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Battery Safety — Stationary Storage
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o s [ Materials R&D to date: Materials R&D needs:
: . * Non-flammable electrolytes * Viable flow batteries
* Electrolyte salts * Aqueous electrolyte batteries
* Coated active materials * High specific heat suppressants
* Thermally stable materials * Vent gas composition
Testing

* Electrical, thermal, mechanical abuse testing

* Failure propagation testing on batteries/systems

* Suppressants and delivery with systems and environments
* Large scale thermal and fire testing (TTC)

Simulations and Modeling

*  Multi-scale models for understanding thermal runaway

* Validating failure propagation models

*  Fire Dynamic Simulations (FDS) to predict the size,
scope, and consequences of battery fires

Procedures, Policy, and Regulation

* UL 1973-13 Batteries for Use in Stationary Applications
e ANSI/UL 9540-P (ESS Safety)

* UL 1974 (Repurposing)

* |EEE 1635-12 (Ventilation and thermal management)




imeline of Grid Scale Battery Safety
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. Why the focus on batteries?

Lithium-ion batteries were fielded in consumer electronics devices without a large base

of knowledge on their safety issues
» After their rapid adoption high profile events occurred in consumer electronics devices

* About the same time, their usefulness in large battery systems became apparent

Consumer Cells Large Format Cells Transportation Utility Batteries
(0.5-5 Ah) (10-200 Ah) Batteries (1-50 kWh) (MWh)

www.ford.com www.samsung.com www.saftbatteries.com

Safety issues should become paramount with increasing battery size




., Battery safety incidents
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Energy Storage Safety Strategy and Roadmap documents

2017

2014

ERGY STORAGE SAFET

RATEGIC PLA

U.S. Department of Energy
Office of Electricity Delivery and Energy Reliability

December, 2014

https://www.sandia.gov/ess-

ssl/docs/other/DOE OE Safety Strategic Plan Dec 2014 final.pdf
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https://www.sandia.gov/ess-ssl/publications/EnergyStorage_safetyroadmap_2017.pdf
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https://www.sandia.gov/ess-ssl/docs/other/DOE_OE_Safety_Strategic_Plan_Dec_2014_final.pdf
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Large scale testing remains limited |

* SNL is currently approved for
testing up to 25 kWh with
facilities rated to 100 kWh

* An effort has been proposed to
fully enable 100 kWh testing

* Even at 100 kWh this represents
module/rack level tests and
would still not be up to the scale
of grid-scale systems

* Is full scale testing necessary?
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., Testing is largely focused on li-ion

* New technologies are being
introduced
* Istesting adequate to new
technologies?
* Li-ion—High energy anode
materials
* Li metal
* Advanced aqueous batteries
* Molten salt batteries _ _ -
* Large storage systems targeting B R *»ﬁ;ii‘“‘*‘“/# o

ey . N mﬂ - -‘ ="
non-traditional locations, and | . &
areas near populations

| 1 p
; : . RaFT ]iﬂ Mww US Marine C{;rps FOB, Afghanistan
* Grid-scale systems are incredibly . Ji i 1

complex, including not only a large
battery but sophisticated power
electronics
* Back to the question, is full-
scale testing necessary?




A need for stakeholder and subject matter

expert input

* How can we adequately prepare for new technologies to enable their
rapid adoption?

* The current gaps in safety research

* How can we better understand new technologies?

* What gaps still hinder lithium-ion adoption? How best to ensure
stakeholders are adequately informed of the risk they accept?

* |s full-scale testing necessary, and if so, is there lab capacity to
adequately perform it.



SAFETY COLLABORATIVE

Get the free reports to remain alerted to key ESS
Codes & Standards updates!

Highlights
NFPA 855 has been published as a standard.

The second draft on NFPA 791 has been posted and has a closing date of Feb13,
Hﬂhﬂ-cmm‘

The second NFPA 1 will be 1. with a deadline for
indys mﬂ posted February 12, 2020, a
%ﬂlf IEC Group B Codes updates are complete and should be published in Summer

mwm-Mﬂum“mm review starting March
with a second recirculation bulletin went 2079 with comment
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Take photo of code to
sign-up to receive
guarterly reports

https://public.govdelivery.com/accounts/USDOESNLEC/subscriber/new?topic id=USDOESNLEC 19
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https://public.govdelivery.com/accounts/USDOESNLEC/subscriber/new?topic_id=USDOESNLEC_195
https://public.govdelivery.com/accounts/USDOESNLEC/subscriber/new?topic_id=USDOESNLEC_195
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