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Surf-riding/broaching vulnerability criteria assessment
method for waterjet propelled ships

FENG Pei-yuan'-3, CAI You-lin"3, FAN She—ming*?
(1. Science and Technology Laboratory on Waterjet Propulsion, Shanghai 201100, China;
2. Shanghai Key Laboratory on Ship Engineering, Shanghai 200011, China;
3. Marine Design and Research Institute of China, Shanghai 200011, China)

Abstract: The current Level 2 vulnerability criteria assessment method for the surf-riding/broaching stabili-
ty failure mode of the IMO Second Generation Intact Stability Criteria only applies to ships using convention-
al propellers. However, waterjet propelled ships are also prone to this stability failure mode. Therefore, it is
necessary to establish a regulatory assessment method for such a ship type as well. This study established a
mechanical model for waterjet propulsion systems through the analogy to the model for propellers. The Level
2 vulnerability assessment method applicable to waterjet propelled ships was proposed and validated based
on the actual pump data and sample ship calculations. A specific assessment method for waterjet propelled
ships was proposed to overcome the limitation on propulsion type, which not only makes the regulation more
complete, but also provides technical support for the stability safety assessment of waterjet propelled ships.
Key words: second generation intact stability; surf-riding/broaching; waterjet propulsion; vulnerability

criteria; assessment procedure
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