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Analysis of annual fuel consumption by using bidirectional power conversion
with hybrid electric propulsion system in naval ship
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Abstract: Recently, the application of electric propulsion systems has expanded to ships in the navies of the US, UK, and
many other countries due to increased availability of high electric power equipment, the need to reduce operating costs due to
reduced defense budgets, increased automation, increased survivability requirements, and environmental issues. The US and
European navies are also studying ways to reduce ship fuel costs by applying bidirectional power conversion technology to na-
val ships equipped with hybrid electric propulsion systems. In this study, the annual fuel consumption of destroyers, frigates,
and logistics support vessels with different propulsion systems and operation concepts were studied to analyze the fuel saving
effects while using bidirectional power conversion in the hybrid electric propulsion system. The analysis considered the operat-
ing speed ratios of each system, annual operation time, and the generator operation concept. It was confirmed that bidirectional
power conversion in a hybrid electric propulsion system has a fuel saving effect of 100-360 tons per year, and there is more
fuel saving when the bidirectional power conversion mode is used without operating a generator.
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Figure 4: PTI mode of LSV

Figure 5: PTO mode of LSV
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Table 1: Specification of Destroyer, Frigate and LSV

Figure 6: Speed-time profile and operation mode of Destroyer
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Figure 7: Speed-time profile and operation mode of Frigate
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Figure 8: Speed-time profile and operation mode of LSV
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Figure 10: Generator SFC of Frigate
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