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Statistical method for finding an optimal structure of battery pack considering
degradation variability

Tsukiyama, Shuji
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cQ EV

In order to establish a sustainable society, a large variety of secondary
batteries are necessary, each of which is a battery pack composed of many battery-cells connected in
series and parallel. For constructing a practical method to design an optimal batterg pack, this
research devises a statistical algorithm to estimate a distribution of lifetime of attery pack
and a simulator visualizing a process of deterioration of a battery pack. The statistical algorithm
evaluates the total effect to a battery pack for given aging curve and its distribution of a single
cell, and the simulator uses a newly devised circuit model of a battery pack, which can take into
account initial variability, thermal characteristic, and degradation caused by aging. To evaluate
the performances of the statistical algorithm and the simulator, they are compared with experimental
results. From the results, we found that for a restricted application such as CQ EV mini-cart, they

are effective.
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