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Abstract

We have been conducting research to enhance risk analysis methods. In particular, we have been developing and
proposing methods applicable to Maritime Autonomous Surface Ships (MASS), new kind of cargo ships, and
alternative fuel ships. This paper introduces our recent studies related to risk analyses for MASS and Liquefied
Hydrogen Carriers (LHCs). Regarding the risk analysis of MASS, we developed a risk analysis method
consisting of a hazard identification (HAZID) method based on the entire MASS system model. In this method,
the entire structure of, and tasks performed by a MASS system are firstly modeled by applying Unified Modeling
Language (UML) class diagrams. Then, based on the system model, a hazard identification is performed. The
methods applied for risk analysis, some of the results, and discussions are presented. For the risk analysis of
LHCs, we estimated (liquified) H2 leakage risk. In this estimation, Bayesian inference was used for frequency
analysis, and a simulation was used for severity analysis. Lastly, we discuss future development in the risk
analyses for MASS and new kind of cargo/alternative fuel ships.
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