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Design of a Battery Digital Twin and

Its Full-Lifecycle Electrical Behavior Simulation
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Abstract: In the context of the "Dual Carbon" strategy, batteries have become increasingly important as a
core energy source in fields such as automobiles, energy storage, agricultural machinery, and mobile de-
vices. The full life cycle characteristics of batteries are crucial for the safe and long-term operation of elec-

tric equipment. However, accurately obtaining these characteristics requires significant time and re-
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sources, and it is difficult to simulate the complex working conditions encountered in real-world applica-
tions. To address this, this paper proposes and designs a digital twin of the battery, which can quickly
generate the simulation data of the whole life cycle electrical behavior of battery. Experimental results
show that this digital twin can accurately simulate the capacity degradation trajectory and post-degradation
dynamic voltage behavior of batteries in practical applications, providing a model foundation for rapid life
cycle simulations and the development of battery management systems.
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