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Abstract:
Battery energy storage holds immense promise for realizing sustainable transportation. However, today’s batteries are expensive, range-limited, power-restricted, die too quickly, and charge too slowly. Batteries are conservatively operated because we have little understanding of the internal electrochemical dynamics. Given real-time estimates of the electrochemical states, one can safely operate batteries near their physical limits, thus significantly enhancing performance beyond current state-of-art battery management systems. This talk reviews recent advancements in enhanced battery performance via electrochemical model-based controls.
First, we review battery electrochemistry. Second, we discuss canonical state-of-charge (SOC), state-of-health (SOH), and other so-called SOx estimation algorithms. Third, we describe constrained optimal control schemes to enhance performance. Finally, we close with exciting new opportunities for next-generation battery management systems.
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