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Introduction and motivation

Thermal runaway of lithium batteries is major issue for development of high-power cells. We present preliminary
numerical study of the runaway extreme event in LiFePO,/graphite cells initiated via thermal decomposition of the
solid elecctrolyte interface (SEI) layer. The approach is based on a multi-scale model from nano-scale to macro-scale
and includes global electrochemical and thermochemical kinetics as implemented into the in-house software DENIS.
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Transport Modeling Procedure

The model includes three transport regimes at three different Parameters Literature DSC
scales. Each scale is modeled in 1D. Solved in DENIS. [1],[2] Enthalpies Experiments
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The exothermic SEI decomposition reaction is calculated based on the
Kinetics _ above reaction equation through CANTERA [3].
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Validation of heat transport model Thermal runaway simulation

o a8 P DSC simulations are conducted
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Good agreement with Thermal runaway is successfully
experiment at 293 K, 1C. observed at extreme condition
Reversible heat dominates in under low heat transfer
temperature profile. . coefficient and thermal
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Conclusion
7 Developed multi-scale thermal battery model 7 Simulated a DSC curve of SEI decomposition and

7 The heat transport model is validated in wide range successfully reproduce curve by Spotnitz et al.
of operating conditions 7 Conducted first thermal runaway simulation
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