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IMO 2023 GHG STRATEGY



Lets start with quick quiz , only 2 questions.

1. Which of these contains the most energy

a) A gallon of gasoline

b) A stick of dynamite

c) A hand grenade

2. Which of these is the cheapest in USA

a) A gallon of milk

b) A gallon of orange juice

c) A gallon of gasoline

Source : How to Avoid A Climate Disaster , Bill Gates 



│ 2030:
│ Reduce CO2 emissions per transport work, by at least 40% by 2030, compared to 2008 (no

change)

│ Uptake of zero or near-zero GHG emission technologies, fuels and/or energy sources to at least
5%, striving for 10%, of the shipping energy by 2030 (new)

│ Reduce GHG emissions from shipping by at least 20%,  
striving for 30% in 2030, compared to 2008 (new)

│ 2040:
│ Reduce GHG emissions from shipping by at least 70%,  striving for 80% in 2040, compared to 

2008 (new)

│ 2050:
│ Reach net-zero GHG emissions by or around, i.e. close to 2050 (new)……set as 50% in 2018

REVISED IMO 2023 GHG STRATEGY
Adoption of new strategy with strengtened levels of ambition

Presenter
Presentation Notes
The initial strategy back in 2018 wasn’t aligned with the Paris Agreement’s aim to limit global warming to well below 2°C and pursuing efforts to limit it to 1.5°CMember states agreed to :reduce CO2 emissions per transport work, as an average across international shipping by at least 40% by 2030 compared to 2008 (no change);uptake of zero or near zero GHG emission technologies, fuels and/or energy sources to represent at least 5%, striving for 10%, of the energy used by international shipping by 2030;reach net-zero GHG emissions by or around 2050 “indicative checkpoints” that call for reducing total GHG emissions by 20% and striving for 30% by 2030 and 70% and striving for 80% by 2040, both relative to 2008. This is a big improvement on the IMO’s initial GHG strategy, set in 2018, which aimed to cut GHG emissions by only 50% by 2050 and contained no absolute emissions reduction targets for the intervening years.The next revision of the strategy will be in 2028 (MEPC 88)
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׀ Scope of review of the short-term measures will be considered at MEPC 83 (Spring 2025) and be 
completed by 1 January 2026:

׀ Effectiveness to reduce carbon intensity of international shipping

׀ Experiences with enforcement by flag and port States

׀ DCS enhancement  

׀ Impacts on States

׀ CII correction factors and voyage adjustments ( further amendments)

׀ Application of the Life Cycle Assessment (LCA) Guidelines 

REVIEW OF THE SHORT-TERM MEASURES
SCOPE & TIMELINE

Presenter
Presentation Notes
MEPC 80 endorsed the review plan of the review of the short term measures (annex 5 WP 11)CII correction factors will not be reviewed before 2026



│ BASKET OF CANDIDATE “MID-TERM” MEASURES
│ A technical element: a goal-based marine fuel standard, regulating reduction of Marine

Fuel’s GHG Intensity (with WtW approach as addressed in the LCA guidelines)

│ An economic element: a maritime GHG emissions pricing mechanism
│ at least seven different mechanisms are on the table today, including a Cap-and-Trade

system, a Universal Mandatory GHG Levy, a Sustainability and Reward fund
│ a comprehensive impact assessment of the mechanisms will be finalized by 2024 at

MEPC 82

│ NEXT STEPS ?
│ A comprehensive impact assessment will be finalized at MEPC 82 (autumn 2024)
│ Further work at ISWG-GHG 16 (Spring 2024) and next MEPC meetings
│ Expected adoption in MEPC 83 in 2025
│ Expected entry into force in 2027

MID-TERM MEASURES

Presenter
Presentation Notes
a technical element: a goal-based marine fuel standard regulating the phased reduction of the marine fuel's GHG intensity, which should take into account the Well-to-Wake approach, as addressed in the draft LCA guidelines being completed with operational requirements. an economic element: a maritime GHG emissions pricing mechanismat least seven different mechanisms are on the table today, including a Cap-and-Trade system, a Universal Mandatory GHG Levy, a Sustainability and Reward fund;a comprehensive impact assessment of the mechanisms will be finalized by 2024 at MEPC 82.  More work will be carried out during ISWG-GHG 16 and next MEPC meetings, to provide more details on those measures and to achieve a consensus in 2025, for an expected entry into force in 2027.



T I M E L I N E  F O R
M I D - T E R M  M E A S U R E S

Presenter
Presentation Notes
IMO will partner with other UN bodies (UNCTAD) to undertake this long and complex review process to adopt the candidate mid-term measures.



• Form of the Ballast Water Record Book
(Amendments to Appendix II of the BWM Convention)

ADOPTION OF AMENDMENTS

Presenter
Presentation Notes
As with every MEPC committee, a list of amendments to the mandatory instruments are to be considered and adopted. At this session only one amendment was on the agenda. This amendment concerns the Ballast Water Management Convention and more precisely the format of the ballast Water record book, with an expected entry into force on 1 February 2025. The aim of the amendments is to provide clarity on information pertaining to ballast water operations that would be recorded by ships. Indeed IMO established what we call an “Experience building Phase” one of the results of which is that BWRB entries were found to be an issue faced by PSC and IMO recognize that the current form did not provide sufficient clarity and this had an impact on the operation of ships. This revised Form of BWRB proposes the list of items to be recorded in "Code" (letter) and "Item" (number) format, similarly to the Oil record book and as in the case of the Oil Record Book, a separate "Guidance for recording operations in BWRB" is under discussion and development.
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│ Exhaust Gas Cleaning Systems (EGCS)
│ Amendments to MARPOL Annex VI to regulate discharges into the 

sea were deferred PPR 11 (February 2024) for further discussion.
│ IMPACT could be serious considering installed EGCS

│ Green light for PPR 10 outcome
│ 2023 Biofouling Guidelines (to minimize transfer of invasive aquatic species)
│ 2023 Thermal waste treatment devices Guidelines
│ 2023 Inventory of Hazardous Materials devices Guidelines and the associated MEPC resolution
│ Draft amendments to regulation 13.2.2 of MARPOL Annex VI on a marine diesel engine replacing a 

“steam system” and the associated guidelines
│ Operational Guide on the Response to Spills of Hazardous and Noxious Substances (HNS) approved 

at MEPC 80. PPR 11 will continue working on the development of guidance for in-water cleaning.
│ Protocol for the verification of ballast water compliance monitoring devices

A C T I O N  O N  A I R  &  WAT E R  P O L L U T I O N

Presenter
Presentation Notes
MEPC 80 considered the work finalized by the 10th session of the Pollution Prevention and Response (PPR) Sub-committee which took place in April 2023EGCS : Sent to PPR 10 by MEPC 79, and deferred to PPR 11 by MEPC 80 for further considerationSimilar to the amendments, the subject Air pollution is not really "central" to this committeeThe issue of the discharges and residues from scrubbers into the aquatic environment will again be discussed. Just to give you the context of the discussions: In 2019 EU member States submitted a paper to evaluate and harmonized rules and guidance on the discharge of liquid effluents from scrubbers. It is a sensitive matter indeed to prepare for the 2020 sulfur cap and the reduction to 0.5% sulfur in fuels, shipowners have installed, en masse, between 2017 and 2020 open loop type EGCS. And this type of regulation can have a significant impact on the operation of scrubbers. Following this request from the European Member States, a working group was established and developed guidelines. The “2022 Guidelines for risk and impact assessments of the discharge water from exhaust gas cleaning systems” But there is still one point of the scope work which remain which is regulatory matters and specifically "Identify, and develop as appropriate, possible regulatory measures and instruments.” Now EU members states propose to introduce in MARPOL annex VI some provisions to have common ground to regulate discharge of water from scrubbers. PPR 10 : 2023 Biofouling GuidelinesBiofouling on ships can be a significant vector for the transfer of invasive aquatic species. Biofouling management practices may also improve a ship's hydrodynamic performance and can be effective at enhancing energy efficiency, hence reducing air emissions from ships as well as fuel costs.A clean hull and niche areas significantly reduce this risk of biofouling. In that sense, PPR 10 agreed the finalized text of the draft revised 2011 Biofouling Guidelines, which included an updated Biofouling Management Plan and Record Book templates. MEPC 80 approved the text.Also, new guidelines for verification of in-water cleaning systems were proposed for development and shall be published in a standalone document. Concrete proposals on guidance matters shall be submitted bu interested parties to next PPR session in 2024Thermal waste treatment devices GuidelinesPPR 10 also finalized and approved the draft 2023 Guidelines for thermal waste treatment devices, which were adopted by MEPC 80.These Guidelines cover the approval, certification and in service controls applicable to TWTD as equivalent means, under regulation 4 of MARPOL Annex VI, to incinerators, as covered by regulation 16The goal-based approach includes in-service monitoring and recording of specified emissions, functional objectives. Setting pre-approval test procedures, guidelines suggest maximum emission limits in service and thresholds for discharge water to sea (pH, turbidity and PAH), whereas residues should be addressed by reception facilities. A TWTD approval certificate is proposed for the implementation of the guidelines.It was agreed not to refer to "type approval" or "design approval" in the draft guidelines so as to keep these two approaches suitable for TWTD manufacturers and Administrations/ROs, as appropriate.Inventory of Hazardous Materials devices Guidelines and the associated draft MEPC resolutionPPR 10 finalized and approved the draft text of the 2023 Guidelines for the development of the Inventory of Hazardous Materials devices and the associated draft MEPC resolution, which was adopted by MEPC 80.The objectives of the Inventory are to provide ship-specific information on the actual hazardous materials present on board, in order to protect health and safety and to prevent environmental pollution at ship recycling facilities. Following the amendment of Annex 1 to the AFS Convention (resolution MEPC.331(76)), controls on cybutryne used in antifouling systems are scheduled to take effect as of 1 January 2023.Amendments to regulation 13.2.2 of MARPOL Annex VI on a marine diesel engine replacing a “steam system” and the associated guidelinesMEPC 80 approved the draft amendments with a view for adoption at MEPC 81Replacing old inefficient auxiliary boilers with marine diesel engines could save fuel in the range of 75-90%.According to regulation 13.2.1.1 of MARPOL Annex VI, the replacement of a marine diesel engine with a non-identical marine diesel engine, or the installation of an additional marine diesel engine is considered to be a major conversion.So, the installation of a marine diesel engine replacing a steam system shall be considered as a replacement engine.Protocol for the verification of ballast water compliance monitoring devicesTo support the effefctive implementation of BWM Convention, a protocol has been developed to provide a framework for the verification of the performance of ballast water compliance monitoring devices (CMD) to ensure a common level of quality. PPR 10 finalized the draft BWM.2 circilar, which was approved at MEPC 80Safety and pollution hazards of chemicals and preparation of consequential amendments to the IBC Code In that sense, amendments to lists 1 and 3 of MEPC.2/Circular concerning the carriage requirements of chemicals were approved. A new version of the circular will be published in December 2023. Black carbonSince 2011, IMO has addressed the issue of Black Carbon(BC)as a potent short-lived contributor to climate warming. MEPC instruct PPR subcommittee to review this matter and a possible amendment to MARPOL Annex VI to incorporate a requirement to ships to only use marine distillate fuels or other cleaner alternative fuels/methods of propulsion in or near the Arctic.PPR 10 established a Correspondence Group on prevention of air pollution from ships to finalize the draft guidelines on goal-based control measures to reduce the impact on the Arctic of Black Carbon emissions from international shipping. A report will be submitted to PPR 11, extending the target completion year to 2025. The Delegation of Canada announced its intention to submit a proposal for an ECA at MEPC 81. Amendments to MARPOL Annex VI and NOx Technical Code on the use of MEOPs for marine diesel engineOperational profiles can easily adapt to behave at various loads which allows optimizes engine performance. This matter will be further considered at PPR 11, regarding two key issues:A new chapter 8 for the NOx Technical Code will be considered to cover amendments on MEOPs and NTE (Not-to-Exceed) zonesDefinitions and application related to EIAPP test cycles (and related amendments to NTC 2008)  
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│ Matters related to the EEDI calculation
│ Application of Engine or Shaft power limitation (Impact on Nox Technical Code??)
│ Clarify the filling rate for a gas fuel tank

│ Revision of the IMO ship fuel oil consumption Data Collection System (DCS)
│ parameters to be included & granularity

│ Accessibility & Transparency
│ Laden distance travelled , total onshore power , innovative tec, etc

E N E R G Y  E F F I C I E N C Y
E E D I , D C S

Aproval MEPC80 
(July 2023)

Adoption 
MEPC81 (2024)

EIF (End of 
2025)

Collection of 
data in 2026

1st reporting 
2027

Presenter
Presentation Notes
MEPC 80 adopted :MEPC.374(80) Amendments to the 2022 EEDI Guidelines on survey and certification of the Energy Efficiency Design Index (EEDI) (MEPC.365(79) to clarify the filling rate for a gas fuel tank in the EEDI calculation. The amendments replace the reference to “tank filling” by a reference to "tank loading limit in the IGF and/or IGC Codes”. Adopted as resolution MEPC.374(80).MEPC.375(80) Amendments to the 2021 Guidelines on the Shaft/Engine Power limitation system to comply with the EEXI requirements and use of a power reserve (MEPC.335(76)). MEPC 79 had agreed in general to insert the ShaPoLi/EPL concept in the EEDI framework and had noted several areas for improvement (definition of powers in particular PME; calculations; implication on the NOx Technical Code). More information was required to take further action, such as potential amendments to the NOx Technical Code and interim unified interpretations accordingly.
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L C A  G U I D E L I N E S

Presenter
Presentation Notes
LCA scope (still unfinished!) : Identify fuel production pathways (128 were identified)  & feedstocksDevelop Fuel Lifecycle Label (FLL) : Information  about  fuel  type,  feedstock  (type/carbon source),  production & required energy,  GHG  emission  factors, fuel blends, land use change. Elements of FLL are subject to  verification/certificationDevelop Methodologies to calculate WtT & TtW GHG emissionsDevelop guidance on verification & certificationMEPC 80 established a Correspondence Group to continue the development of the LCA Guidelines and agreed to establish an experts workshop at ISWG GHG 16. MEPC 80 also requested the IMO Secretariat to conduct a review of the existing practices on sustainability aspects/ certification and 3rd party versification issues which should be considered by the expert workshop at ISWG 16A report will be submitted at MEPC 81 (both of CG & the expert workshop)



THE USE OF BIOFUELS (DCS AND CII)
New MEPC Circular providing an INTERIM GUIDANCE pending  IMO LCA Guidelines  

The 2022 Guidelines (MEPC.352(78)) allow for obtaining the CO2 Emission Conversion Factor
(Cf) from the fuel oil supplier, supported by documentary evidence, when the fuel type isn't
covered by the guidelines

׀ For blends, the Cf should be based on the weighted average of the Cf for the respective amount of fuels by energy
׀ A Proof of Sustainability or similar documentation from a recognized scheme should be provided along with the BDN

Bunker Delivery Note

Cf(biofuel) = Well to Wake  GHG emissions (gCO2eq/MJ) x LCV (MJ/g) > 0

Provided that:

׀ The biofuel is certified according to a scheme approved by the ICAO’s certification schemes
׀ The biofuel meets the CORSIA Sustainability Criteria for CORSIA Eligible Fuels
׀ Well-to-wake GHG emissions intensity (gCO2eq/MJ) ≤ 32,9 (gCO2eq/MJ)(*)
(*)35% of the well-to-wake emissions of fossil MGO of 94 gCO2e/MJ, giving 65% reduction compared to MGO (highest indicative threshold for
GHG values for the use of biofuels in the EU RED II)

MEPC.1/Circ.905 Applicable from 
1st October 2023

Copyright BV M&O 2023

Presenter
Presentation Notes
This interim measure will help provide uniform guidance while LCA Guidelines are still under development. In that sense, MEPC 80 adopted a circular providing Interim guidance on the use of biofuels under regulations 26, 27 and 28 of MARPOL Annex VI, which came into effect on 1 October, 2023. It helps clarify how certified sustainable biofuels can be used to improve a ship’s CII ratingbiofuels meeting specific criteria can use a CO2 conversion factor equal to the well-to-wake GHG emissions factor.The key points are:- Biofuels must be certified by relevant international certification scheme, meeting its sustainability criteria. Reference is made to ICAO’s Approved Sustainability Certification Schemes and the CORSIA Sustainability Criteria.- Must provide a well-to-wake GHG emissions reduction of at least 65% compared to the well-to-wake emissions of fossil MGO of 94 gCO2e/MJ (i.e., achieving an emissions intensity not exceeding 33 gCO2e/MJ) according to that certification.- May be assigned a Cf equal to the value of the well-to-wake GHG emissions of the fuel according to the certificate (expressed in gCO2eq/MJ) multiplied by its Lower Calorific Value (LCV, expressed in MJ/g) for the purpose of regulations 26, 27, and 28 of MARPOL Annex VI for the corresponding amount of fuels consumed by the ship.- For blends, the Cf should be based on the weighted average of the Cf for the respective amount of fuels by energy.- A Proof of Sustainability or similar documentation from a recognized scheme should be provided along with the Bunker Delivery Note, to facilitate the verification of the reported biofuel consumption.- For biofuels not certified as “sustainable” or not fulfilling the well-to-wake emission factor criterion above should be assigned a Cf equal to the Cf of the equivalent fossil fuel type.- In any case, the CF value of a biofuel cannot be less than 0.  



WHAT’S NEXT AT IMO
Next 2024 meetings at IMO related to environment protection

19– 23 February
•Guidance for in-water cleaning
•Revision of MARPOL Annex IV (Sewage Mangmt
Plan , Record Book)

•Black carbon

PPR 11

11-15 March
• Consider proposals on Onboard carbon capture
• Further develop LCA framework
• Consider the development of mid-term measures

ISWG GHG 16

18-22 March
• Adoption of LCA Guidelines
• Adoption of amendments to regulations A-1 and B-2 of the BWMC 
concerning the use of electronic record books

• Establishment of ECAs both in Canadian Arctic Waters and North-
East Atlantic Ocean

MEPC 81

30 September – 4 October 
• Impact assessment report of candidate mid-term measures
• BWMC & Guidelines review stage

MEPC 82

Presenter
Presentation Notes
It will be a very tight and busy schedule for IMO between February and March !PPR 11 - MEPC 80 approved the Operational Guide on the Response to Spills of Hazardous and Noxious Substances (HNS) (volumes 1 and 2), for publication. PPR 11 will continue working on the development of guidance for in-water cleaning.- Revision of MARPOL Annex IV (Sewage)MEPC 80 agreed to extend the completion year for the revision of Annex IV on sewage to 2025. Most of the revised text for Annex IV has been finalized, but work will continue at PPR 11, with a focus on provisions for a sewage management plan and record-keeping on all ships. 



│ Appointed by IMO Council on 18th July 2023

│ Landslide election

│ A robust profile 
│ Naval architect
│ Panama flag
│ MEPC Chair & Director of Environment at IMO

│ A mandate with challenging waters
│ High pressure towards net zero around 2050
│ Reluctance & consensus for technical measures implementation

│ A clear message emphasizing the significance of climate 
change

ELECTION OF NEW IMO SECRETARY GENERAL 
Arsenio Antonio Dominguez Velasco 

‘I’m not afraid of disturbing 
things a little bit to actually get 

change’

Presenter
Presentation Notes
On the 18th of July 2023, the IMO Council has appointed Arsenio Antonio Dominguez Velasco of the Republic of Panama, for a 4-years term as next Secretary-General, as of 1 January 2024, subject to the Assembly’s approval (end of November 2023). This vote ensures him strong support and grants a definite legitimacy as he was elected with a clear majority for the last round.The election of Arsenio Dominguez, current Director of the Marine Environment Division at IMO, sends a clear message to the world, emphasizing the significance of the environment as a critical factor to be considered in decision-making at the international level. He will be confronted with a challenging mandate, along with a tight schedule and clear objectives set for 2030, with the very expected adoption of the mid-term candidate measures.



׀ Context:
׀ More and more pilot projects currently on-going with On-board Carbon Capture technologies installed on-board.

׀ How this should be considered in GHG indexes (CII EEDI EEXI) ?

׀ Several proposals submitted to MEPC80

׀ MEPC80 agreed to defer to ISWG-GHG-16
׀ To ensure work in a structured manner 

׀ To aim for a more holistic approach as part of the further development

of the LCA framework

Copyright BV M&O 2023 16

C A R B O N  C A P T U R E

Copyright BV M&O 2023

Presenter
Presentation Notes
Carbon capture remains to be scheduled It is subject to an increasing number of pilot projects which caught IMO’s eyeIndeeed, several proposals were submitted at MEPC 79 and 80 to include Carbon capture in the IMO regulatory framework.The idea behind this is to encourage R&D and in that sense remove potential regulatory barriers, while ensuring a level playing field. Carbon capture is considered as a cost effective opportunity for decarbonisationHowever, due to divergence of opinions (consider carbon capture as part of the fuel LCA framework or as a separate worksteream), the matter was deferred for further consideration at ISWG-GHG 16 and then at MEPC 81



STEPS IN THE WORK PROGRAMME FOR MSC 108 (MAY 2024)

Proposal for a new output to
facilitate a regulatory framework
to support the safe delivery of
IMO's strategy on reduction of
GHG emissions from ships
submitted by EU countries
(including UAE) and NGOs.

Establishment of working and
drafting groups at MSC 108 :
 “development of a safety
regulatory framework to
support the reduction of GHG
emissions from ships using
new technologies and
alternative fuels”

Correspondence Group 1st
round of discussions started in
October 2023 :
 identify and update a list of
fuels to support GHG reduction
 Conduct an assessment for
each identified fuel and
technologies

M A R I T I M E  S A F E T Y  C O M M I T T E E  
M S C  1 0 7  O U T C O M E

Copyright BV M&O 2023

1 2 3

Presenter
Presentation Notes
Initially, a new output was proposed at MSC 107Member States and NGOs supporting the proposal for new output : Belgium, Cook Islands, Germany, Greece, Kingdom of the Netherlands, Panama, Republic of Korea, United Arab Emirates, United Kingdom, ICS, IUMI, BIMCO, IACS, OCIMF, INTERTANKO, SIGTTO, IBIA and SGMFMSC 107 agreed to establish a new output on MSC 108 agenda (item 5) :  Development of a safety regulatory framework to support the reduction of GHG emissions from ships using new technologies and alternative fuels A Correspondence group was established at MSC 107 to start working on this item (alternative fuels) and will submit a report to MSC 108
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│ IMO progressed but did not finalize:
│ Interim guidelines for the safety of ships using ammonia as fuel
│ Interim guidelines for the safety the safety of ships using hydrogen as fuel

Both interim guidelines will be approved at MSC 109 (December 2024)

│ Further consideration
│ Correspondence group on alternative fuels
│ Intersessional Working Group 

OUTCOME OF SUB-COMMITTEE ON CARRIAGE OF CARGOES &
CONTAINERS (CCC 9), 9TH SESSION 20-29TH SEPT, 2023

Presenter
Presentation Notes
Background/Context:The CCC Sub-committee was responsible for the development of the International Code of Safety for Ships Using Gases or Other Low-Flashpoint Fuels (IGF Code), adopted in 2015. It has initially focused on liquefied natural gas (LNG), so the work carried on to consider other relevant fuel types. Interim Guidelines were adopted to cover methanol, LPG or fuel cells. The Guidelines are designated as “interim”, as they could be reviewed once substantial experience has been gained in their application. The Interim Guidelines could, in the future, be integrated within a revised and expanded IGF Code, and hence become fully mandatory (entry into force for all amendments including ammonia & hydrogen; expected 1 January 2028 with no retroactive provisions-to be confirmed by MSC 108 in May 2024). The IMO has recognized the need to accelerate this process, given that shipping decarbonisation relies mostly on the promotion of alternative fuels. In parallel, MSC 107 (June 2023) established a special Correspondence Group on the development of a safety regulatory framework to support the reduction of GHG emissions from ships using new technologies and alternative fuels (reporting to MSC 108 in 2024), for which BV is contributing within the French flag’s delegation. This Correspondence group will submit a report to CCC 10.At CCC 9, IMO's efforts was on prioritizing hydrogen.. Then, ammonia (toxicity and flammability highly debated)Both ammonia and hydrogen were considered under item 3 (amendments to the IGF Code and development of guidelines for Alternative Fuels and related technologies)Interim guidelines on hydrogen and ammonia were further considered but will be finalized at CCC 10 (September 2024), and subject for approval at MSC 109 (December 2024). Subject to approval by MSC 108 (April 2024), an Intersessional Working Group will be established to further develop both guidelines during a session that will take place the week prior to CCC 10.Regarding ammoniaStill debated amongst delegations…due to its toxicity and thus high risk to human lifeFurther discussion on its toxicity is required Different aspects to be considered:-”Gas Safe Machinery Space”concept should be retained instead of the “ESD” concept, because not adapted (was made for LNG), a risk of ammonia leakage is very dangerous. But with the need for ESD arrangements remains to be considered under the alternative design process.-Among the three different storage options for ammonia, i.e. refrigerated ammonia, semi-refrigerated ammonia and pressurized ammonia, only the former two should be considered-mitigating measures for ammonia leakage such as scrubbers should be considered-possible legal implications as the use of ammonia as fuel is in conflict with existing mandatory instruments, i.e. MARPOL regulation VI/18 and IGC Code chapter 16 that both prohibit the use of toxic or harmful fuels. To be discussed at MSC/MEPC level once Interim Guidelines are finalized. -the use of ammonia would require setting permissible limits of exposure (short/long-term) to humans. A non-exhaustive list of issues (loss of function, component damage fire, explosion, toxicity, electric shock) will be considered within a holistic risk assessment processRegarding hydrogenDifferent aspects are to be considered:-much of the discussions dfocused on risk of leakage-ESD or Gas Safe concept. Although gas concept is preferable, the ESD could be potentially accepted if authorized by Administrations-add a provision on inerting, in case of compressed hydrogen as fuel. IGF Code would need to be amended, as the required maximum oxygen level for LNG is within the flammable range of hydrogen, so the maximum level would need to be reduced-add provisions for onboard crew training for safe operation (part C-1 of the IGF Code should be used as a basis and adapted for compressed and liquefied hydrogen)-functional requirements addressing specific hydrogen hazards occurring through the use of cryogenic liquids with a temperature below -182°C A non-exhaustive list of issues will be considered in the risk assessment process
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Thank you for your attention 
Please feel free to reach us if you have any questions
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