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Battery Capacity Estimation Method Requiring Only Operation Data of Battery Energy Storage Systems
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Battery energy storage systems (BESS), which play a key role in social infrastructure, are expected to provide stable long-term operation. Effective
means of grasping trends in battery performance degradation so as to facilitate maintenance at the optimal time are therefore required. Estimation
of the capacity deterioration of batteries in BESS systems connected to the power grid, which must respond to a wide range of state of charge (SOC)
conditions, is a particular focus of attention.

The Toshiba Group has developed a battery capacity estimation method that requires only the data of BESS systems in operation as input data.
This method allows users to optimize the timing of maintenance and reduce operating costs without the need for information on the specific char-
acteristics of the batteries nor for data obtained by specific charging and discharging cycles during the interruption of normal operation. We have
applied this method to both an actual BESS system to suppress power fluctuations caused by a photovoltaic (PV) power generation system and a
virtual power plant (VPP) system in which multiple consumers’ BESS systems are interconnected to an AC power system, and confirmed that the
evaluation of battery capacity in both cases is in good agreement with the actual trends. From the results obtained, we have confirmed that the

performance of this battery capacity estimation method is sufficient for practical application.
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Example of time-series data for battery capacity estimation
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Battery capacity estimation using deviation of SOC (DSOC) during
operation
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BESS system combined with AC power system
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Overview of PV power generation system and BESS system
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Example of daily charge and discharge data of BESS system
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Example of result of battery capacity estimation using charge and
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Comparison of long-term measurement data and estimation results
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Configuration of VPP system integrating consumers’ BESS systems
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Results of battery capacity estimation from AC power taking
efficiency of power converter into consideration
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Results of estimations of battery capacity and battery power capacity
of each consumer’s BESS system from DC current and AC power
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Differences between reference battery capacity and battery
capacity estimated from DC current and AC power
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