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Development of the Hybrid Tugboat System
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The main engine of tugboats is designed for high-power propulsion relative to its hull, but most of their operation time is
spent with low loads. In order to improve the performance of such ships, we came to the conclusion that a composite system
was needed and developed a hybrid propulsion system. This system consists of an engine and a propulsion system using a motor
and lithium ion batteries and it has achieved the fuel consumption and CO, emissions reduction goal of 20% in comparison with
conventional tugboats. The lithium ion batteries can be charged by the power generator and also by plugging in to electric power

on land ( shore power ). On March 2013, Japan’s first hybrid tugboat was put into service.
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Fig. 1 Comparison of the conventional system and the hybrid system
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Fig. 7 Simulation results ( fuel consumption rate )
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