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Messages

National Needs for Electrical Energy Storage
Transportation needs
Grid needs
Opportunity
S120M DOE Energy Innovation Hub Competition (FOA-0000559)

Brookhaven Track Record as Model for Hub
GE and utilization of NSLS for Durathon™

Vision for CELESTE

Leverage >51B in national laboratory facilities investments, leverage NY
State investment and infrastructure, assemble team to integrate
materials and electrochemical science expertise, focus on fundamental
lifetime issues to provide a unique, new effort enabling transformative
solutions




National Transportation Challenge: Need Better Energy Storage

United States Energy Flow
in 2007: ~105,379 P

B Lawrence Livermore
National Laboratory

Salar 6
Sl Electricity | lams
and
Heat
40452 ‘ \ 25913
Rejected
Energy
|I - 57943
: f—&- ——Rtirtad o 7
Displacing Fossil Fuels '
. Commercial | o
» . 8598 sses
Reduce dependence on foreign oil
Reduce carbon emissions e
. 17933 m
Transportation Needs
Reliable, Low-Cost, Long-Range Energy Storage
Non-Energy
Lifetime is the key 8633
Jormestls Trans-

Petroleum

qm Stony Brook Unjersit

portation

-~ Center for Extended Lifetime Energy Storage TEchnologies



Large-scale energy storage is critical for renewable
and grid stability and reliability

Drivers for Large Scale
Energy Storage

e Renewable Generation

e Grid Reliability Management
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Example: General Electric ~ Schenectady NY

S“:%a':: “Our collaborations with the National

Synchrotron Light Source have helped to
improve our fundamental knowledge and in
S turn have allowed us to realize significant
gains in battery performance. These
advancements are foundational to our new
- business and our ability to bring leadership
technology to market.”

Charging reaction mapping within NaMx cell

S170M investment, 450 jobs  Glen Merfeld
-- "~ | Energy Storage Leader,GE Global Research
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BNL Energy Storage Hub Proposal CELESTE

Center for Extended Lifetime Energy Storage TEchnologies

* Focus on Lifetime of Electrochemical Materials

— Cost: overdesign because of poor lifetime
— Safety: lifetime issues often at root of safety problems
— Performance: high performance materials known, but have limited cycle life

 Impact Transportation and Grid Storage Issues
— Grid: utilities deploy capital investments assuming long lifetime

— Transportation: overdesign of car batteries (often > 60%)

e Broad Support for Electrochemical Community

— Create infrastructure to move ideas from concept toward implementation
— Leverage national lab facilities

— Bring all stakeholders together




CELESTE Leadership Team

Esther Takeuch James Misewich

Stony Brook University/BNL Brookhaven National Laboratory
SUNY Distinguished Professor and Associate Laboratory Director for
Chief Scientist: GARS Directorate BNL Basic Energy Sciences
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Alan West

Lynden Archer Sanjoy Banerjee Robert Hull

Cornell University City College of New York Brookhaven National Rensselear Polytechnic  Columbia University
William C. Hooey Director of CUNY Distinguished Professor Laboratory Institute Samuel Ruben-Peter G. Viele

Chemical and Biomolecular

==

ical Engineering Senior Physicist; Jr.  Professor of Electrochemistry

......




People, Places, Partners, and Vision to Deliver

Focus on Lifetime of Electrochemical Materials
Cost: overdesign because of poor lifetime
Safety: lifetime issues often at root of safety problems
Performance: high performance materials known, but have limited cycle life
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Many scientific ideas, only highest potential

progress to end stage

Hub NY State support
<€ > € >

techno-economic prototypes

concept demonstration deployment

analysis and testing

Key role of industrial partners:
“Keep our eyes on the prize”




CELESTE Key Assets

Distinguished leader: Dr. Esther Takeuchi
Demonstrated product introduction success
National Academy of Engineering

National Medal of Technology Rt | w1 h'“
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Pre§|dent of Electrochemical Society AERTC: Advanced Energy

National Inventors Hall of Fame, >140 patents Research & Technology Center

Nimble yet disciplined project selection

Dedicated $S45M Building: AERTC operational

49,000 s.f., new state-of-the-art laboratory space

Leverages NSLS, NSLS-II, CFN

Lifetime issues are nanoscale issues

Strong New York State support
$12.5M direct matching from NY State

Leveraging NY investments for battery and grid
NYSERDA, NYBEST, NYSTAR Network of CATs
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CFN: Center for

Functional Nanomaterials



CELESTE: Structure and partners
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