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Abstract: In recent years, battery energy storage has played an
important role in power systems due to its fast response speed
and high energy density. In order to meet the requirements of
practical applications, battery energy storage systems need to
connect batteries or battery packs in parallel to achieve a higher
usable capacity, but in practice, parallel batteries will have
current imbalance due to internal resistance, capacity, SOC, etc.,
to a certain extent. The above factors restrict the battery charging
and discharging current and usage conditions, and affects the
battery performance. Aiming at the cumbersome process of
collecting the branch current of the parallel battery pack and the
complicated state estimation, a simulation model of the parallel
battery pack is established based on the second-order equivalent
circuit of the battery and the loop current method. The model
can calculate the current of the parallel branch according to
the performance parameters of the lithium-ion battery and the
state equation, and then estimate the state of the parallel battery
pack, eliminating the need for the detection of the current of the
parallel branch. At the same time, it focuses on the phenomenon
of unbalanced current in the branches of parallel battery packs.
Taking lithium iron phosphate batteries as an example, the
charging characteristics of parallel battery packs are analyzed. In
view of the complicated and difficult-to-decouple characteristics
of the unbalanced current in the branch circuit of parallel
battery packs, the control variable method is adopted to analyze
the influence of the internal resistance, capacity, initial SOC
and other factors on the branch current point in detail through
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the model. The results to provide a referencedesign, group
optimization and performance analysis of the battery pack.

Keywords: lithium-ion battery energy storage; parallel battery
pack; loop current; unbalanced branch current
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Fig. 1 Equivalent circuit model of single battery
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Fig. 3 Simulation flow chart of parallel battery packs
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Fig. 8 Branch unbalanced current under internal resistance

difference
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