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Development and Evaluation of Marine Power Systems

using Various Low-Carbon Energy Sources

by

HIRATA Koichi*

Abstract

In response to sulfur oxide regulation and GHG reduction targets set by the International Maritime Organization (IMO), the
fuel used in marine power systems is being changed from conventional heavy oil to low-carbon, decarbonized fuels such as
liquefied natural gas (LNG), hydrogen, and biofuels. The Japanese basic energy plan also recommends the use of biofuels,
natural gas, liquefied petroleum gas (LPG), and hydrogen as energy sources as an alternative to conventional petroleum oil.
Against this background, the National Maritime Research Institute conducted "the development of new power systems for ships
using various energy sources” from 2016 to 2022. Within this research, we have been studying research on marine power
systems using the low-carbon decarbonized fuels, the results of which are presented in this report. In research on marine fuel
cell systems, various tests related to hydrogen were conducted to verify the safety regulation. Furthermore, we investigated
various carbon-free fuels and summarized the applicability of the alternative fuels and the power systems to ships. We also
compiled CO; reduction technologies for domestic vessels and supported the construction of a domestic cargo ship. As a future
direction of this study, it is necessary to expand on these studies to meet future GHG reduction goals. We also aim to provide

technical support towards achieving the final goal of carbon neutrality.
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