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Joint Development Projects
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AVIN Suezmax Tanker - World’s First Ammonia/LNG Ready Design

• The 3 x Suezmax vessels to be 

built at New Times Shipyard, 

comply with both the ABS 

Ammonia Ready Level 1 and the 

LNG ready level 1 requirement



• EMSA Consortium Studying Alternative Fuels and Technologies
- Biofuel, Ammonia, Hydrogen, Wind Assisted Propulsion, Air Lubrication + Extra (TBD)

- Availability, life-cycle emission characteristics and economic aspects

- Current regulatory framework, identify any gaps and include safety assessments for the 
application of each fuel and power source to cargo as well as passenger vessels

EMSA Consortium
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Ammonia Fueled Container Feeder

• Joint Development Project

• 2019 – 2020: Phase 1
- ABS, SDARI and MAN

- Conceptual design

- HAZID

- AIP 

• 2020 – 2021: Phase 2
- Ship design developped according to a 

specific route

- Space and cost optimization

- Electricity produced from Ammonia

- HAZID/HAZOP

- AiP Q1-2022
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• ABS is a founding partner

• Studies covering:
- SOFC study

- Retrofit studies on many fuel types:

• LNG

• Ammonia

• Methanol

• CCS

• Wind Assisted Propulsion

• Air Lubrication

- Ammonia bunkering

Mærsk McKinney Møller Center – Zero Carbon Shipping
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https://zerocarbonshipping.com/#



JIP with NOV

CLEAN ENERGY 
TO OFFSHORE 

ASSETS

RENEWABLE ENERGY 
GENERATION AND 

STORAGE

FERTILIZER 
TERMINALS

BUNKERING 
STATIONS

SAFE AND ZERO ENERGY STORAGE 
SUBSEA FOR ALL, POPULATED AND 

NON-POPULATED AREAS

• Safe storage of large volumes of ammonia subsea

© 2021 NOV | Proprietary and confidential.
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Mejillones Project HyEX, 

North Chile

Ammonia Projects

SOC4NH3, Denmark

H2RES, Denmark

Greater Copenhagen Project, Denmark

Zeeds, Finland

Yara and ENGIE Pilbara, 

Western Australia

Asian Renewable Energy 

Hub , Pilbara

Porsgrunn, Norway

Hellesylt, Norway

Mongstad Ind. Park, Norway

Hydrogen Projects

H2SHIPS, Belgium

Hyport, Belgium

CMB.TECH, Belgium

POWER2AX, Finland

BigHit, UK

Gigastack, UK

H2Teeside, UK

Shell SOFC, UK

WESTKUESTE 100, Germany

Port of Hamburg, Germany

Rockstock, Germany

Aqua Ventus, Germany 

NortH2, Netherlands

Project H-Vision (Port Rotterdam), Netherlands

Yara & d Ørsted - Sluiskil plant, Netherlands

SOHAR Port & Freezone going Green, Oman

HYPORT Duqm, Oman

World Map of Emerging Blue & Green NH3 & H2 Power Production Projects 

SOFC4Maritime, Sweden

Fertiberia and Iberdrola , Spain
H2 Sines Project, Portugal

Enel & Saras Project , Italy

Enel & ENI Project ), Italy

Eyre Peninsula Project, 

Australia

FMG, Bell Bay Tasmania

Origin, Bell Bay Tasmania

H2TAS, Bell Bay Tasmania

IBE, Port Anthony, Victoria

APA Badgingarra Project, 

Wes. Australia

BP Geraldton, Western 

Australia H2-Hub, Gladstone, 

Queensland

Pacific Solar Hydrogen , 

Callide, Queensland

CF Industries, 

Donaldsonville, Louisiana

Thyssenkrupp Uhde

Chlorine Engineers, 

Quebec

Monolith Materials , 

Nebraska
Air Liquide Bécancour, 

Quebec 

Fortescue Future 

Industries project & Porto 

do Açu Operações S.A, 

Brazil

Enegix, Port of Pecem, 

Brazil

Delicias Solar, SA de CV, 

Mexico

HIF, Magallanes, Chile

Helios Green Fuels Project 

at Neom, Saudi Arabia

Beijing Jingneng Inner 

Mongolia) in Eqianqi, China

HyNET, South Korea

(FH2R) , Japan

PAU blue ammonia , 

Indonesia
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• ΙΜΟ accounts only for Tank-to-Wake emissions 

- Unreacted CH4 and N2O not included

• ISWG-GHG 9 Agenda: “further consider concrete proposals to encourage the uptake of alternative low-
carbon and zero-carbon fuels, including the development of lifecycle GHG/carbon intensity guidelines for all 
relevant types of fuels and incentive schemes, as appropriate;”

• Discussions will be held at MEPC 77 on the Well-to-Wake emissions (including fugitive emissions)

• Potential proposal as a replacement of current Cf used at IMO / MEPC.308(73)

• Pre-defined values for different types of fuels with different production pathways

Regulatory Framework

Onboard fuel

Well-to-Wake emissions

Shore electricity

Well-to-Wake emissions

12 | Ammonia as a Marine Fuel



Life-Cycle Fuel Schemes
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Green and Blue Life-cycles Are Preferred Among Three Color-coding Fuel Schemes



Well-to-Wake Emissions

14 | Ammonia as a Marine Fuel



Well-to-Wake Emissions

Grey*: 

- Produced from CH4

Blue**: 

- Produced from CH4 + CCS

Green***:

- Produced from green Electricity

Orange***:

- Mix of green and gray 50/50

* Based on H2 produced via steam reforming and then used to produce 

NH3. GHG Emissions model by SINTEF is benchmarked against known 

sources (Spoof-Tuomi, 2020; Alfa Laval, 2020; MITACS., 2017, Singh et al, 

2018)

** Assumption: CCS offsets 80% of the WtT emissions 

(Thinkstep,2020; Gilbert et al, 2019)

1 Use of equivalent emissions for Methane Slip values from 4th GHG IMO Study
2 Estimated value based on engine manufacturer data

gCO2 eq / kWh Grey Orange Blue Green

WtT Subtotal 874 437 175 0

TtW

N2O1 75 75 75 75

Pilot Fuel2 35 35 35 35

CO2eq 0 0 0 0

Subtotal 110 110 110 110

WtW Total 984 285 110

*** Based on H2 produced via electrolysis and then used to produce NH3

NH3
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Recent Publications

Sustainability Whitepaper 

2021: Hydrogen as Marine Fuel

Sustainability Whitepaper 

2021: Biofuels as Marine Fuel

View of the Value Chain 

(2021): Low Carbon Shipping

Advisory on Decarbonization 

Applications for Power 

Generation & Propulsion 

Systems

Sustainability Whitepaper 

2021: Methanol as Marine Fuel

Sustainability Whitepaper 

2021: Ammonia as Marine Fuel
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Please visit: www.eagle.org/sustainability


