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 Safety of Alternative Fuels – Resource Library 
 

Disclaimer 

This resource library and any referenced content are based on information available at the time of 
writing and on contributor expertise and judgment; unknown or emerging literature may not be 
captured. The material is preliminary in nature and provided for general informational and research 
purposes only. The content reflects collaborative industry perspectives rather than formal regulatory 
or authority positions, and some of the reference literature may evolve or become obsolete as further 
evidence and stakeholder input are obtained. No representation or warranty is made as to accuracy 
or completeness, and all use is at the reader’s own risk. This deliverable is in developmental from and 
expected to evolve through continuous research, inputs and stakeholders engagement during 2026 
and beyond.  
 

Scope  
The purpose of this review is to gather and synthesise existing research, ensuring that the Working 
Group's recommendations are well-informed and based on the latest available evidence, that correct 
methodologies are employed and the analysis is comprehensive. Members are invited to suggest 
literature or resources that may be pertinent to the group's work in order not to duplicate work. The 
UK Chamber of Shipping wish to thank it’s members for their contribution in compiling this resource 
library. 
 
This resource library has been organised in the following section:  

1. General literature 
2. Literature relating to Battery Energy Storage Systems 
3. Literature relating biofuel 
4. Literature relating methanol 
5. Literature relating ammonia 
6. Literature relating hydrogen 

The literature in each section has been organised in the order: IMO Publication, EMSA and Flags 
(UK MCA), Classification Societies and Other Organisations/Publications 

General 
 

Title - Scope Hyperlink 

The IMO has a general portal to support the 

IMO GHG Strategy which includes an Online 

information Hub And Resource database. 

The database is structured under different 

Fuel Type 

Publications – IMO 

Accessed: 06.08.2025 

EMSA has produces and commissions 

different technical reports and studies 

covering Safety of Alternative Fuels – these 

are accessible through their website 

Tag: Alternative Fuels - EMSA - European 

Maritime Safety Agency 

Access: 06.08.2025 

https://futurefuels.imo.org/home/news-and-events/publications/
https://emsa.europa.eu/tags/144-alternative-fuels.html
https://emsa.europa.eu/tags/144-alternative-fuels.html
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publication – I have Tagged ‘Alternative 

Fuels’ 

CIMAC – WG 7 Fuels https://www.cimac.com/working-groups/wg7-

fuels/index.html 

Accessed: 22.09.2025 

ITOPF – Alternative Fuel Page 

has produced a series of reports drafted for 

the International Group of P&I Clubs 

Alternative Fuels Working Group, ITOPF has 

investigated the fate, behaviour, hazards 

and the possible damage and liabilities of 

various alternative fuels 

Alternative Fuels – ITOPF 

Accessed: 06.08.2025 

Maritime Technologies Forum - Guidelines 

to Develop and Implement a Safety 

Management System for Alternative Fuels 

on Board Ships 

https://www.maritimetechnologiesforum.com/d

ocuments/2024-mtf-ism-guideline-report-April-

4-2024.pdf 

Accessed: 25.09.2025 

Global Centre for Maritime 

Decarbonisation - GCMD 

https://gcformd.org/our-publications/?report-

id=8182 

Accessed: 04/02/2026 

SGMF Resources - SGMF 

Accesed:04/02/2026 

IACS – International Association of 

Classification Society  

Safer and Cleaner Shipping - IACS 

 

Currently – Unified Requirements H – New Fuels 

and Other energy Sources  

Accessed: 04/02/2026 

SIGTTO - Publications Publications | SIGTTO - The Society of 

International Gas Tanker and Terminal Operators 

Accessed: 04/02/2026 

Maersk Mc-Kinney Moller Centre for Zero 

Carbon Shipping 

Publications 

Accessed: 04/02/2026 

 

 

Battery 
 

Title – Scope Hyperlink 

  

  

EMSA - Guidance on the Safety of Battery Energy 

Storage Systems (BESS) On-board Ships  November 

2023 

Ship Safety Standards - Battery Energy 

Storage Systems (BESS) - EMSA - 

European Maritime Safety Agency 

Date: November 2023 

Accessed:06/08/2025 

https://www.cimac.com/working-groups/wg7-fuels/index.html
https://www.cimac.com/working-groups/wg7-fuels/index.html
https://www.itopf.org/knowledge-resources/documents-guides/alternative-fuels/
https://www.maritimetechnologiesforum.com/documents/2024-mtf-ism-guideline-report-April-4-2024.pdf
https://www.maritimetechnologiesforum.com/documents/2024-mtf-ism-guideline-report-April-4-2024.pdf
https://www.maritimetechnologiesforum.com/documents/2024-mtf-ism-guideline-report-April-4-2024.pdf
https://gcformd.org/our-publications/?report-id=8182
https://gcformd.org/our-publications/?report-id=8182
https://sgmf.info/resources/
https://iacs.org.uk/
https://www.sigtto.org/publications/
https://www.sigtto.org/publications/
https://www.zerocarbonshipping.com/publications
https://emsa.europa.eu/electrification/bess.html
https://emsa.europa.eu/electrification/bess.html
https://emsa.europa.eu/electrification/bess.html
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UK MCA – Marine Guidance Notice (MGN) 550 - 

Amendment 1: Electrical installations - guidance for 

safe design, installation and operation of lithium-ion 

batteries 

MGN 550 

Published 03.01.2024 

Accessed 04.02.2026  

UK MCA – Customer Process for Alternative Fuels - 

Electric 

MCA customer process for alternative 

fuels - electric - GOV.UK 

Published: 16/04/2025 

Accessed:04/02/2026 

  

Bureau Veritas (BV) 

- NR467 Rules for the classification of steel 

ships- Pt C, Ch 2 –ELECTRICAL 

INSTALLATIONS 

 

- NR467 Pt C Ch 2 Sec 7-Battery Energy 
Storage Systems and Chargers 

 

https://rulesexplorer-

docs.bureauveritas.com/documents/nr467

/jan2026/467-NR_PartC_2026-01.pdf 

 

Edition January 2026 

Bureau Veritas (BV) 

 

- BV Whitepaper- Maritime Electrification 

Report Published April 2026  

 

 

 

 

Available at: https://marine-

offshore.bureauveritas.com/newsroom/ma

ritime-electrification-report-maritime-

battery-systems-and-onshore-power-

supply 

 

RINA 

- Rules for the Classification of Ships 2025 Part F, Ch 

13, Section 28 Hybrid Propulsion Ship (HYB-...) 

- Rules for the Type Approval Certification of Lithium 

Battery Systems 2022 

- Rules 2025 Part C, Chapter 2, Appendix 2 Battery 

Powered Ships 

Available through https://www.rina.org/en 
Marine Member Area, which requires free 
registration 
 

  

 

 

Biofuel 
 

Title - Scope Hyperlink 

MSC-MEPC.2/Circ.17 – 2019 Guidelines 

for the Carriage of Blends of Biofuels 

and MARPOL Annex I Cargoes 4 July 

2019 

https://greenvoyage2050.imo.org/wp-

content/uploads/2023/02/MSC-MEPC.2-Circ.17-2019-

Guidelines-For-The-Carriage-Of-Blends-OfBiofuels-

And-Marpol-Annex-I-Cargoes-Secretariat.pdf 

https://www.gov.uk/government/publications/mgn-550-mf-amendment-1-electrical-installations-guidance-for-safe-design-installation-and-operation-of-lithium-ion-batteries/mgn-550-mf-amendment-1-electrical-installations-guidance-for-safe-design-installation-and-operation-of-lithium-ion-batteries
https://www.gov.uk/government/publications/mca-customer-process-for-alternative-fuels-electric
https://www.gov.uk/government/publications/mca-customer-process-for-alternative-fuels-electric
https://rulesexplorer-docs.bureauveritas.com/documents/nr467/jan2026/467-NR_PartC_2026-01.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr467/jan2026/467-NR_PartC_2026-01.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr467/jan2026/467-NR_PartC_2026-01.pdf
https://marine-offshore.bureauveritas.com/newsroom/maritime-electrification-report-maritime-battery-systems-and-onshore-power-supply
https://marine-offshore.bureauveritas.com/newsroom/maritime-electrification-report-maritime-battery-systems-and-onshore-power-supply
https://marine-offshore.bureauveritas.com/newsroom/maritime-electrification-report-maritime-battery-systems-and-onshore-power-supply
https://marine-offshore.bureauveritas.com/newsroom/maritime-electrification-report-maritime-battery-systems-and-onshore-power-supply
https://marine-offshore.bureauveritas.com/newsroom/maritime-electrification-report-maritime-battery-systems-and-onshore-power-supply
https://greenvoyage2050.imo.org/wp-content/uploads/2023/02/MSC-MEPC.2-Circ.17-2019-Guidelines-For-The-Carriage-Of-Blends-OfBiofuels-And-Marpol-Annex-I-Cargoes-Secretariat.pdf
https://greenvoyage2050.imo.org/wp-content/uploads/2023/02/MSC-MEPC.2-Circ.17-2019-Guidelines-For-The-Carriage-Of-Blends-OfBiofuels-And-Marpol-Annex-I-Cargoes-Secretariat.pdf
https://greenvoyage2050.imo.org/wp-content/uploads/2023/02/MSC-MEPC.2-Circ.17-2019-Guidelines-For-The-Carriage-Of-Blends-OfBiofuels-And-Marpol-Annex-I-Cargoes-Secretariat.pdf
https://greenvoyage2050.imo.org/wp-content/uploads/2023/02/MSC-MEPC.2-Circ.17-2019-Guidelines-For-The-Carriage-Of-Blends-OfBiofuels-And-Marpol-Annex-I-Cargoes-Secretariat.pdf
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List different scenarios Blend more than 

25% Annex II/IBC Code AND less Annex 

I.  

published:04/07/2019 

Accesed:04/08/2025 

 

MEPC.1/Circ.795/Rev.8 – Unified 

Interpretations to Marpol Anex VI, 24 

July 2023 

 

Interpretation 13 – Application of 

regulation 18.3 for biofuel and 

synthetic fuel - up to 30% (NOX 

emissions) 

 

Ref 

Published:24/07/2023 

Accessed:04/08/2025 

  

EMSA – studies on Safe Bunkering of 

Biofuels (DNV Contracted) 

Part 1 - General Study, properties and 

characteristics, regulatory framework; 

December 2023 

Part 2 - Hazid and Risk Assessment July 

2024 

 Part 3 - Bunkering Checklist December 

2024 

Part 4 - Final Report December 2024 

https://emsa.europa.eu/publications/item/5119-

study-on-safe-bunkering-of-biofuels.html 

Accesed:04/08/2025 

 

  

Bureau Veritas (BV)  

- BIOFUEL Web page 

 

https://marine-offshore.bureauveritas.com/shipping-

decarbonization/future-fuels/biofuels 

 

Bureau Veritas (BV)  

- NR467 Pt F, Ch 9, Sec 13: BV 

rules and requirements for 

biofuel and BIOFUEL READY 

notation 

https://rulesexplorer-

docs.bureauveritas.com/documents/nr467/jan2026/467-

NR_PartF_2026-01.pdf 

 

LR – Fuel for thought Biofuel, 2024 Marine Biofuels | Fuel for Thought | LR 

Accessed 22.09.2025 

LR – Guidance Notes for Class and 

Statutory Approval and Use of Marine 

Biofuels, January 2023 

Marine Biofuels | Fuel for Thought | LR 

Accessed: 22.09.2025 

RINA - Rules for the Classification of 

Ships 2025 Part C, Chapter 1, Appendix 

16 BIOFUEL 

Available through https://www.rina.org/en Marine 

Member Area, which requires free registration 

https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Circulars/MEPC.1-Circ.795-Rev.8%20-%20Unified%20Interpretations%20To%20Marpol%20Annex%20Vi%20(Secretariat).pdf
https://emsa.europa.eu/publications/item/5119-study-on-safe-bunkering-of-biofuels.html
https://emsa.europa.eu/publications/item/5119-study-on-safe-bunkering-of-biofuels.html
https://marine-offshore.bureauveritas.com/shipping-decarbonization/future-fuels/biofuels
https://marine-offshore.bureauveritas.com/shipping-decarbonization/future-fuels/biofuels
https://rulesexplorer-docs.bureauveritas.com/documents/nr467/jan2026/467-NR_PartF_2026-01.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr467/jan2026/467-NR_PartF_2026-01.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr467/jan2026/467-NR_PartF_2026-01.pdf
https://www.lr.org/en/knowledge/research/fuel-for-thought/biofuel/
https://www.lr.org/en/knowledge/research/fuel-for-thought/biofuel/


5 
 

  

CIMAC – 2024/04 Marine Fuels 

Containing FAME – A guideline for 

Shipowners & Operators 

CIMAC_Guideline_Marine-fuels_containing_FAME_04-

2024.pdf 

Published: April 2024 

Accessed: 22.09.2025 

CIMAC – 2024/02 ISO 8217:2024 FAQ CIMAC_Guideline_ISO_8217_2024_FAQ_02-

2024_Rev4.pdf 

Published: June 2024 

Accessed: 22.09.2025 

  

 
 
 

Methanol 
 

Title – Scope Hyperlink 

MSC.1-Circ.1621 - Interim guidelines for the 

safety of ships using methyl and ethyl 

alcohol as fuel 

https://www.register-iri.com/wp-

content/uploads/MSC.1-Circ.1621.pdf 

Published: 07 December 2020 

Accessed: 04/02/2026 

  

UK - MCA Customer Process for Alternative 

Fuels – Methanol  

Dated 16 April 2025 

MCA customer process for alternative fuels - methanol - 

GOV.UK 

Published: 16/04/2025 

Accessed: 22/09/2025 

  

ABS – Dual-Fuel solutions for Newbuilding 

Vessels – Technical and Operational 

Advisory April 2025 

It covers Methanol, Ammonia and LNG  

dual-fuel-advisory.pdf 

LR - Fuel for thought: Methanol https://www.lr.org/en/knowledge/research-

reports/2023/fuel-for-thought-methanol-report/ 

Accessed 25.09.2025 

ABS – Methanol as a Marine Fuel  https://ww2.eagle.org/content/dam/eagle/publication

s/whitepapers/Sustainability-Methanol-as-Marine-

Fuel.pdf 

 

 

 

RINA 

- Rules for the Classification of Ships 2025 

Part F, Chapter 13, Section 39 Methyl / 

Ethyl Alcohol Fuelled Ready (X1, X2, X3...) 

Available through https://www.rina.org/en Marine 

Member Area, which requires free registration 

https://www.cimac.com/cms/upload/workinggroups/WG7/CIMAC_Guideline_Marine-fuels_containing_FAME_04-2024.pdf
https://www.cimac.com/cms/upload/workinggroups/WG7/CIMAC_Guideline_Marine-fuels_containing_FAME_04-2024.pdf
https://www.cimac.com/cms/upload/workinggroups/WG7/CIMAC_Guideline_ISO_8217_2024_FAQ_02-2024_Rev4.pdf
https://www.cimac.com/cms/upload/workinggroups/WG7/CIMAC_Guideline_ISO_8217_2024_FAQ_02-2024_Rev4.pdf
https://www.register-iri.com/wp-content/uploads/MSC.1-Circ.1621.pdf
https://www.register-iri.com/wp-content/uploads/MSC.1-Circ.1621.pdf
https://www.gov.uk/government/publications/mca-customer-process-for-alternative-fuels-methanol
https://www.gov.uk/government/publications/mca-customer-process-for-alternative-fuels-methanol
https://ww2.eagle.org/content/dam/eagle/publications/dual-fuel-advisory.pdf
https://www.lr.org/en/knowledge/research-reports/2023/fuel-for-thought-methanol-report/
https://www.lr.org/en/knowledge/research-reports/2023/fuel-for-thought-methanol-report/
https://ww2.eagle.org/content/dam/eagle/publications/whitepapers/Sustainability-Methanol-as-Marine-Fuel.pdf
https://ww2.eagle.org/content/dam/eagle/publications/whitepapers/Sustainability-Methanol-as-Marine-Fuel.pdf
https://ww2.eagle.org/content/dam/eagle/publications/whitepapers/Sustainability-Methanol-as-Marine-Fuel.pdf
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- Rules for the Classification of Ships 2025 

Part C, Chapter 1, Appendix 15 Methyl / 

Ethyl Alcohol Fuelled Ships 

Bureau Veritas (BV)  

 

- BV Rules NR670 - Methanol and 

Ethanol-Fuelled Ships 

 

https://rulesexplorer-

docs.bureauveritas.com/documents/nr670/jan2026/670

-NR_2026-01.pdf 

 

Edition January 2026 

 

Bureau Veritas (BV)  

 

- METHANOL Web page 

 

https://marine-offshore.bureauveritas.com/shipping-

decarbonization/future-fuels/methanol 

 

  

CIMAC – 2025/01 FAQ ISO 6583:2024 – 

Methanol as fuel for marine applications – 

General Requirements and specifications 

CIMAC_Guideline_FAQ_ISO_6583_Methanol_01_2025.

pdf 

  

Karvounis, P., Theotokatos, G., Vlaskos, I., & 

Hatziapostolou, A. (2023). Methanol 

combustion characteristics in compression 

ignition engines: A critical review. Energies, 

16(24), 8069.  

 

https://doi.org/10.3390/en16248069 

Wang, Z., Liu, M., & Dong, C. (2025, 

September 5). Research on risk control of 

methanol leakage in engine room at high-

pressure oil pipes. Second International 

Conference on Artificial Intelligence and 

Power System (AIPS 2025).  

 

https://doi.org/https://doi.org/10.1117/12.3074299 

 

 
 

Ammonia 
 

Title - Scope Hyperlink 

MSC.1/Circ.1687 - Interim 

Guidelines for the Safety of 

Ships Using Ammonia as Fuel 

Interim Guidelines Ammonia  

Published: 26/02/2025 

Accesed:04/02/2026 

  

https://rulesexplorer-docs.bureauveritas.com/documents/nr670/jan2026/670-NR_2026-01.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr670/jan2026/670-NR_2026-01.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr670/jan2026/670-NR_2026-01.pdf
https://marine-offshore.bureauveritas.com/shipping-decarbonization/future-fuels/methanol
https://marine-offshore.bureauveritas.com/shipping-decarbonization/future-fuels/methanol
https://www.cimac.com/cms/upload/workinggroups/WG7/CIMAC_Guideline_FAQ_ISO_6583_Methanol_01_2025.pdf
https://www.cimac.com/cms/upload/workinggroups/WG7/CIMAC_Guideline_FAQ_ISO_6583_Methanol_01_2025.pdf
https://doi.org/10.3390/en16248069
https://doi.org/https:/doi.org/10.1117/12.3074299
https://www.scribd.com/document/850018206/Msc1-Circ1687-Interim-Guidelines-for-the-Safety-of-Ships-Using-Ammonia-as-Fuel-Secretariat
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EMSA – Studies on 

Investigating the Safety of 

Ammonia as Fuel on Ships 

Part 1 – analysis pf 

properties and 

characteristics, regulatory 

framework etc..; June 2024 

Part 2 – Identification of 

Critical equipment / failure 

modes, Safety Assessment; 

November 2024 

Part 3 – Risk Assessment of 

Generic Ship Design; June 

2025 

Part 4 – 5 – Risk Assessment 

Dry-Bulk  July 2025 AND 

RoRo Ship Design June 2025 

 

Publications - Study investigating the safety of ammonia as fuel 

on ships - EMSA - European Maritime Safety Agency 

UK MCA - customer process 

for alternative fuels - 

ammonia 

MCA customer process for alternative fuels - ammonia - GOV.UK 

Published: 16/04/2025 

Accessed: 04/02/2026 

  

IACS – UR H2 - “Design, 

construction and testing of 

ammonia release mitigation 

system (ARMS) in ammonia 

fuelled vessels” 

UR-H2-New-Jan-2025-HFTB.pdf 

 

Published: January 2025 

Accessed: 04/02/2026 

ABS – Dual-Fuel solutions for 

Newbuilding Vessels – 

Technical and Operational 

Advisory April 2025 

It covers Methanol, 

Ammonia and LNG  

dual-fuel-advisory.pdf 

DNV – Safe Introduction of 

Alternative Fuels – Ammonia 

and Hydrogen 

https://www.dnv.com/maritime/publications/safe-

introduction-of-alternative-fuels-focus-on-ammonia-and-

hydrogen-as-ship-fuels-download/ 

 

 

DNV Ammonia in shipping – 

Tracing the emergence of a 

new fuel 

Ammonia in shipping 

https://emsa.europa.eu/publications/item/5264-study-investigating-the-safety-of-ammonia-as-fuel-on-ships.html
https://emsa.europa.eu/publications/item/5264-study-investigating-the-safety-of-ammonia-as-fuel-on-ships.html
https://www.gov.uk/government/publications/mca-customer-process-for-alternative-fuels-ammonia/mca-customer-process-for-alternative-fuels-ammonia
file:///C:/Users/FrancescoSandrelli/Downloads/UR-H2-New-Jan-2025-HFTB.pdf
https://ww2.eagle.org/content/dam/eagle/publications/dual-fuel-advisory.pdf
https://www.dnv.com/maritime/publications/safe-introduction-of-alternative-fuels-focus-on-ammonia-and-hydrogen-as-ship-fuels-download/
https://www.dnv.com/maritime/publications/safe-introduction-of-alternative-fuels-focus-on-ammonia-and-hydrogen-as-ship-fuels-download/
https://www.dnv.com/maritime/publications/safe-introduction-of-alternative-fuels-focus-on-ammonia-and-hydrogen-as-ship-fuels-download/
https://www.dnv.com/maritime/publications/ammonia-in-shipping-download/
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LR - Fuel for thought: 

Ammonia 

https://www.lr.org/en/knowledge/research-reports/2024/fuel-

for-thought-ammonia-report/  
ABS - Ammonia bunkering: 

Technical and 

Operational advisory 

https://ww2.eagle.org/content/dam/eagle/advisories-and-

debriefs/ammonia-bunkering-advisory.pdf  

RINA 

- Rules for the Classification 

of Ships 2025 Part F, Chapter 

13, Section 35 NH3 Fuelled 

Ready (X1, X2, X3...) 

- Rules for the Classification 

of Ships 2025 Part C, Chapter 

1, Appendix 13 LPG or NH3 

Fuelled Ships 

Available through https://www.rina.org/en Marine Member Area, 

which requires free registration 

Bureau Veritas (BV) 

 

- BV Rules NR671 

Ammonia-fuelled 

ships 

  

https://rulesexplorer-

docs.bureauveritas.com/documents/nr671/feb2026/671-

NR_2026-02.pdf 

 

Edition February 2026 
 

Bureau Veritas (BV) 

- AMMONIA Webpage 

 

https://marine-offshore.bureauveritas.com/shipping-

decarbonization/future-fuels/ammonia 

 

  

  

Maritime Technologies 

Forum - Guidelines for 

Developing and 

Implementing a Safety 

Management System for 

Ammonia-Fuelled Ships 

MARCH 2025 

https://www.maritimetechnologiesforum.com/documents/mtf-

ammonia-specific-ism-guidelines-1.pdf 

Accessed: 25.09.2025 

MMMCZCS - Emerging Ship 

Design Principles for 

Ammonia Fueled Vessels 

https://www.zerocarbonshipping.com/files/emerging-ship-

design-principles.pdf 

SGMF – An Introduction to 

Ammonia (Accidental 

Release Preparedness and 

Response 

GD-A032_Ammonia as a Marine Fuel - An Introduction - SGMF 

 

https://www.lr.org/en/knowledge/research-reports/2024/fuel-for-thought-ammonia-report/
https://www.lr.org/en/knowledge/research-reports/2024/fuel-for-thought-ammonia-report/
https://ww2.eagle.org/content/dam/eagle/advisories-and-debriefs/ammonia-bunkering-advisory.pdf
https://ww2.eagle.org/content/dam/eagle/advisories-and-debriefs/ammonia-bunkering-advisory.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr671/feb2026/671-NR_2026-02.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr671/feb2026/671-NR_2026-02.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr671/feb2026/671-NR_2026-02.pdf
https://marine-offshore.bureauveritas.com/shipping-decarbonization/future-fuels/ammonia
https://marine-offshore.bureauveritas.com/shipping-decarbonization/future-fuels/ammonia
https://www.maritimetechnologiesforum.com/documents/mtf-ammonia-specific-ism-guidelines-1.pdf
https://www.maritimetechnologiesforum.com/documents/mtf-ammonia-specific-ism-guidelines-1.pdf
https://sgmf.info/product/fp15-01-03-ammonia-as-a-marine-fuel-an-introduction/
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SGMF – Ammonia as Marine 

Fuel – Safety and 

Operational Guidelines – 

Bunkering 

FP23-01_Ammonia - Safety and Operational Guidelines - 

Bunkering - SGMF 

  

GCMD – Recommendations 

for a Competency 

Framework Ensuring Safe 

Ammonia Bunkering 

Operations 

https://gcformd.org/our-publications/?order=desc&report-id=6941 

Published: August 2024 

Accessed 02/02/2026 

Journal of Hazardous 

Material –  

Risk assessment of ammonia 

bunkering operations: 

Perspectives on different 

release scales April 2024 

Risk assessment of ammonia bunkering operations: Perspectives 

on different release scales - ScienceDirect 

Safe and efficient storage 
of ammonia within ships 
(NH3CRAFT) HORIZON-
IA 

2022-2025 

https://www.nh3craft.com/ 

The NH3CRAFT project will develop a next generation 

sustainable, commercially attractive and safe technology for 

high-volume storage and transportation of ammonia as fuel on-

board ships. 

 

https://www.nh3craft.com/publications-and-articles/ 

references, research, 

Jang, H., Mujeeb-Ahmed, M. P., 

Wang, H., Park, C., Hwang, I., 

Jeong, B., Zhou, P., Papadakis, A., 

Giannakis, A., & Sykaras, K. 

(2024). Safety evaluation on 

ammonia-fueled ship: gas 

dispersion analysis through vent 

mast. International Journal of 

Hydrogen Energy, 83, 1060-1077 

 https://doi.org/10.1016/j.ijhydene.2024.08.02 

 

Hwang, I., Jeong, B., Zhou, P., 

Wang, H., Mesbahi, A., Jang, H., 

Mujeeb-Ahmed, M. P., & Yang, I. 

(2026). A PIDA-PDA integrated 

parametric approach for 

establishing safety zone for 

hydrogen, ammonia and LNG 

bunkering operations. 

https://doi.org/10.1016/j.ijhydene.2025 

 

https://sgmf.info/product/fp23-01_ver1-0_ammonia-safety-and-operational-guidelines-bunkering/
https://sgmf.info/product/fp23-01_ver1-0_ammonia-safety-and-operational-guidelines-bunkering/
https://gcformd.org/our-publications/?order=desc&report-id=6941
https://www.sciencedirect.com/science/article/pii/S0304389424003364
https://www.sciencedirect.com/science/article/pii/S0304389424003364
https://pureportal.strath.ac.uk/en/projects/safe-and-efficient-storage-of-ammonia-within-ships-nh3craft-horiz/
https://pureportal.strath.ac.uk/en/projects/safe-and-efficient-storage-of-ammonia-within-ships-nh3craft-horiz/
https://pureportal.strath.ac.uk/en/projects/safe-and-efficient-storage-of-ammonia-within-ships-nh3craft-horiz/
https://pureportal.strath.ac.uk/en/projects/safe-and-efficient-storage-of-ammonia-within-ships-nh3craft-horiz/
https://www.nh3craft.com/
https://www.nh3craft.com/publications-and-articles/
https://doi.org/10.1016/j.ijhydene.2024.08.02
https://doi.org/10.1016/j.ijhydene.2025
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International Journal of Hydrogen 

Energy, 206, Article 153212.. 

Endresen, Ø., Bakke, J., Sørgård, 

E., Berglen, T. F., & Holmvang, P. 

(2004). Improved modelling of 

ship SO₂ emissions: A fuel-based 

approach. Journal of Geophysical 

Research: Atmospheres, 

109(D23), D23302.  

 

https://doi.org/10.1029/2004JD004502 

Jang, H., Mujeeb-Ahmed, M. P., 

Wang, H., Park, C., Hwang, I., 

Jeong, B., Zhou, P., & 

Mickeviciene, R. (2023). 

Regulatory gap analysis for risk 

assessment of ammonia-fuelled 

ships. Ocean Engineering, 287, 

115751.  

 

https://doi.org/10.1016/j.oceaneng.2023.115751 

  

  

 
 

Hydrogen 
Title – Scope Hyperlink 

IMO – Resolution MSC.565 (108) Revised 

Interim Recommendations for Carriage of 

Liquefied Hydrogen in Bulk  

MSC 565 108 

Adopted: 24/05/2024 

Accesed:04/02/2026 

IMO - CCC 11/INF.5 – Demonstration test results 

of a liquified hydrogen carrier 

In IMO DOCS 

 

Published:01/07/2025 

Accesed:04/02/2026 

EMSA – Studies on Investigating the Safety of 

Hydrogen as fuels on ships 

Part 1 – Mapping Safety Risk June 2024 

Part 2 – Reliability and Safety Analysis 

November 2024 

Part 3 – HAZID and Risk Analysis March 2025 

Part 4 – Analysis on two ship types June 2025 

Publications - Study investigating the safety of 

hydrogen as fuel on ships - EMSA - European 

Maritime Safety Agency 

UK MCA - MCA customer process for alternative 

fuels - hydrogen 

MCA Customer Process- Hydrogen  

Published: 16/04/2025 

https://doi.org/10.1016/j.oceaneng.2023.115751
https://wwwcdn.imo.org/localresources/en/KnowledgeCentre/IndexofIMOResolutions/MSCResolutions/MSC.565(108).pdf
https://www.imo.org/en/about/pages/imodocuments.aspx
https://emsa.europa.eu/publications/item/5263-mapping-safety-risks-for-hydrogen-fuelled-ships-study-investigating-the-safety-of-hydrogen-as-fuel-on-ships.html
https://emsa.europa.eu/publications/item/5263-mapping-safety-risks-for-hydrogen-fuelled-ships-study-investigating-the-safety-of-hydrogen-as-fuel-on-ships.html
https://emsa.europa.eu/publications/item/5263-mapping-safety-risks-for-hydrogen-fuelled-ships-study-investigating-the-safety-of-hydrogen-as-fuel-on-ships.html
https://www.gov.uk/government/publications/mca-customer-process-for-alternative-fuels-hydrogen/mca-customer-process-for-alternative-fuels-hydrogen
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Accesed:04/02/2026 

  

DNV – Safe Introduction of Alternative Fuels – 

Ammonia and Hydrogen 

https://www.dnv.com/maritime/publication

s/safe-introduction-of-alternative-fuels-

focus-on-ammonia-and-hydrogen-as-ship-

fuels-download/ 

 

 

ABS - Hydrogen Fuelled Vessels https://ww2.eagle.org/content/dam/eagle/rule

s-and-guides/current/other/338-requirements-

for-hydrogen-fueled-vessels/338-hydrogen-

fueled-vessel-reqts-may23.pdf  
RINA 

- Rules 2025 Part C, Chapter 2, Section 7 and 

Appendix 3 Fuel Cell Powered Ships 

- Rules for the Type Approval of Fuel Cell Power 

Modules 

- Rules for the Classification of Ships 2025 Part 

C, Chapter 1, Appendix 14 Hydrogen Fuelled 

Ships 

- Rules for the Classification of Ships 2025 Part F, 

Chapter 13, Section 38 H2 Fuelled Ready (X1, 

X2, X3...) 

Available through https://www.rina.org/en 

Marine Member Area, which requires free 

registration 

Bureau Veritas (BV) 

- BV Rules NR678 - Hydrogen-fuelled ships 

https://rulesexplorer-

docs.bureauveritas.com/documents/nr678/apr

2025/678-NR_2025-04.pdf 

 

Edition April 2025 
 

Bureau Veritas (BV) 

 

- HYDROGEN Web page 

 

 

https://marine-

offshore.bureauveritas.com/shipping-

decarbonization/future-fuels/hydrogen 

 

Bureau Veritas (BV) 

 

- BV Rules NR547 Ships using fuel cells 

 

 

https://rulesexplorer-

docs.bureauveritas.com/documents/nr547/jan

2022/547-NR_2022-01.pdf 

 

 

Edition January 2022 
 

  

LH2 CRAFT EU PROJECT https://lh2craft.eu/the-project/ 

https://www.dnv.com/maritime/publications/safe-introduction-of-alternative-fuels-focus-on-ammonia-and-hydrogen-as-ship-fuels-download/
https://www.dnv.com/maritime/publications/safe-introduction-of-alternative-fuels-focus-on-ammonia-and-hydrogen-as-ship-fuels-download/
https://www.dnv.com/maritime/publications/safe-introduction-of-alternative-fuels-focus-on-ammonia-and-hydrogen-as-ship-fuels-download/
https://www.dnv.com/maritime/publications/safe-introduction-of-alternative-fuels-focus-on-ammonia-and-hydrogen-as-ship-fuels-download/
https://ww2.eagle.org/content/dam/eagle/rules-and-guides/current/other/338-requirements-for-hydrogen-fueled-vessels/338-hydrogen-fueled-vessel-reqts-may23.pdf
https://ww2.eagle.org/content/dam/eagle/rules-and-guides/current/other/338-requirements-for-hydrogen-fueled-vessels/338-hydrogen-fueled-vessel-reqts-may23.pdf
https://ww2.eagle.org/content/dam/eagle/rules-and-guides/current/other/338-requirements-for-hydrogen-fueled-vessels/338-hydrogen-fueled-vessel-reqts-may23.pdf
https://ww2.eagle.org/content/dam/eagle/rules-and-guides/current/other/338-requirements-for-hydrogen-fueled-vessels/338-hydrogen-fueled-vessel-reqts-may23.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr678/apr2025/678-NR_2025-04.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr678/apr2025/678-NR_2025-04.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr678/apr2025/678-NR_2025-04.pdf
https://marine-offshore.bureauveritas.com/shipping-decarbonization/future-fuels/hydrogen
https://marine-offshore.bureauveritas.com/shipping-decarbonization/future-fuels/hydrogen
https://marine-offshore.bureauveritas.com/shipping-decarbonization/future-fuels/hydrogen
https://rulesexplorer-docs.bureauveritas.com/documents/nr547/jan2022/547-NR_2022-01.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr547/jan2022/547-NR_2022-01.pdf
https://rulesexplorer-docs.bureauveritas.com/documents/nr547/jan2022/547-NR_2022-01.pdf
https://lh2craft.eu/the-project/
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2023-2027 the overall goal of LH2CRAFT is to develop a 

next generation sustainable, commercially 

attractive, and safe technology for long-term 

storage and long-distance transportation of LH₂ 

on ships; 

to be realised by developing new design 

solutions for storage at a temperature of 20 K 

and demonstrating it on a 180 m³ containment 

system.  

 

There are a number of deliverables under  

https://lh2craft.eu/related-materials/ 

 

including 

https://lh2craft.eu/related-material/deliverable-

d8-2-hazid-and-hazop-report/ 

https://lh2craft.eu/related-material/deliverable-

d8-1-regulatory-gaps-and-risk-assessment-

models/ 

 

Hwang, I., Jeong, B., Zhou, P., Wang, H., 

Mesbahi, A., Jang, H., Mujeeb-Ahmed, M. P., 

& Yang, I. (2026). A PIDA-PDA integrated 

parametric approach for establishing safety 

zone for hydrogen, ammonia and LNG 

bunkering operations. International Journal 

of Hydrogen Energy, 206, Article 153212.. 

https://doi.org/10.1016/j.ijhydene.2025 

 

Delimpeis, P., & Li, W. C. (2025). Assessing 

human factors in the transition to liquid 

hydrogen (LH₂) as a sustainable aviation fuel: 

A systematic HFACS analysis of hydrogen 

incidents across industries. Lecture Notes in 

Computer Science, 15777, 13–27.  

https://doi.org/10.1007/978-3-031-93721-7_2 

 

Liu, J., Xie, Y., Xu, Z., Qin, J., Zhu, J., Su, C., Li, 

X., & Liu, X. (2026). Research on hydrogen 

leakage and explosion characteristics in a 

marine engine room. Ocean Engineering, 

347, 124017.  

 

https://doi.org/10.1016/j.oceaneng.2025.124017 

Qin, J., Xie, Y., Wang, H., Xu, Z., Liu, J., Liu, 

G., Meng, S., Liu, X., & Yuan, H. (2026). 

Analysis of fine water mist suppression 

https://doi.org/10.1016/j.fuel.2025.138093 

https://lh2craft.eu/related-materials/
https://lh2craft.eu/related-material/deliverable-d8-2-hazid-and-hazop-report/
https://lh2craft.eu/related-material/deliverable-d8-2-hazid-and-hazop-report/
https://lh2craft.eu/related-material/deliverable-d8-1-regulatory-gaps-and-risk-assessment-models/
https://lh2craft.eu/related-material/deliverable-d8-1-regulatory-gaps-and-risk-assessment-models/
https://lh2craft.eu/related-material/deliverable-d8-1-regulatory-gaps-and-risk-assessment-models/
https://doi.org/10.1016/j.ijhydene.2025
https://doi.org/10.1007/978-3-031-93721-7_2
https://doi.org/10.1016/j.oceaneng.2025.124017
https://doi.org/10.1016/j.fuel.2025.138093
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effects on hydrogen dispersion in a ship 

engine room. Fuel, 412, 138093.  

 

Wei, S., Tukker, A., & Steubing, B. (2026). 

Decarbonizing potential of global container 

shipping with hydrogen-based fuels. Energy 

& Environmental Science, 19(1), 264–283.  

https://doi.org/10.1039/d5ee03477a 

 

 

https://doi.org/10.1039/d5ee03477a

