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Administration’s

Climate Change Goal

- Create a carbon pollution-free

U.S. Energy-Related
power sector by 2035 Carbon Dioxide

Emissions by Sector
- Create a net zero emissions

economy by no later than 2050.
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Source: M. Koleva, DOE HFTO, NREL, adapted from EPA, Sources of Greenhouse Gas Emissions | Greenhouse Gas (GHG) Emissions | US EPA




Evolving National Energy Needs

Electrified Mobility

Remoteness & Resilience
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Evolving Global Energy Needs Global cumulative battery
storage energy capacity

GWh
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Why Berkeley? Expertise, Capabilities, Culture, & Ecosystem

LBNL National User Facilities
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Lawrence Berkeley National Laboratory

The Birthplace of Lithium Battery Electrochemistry

1954

BETTER BATTERIES

Charles William Tobias established the Electrochemical
Research Program at Berkeley Lab in 1954 - the first program
of 1ts kind. His work paved the way for the development of
rechargeable lithium battery technologies that helped to
revolutionize the portable electronics industry.

[as] Better Batteries
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Berkeley Lab Energy Storage Center

Harness, guide, and galvanize the expertise, capabilities, and innovation
across Berkeley Lab resulting in the science, technology, and policy to
accelerate real-world energy storage solutions together with partners around the world,
to enable the nation’s transition to a clean, affordable, and resilient energy future.
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NIKIT ABHYANKAR & ©

Focus Area: Analysis/Markets/Policy
End Use: Grid, High-intensity Industry,
Resllience, Transportation

Short & long duration storage and multl-sector
Integration for a resllient grid.

Executive Director

NOEL BAKHTIAN

Hamessing, gulding, and galvanizing the
expertise, capabllities, and Innovation across
Berkeley Lab to accelerate real-world energy
storage solutions.

HANS BECHTEL = ©

Focus Area: Electrochemical
End Use: Grid, Transportation

Characterlzation of nanoscale chemistry at
Interfaces with infrared spectroscopy.
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SEAN LUBNER

Focus Area: Electrochemical, Thermal
End Use: Grid, Transportation

Developing new materials for high temperature
{>1000 C) thermal energy storage, and
noninvasive sensors for property mapping in
batteries.

Program Manager, Sustalnable
Transportation Initiative

MIKE MILLS

Focus Area: Analysis/Markets/Policy
End Use: Transportation

Program Manager for the Energy Technologies
Area Sustainable Transportation Initiative

i walb
Divislon Director, Energy Geosclences 84 o

PETER NICO

Focus Area: Chemical, Mechanical, Thermal
End Use: Grid, Resllience

Dhislon Director, Chemical Sclences o

POLLY ARNOLD

Focus Area: Chemical

Catalytic transformations of energy carriers; N2,
€02, renewable oxygenates

NITASH BALSARA = ©

Focus Area: Electrochemical
End Use: Transportation

Rechargeable solld-state batteries.

Assoclate Lab Director, Earth &
Environmental Sclences

JENS BIRKHOLZER

Focus Area: Chemical, Thermal
End Use: High-Intensity Industry, Resllience

Subsurface energy storage, such as thermal,
hydrogen and natural gas storage.
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BRYAN D.
MCCLOSKEY

Focus Area: Electrochemical
End Use: Transportation

Characterization of interfaclal and transport
processes In LHon batteries.

DEV MILLSTEIN =0

Focus Area: Analysis/Markets/Policy
End Use: Grid

Integration of energy storage, wind, and solar,
Into electricity markets.

MARCUS NOACK = ©

AN I
ANTONIO BACLIG = ©

Focus Area: Electrochemical
End Use: Bulldings, Grid

|

Group Leader, Energy Storage

VINCE BATTAGLIA

Focus Area: Electrochemical
End Use: Grid, Transportation

Understanding the effect of materlal properties
and process conditions with regard to the
fabrication and functionality of composite
electrodes.
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Group Leader, Grid Integration

DOUG BLACK

Focus Area: Electrochemical
End Use: Grid, Resllience, Transportation

Deslign and demonstration of controls for
renewable and resilient microgrids.

Program Manager, Electricity Markets = o
and Policy

CHANDLER MILLER

Focus Area: Analysis/Markets/Pollicy,
Electrochemical
End Use: Bulldings, Grid, Resillence

Program deslgn, economics, and
Implementation for grid-connected systems.

Assoclate Lab Director, Energy
Sclences

JEFFREY NEATON

Focus Area: Chemical, Electrochemical

Theory and computation of novel phases and
phenomena for solar energy conversion.

BRUCE NORDMAN &= ©

SAMUEL BLAU =0

HANNA BREUNIG = ©

Focus Area: Chemical, Electrochemical
End Use: Grid, Transportation

Data-driven simulation of complex reaction
cascades.

Assoclate Laboratory Director,
Computing Sclences

JONATHAN CARTER

to the prop

DANIEL COLLINS- = ©

WILDMAN

Focus Area: Electrochemical
End Use: Grid

Development of low-cost energy storage
systems for the grid

CURTIS
OLDENBURG

Focus Area: Chemical, Mechanical, Thermal
End Use: Grid

of subsur

energy storage.

SEAN PEISERT

Focus Area: Analysis/Markets/Policy, Chemical,
Thermal
End Use: High-Intensity Industry, Resillence

Process modeling and techno-economic
analysis to identlfy the key material and system
properties to meet cost and performance
targets.
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GERBRAND CEDER = ©

Project Lead, GMLC Technical
Assistance

PETER CAPPERS

Focus Area: Analysis/Markets/Pollcy
End Use: Grid

Regulatory and policy options for promoting
and leveraging storage as a grid asset.

GUOYING CHEN

=0

Deputy Division Director, Energy
Storage & Distributed Resources

MARCA DOEFF

Focus Area: Electrochemical
End Use: Transportation

Materials for beyond lithium lon batterles (solid-
state, sodium-ion).

=0

Division Director, Accelerator

Focus Area: Electrochemical

End Use: Grid, Transportation
Development of novel materials for energy
storage.

ETHAN CRUMLIN = ©

Focus Area: Chemical, Electrochemical
End Use: Bulldings, Grid, High-Intensity Industry,
Resilience, Transportation

Understanding/Revealing echem storage and
conversion Interfaclal chemistry

UMED PALIWAL

Focus Area: Electrochemical
End Use: Grid, Transportation

Developing functional materlals based on
rational design.

Lead, Geothermal Systems Program o

PATRICK DOBSON

Focus Area: Thermal
End Use: Bulldings, Resllience

Seasonal thermal energy storage of water In
geologic formations.

DULA PARKINSON = ©

Focus Area: Analysis/Markets/Policy
End Use: Grid, Transportation

Research on how storage can help Integrate
large share of renewables In grid.

PENG PENG =0

Focus Area: Electrochemical
End Use: Bulldings, Grid, High-Intensity Industry,
Resllience, Transportation

Cybersecurity for energy delivery systems,
Indluding storage.
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AMOL PHADKE =0

Methods for autonomous discovery of materials
for energy storage.

End Use: Bulldings, Reslllence

Focus Area: Analysis/Markets/Policy,
Electrochemical
End Use: Grid, Resllience, Transportation

Focus Area: Analysis/Markets/Policy, Chemical,
Thermal

End Use: High-Intensity Industry

Hydrogen and thermal energy storage: process
and techno-economic analysls.
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Division Director, Bullding
Technology & Urban Systems Division

MARY ANN PIETTE

Focus Area: Analysis/Markets/Policy,
Electrochemical, Thermal

Focus Area: Electrochemical
End Use: Transportation

Synchrotron X-ray microCT (3D imaging) of
batteries, fuel cells, and materials.

Divislon Director, Molecular Foundry 6
& Director, Materlals Project

KRISTIN PERSSON

Focus Area: Electrochemical
End Use: Grid, Transportation

G data-driven to
understand and design novel electrolytes,
electrode materlals, and cathode coatings.

\‘ o
NATALIE
POPOVICH

& Applied Physics
CAMERON GEDDES

Focus Area: Chemical, Electrochemical
End Use: High-Intensity Industry, Transportation

Precision processing and probing via ultrafast
lasers, unlocking new properties.

ANDREW HADDAD & ©

SPENCER DUTTON = ©

Focus Area: Thermal
End Use: Bulldings

Bullding hybrid HVAC with Integrated phase
change material based thermal storage

BENJAMIN GILBERT = ©
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SYDNEY
FORRESTER

Focus Area: Analysis/Markets/Pollcy
End Use: Bulldings, Grid

Distributed batteries' market and policy drivers,
grid value, and adoption.

JINGHUA GUO =0

DRE HELMNS

BRETT HELMS

Focus Area: Thermal
End Use: Bulldings, Grid, Resllience

Physics-based modeling of thermal equipment
to enable Innovative design and optimal
operation of Integrated energy systems for
bulidings and districts.
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ERICMV.HOEK = ©

Focus Area: Electrochemical
End Use: Grid, Transportation

Digital design and discovery of new materials
for electrochemical energy storage devices.

TIANZHEN HONG = ©

Focus Area: Chemical
End Use: High-Intensity Industry

Broad Interests In use of geologic systems for
energy storage.

STEPHEN HARRIS = ©

Focus Area: Chemical, Electrochemical
End Use: Grid, Transportation

Operando soft x-ray spectroscopy for
electrochemical Interfadial phenomena.

MIGUEL HELENO = ©

Focus Area: Chemical, Electrochemical

End Use: High-Intensity Industry, Transportation
Electrified approaches to produce materials
needed for energy storage.

Assodlate Laboratory Director, Energy i 6
Technologles

RAVI PRASHER

Focus Area: Electrochemical, Mechanical,
Thermal

End Use: Bulldings, Grid, High-Intensity Industry,
Resllience, Transportation

VI RAPP =0

Focus Area: Chemical, Thermal
End Use: Bulldings, High-Intensity Industry

Technology development, validation,
commercialization.

MIQUEL
SALMERON

Focus Area: Analysis/Markets/Policy
End Use: Grid, Transportation

Focus Area: Chemical, Electrochemical

Characterization of the atomic scale structure

Focus Area: Electrochemical
End Use: Transportation

Solid state lithium batteries: fallure and safety.
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MARCO PRITONI = ©

Focus Area: Analysis/Markets/Policy
End Use: Grid, Resllience

Storage valuation models for electricity markets
and grid resilience planning.

PRAKASH RAO =0

Focus Area: Analysis/Markets/Policy
End Use: Bulldings, Grid, Resllience

Controls for thermal and electrical storage In
bulldings and DER.

Executive Director, FLEXLAB®

CINDY REGNIER

Focus Area: Electrochemical, Thermal
End Use: Bulldings, Grid

Deputy Leader, Electricity Markets
and Policy Department

ANDREW
SATCHWELL

Focus Area: Analysis/Markets/Pollcy
End Use: High-Intensity Industry

Energy storage needs and opportunities for
Industrial processes.

Assoclate Laboratory Director,
Physical Sclences

NATALIE ROE

Focus Area: Electrochemical

Applications of plasma and accelerator physics;
engineering expertise.

Program Head, Fuslon Sclence & fon o
Beam Technology

THOMAS
SCHENKEL

Focus Area: Chemical
End Use: Grid
Synthesls of novel electrode materials for green

hydrogen production via seawater and waste
acld electrolysis.

Co-Lead, Energy Storage Across Time = o
& Length Scales Strateglc Inltiative

ANUBHAYV JAIN

Focus Area: Electrochemical, Thermal
End Use: Grid, Transportation

Computational design of novel energy storage
materlals.
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Deputy Division Director for Science, 6
Advanced Light Source

ANDREAS SCHOLL

Focus Area: Chemical, Electrochemical
End Use: High-Intensity Industry, Transportation

X-ray Instrumentation for ALS users with
nanoscale chemical sensitivity.

Deputy Division Director for
Research, Energy Analysls &
Environmental Impacts

CORINNE SCOWN

Focus Area: Analysis/Markets/Policy
End Use: Grid, Transportation

Life-cycle assessment and technoeconomic
analysls of battery storage applications.

N\
Co-Lead, DOE Energy Storage Grand
Challenge sub-group
SARAH SMITH

Focus Area: Analysis/Markets/Policy,
Electrochemical

Focus Area: Analysis/Markets/Policy, Thermal
End Use: Bulldings, Resllience

District energy systems with waste heat
recovery, thermal storage, and aquifers.

QING JI

THOMAS
HENDRICKSON

Focus Area: Analysis/Markets/Policy
End Use: High-Intensity Industry

Life-cycle assessment to analyze greenhouse
gas and energy consumption implications of
emerging energy storage technologles.

Deputy Director, Liquid Sunlight
Alliance

FRANCES HOULE

Focus Area: Chemical
End Use: Transportation

Photoelectrochemical conversion alr to
chemicals using only sunlight as an energy
source.

NIHAN KARALI =0

Focus Area: Chemical

Catalytic plasma-assisted conversion of CO2 and
plastic waste to fuel.
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LISA SCHWARTZ

Focus Area: Analysis/Markets/Pollcy
End Use: Resllience

Critical raw material demand and supply.

MARY SCOTT

Focus Area: Analysis/Markets/Policy
End Use: Bulldings, Grid

Electricity system planning and demand

flexiblliy.

ARMAN SHEHABI = ©

Focus Area: Electrochemical
End Use: Bulldings, Grid, High-Intensity Industry,
Resilience, Transportation

Characterization of battery materlals and
devices.

Py

BO SHEN

Focus Area: Analysis/Markets/Policy
End Use: Bulldings, High-Intensity Industry

LCA/TEA and energy/material flow analysis of
energy storage technologies.

MICHAEL SOHN

Focus Area: Analysis/Markets/Policy
End Use: Bulldings, Grid

Focus Area: Analysis/Markets/Pollcy,
Mechanical, Thermal

End Use: Bulldings, High-Intensity Industry,
Resllience

PCM-enabled thermal storage; repurposing coal
facllitles for energy storage.

Justiced0 Fellow

C. ANNA
SPURLOCK

Focus Area: Analysis/Markets/Pollcy

Basd § heme Tranernstatlam

Leader, Thermal Energy Group

SUMANJEET KAUR

Focus Area: Thermal
End Use: Bulldings, High-Intensity Industry

Deslign and development of optimal materials
and systems for thermal storage.

Division Director, Energy Analysis &
Environmental Impact

THOMAS
KIRCHSTETTER

HAEGYUM KIM =0

Focus Area: Electrochemical
End Use: Grid, Transportation

Fundamental understanding of synthesis
process-structure-performance relation via
and Insitu

ROBERT KOSTECKI = ©

JAMES

HYUNGKWAN KIM

Focus Area: Analysis/Markets/Pollcy
End Use: Grid, Reslllence

Value and costs of energy storage technologles
and related market policy In response to deep
decarbonized grid needs.

AHMET KUSOGLU = ©

Focus Area: Chemical, Electrochemical
End Use: Grid, Transportation

that

Focus Area: Analysis/Markets/Policy
Role of energy storage In Integrated energy

Head, Center for Sustainable
Materials and Innovation at UCB

ALESSANDRA
LANZARA

End Use: High-Intensity industry

Driven quantum materials for enhanced
properties and multi-functionality.

ISHAN SRIVASTAVA & ©

Focus Area: Electrochemical
End Use: Grid, High-Intensity Industry,
Transportation

Simulating battery electrode manufacturing,
and structure-property correlations.

GREGORY SU =0

Focus Area: Chemical, Electrochemical
End Use: Transportation

Characterization of the nanostructure of energy
materlals with x-rays.

DAVID TREBOTICH & ©

performance of electrochemical materials.

YI LIU

End Use: High-Intensity Industry,

Focus Area: Analysis/Markets/Policy, Chemical,
Electrochemical

End Use: Grid, High-Intensity Industry,
Resilience, Transportation

Mechanochemistry, solid-polymer electrolytes &
Interfaces, hydrogen technologies.

Leader, Applled Energy Materials
Group

GAO LIU

Dielectric film capacitors for high temperature
applications.

WILLIAM T.
STRINGFELLOW
Focus Area: Analysis/Markets/Policy,

Electrochemical
End Use: Grid

Technological and environmental analysis of
critical material supply chains.

JEROEN VAN
TILBORG

Applying lasers to advanced manufacturing and
In-situ diagnostics.

MIKE TUCKER =0

Focus Area: Electrochemical
End Use: Transportation

Life cycle simulation of electrode

Focus Area: Chemical, Electrochemical
End Use: Grid, Transportation

Scalable processing, diagnostics, and

Focus Area: Chemical, Electrochemical, Thermal
End Use: Bulldings, Grid, Reslllence,
Transportation

Deslgn and synthesis of new materlals and
system engineering for energy storage.

JIsu

Focus Area: Chemical
End Use: Grid, Transportation

Development of highly efficient and reversible
liquid organic hydrogen carrier system.

WEI TONG

Focus Area: Electrochemical
End Use: Transportation

Materlal design, synthesis, and processing for
LiHon batteries and beyond.

Fadllity Director, Inorganic
Nanostructures

JEFF URBAN

Focus Area: Chemical, Thermal
End Use: Bulldings. High-Intensity Industry.

kg /

PR/,

Division Director, Molecular
and

Division

JUNKO YANO

Focus Area: Chemical

Mechanistic understanding of solar energy
converslon to create fuels.

HAIMEI ZHENG =0

Focus Area: Chemical, Electrochemical
End Use: High-Intensity Industry, Transportation

In situ TEM study of Li dendrlite formation, SEI,
low temperature electrolyte.

DANI USHIZIMA = ©

JIAN ZHANG

Focus Area: Electrochemical
End Use: Transportation

Crystalline porous materials for electrochemical
energy storage application

Group Leader, Laser Technologles = o

VASSILIA ZORBA

Focus Area: Electrochemical
End Use: Transportation

Next-generation laser technologles in energy
storage applications.

BIN WANG =0

Focus Area: Electrochemical
End Use: Transportation

Analysis based on machine learning for quality
control of lithium metal battery.

MAX WEI

Focus Area: Chemical
End Use: Grid, Resllience, Transportation

Hydrogen energy storage cost analysis
(reversible fuel cells, MW-scale PEM FC).

Director of the Lithlum Resource
Research and Innovation Center
(LIRRIC)

MICHAEL
WHITTAKER

End Use: Grid, Transportation

Sustainable mineral resource use.

.

WANLI YANG

Focus Area: Analysis/Markets/Policy
End Use: Grid, Transportation

Electric vehicle charging Infrastructure
assessment and vehlde-grid Integration.

DILNI KAVEENDI = ©
KOGGALA

WELLALAGE

Focus Area: Electrochemical

End Use: Transportation

High energy density electrode development.

RYAN WISER =0

Focus Area: Analysis/Markets/Policy
End Use: Grid

Market analysis and valuation of hybrid power
plants that pair wind or solar with storage.

MICHAEL WETTER = ©

Focus Area: Electrochemical
End Use: Grid, Transportation

Soft X-ray

Focus Area: Thermal
End Use: Bulldings

C tools for design and operation of
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“Carriers” for Hydrogen Storage
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Emerging Focus Area: Bringing Battery Production to the U.S.

Challenge:
Co/Ni Supply Chain

Layered
(Current)

V.

A Solution:
DRX

Challenge: Challenge:
Lithium Supply Chain Asia Dominates Manufacturing

National
Canada -

Yearly Mine production: 0 am 60M s ty

Reserves: 2,300,000 (1.5%) . | | ecu rl

.

~

||
China Good-paying
Yearly Mine production: 13,300 (6.9%)
Reserves: 19,000,000 (12.7%) J Obs
Yearly Mine production: 3,400 (1.8%)
Reserves: 6,800,000 (4.6%)

Australia
Brazil Bolivia Yearly Mine production: 81,000 (42.1%)
. ) - Reserves: 9,100,000 (6.1%)

United States

Yearly Mine production: 966 (0.5%) Yearly Mine production: 0
Reserves: 290’000 (019%) Reserves: 54,300,000 (364%)
. Argentina
Chile 9

Yearly Mine production: 22,937 (11.9%)
Reserves: 12,100,000 (8.1%)

Yearly Mine production: 70,600 (36.7%)
Reserves: 45,300,000 (30.4%)

CALIFORNIA
ENERGY COMMISSION

The Materials Project
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Opportunities'and Challenges Ahead for Developing
California's Battery Manufacturing Ecosystem

NEXUS

SEPTEMBER 2020
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A Solution: A Solution: Share
Salton Sea autonomous labs (Al/ML)
geothermal extraction & accelerated co-design




Federal Opportunities/Efforts: EO, FCAB, Li-Bridge

Executive Order

https://www.whitehouse.gov/
briefing-room/presidential-actions/

2021/02/24/executive-order-on-
americas-supply-chains/

EXECUTIVE SUMMARY

NATIONAL BLUEPRINT

FOR LITHIUM BATTERIES
2021-2030

1 yr report: Feb 2022

Federal Consortium for
Advanced Batteries

DOE (VTO-led)
State Department
DOD
Commerce

"encourages cooperation and
coordination across the U.S.
Government agencies’
advanced battery efforts and
seeks to develop a healthy
domestic ecosystem.”

https://www.energy.gov/eere/
vehicles/federal-consortium-
advanced-batteries-fcab

&> Li-BRIDGE

Bridging the lithium
battery supply chain gap

energystorage.lbl.gov/li-bridge

=NAATBatt (s, St OCNEXUS
Lab Leadership
ANL
BNL
LBNL (Noél Bakhtian)
NREL
ORNL
PNNL

Industry Forums -> White Papers
Expected CY2022


http://energystorage.lbl.gov/li-bridge

Center Focus Area: Energy Storage Designed to Deploy

Challenge: Challenge: Challenge:

RE grid penetration Hard-to-decarbonize sectors Deploy Now

100%
U.S. Primary Energy Consumption

98 Quadrillion Btu
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80% Wind | 20% Solar
50% Wind | 50% Solar Transportation

28%
20% Wind | 80% Solar

33%
’ Bulldings

41%

Storage Duration Exceedance
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Federal Organization & Pull

GRAND CHALLENGE

U.S. DEPARTMENT OF ENERGY

y ) ENERGY STORAGE
O

ROAD MAP DECEMBER 2020

@ U.S. DEPARTMENT OF

www.energy.gov/energy-storage-grand-challenge

ENERGY

earthshots | Hydrogen

U.S. DEPARTMENT OF ENERCQGY

seeks to reduce the cost of clean hydrogen by 80%
to $1 per 1 kilogram in 1 decade

89 ) B T 248 S

earthsnots | Storage-

U.S. DEPARTMENT OF ENERGY

establishes a target to reduce the cost of
grid-scale energy storage by 90% for systems that deliver
10+ hours of duration within the decade.

https://www.energy.gov/policy/energy-earthshots-initiative



ENERGY

earthsnots | Storage

Uu.s. DEPARTMENT OF ENERGY

.S.f % Clﬁ

Reduce storage costs ...In storage systems ...In 1 decade
by 90% from a 2020 that deliver 10+
Li-ion baseline... hours of duration

Affordable grid storage for clean power — any time, anywhere



California Opportunities

SB100 Report

(CEC, CPUC, CAISO) Governor’s Budget

+$380M for Long Duration Energy Storage (2 years)

2021 SB 100 Joint Agency Report Summary

Achieving 100%

Clean Electricity in o A :
California Lithium Valley Incentives

An Initial Assessment

Battery storage build
rates need to increase
by nearly eightfold**




Activities at LBNL enabling long-duration storage

Total cost ($/kWhth)

103.

107

10!

Strategic initiative funds

New technology

development

novel technologies for low-

cost, long duration storage
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Economic analysis of novel
storage systems to determine
market fit and uncertainties
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Outreach and
partnerships

Outreach and partnerships to
connect LBNL expertise to industry,
government, and academia

¢

LONGY DURATION
ENERGY STORAGE

ASSOCIATION OF CALIFORNIA

@ OurEnergyPolicy’s

ENERGY LEADERS WEBINAR SERIES

EiNCERGY \

))earth

S. DEPARTMENT OF ENERGY /

Storage-

Stakeholder Round Table:
Overcoming Market, Regulatory, and Finance
Challenges for Long-Duration Storage Technologies

Cost analysis for large, long-duration thermal storage systems



Community of Practice (COP)

at Nexus of Energy Storage

Energy
Storage

COP

m LBNL stood up COP in October 2021
B Open to all across national labs (inclusive) with

potential to expand
B /1 people on the list to date

Emerging Focus Areas (CrossCuts):

Equity
Workforce

& Energy Justice

Energy
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Collaborate with Berkeley Lab o .

Bringing Science Solutions 1o the World

Activities Mechanisms

@ Ideation, teaming, (virtual) Lab tours, * Informal discussion

;):;5\}3‘ project scoping, joint proposal drafting * Non-Disclosure Agreement (NDA)
* Memorandum of Understanding (MOU)

« Material Transfer Agreement (MTA)

& Testing samples, validate research,
« NDA or Data Use Agreement (DUA)

and/or sharing technical information

« User Agreements

o Non-proprietary (no-cost, merit review, publish resulits)
o Proprietary (cost recovery)

‘ﬁ Access to User Facilities
(in person or remote)

“‘2&;\3 Technical support & access to equipment/ * Sponsored research agreements

WX experts/teams, co-develop technology * Technical assistance agreements
(E-. Access to Federal and State funding, . io'int grant proposals to SBIR/ STTR, TCF,
) . arger programs
- additional partners > DOE, CEC, DOD, DARPA, NSF, etc.
T Commercialize Lab intellectual property, o
(fo create startup — Sl

Embed employee at Lab, « Lab Affiliate Program,
join startup incubator « Cyclotron Road @ Berkeley Lab



BERKELEY LAB > 2

NATIONAL ENERGY STORAGE S UMMIT
JUMPSTARTING AMERICA’S ENERGY STORAGE FUTURE
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| Day 1: America’s Battery
...... Production Revolution: From
2% Resource to Recharge
Astronaut

Energy Secretary Jennifer Granholm Kayla Barron

Day 2: Driving Accelerated

& Energy Storage
GM CEO Mary Barra Discovery-to-Deployment for
Decarbonization

national-energystorage-summit.ibl.gov



 CA boasts >130 energy storage companies and
13 academic/research institutions

* CA leads the nation in energy storage patent
filings and startup funding raised

 CA also leads the nation in energy storage
deployment

 1514MW Advanced Storage procured
 717MW Advanced Storage installed

e 565MW procured in 2018 to replace
peaker plant (world’s largest ES
procurement)

e 86/MW secured for behind-the-meter
storage through 2024




ENERGY STORAGE MANUFACTURING SCIENCE & DEMO FACILITY

Concept
* A pilot manufacturing science and demo

facility dedicated to emerging energy
storage technologies whose purpose is to
accelerate federal deployment goals and
align with State, LBNL ,and UC priorities

* Nor Cal MSDF focused on both long and
short duration innovative next generation
storage science, technologies, and
manufacturing processes

* So Cal companion facility focused on

current gen Li-lon technologies consistent
with Lithium Valley
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>130 energy
storage companies

~. ", and 13 academic/

research

institutions
~2019 data
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<4 Virtual Fieldtrips exploring energy storage end uses + research talks
4 Collaboration w/ SLAC National Accelerator Lab
4 Register for updates (join 305 others) at SecretLifeOfEnergyStorage.lbl.

<4 April 12 - Resilience on Tribal Lands - Batteries supporting Microgrids



http://SecretLifeOfEnergyStorage.lbl.gov

A Find Out More: Energy Storage Center

Frrrrrners - -

www.energystorage.lbl.gov |

BERKELEY LAB

Connect!

Noel Bakhtian
Executive Director
Berkeley Lab Energy Storage Center
Lawrence Berkeley National Laboratory

noel@Ilbl.gov
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