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Evaluating Risks Iin Stationary

Storag@ Safety Thrust Overview
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Strategy and outreach

AESS Safety Forum '

ASafety Roadmap 9. ESS SafEty
AESS Safety Website Launched “)’ FORUM 2017

MEETING THE CHALLENCE

= Energy Storage Systems Safety

AESS Safety and Reliability Forum i | . & _and Reliability Forum 2018
AMOnthly Codes and Standards report i = o S =i Wednesday-Thursday, March 28-29, 2018

; . The Edgewater Hotel, Seattle, WA 5

ABimonthly Newsletter
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AESS Safety and Reliability Forum
AContinued activities to address commﬁ’j safety needs

NERGY STORAGE 5YSTEMS

SAFETY & RELIABILITY FORUM

SAFETY COLLABORATIVE

Sandia 7

National Pacific Northwest
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s I Capabilities for ESS safety R&D at Sandia

A New 5000 Sq Ft facility for analysis within spec

A Center for Integrated Nanotechnology for
spectroscopy

A Abuse facilities for failure analysis

A Modeling of high energetic events with Sierra




Il mproving batter

Collaboration:
codes,
standards, and
regulations

l ectroc
Baseline Materials nd wbelle 2l it
electrochemical characterization and str|ing Modellng of
performance and thermal buse relspon thermal
analysis stability testing

analy S/' s propagation
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Cell operation constraints

Cathode Chemistry | AKA | Specific | Average | Max Acceptable
Capacity | Potential | Discharge | Temperatur
(Ah) (V vs Current e (°C)
Li°/Li+)
LiCoO, LCO [ 2.5 3.6 20 0 to 50
LiFePQ LFP [1.1 3.3 30 -30 to 60
LiNi,CqAl, O, NCA | 2.9 3.6 6 0 to 45
L CO NCA NMC
- *
g 30 =
_UE;’ 10 =
g 04
10 = T T T L B e s e e e T
) -40 -30 -20 -10 0 10 20 30 40 50 60 70

Operating Temperature (UC)



Avoiding accelerated aging or abuse

LFP, 25°C environment

Discharge =1.1 A 5A 10A 20 A Curr e2nfA Ema8BXA)=
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12 I Significant selfieating can occur if cells are unmonitored

-

Sa=

N

1C 5A 10A 20A \
~80°C,/ N
l‘\
L (j
1C 5A [ 6A ) \

LCO > NCA NMC
-

/ 1C 5A 2 A 30A
| | | B — l
O 60— TTTT e
~— \\
o 4
5 50— \\
o 40 — 1 \
5 .
— 30 I
= 1
ﬁ 1
2 \ !
= 10 \ /
(1] \ 4
= \ i
0 Y "
\ I | o~ 1 T
/ 1C 5A 10A 20A \
/,"‘ ~~\\\
.._90 OC ,/ ~\\
l 1
\ 1
\ U4
\ 4'
\\\~ a’,




