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Background Proposed system configuration
The 2023 IMO GHG Strategy targets a 40% reduction in CO, emissions by 2030, aligning with the Paris
Agreement's 2°C limit [1]. The IMO outlines two key strategies to cut shipping GHG emissions: a) adopting H.EX1 ASU ‘m CO,&H,0 !
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engine (ICE), molten carbonate fuel cell (MCFC), organic Rankine cycle (ORC) and CCS sub- Exhaust
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» Designing of MCFC based CO, capture unit for different ship size. T HEXT
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« To perform thermodynamic analysis of the integrated energy system. :I_@+ Knockout
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« To perform economic analysis to estimate the levelised cost of energy. Cooler1
« Comparison with traditional amine-based CO, capture systems.
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* Integration of the MCFC and CCS system can capture 93.2% of CO, from the engine exhaust,
MCFC based COZ Captu re process however, their incorporation decreases the system’s electrical efficiency by 8.4%.
MCFC
 The economic analysis revealed a minimum levelised cost of energy (LCOE) of 0.16 $/kWh and it is
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comparable with traditional amine-based CO, capture system.
Fuel « The freight reduction cost is $11.55 million per year; however, this is offset by the additional revenue of
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$12.35 million generated from selling the captured CO, and carbon credits.
L ECTROLYTE CO~ « For a singular retrofit onboard a 10,000 TEU container vessel, $46.4 million is required for the initial
CAPEX investment. The MCFC accounts for 49% of this initial investment which may pose as a barrier
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