
» Feedstocks: green hydrogen and captured CO,

« Green hydrogen produced from the electrolysis of
water with renewable energy (e.g. solar, wind,
geothermal etc.)

« CO, from industrial flue gas (e.g. steel, cement,
ethanol), biogenic sources, or direct air capture

« E-methanol is a very-low to net carbon-neutral fuel

» Feedstocks: Municipal Solid Waste (MSW), Agricultural
Waste, Black Liquor, Bio-Methane from wastewater
https://www.irena.org/publications treatment, landfills, or animal husbandry
(2021 1an/Innovetion-Outlooke - Feedstocks can be gasified or anaerobically digested to
produce syngas used in methanol production
* Avoided emissions from landfills, incinerators, or dairy
farms potentially allow bio-methanol to be a net carbon-

All globally traded methanol is produced to the IMPCA Methanol
Specification Reference to a minimum purity of 99.85% _
https://www.impca.eu/IMPCA/Technical/IMPCA-Documents negative fuel
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Renewable Methanol Projects ARt

‘rojected Renawable Methanol Production Capacity

www.methanol.org/renewable/
|

Current and Upcoming Renewable Methanol Projects across Countries
* | |Product Il Biomethanc [l E-mzthan

8]

5 p——  § B I I I
“With 80 renewable methanol projects already
announced, we are seeing clear signs of an
incoming wave of bio-methanol and e-methanol
3 Mapbox © COpenStrestMap prOdUCtion”
f+ableau € T o Gregory Dolan, CEO, Methanol Institute

https://www.einpresswire.com/article/594328267/methanol-institute-sees-renewable-methanol-production-growth
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W NSTITUTE

MARINE

Future-Proof Shipping Fuel |

This report provides
Information on how
methanol can help the
shipping hdustry navigate
the transiticn towards low
carbon and carban nautral
shipping in a cost-etfective
and practical mannar.

@ www.methanol.org/join-us

May 2023: Comprehensive report into all
aspects of methanol as a marine fuel,
using all available knowledge, experience,
tools and insights available to date, with
numerous contributors

Covers: Regulatory Drivers; Methanol
Availability; Engines and Fuel Systems;
Bunkering; Safety; Costs; Competitive
Advantage; What is Next for Marine
Methanol?

Case Studies: Proman Stena Bulk,
Maersk, Waterfront Shipping, and Stena
Germanica

https://www.methanol.org/marine/
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2022: “...the Year Methanol Went Global in the

Shipping Industry” W INSTITUTE
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Proceeding with Methanol Tests
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Methanol newbuilds elbow LNG out of the
spotlight in October
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Process: IMO IGF Code

MSC 101
ccc4 2 » * Amendments

* Referral to other
* Fuel cells

sub-committees
*» Ethyl/methyl alcohol

cce 2 * Low-flashpoint diesel cCCH

» Ethyl/methyl alcohol - * Ethyl/methyl alcohol
* Fuel cells * Fuel cells

* Low-flashpoint diesel « Low-flashpoint diesel

{2017

[ 2
MSC 102
®
cce s = Amendments
o Y > * Approval
= , « Ethyl/methyl alcohol o Adeclion
ccet « Fuel colls s
« Ethyl/methyl alcohol P — « Low-flashpoint diesel
* Fuel cells ceC3

* Low-flashpoint deesel Draft Interim Guidelines Validated

* Fuel cells

= EthyVmethyl alcohol

« Low-flashpoint diesel NSC 100
* Amendments
* Confirmation

* Referral to other sub-commattoes
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IMO IGF Code Approval

INTERNATIONAL E
MARITIME
ORGANIZATION

4 ALBERT EMBANKMENT
LONDON SE1 7SR
Telephone: +44 (0)20 7735 7611 Fax: +44 (0)20 7587 3210

MSC.1/Circ.1621
7 December 2020

INTERIM GUIDELINES FOR THE SAFETY OF SHIPS
USING METHYL/ETHYL ALCOHOL AS FUEL

1 The Maritime Safety Committee, at its ninety-fifth session, adopted, by resolution
MSC.392(95), inter alia, amendments to chapters II-1, lI-2 and the appendix to the annex of
the International Convention for the Safety of Life at Sea (SOLAS), 1974, to make the
provisions of the International Code of Safety for Ships using Gases or other Low-flashpoint
Fuels (IGF Code) (resolution MSC._391(95)) mandatory under the Convention.

2 VWhile the provisions of the IGF Code in part A-1 limit the application to natural gas,
the Committee recognized that requirements for additional low-flashpoint fuels may be added
to the Code as and when developed.

3 The Maritime Safety Committee, at its 102nd session (4 to 11 November 2020), aware
of the increased use of methyl/ethyl alcohol as fuel and the current lack of relevant provisions
in the IGF Code, approved the Interim guidelines for the safety of ships using methyl/ethyf
alcohol as fuel (the Interim Guidelines), as set out in the annex.

4 The Committee agreed to keep the Interim Guidelines under review, taking into
account operational experience gained with their application.

5 Member States are invited to bring the Interim Guidelines to the attention of all parties
concerned.
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IMO IGF Code

IMO IGF Code — Methanol RA
= |ACS ==

No. Risk assessment as required by the IGF Code
146

(Aug 1.1 General
2018)

NO.146

To help eliminate or mitigate risks a risk assessment is required by the IGF Code'. In this
regard it requires that the risk assessment is undertaken using acceptable and recognised
techniques, and the risks and their mitigation are documented to the satisfaction of the
Administration.

It is recognised that there are many acceptable and recognised techniques and means to
document a risk assessment. As such, it is not the intent of this document to limit a risk
assessment to a particular technique or means of documentation. This document does,
however, describe recommended practice and examples to help satisfy the IGF Code.

1.2 Risk assessment - Objective

The objective or goal of the risk assessment, as noted in the IGF Code, is to help “eliminate
or mitigate any adverse effect to the persons on board, the environment or the ship™. That is,
to eliminate or mitigate unwanted events related to the use of low-flashpoint fuels that could
harm individuals, the environment or the ship.

Source: IACS Recommendation No.146
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INTERIM GUIDELINES FOR THE SAFETY OF SHIPS
USING METHYL/ETHYL ALCOHOL AS FUEL

Fuel containment system Fire safety In dEpEI‘IﬂEI’It fuel tanks

Ventilation
Control, monitoring and safety systems

- . _ Risk assessment
Training, drills and emergency exercises

Functional requirements Provisions for location and protection of fuel piping

Limitation of explosion consequences
Control, monitoring and safety systems

. Electrical installations
Bunkeri ng Fuel supply to consumers

Material and general pipe design Ship design and arrangement

Power generation including propulsion and other energy converters

Explosion prevention and area classification
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Game Changer: Maersk Vessel Orders @@%

GREEN TRANSITIOI:I

MAERSK LAUNCHES FIRST GREEN METHANOL-POWERED CONTAINER VESSEL CdNNJ

INSTITUTE

21 Feb 2021: Maersk announces that the world’s first
carbon neutral container vessel by 2023 will operate on
dual-fuel methanol

24 Aug 2021: Maersk accelerates fleet decarbonization
ordering eight 16,000 TEU ocean-going vessels to
operate on methanol

$1.4 billion order each vessel $175 million 10-15% more
expensive

Maersk has now ordered 25 newbuild methanol dual-fuel
vessel, with an additional 11 retrofit orders

14 September 2023: Naming ceremony held in
Copenhagen for Laura Maersk the world’s first methanol
dual-fueled container ship, bunkered with green methanol
from OCI

Each ship will require 35,000-40,000 tons of methanol
annually or a total of over 750,000 tons of methanol
Customer Pull: Maersk’s 200 largest customers asking
for carbon neutral transport

@ www.methanol.org/join-us
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Game Changer: Maersk Methanol Supply W nsTiTuTE

« 10 March 2022: Maersk began announcing a series strategic partnerships with now ten leading companies --
including Ml members Proman, Orsted, European Energy, Wastefuel, and SunGas Renewables -- with the
intent of sourcing at least 730,000 tons/year of green methanol by end of 2025

« 14 September 2023: Maersk announces the formation of a new company — C2X Global — to produce up to 3
million metric tons of methanol per year by 2030

* Maersk estimates will need 6 million tons of renewable methanol by 2030 to fuel 25% of their 700-vessel fleet

. - Fuel supply from partnerships
Maersk has made partnerships with seven green fuel e pe s el
pioneers that will accelerate the green fuel transition R ET
L0k in place,
‘to -6 million
TS CIMC ENRIC £
Orsted w R @ N (+]
300,000 tonnes pf = 50,000 tannes per vt = 200,000 tonnes per year
= First delivery in 2025 = First delivery in 2024 = First delivery in 2025
* United States + China = Multiple lacations
= = EURD I
S EROEEAN (P 2 conres - @ WASTEFUEL =
= 2-300,000 tannes per year = 50,000 tonne: 5 peryear = 30,000 tonnes per year
= First delivery in 2025/2026 = First delivery in 2024 = First delivery in 2024
= South America & United = China = South America r
945,000
BemeE @ ceo
------
= 200,000 tonnes per year 2025 2024 2025
« First delivery in 2024
.= MAERSK
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Order book =) Fuel Consumption ¢ HEPEicEr:

Alternative Fuels Uptake Potential Methanol Demand
- - Top Owners
184 x 300 = 55,200 mt/day CMA CGM
55,200 x 25 = 1.38M mt/mo Maersk
209 _1.38M X 12 mo = 16.56M mtpa_ Bvergrecn M...

X-Press Fee...

No. Vessels

COSCO Shi...

Alt Fuel Uptake by Number of Vessels MM

mm Order Book % Order Book 0O0OCL

Methanol 25.0 0.0% 184.0 3.4% Mitsui OSK ...

Acta Marine

Methanol

Hafnia Limited

Engine Designers Uptake by Vessel Type Nissen Kaiun
Oceonix Ser...

WinGD Sulzer Cruise Oil and Products Tanker SAL Heavy ...

wee \\‘

209
No. Vessels

Inknow ) ) WFS & Mari. ..
Unknown Chemical Product Carrier

CMES Shipp...
209

Bulk Carrier Lauritzen Bu...

No. Vessels Nippon Yuse...
Proman Ship...

Proman Sten...
MANB. & W.

Containership Stena Line

Source: Clarksons
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Potential Bunkering Demand

Tanker ®Bulker ™ Containeship ® Other Cargo RoPax m Cruise
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Leading by Example - Tankers CUScaer

https://www.methanex.com/news/release/methanex-and-mol-

complete-first-ever-net-zero-voyage-fuelled-by-bio-methanol/

In 2016: Methanex subsidiary Waterfront Shipping
launched first methanol dual-fuel 49,000-DWT
chemical tanker, the Cajun Sun, using MAN ES two-
stroke engines.

WEFS now has 18 methanol dual-fuel vessels in its
fleet, with over 140,000 hours of operating hours.

24 Oct 2023: Proman Stena Bulk hold naming
ceremony in New Orleans for Stena Pro Marine, one
of four methanol-fueled tankers, with two more
methanol vessels on the way. The vessel has been in
full-time operation since mid-2022, and consumes
12,500 tonnes of methanol annually.

February 2023: The dual-fuel vessel Cajun Sun,
operated by WFS and chartered from MOL,
completed the first-ever net-zero voyage fuelled by
bio-methanol. By blending ISCC-certified bio-
methanol that has negative carbon intensity with
natural gas-based methanol, net-zero greenhouse https://www.proman.org/news/proman-
gas emissions on a lifecycle basis were achieved for 77 >Ui<ho denaming ceremony-for

methanol-tanker-stena-pro-marine-in-the-

the 18-day trans-Atlantic voyage. port-of-new-orleans/
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Technology Readiness

Figure 3.3

Estimated maturation timelines for energy converters, onboard CCS technologies, and corresponding safety
regulations for onboard use

Methanol 2-stroke engine @
4-stroke engine el

Boiler

Cee—y
Fuel cell Treeeeeee—

Regulations for eonboard use @

Ammeonia  2-stroke engine

Ce—)
4-stroke engine L ——)

Boiler )]
Fuel cell P—— ]
E— /]

Regulations for onboard use

Fuel cell

Hydrogen 4-stroke engine eeeeeee—)
ee—y

Regulations for onboard use

eee——)
cCs CCS technology O reeeeeeee—)

Regulations for onboard use = /]
2022 2026 2030 2034

Validation (TRL 4) ) Onboard technology available (TRL 9)

Low safety reqgulatory maturity ml¥) High safety regulatory maturity

BONY 2022

https://www.dnv.com/maritime/publications/maritime-forecast-2022/index.html

@D www.methanol.org/join-us


https://www.methanol.org/
https://www.methanol.org/join-us
https://www.facebook.com/Methanol-Institute-209246762424213/
https://www.linkedin.com/in/methanol-institute-26787930/
https://twitter.com/MethanolToday
https://www.youtube.com/user/MethanolInstitute
https://www.methanol.org/join-us/

EaSin Bunkered W) INSTITUTE

Methanol Bunker Vessel Planned
for Northern Europe

Global Energy Group orders first methanol
bunkering tanker for Singapore

Japanese newbuilding could pave the way to a new generation of versatile
bunkering tankers

&, Jonathan Boonzoier L) - Smgapare

First dual-fuel methanol bunker barge headed for
Rotterdam

OC! and Unibarge have joined forces to develop Europe's first dual-fuelled green methanol bunker barge, driving

cleaner shipping. The vessel will be doployed at the Port of Rottardam (n 2024

@ www.methanol.org/join-us
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Bunker & Safe Handling Guidelines QCREERiEREE:

« Bunker guidelines have been released by iaph Seom g @ METHANOL
International Association of Ports and e
Harbors, Lloyd’s Register, China N TECHNICAL
Classification Society and EU CEN . @ -

* Guidelines cover:

 Truck-to-Ship bunkering —
» Shore-to-Ship bunkering '
« Ship-to-Ship bunkering S

 Additional guidelines being developed by
leading ports including Port of Rotterdam
and Port of Singapore

« FASTWATER.eu project has released report

FEEPARIINEARARTER
2023

on methanol supply, bunkering and _ WFASTWATER
infrastructure

* MI prepared Methanol Safe Handing and T
Safe Berthing Technical Bulletin and HANDLING
comprehensive Methanol Safe Handling MANUAL
Manual

&P www.methanol.org/join-us
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W I NSTITUTE

* Green Marine has established training hubs in Asia, with senior
trainers, classrooms and onsite facilities as well as appropriate
government networks for certification

Crew Training

GREEN MARINE

Basic SOLAS/IGF/STCE requirement for the Basic and Advanced IGF
trainings already in hand, modified to ensure they are methanol
specific

C .
IBIA .

Contact Us

Singapore
Polytechnic

Courses lectures materials have been finalized with courses now on
offer: Basic, Advanced, M&O, Bunkering

Download Brochure

MAN Engine

Chemical & Industrial Motor Vehicle Conventional Marine Fuel

o Physical Properties o Physical Properties ™ physical Properties

Methanol for Maritime

Live Online Training: 2-Part series | Over 2 days
29 - 30 August 2023 | 13:00 - 16:00 (SGT)

Download Brochure I Register Now

@ www.methanol.org/join-us

Methanol Content, Density,
Distillation Range, Water,
Appearance, Colour

Methanol Content, Density,
Distillation Range, Water,
Appearance

R o

Ethanol, Acetone, Aldehydes +
Ketones, Carbonyl Compounds

w By-Products

Other Alcohol & Ethers, Other
Hydrocarbons

= Chemical Properties

Carbonizables, Permanganate
Time/Content, Non-volatile
Matter, Evaporation Residue,
Total Acidity/Alkalinity

O

Sulphur, Chloride, Iron

 Chemical Properties —

Gum, Non-volatile Matter,
Evaporation Residue, Total
Acidity/Alkalinity

o Contaminants

Sulphur, Chloride, Sodium,
Lead, Phosphorous

Viscosity, Density, Cetane
Number / CCAI, Flash Point,
Pour Point, Cloud Point, Water,
Appearance, Lubricity

o Physical Properties R

Methanol Content, Water,
Lower Calorific Value,
Appearance

Acid Number, Total Sediment,
Oxidation Stability, FAME

Carbon Residue, Ash

o By-Products —_—

Ethanol, Acetone

Sulphur, Hydrogen Sulphide,
Sodium, Vanadium, Al + Si,
Used Lubricating Oil, Ca + Zn,

d Chemical Properties

Acidity

Ca+P

Sulphur, Chloride
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Safety Assessment o ETHANOL

Fubire Fonks sk dmmamst | Wiat #f scasarion. "
W Table 1: Rizk acceptance criteria

» June 2022: Together in Safety, a non-regulatory _
e ——

shipping industry consortium initiated the “Future S
Fuels Risk Assessment,” a cross-industry study
to evaluate the potential operational risks of
LNG, methanol, hydrogen and ammonia.

W rezenb ek Toiausklerkd -ALAES I sy i

Likelihood

» The study, which involved a series of hazard
identifications (HAZID) workshops across a set of
operational scenarios, found of the four fuels

. . Bud Darr, Executive Vice President, Maritime
reviewed, methanol poses the least overall risk, Policy, MSC Group: “Without the safety issues
followed by LNG, hydrogen and ammonia. being thoroughly identified and properly

addressed, we will not reach the end state we
» Methanol scored the lowest risk ratings within need. Safety and net zero GHG operations must

] . . . go hand-in-hand in a world powered by future

navigation-related scenarios, as well as in fuels at sea.”

scenarios related to ship operations.

* Methanol also scored the lowest risk ranking in 4 Together
. " in Safety

the external event scenario of hull breach from
ship collision.

« The study identified some ‘intolerable’ risks

) ) . Future Fuels
associated with ammonia that need to be Risk Assessment

resolved before it can be used at scale as a
bunker fuel. https://togetherinsafety.info

@ www.methanol.org/join-us


https://www.methanol.org/
https://www.methanol.org/join-us
https://www.facebook.com/Methanol-Institute-209246762424213/
https://www.linkedin.com/in/methanol-institute-26787930/
https://twitter.com/MethanolToday
https://www.youtube.com/user/MethanolInstitute
https://www.methanol.org/join-us/
https://togetherinsafety.info/

ISO/CD 6583:2023 — Methanol Marine Fuel Standard § 2EERIEREL:

Characteristics Units Limit MMA MMB MMC Test method(s)
and references®
General requirements Clauses 5-7
Appearance Homogenous, clear and free of suspended IMPCA 003
matter
e I D D e Y
p Methanol content by % Min 99,85 99,85 99,70 a :
[ mass on dry basis .
< L 2
Impurities content by % Max. 0,15 0,15 0,30 IMPCA 001
mass on dry basis?
Distillation range o
at 760 mm Hg C Max. 1,0 1,0 Report ASTM D1078
Ethanol on a dry basis mg/kg Max. 50 50 150 IMPCA 001
Water content by mass % Max. 0,100 0,100 0,500 ASTM E1064
Acetone on a dry basis mg/kg Max. 30 30 30 IMPCA 001
Min. 795,0 795,0
Density at 15 °C kg/m3 ASTM D4052
Max. 797,0 798,0 (see 6.3)
Chloride as CI- mg/kg Max. 0,5 0,5 2,0 IMPCA 002
ASTM D5453
Sulfur mg/kg Max. 0,5 0,5 10,0 (see 6.2)
Acidity as acetic acid mg/kg Max. 30 30 30 ASTM D1613
Lubricity c z :
Particle count d s :

a  Methanol content by mass on a dry basis equals 100% minus impurities content by mass on dry basis measured in
accordance with IMPCA 001.

b Impurities content by mass on dry basis shall be calculated as the sum of the individual impurities results.

¢ See Annex C.
4 See AnnexD.

¢ For test methods that do not include precision data for methanol, ISO 4259-2 cannot be applied in case of dispute.

The three grades as developed:

— Marine Methanol grade A (MMA): this is based largely on the IMPCA
specification but with placeholders for additional requirements in respect of lubricity
and cleanliness, as represented by the particle counting, when tests for those
characteristics become generally available;

— Marine Methanol grade B (MMB): this is based largely on the IMPCA
specification;

— Marine Methanol grade C (MMC): although derived from the IMPCA specification
some wider tolerances are provided in respect of a number of the listed
characteristics.

This section shows a calculation of E,; for an example methanol fuel as MMC. The composition of the
methanol fuel and the net specific energy values of the individual species in this example are shown in
Table B.1.

Table B.1 — Example of MMC methanol fuel

Compounds Composition Net specific energy
% by mass M]/kg
Methanol content on a dry basis 99,90 19,902
Ethanol content on a dry basis® 0,0120 26,802
Acetone content on a dry basis? 0,0030 30,80
Other impurities® 0,085 Not defined
Water 0,350 0

a  Source: MEPC 364(79)7.

b Species with concentration below 0,1% are not to be included in the calculation; See B.1.

¢ Other impurities covers those detected by test method IMPCA 001 other than those identified in
this example as ethanol and acetone. If such impurities are identified at a concentration not less
than 0.1% by mass then those should also be included in the calculation using accepted net
specific energy (NSE) values appropriate to the compound. For the other impurities at
concentrations less than 0.1% by mass those are not to be included.
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Shipping

. Silk Alliance — China to Singapore

o Beginning to kick off after some realignment

o MPAjoined in July

o Ml delivered a Methanol Webinar in late
September (producer perspective)

o Focus on ‘green’ methanol currently

o Voiced concern by several participants regarding
the need to blend fuel to start

. Port of Rotterdam | Singapore
o MPA has taken over Methanol Track
o Focus on ‘green’ methanol currently
o Using it as an opportunity to introduce fuel
blending benefits

. Shanghai C40 — Shanghai to LA/Americas

o Recent introductory workshop took place in
Shanghai after many months of pause

o Member cities include: Aukland, Barcelona,
Copenhagen, Dubai, Durban, Guangzhou, LA,
Melbourne, NY/Newark, Oslo, Rotterdam, Seattle,
Shanghai, Singapore, Stockholm, Sydney, Tokyo,
Vancouver, Yokohama

@ www.methanol.org/join-us

Cruise

. Port of Seattle | Alaska | Vancouver Fraser Port
Authority

o Announced over a year ago with Pacific
Northwest target region

o Maersk McKinney Centre stepping into project

o Members now include: Princess Cruises, Holland
America, Carnival, Norwegian, Royal Caribbean,
Celebrity, Cruise Lines International Association
and Methanex

MI Green Corridor Working Group

. GC Working Group
o To be administered by Marine Fuels Committee
o Prioritize work across all GCs
o Will form in coming weeks
o First organizational Meeting mid-December

MI IMO Working Group

. EU-based IMO Working Group

To be administered by Ml Brussels staff
WG embedded within Policy Committee
Drafting key activities for wider discussion
To liaise with MFC and GC WG

o O O O
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Staff Contacts

Zhao Kai
Matthias Olafsson Chief China Representative
Chief EU Representative e o e e s s . s s s
1
: Toni Zhou
Rafik Ammar : :‘""""""""' Office Manager
Manager of Gov. & Public Affairs EU 1 1
rammar@methanol.org : :
1 1
1 1
1
Greg Dolan 1
CEO
gdolan@methanol.org Q
Larry Navin 1 Chris Chatterton
Vice President for External Affairs 1 9 coo
Inavin@methanol.org | ——— i cchatterton@methanol.org
1
Lorfdon D?Uglas : Q—------------. Vacant
Social Media & Web Manager 1 Manager, Business Development
|douglas@methanol.org :
1 Belinda Pun
Jacqueline Henley : Finance Manager
Office Manager 1 bpunr@methanol.org
jhenley@methanol.org :
1
1
1
[=]srii[m] l ——
= : Prakriti Sethi

======0 |ndia Representative
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