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Abstract

The introduction of alternative fuels to reduce greenhouse gas (GHG) emissions and the development of
Maritime Autonomous Surface Ships (MASS) have been progressing worldwide. To ensure the safety of such
new design concepts for ships, frameworks are necessary for analyzing and evaluating the safety of the relevant
technologies. In the first-term plan of NMRI, the primary aims were to ensure the safety of the ships with new
cargoes and fuels, ship navigation, and MASS. To ensure the safety of the ships with new cargoes and fuels,
particularly liquefied hydrogen carriers (LHCs), we have contributed to the realization of such new concept
ships through the establishment and instruction of risk assessment methods, including guidelines and standard
methods. For ship navigation safety, we conducted research on the construction of safety measures for maritime
traffic and contributed to the implementation of recommended routes in two congested coastal waters through
joint research with the Japan Coast Guard. To ensure the safety of MASS, we conducted research on MASS risk
assessment techniques, including MASS modeling methods necessary for analysis. The findings were utilized
to promote the utilization of the guidelines from the Ministry of Land, Infrastructure, Transport and Tourism,
and contributed to discussions on the creation of international regulations. The second-term plan will succeed a
part of the first-term plan, and effort to ensure the safety of the MASS and new kinds of cargo/alternative fuel
ships using mainly hydrogen and ammonia, and to support their operations. This paper presents the outcomes
of the first-term plan and the outline of the second-term plan.
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