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Fig. 1

Multi Scale Intelligent Design and Regulation of Energy Storage Technology Categories and Energy Storage Systems
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Fig.3 Closed-loop Optimization of Battery Fast Charging Strategy Based on Machine Learning
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Abstract Energy storage involves multi-scales and multi-systems. Intelligent design and control of energy
storage systems assisted by artificial intelligence and system optimization are frontier fields of energy
storage research in the new paradigm of multi-energy complementation. This review summarizes the
research progress in intelligent design and control of energy storage systems from the perspectives of
research and development at the material and device level, and operation management and optimization
control at the device and system level. The key scientific questions in this field include the generalized
intelligent design of energy storage materials, the multi-scale intelligent coupling and amplification issues
of energy storage systems, and the intelligent integration and control mechanism research of different types
of energy storage technologies in energy systems. Based on the current research progress and challenges in
intelligent design and control of energy storage systems, it is proposed to further accelerate the intelligent
development of the energy storage field from two aspects: establishing a unified energy storage data
platform and standards, and building a cross-scale, cross-system energy storage intelligent design platform
or software. This would promote the development and implementation of large-scale energy storage
systems under the new paradigm of multi-energy complementation, and contribute to the realization of

dual-carbon goals.
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