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Introduction i) st

As an increasing number of energy storage systems are deployed, the risk of safety
incidents increases.

Safety is Critical for the Wide Scale Deployment of Energy Storage Technologies
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Instability of Thermal Runaway ) o

= Accelerating Rate Calorimetry (ARC)
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Heating Rate Analysis ) feaen,
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Feedback Control to Prevent Propagation (M.
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Heating Rate Analysis (w/ Fire Suppression) .

= Direct cooling raises
the thermal runaway
critical temperature

= Early action could
(potentially) dissipate
potential thermal
energy before a fire

= Runaway reactions
can temporarily
exceed the ability of
water to cool them
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Effects of Fire Suppression on Thermal Stability



Thermal Runaway and SOC ) i,

If SOC can be reduced, thermal runaway, may be avoided or abated.
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Heating Rate Analysis (w/ Discharge)
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Discharging the cells can increase the margin to safely
dissipate the free energy from surrounding cells and hence
suppress thermal runaway propotation



Conclusions i) st

" Sandia is conducting foundational
research on energy storage safety

" Our experimental observations have
implications for cell, module and
system design

" This work could lead to a new class of
safety systems for stationary batteries
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Thank You to the DOE OE and especially Dr. Gyuk for
his dedication and support of work to ensure the safe
integration of energy storage to the electric grid

Questions?

David Rosewater

dmrose@sandia.gov
(505) 844-3722
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