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A The Methanol Institute (MI) was established in 1989

A More than three decades later, Ml is recognized as the trade association for the global methanol
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he problem with writing editorials is that they can come to

look extremely misplaced predictions rather quickly. Not

'I"l'_alqg)’\ii}lflm Eovast M

Damen introdu that that has ever stopped me before, so here goes!
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I am calling the future fuel race over for this decade — methanol is the - CRUISE AND FERRY BRI
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~Methanol Takes Lead in Shipping’s Quesl lor Green Fuel
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again | am wary of writing the next word for how it might be viewed in

posterity — clear winner.
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Norwegian Cruise Line's $1.3bn methanol
bet a ‘great signal’

Shaping a better maritime world
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Norwegian Cruise Line Holdings
Proceeding with Methanol Tests

CMA CGM signs for $3bn worth of
an Expa methanol and LNG powered boxships
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Methanol newbuilds elbow LNG out of the
spotlight in October
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Marine Methanol Report

W) INSTITUTE

W INSTITUTE

MARINE

Future-Proof Shipping Fuel

This report provides
Information on how
methanol can help the f )
shipping industry navigate JeesEEE =
the transition towards low [

carbon and carbon neutral .
shipping In a cost-effective &8
and practical manner.

@ www.methanol.org/join -us

A Comprehensive report into all aspects of

methanol as a marine fuel, using all
available knowledge, experience, tools and
iInsights available to date, with numerous
contributors

Features case studies from Maersk,
Waterfront Shipping, Proman Stena Bulk,
and Stena Germanica

Focus on support for policy proposals
which MI could then use to push our key
messaging and sensibly localized policy
solutions to the global decarbonization
effort

https://www.methanol.org/marine/

Executive Summary

Methanol Is a well-known fuel that ship operators can deploy today to reduce pollutant emissions
and set themselves on a path to carb Y
ering solutio

Shippin

operate o y significant! i issi of co ional pollutants,
such as

Figure 1. Expacted Availability of Alternative Marine Fuel Technologies - DNV Estimates

I-stroke engine
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Methanol Leading Decade

Alternative shipping fuels outlook - 2030
(%)
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Methanol

0 20 40 60 80 100
Source: S&P Global Commodity Insights

& 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/

Game Changer 1: IMO IGF Code
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* Fuel cells
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Game Changer 2.0: Maersk Vessel Orders -

ET MAERSK rve mey o sonwouss oo schers " L2 MAERSK

A 21 Feb 2021 Maer sk announces th

A.P. Maller - Maersk will onerare rhe world's first

STt g TR e T T s Maersk secures green e-methanol for the world's T '
carbon neutral iner vessel By 25 - seven years first container vessel operating on carbon neutral carbon neutral container vessel by 2023 will operate on
2 - fue

dual-f u e | met hanol
A 24 Aug 2021: Maersk accelerates fleet decarbonization
ordering eight 16,000 TEU ocean-going vessels to
operate on methanol
A $1.4 billion order each vessel $175 million 10-15% more
8 iy ¥ expensi ve
nThe reason that werphaVve,ad00nse (Thoy | A5 Qat 2023: Maersk orders additignal six 17,000 TEU

methanol on the firstone is thatitis g4y the right solution then there methanol dual-fuel vessels, in total now ordered 19
the most mature from the technology | pe g big retrofit opportunity for  vessels to be delivered by 2025

SEEEENNE U Gl (aieh Gyl us. 0~ MaersiBkoLEO AS8 Al 2023: Maer skds f i r sfuelethfeeddr a |

t hat can burn it.g MQRF%B ga : X
P rr ng Maer.s 10
o vesseél f,lS()O ?EtU moved from drvdock to water at
Christiansen, head of February earmings call k( ) Y

decarbonization at Maersk — — Korean shipyard
A Each ship will require 35,000-40,000 tons of methanol
https://www.maersk.com/news/articles/2022/10/0 = annuall y Ofr a ) tot al o f over
5/maersk-continuesgreentransformation i A CustomerPul: Maer sko6s 200 | argest

for carbon neutral transport
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Game Changer 2.1: Maersk Methanol Supply (ARt

A 10 March 2022: Maersk began announcing a series strategic partnerships with now ten leading companies --
iIncluding MI 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

A 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 T R
pioneers that will accelerate the green fuel transition Adcitional requirerment
LOls in place
G o CIMC ENRIC @ ' 0 up to -6 milllon
rsted v e N
300,000 tannes per year = 50,000 tonnes per year = 200,000 tonnes per year
= First delivery in 2025 = First delivery in 2024 = First delivery in 2025
= United States = [China = Multiple locations
= = EUROPEAN AR ~, ... : @ L=
- == EMERGY wr .J ! ! WASTEFUEL =
= 2 -300,000 tonnes per year = 50,000 tonnes per year = 30,000 tonnesperyear | peemee ey
= First delivery in 2025/2026 * First delivery in 2024 » First delivery in 2024 i Reguirement of 500,000
f F . _ . 0 tonnes for already
= South America & United = China = South America ! announced vessels by 2085 |
States I ~ =R
945,000
- EilEER
E‘ DEBO EMERGY @ =345 000
15,000
= 200,000 tonnes per year 2023 2024 2075 2080
= First delivery in 2024
.= MAERSK
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Dominating Container Orderbook (O Rataaiels

== e
Methanol boxship orders growing

more rapidly than all other fuel types
Current orderbook: propulsion method by capacity/order date @ o
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Methanol Dual-Fuel Orderbook

Scenario
(Source: Clarksons, June 2023) F=Forecast
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200
Clarksons forecasts suggest a significant climb in methanol capable and methanol ready orders. In 2022, methanol accounted
for 3% of the orderbook (7% by GT). By 2030 this could be close to 20%, representing up to 1,200 vessels. 0
2017 2019 2021 2023F 2025F 2027F 2029F
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Leading by Example - Tankers @ NSTITUTE

launched first methanol dual-fuel 50,000-DWT chemical
tanker, the Cajun Sun

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

A In December 2022, Proman Stena Bulk took delivery of its
fourth methanol-fueled tanker, and has two more methanol

vessels on the way

A In 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 gas
emissions on a lifecycle basis were achieved for the 18-day
trans-Atlantic voyage. This innovative fuel solution, produced
at our ISCC-certified plant in Geismar, offers shipping
companies the ability to achieve net-zero carbon emissions
today, supporting the idfcathdustryos transit

https://www.methanex.com/news/release/methaneand-mol- future.
completefirst-evernet-zerovoyaqgefuelled-by-bio-methanol/
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On the Water and On the Way
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=1 Methanol Fuelled Vessels on the Water and
on the Way

China (March 2023)
COSCO has placed orders for four 16,000 teu

methanol-fueled ships at its affiliated yard in

Yangzhou for an undisclosed price basis delivery in

the second half of 2025.

Sing
Singapore’s Consort Bunkers has signed a contract

B with China Merchants Industry Holdings (CMHI)

\ Jinling for a series of six 6,500-dwt methanol fuels

' =] h' new buildings, to be delivered in 2025
] .

Denmark (March 2023)

FJ. Lauritzen has signed a letter of intent with

i

Tsuneishi Shipbuilding, for the construction of at
least two methanol dual-fuel 81,200 DWT Kamsarmax
bulk carriers. The vessels have been ordered in
partnership with Cargill, which will operate the

vessels for a period of at least seven years.

China (March 2023)
China State Shipbuilding Corporation has signed a

cooperation agreement with France's CMA CGM
Group to produce 16 large methanol dual-fuel
container vessels worth more than 21 billion yuan

(about 3 billion U.S. dollars).

=
77 Mi@methanol.org | www.methanol.org

www.methanol.org/marine/
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Engines Available and More Coming (%

ADVANCED DUAL ™~ JEE=TDD
FUEL TECHNOLOGY st s e

MAN ME-LGI
ME-8Ingee LM Sestwatogy
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FEL W Y A e
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- - vt OB OD®  cwesrtenioy '3

Since 2016, MAN has received orders for 110 large,
two-stroke methanol engines, with 24 already In
operation in chemical tankers operated by Ml
members. Another 100+ engine orders on the way!!!

@ www.methanol.org/join -us
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WRTSRA WinGD and HSD Engine in JOP on methanol-fueled

two-stroke engines

Rolls-Royce developing mtu ﬁzzm 8
methanol engines to make

shipping greener

WARTSILA 32
METHANOL

SSSSSSSSSSSSSSSSSSSSSSSSSSSSS

CSSC’s self-developed 6M320DM methanol fuel engine successfully ignited
for the first time

MAN Energy Solutions Upgrading Four-Stroke
Engines for Green Future-Fuels

Methanol to be available for maritime use from 2024

Satie Cw Sarnanie Canln Msoaes Mwtiu ALAN e csann ersaa. i X Rude ' ae SariPals

CATERPILLAR MARINETO SUPPORT
SELECT CAT® 3500E SERIES ENGINES
WITH DUAL FUEL METHANOL

T

2-STROKE AND 4-STROKE

HHI-EMD methanol engine gains
type approval

Hyundali Heavy Industries - Engine & Machinery Division’s new methanol
dual fuel HIMSEN engine has completed type approval testing with seven
class societies including KR, ABS and DNV.
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Maritime Partners/E1 Marine (SREataiss

AThe worl doés -flieled teviboamssettogoim thé fleet of
Metairie, La., based Maritime Partners LLC and become available for
charter in 2023 to meet the pressing demand for sustainable towboat
operations.

A The vessel, the M/V Hydrogen One, will be IMO 2030 compliant, meet
the USCGOs Subchapter M requirement
of 550 miles before refueling. It is being developed by Maritime Partners
In cooperation with Elliott Bay Design Group, el Marine, and ABB.

A Decarbonizing the towboat sector poses substantial challenges,

particularly due to towboatso 1 nher
Batteries are only suitable for boats that operate on fixed routes and can
recharge dail vy, and a towboatos | 1 m

of pressurized or cryogenically stored gases as fuels. There are also very
few dockside facilities to load such marine fuels, which severely
constrains a vessel 0s range and fun

A The ship has been designed by Elliott Bay Design Group using proven,
efficient technology throughout, fr
and automation t o +oilhydMgenfueheelds met ha
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CoMeBust 1 Methanol Pilot o METHANOL

Fordensstratagisk
FF|l===
Inoustion

‘ CoMeBust-Me PROJECT PARTNERS PROJECT MAIN TASKS

CONVERSION METHODS FOR COMBUSTION OF METHANOL

ScandiNAQS AB Englne conversion

- To provide ship design * ScandiNAOS: Dual fuel kit 50-85% Diesel

* To provide Dual-fuel kits replacement
Siofartsverket * Suitable engine for Sjdfartsverket

* Ship owner & operator « Kit is Generic for any diesel engine 200-1000kW
* To convert the ship to methanol operation

« IMOQ Tier Ill (Emission approval)

Chalmers hi .
* To employ one Post doc. Dedicated for applied dual fuel research Ship conversion
Swedish Energy Agency * Tanks
* To cover 50% of project costs « Ventilation

" B v Industry partner (Methanol institute and Proman AG) * Safety system

#7%) CHALMERS . . i : _ _ ]

gray CHALMERS 6 SJOFARTSVERKET vy W INSTITUTE 2N To fund the project with approx. €200.000 cash Research

* Chalmers university to employ one dedicated
D TOTAL Project budget 8.6MSEK = €850.000 pDSF doc researched supporting methanol
Dual fuel strategy propeller curve Sm Englne dE‘UEImeent
3500 0% e T

TO%

3000

~ Methods to Reach High Diesel Displacement
- A Cooler combustion air

40%

- AEGR

20%

. ADerate

0%

A Lower compression ratio

Enmar Engines AB. ScandiNAOS AB
NAAAY SAAASAAAS

2500

2000

Torgque NM

1500

1000
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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
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https://www.dnv.com/maritime/publications/maritime -forecast2022/index.html
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2023 Main Methanol Inter-Regional Trade Flows (-000- Metric Tons)
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$/Gj Platts Bunker fuel Rotterdam prices by calorific value
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Rotterdam Methanol = $290/tonne
Ship and Bunker

Rotterdam VLSFO = $534/tonne
Rotterdam MGO = $675/tonne
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Easily Bunkered
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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 Boonzaler O Singapore

First dual-fuel methanol bunker barge headed for
Rotterdam
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OCI and Unibarge have joined forces to deveiop Europe's first dual-fuelied green methanol bunker barge, driving

cleaner shipping, The vessel will be deployed at the Port of Rotterdam In 2024
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