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Motivation
Enhanced
* Stationary energy storage systems (ESS) are increasingly deployed to maintain a Understanding

robust and resilient grid
* As system size increases, safety becomes a critical concern
* Holistic approach: study of electrochemistry, materials, and whole-cell abuse
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will fill knowledge gaps for failure mitigation Baseiing Materials Eiectochemical Increased

* Comprehensive studies comparing application specific aging behavior of popular electrochemical characterization and whole-cell battery reliability
. . L. performance and thermal abuse response and failure
commercial batteries have been limited analysis stability testing analysis mitigation
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* Safety of aged cells and influence of aging pathway on cell safety is unclear Safety_[:(;au'séa ------ g
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Even within manufacturer specifications, cycling conditions have a profound effect on cell degradation, with each chemistry
exhibiting differing sensitivities to each variable.
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Design of experiment approach with two cells at each set of conditions, all within
manufacturer specifications (88 cells total)
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. Conclusions
IO L S e . * LFP most stable chemistry, but stability still profoundly influenced by cycling conditions

* Funded by Dr. Imre Gyuk through the U.S. Department of Energy; Office of ; (espe.C'aI.IY tempe!"ature) . . o o .
Electricity .+ Application requirements must be considered: different chemistries can exhibit opposite

responses to a variable (particularly temperature)
* Caell aging can reduce safety via lower runaway onset temperatures and greater heat release
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