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High safety battery management system of DC power source for hybrid vessel
Jung-Leyl Choi' - Sung-Geun Lee'
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Abstract: In order to drive a hybrid propulsion device which combines an engine and an electric propulsion unit, battery packs
that contain dozens of unit cells consisting of a lithium-based battery are used to maintain the power source. Therefore, it is
necessary to more strictly manage a number of battery cells at any given time. In order to manage battery cells, generally
voltage, current, and temperature data under load condition are monitored from a personal computer. Other important elements
required to analyze the condition of the battery are the internal resistances that are used to judge its state-of-health (SOH) and
the open-circuit voltage (OCV) that is used to check the battery charging state. However, in principle, the internal resistances
cannot be measured during operation because the parallel equivalent circuit is composed of internal loss resistances and
capacitance. In most energy storage systems, battery management system (BMS) operations are carried out by using data such
as voltage, current, and temperature. However, during operation, in the case of unexpected battery cell failure, the output volt-
age of the power supply can be changed and propulsion of the hybrid vehicle and vessel can be difficult. This paper covers
the implementation of a high safety battery management system (HSBMS) that can estimate the OCV while the device is being
driven. If a battery cell fails unexpectedly, a DC power supply with lithium iron phosphate can keep providing the load with a
constant output voltage using the remainder of the batteries, and it is also possible to estimate the internal resistance.
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Figure 1: A total block-diagram for HSBM
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Figure 3: HSBMS for DC/DC converter
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Figure 5: Flowcharts of parameter measurement and estima-

tion of OCV during operation
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