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Abstract

Through hybrid energy storage technology, the dynamic capacity increases, the capacity and flexi-
ble adjustment ability of the distribution network are improved, and the coordination and control
level of source-grid-load-storage of the power system is enhanced. Firstly, the energy storage bat-
tery is mathematically modeled, and then based on the mathematical model, the real battery char-
acteristics are accurately simulated with mathematical formulas, and then the simulation and algo-
rithm development of the battery system and the SOC estimation and health estimation of the bat-
tery system are realized.
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Figure 1. First-order Thevenin equivalent circuit model
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Figure 2. The two-stage dynamic modeling process of the equivalent circuit model of lithium-ion battery based on online data
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Figure 3. Comparison of the definition of state of health of lithium-ion batteries. (a) The results of the ampere-hour integral

method; (b) Results based on the Kalman filter
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Figure 5. Schematic diagram of rainflow counting method. (a) SOC curve during battery charging and discharging; (b) Cyclic

state of rainflow counting conversion
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Figure 6. Estimation process of battery SOH based on rainflow counting method
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