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Method to Evaluate State of Health of Lithium-lon Batteries Used in In-Service BESS for Electric Power Systems
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The installation of stationary battery energy storage systems (BESS) has recently been progressing for the frequency control of power grid lines.
However, as the capacity of the lithium-ion rechargeable battery cells used in these stationary BESS systems is subject to deterioration depending on
the conditions of use, there is a growing need for soundness evaluation technologies for lithium-ion rechargeable battery cells. Moreover, because
the operation of a BESS system connected to an electric power system is characterized by repeated charging and discharging in short cycles, a strong
need also exists to minimize the suspension of BESS systems for inspection purposes.

The Toshiba Group is supplying a lineup of stationary BESS systems equipped with its SCiB™ lithium-ion rechargeable battery cells. We have now
developed a voltage deviation method to evaluate the state of health (SoH) of SCiB™ cells from charging and discharging data that can be obtained
during the operation of a stationary BESS system. By eliminating the need to obtain charging and discharging patterns specifically for evaluation, this

method makes it possible to facilitate timely inspections without suspending operation.
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SoH evaluation technologies by application
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Example of configuration of BESS system to evaluate SoH of SCiB™ cells
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Example of charging and discharging curves of lithium-ion battery
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Example of SoH deterioration visualized using charging and
discharging data of lithium-ion battery
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SoH evaluation using voltage deviation method
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BESS operating in United States and example of actual data
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Example of time-series variations in SoH and variables for BESS evaluation
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