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At the International Maritime Organization (IMO), the minimum propulsion
power guidelines as a part of environmental regulations, and the second generation intact stability
criteria, as a part of ship safety regulations, are separately under development. Since these two
deals with operational limits of ships under adverse weather, this study investigated these two
together. First. model experiments in wind and waves were executed to identify the relevant
phenomena. Second, they were simulated with numerical model. Third, probabilistic assessment
procedures were developed towards more sophisticated regulations. An example of phenomena relating
to both aspects is that parametric roll, which could induce capsizing or cargo loss, occurs when the

ship forward velocity is almost lost due to strong head wind and waves under the limited engine
power. This phenomenon was physically explained and probabilistically assessed. Similarly, the cases
in beam and astern waves were also investigated.
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