S

Ry

)

L)

o

Pacific
l\lmcgrthwest

IONAL LABORATORY

PNNL Energy
Storage
Introduction

February 17, 2020

Wei Wang
Chief Scientist

Pacific Northwest National Laboratory

Richland, WA 99354

EEEEEEEEEEEE

PNNL is operated by Battelle for the U.S. Department of Energy




ﬁ%?‘tﬁﬁvest Energy Storage Engagements Across the Nation

NATIONAL LABORATORY

ENERGY
) NORTHWEST &\T, e

OKARATEN
ATIONAL LABORATORY

=NAATBatt

NNNNNNNNNNNNN

A

= AvISTA

Lc Ul et -
50'& 0 -—v ﬂ
< % 'UNITED STATES ADVANCED BATTERY CONSORTIUM LLC.
Y"\Hm Bko -
Dpatmant o SE IS
&= SERVE
PortlandE(li':?te:acl 0 . e& o T
msf
ADEMAND
energy

& B
. 0
088 4 414 si V'

a" " - sre ‘P[ IOy guc QIEEE

f Utilities

m lNal}iU"?é. RIDGE X Industry
.%‘ 1 1 2 4 Peer-reviewed 3 .“ ahoraories
= 3 Publications UC San Diego
Idgho National Laboratory g ? | = State/Regulatory Support
(F=sLm] { 3 PSR SOUTHERN
lé‘ $960 M T @ A CEP < e ? University Partners
Bud et aska Center far Energy and Power N
g . STATE OF HAWAII
L . * PUBLIC UTILITIES COMMISSION
Lo ,"'f. E Hawalian Partner Laboratories
= 99 U.S. & Foreign - Electric
-3 Patents Company
49



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiWmfLk3qTVAhVLwFQKHUPUAJ8QjRwIBw&url=http://www.prnewswire.com/news-releases/fmc-corporation-accelerates-battery-grade-lithium-hydroxide-expansion-following-execution-of-multi-year-supply-agreement-with-major-manufacturer-of-electric-vehicles-300302846.html&psig=AFQjCNG-XOHPnwbDivdAECdxAoSYgyvRSQ&ust=1501082634577627

Pacific

NATIONAL LABORATORY

Northwest PNNL Energy Storage Research Strategy

High throughput Test

Inverse Molecular Design

Economic and grid Innovative synthesis:
scale analysis Synthesis and
characterization of storage

Rapid prototyping and
validation

Cost effective solutions

Li-ion and Li metal
batteries
For EV and grid;

Advanced redox flow, Na
and Zn batteries for grid.

Collaborate with
industry partners
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Common testing methodology for PNNL Reliability Test Lab
different technologies |
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\?f/ Validating Safety and Reliability of Grid Storage
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Continued testing on Li ion cells (NMC, NCA, LFP) showing impact of
grid duty cycles
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 Validation: This facility will provide
independent testing of next generation
grid energy storage materials and
systems under realistic grid operating
conditions
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» Acceleration: The facility will reduce
risk while speeding the development of
new technologies by propagating
rigorous grid performance requirements
to all stages of storage technology

development Grid Storage Launchpad at PNNL:

- Collaboration: By linking the DOE and Advancing the Next
storage R&D communities in a new Generation of Grid Energy
collaborative facility, this facility will Storage Technologies

lower barriers to solving key
crosscutting industry challenges
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ESMI is a multi-year PNNL
investment that will pioneer LT LL
" In the digital twin approach
? for an accelerated material
—= discovery and validation for performance
energy storage through Physics-Informed Data-Based Modeling
physics-informed data-based
models.

Atomistic Information Continuum Information
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