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Abstract

Ships are considered to be one of the most energy efficient means of transportation. This is because ships have high
efficient diesel engines, which use a high thermal efficiency of often more than 50%, as their propulsive power source.
However, fuel consumption reduction is required for ships due to present-day social issues such as environmental protection
and energy saving. Therefore, ships are using various energy saving technologies, including high efficient propulsive
systems, optimized navigation systems and waste heat recovery systems. New technologies such as marine hybrid systems
using diesel engines and electric motors, large capacity batteries and alternative fuels are attracting attention to improve ships’
energy use efficiency.

This paper outlines the concepts and results of our research and development of marine hybrid systems. A typical hybrid
system has a diesel engine, a motor/generator and a large-capacity battery system. The diesel engine in such a hybrid
system operates at its maximum efficient point with the use of electric energy. The paper also explores the model hybrid
ship that has a fuel cell system and lithium-ion batteries. This model ship was developed to confirm the functions of safety

measures for the electric propulsive system and to verify characteristics of the control and monitoring system.
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