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Abstract (250-300 words):

The current contribution of up to 2.9% of global greenhouse emission (2018) originating from the
maritime industry, requires a fundamental shift towards eco-friendly transportation alternatives. In
response to this urgent need for cleaner, sustainable transportation, the FuelSOME project aims to find
flexible and scalable alternative fuel supply pathways for powering a multi-fuel solid oxide fuel cell for
ocean going vessels. Within the frame of the FuelSOME project a comprehensive study, evaluating the
viability of Hydrogen, Ammonia, and Methanol production pathways and supply chain for the maritime
sector was conducted. The study employs a meticulous comparative analysis, considering technological
readiness, economic viability, and environmental implications.

The complexity of the maritime sector, characterized by diverse shipping routes, varying infrastructure,
and regional conditions, calls for a nuanced approach tailored to each region's specific circumstances
and needs. Therefore, a flexible and modular Python software library was developed. The library
compromises all necessary building blocks to investigate eco-friendly production pathways for
Hydrogen, Ammonia, and Methanol including different options for production, transport, and storage.
Additional features include flexible cost functions compromising different key performance indicators
such as well-to-wheel efficiency and greenhouse gas emissions, including a functionality monitoring
consistency and dependencies to ensure physical validity.

The software tool is employed to study several different use-cases, including Hydrogen production
through Proton Exchange Membrane Electrolysis, Ammonia production via N»-Air Separation and Haber-
Bosch synthesis, and Methanol production from Biogas. The tool allows also for further development
and assessment of emerging technologies for alternative fuel production. The results provide
comprehensive comparison of alternative maritime fuel production pathways, outlining their economic
and ecological performance and their potentials and limitations.

This study provides the foundation to elaborate on alternative fuel pathways, guiding stakeholders’
decisions and stepping towards a more ecologically responsible maritime industry. Furthermore, a
flexible open-source software library for sustainable maritime fuel production pathway simulations is
provided to the scientific community.
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