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Simulation of battery system to reduce fuel consumption in shipboard generators

In this study, we simulated the use of a battery system to control the load factor of a generator for the purpose of fuel
consumption savings. The battery system operates by charging and discharging to reach the load factor close to that at
which enables the generator to operate at high efficiency. As a result of the simulation, it was found that the load factor
control by the battery system allowed the generator to operate at a high load factor for a longer time, leading to a certain
amount of fuel consumption savings. It was also found that increasing the capacity of the battery in the battery system

improves its fuel consumption savings.
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Table 1. Generator specifications of Shinyo Maru
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Fig. 2 Assumed onboard electric system with ESS
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Table 2. Battery system specifications
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Fig.4 Assumed characteristics of lithium-ion battery
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Table 3. Specifications of chopper circuit and its operating conditions
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Table 4. Specifications of AFE converter and its operating conditions
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Fig. 5 Power conversion efficiency of AFE converter
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