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Abstract

This article reviews the modeling and theory of lithium-ion power batteries, and introduces three
types of power battery models in detail, namely, electrochemical models at the micro level, lumped
models at the macro level in the time domain, and frequency domain models at the macro level.
The three modeling ideas and their corresponding heat generation models are related to each other
and have differences. The electrochemical model is based on the internal reaction principle of the
power battery, with high accuracy but computational complexity. The time domain lumped model
requires less computation, but its accuracy is relatively low. The frequency domain lumped model
theory can provide theoretical guidance for electrochemical impedance spectroscopy experiments
of battery internal mechanisms.
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Figure 1. Nth order RC equivalent circuit model
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Figure 2. Power battery time domain equivalent circuit model summary
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Figure 3. Typical AC impedance of power battery
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