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BACKGROUND OVERVIEW
Predicting and Mitigating Thermal Runaway

Validated safety and reliability is one of the critical challenges
identified in 2013 Grid Energy Storage Strategic Plan
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Safety incidents are rare but possible, including external
causes.

How can we reduce facility investment risk?

A Prevent single point failure from cascading to
large-scale system risk.
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OBJECTIVES
Provide robust system scale safety and reliability

!
Validated safety and reliability is one of the critical challenges
identified in 2013 Grid Energy Storage Strategic Plan o
Develop methods to mitigate point failures and avoid propagation V e |
1. Develop validated predictive models of cell -to-cell then module-to- e ‘
module propagation. |
Concurrent experimental program for validation (Loraine Torres -Castro) "o w @ @ @ w G
Other tasks link predictive heat release to material science (Randy Shurtz)
2. ldentify boundaries of propagation versus mitigation
Thermal aspects of system design
Electrical aspects of system design R i
. . . «» NO Propagation.
Battery chemistry and material science -~
Algorithms for active control strategies. ¥ :
3. Develop capabilities to evaluate design tradeoffs. L
4. Promote a broader acceptance of quality approaches to energy

storage safety.
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OVERVIEW 0 Reduce facility investment risk:
ldentify boundaries between mitigation and cascading failure

Thermal
modifications
(Reduced
Short circuit Baseline conductivity,
simulated in cell stack: increased
first cell acts = Thermal contact
as boundary runaway resistance):
condition propagates Propagation

mitigated.
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Torres-Castro, L. et al., (2020) J Electrochem. Soc., 167(9): 090515
Lamb, J., et al. (2015). J. Power Sources283: 517-523.




5 ' RESULTS - Predicting Thermal Runaway

Simulation and measurements: 5 x 3 Ah LCO cells, 100% SOC, no plates
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s | RESULTS - Predicting Thermal Runaway

2018 anode models

— Data
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Challenge: Calorimetry measurements only at lower temperatures.

A Extrapolating thermal runaway models to cascading failure predicts too—\’
fast propagation.
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A Lack higher-temp measurements to predict cascading failure.
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Kurzawski, A., et al. (accepted 2020). "Predicting cell -to-cell failure propagation and limits of propagation in lithium  -ion cell stacks." Proc. Combust. Instit. 38.
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