Energy Storage Research Center
An MIT Energy Initiative Low-Carbon Energy Center

The Energy Storage Research Center promotes collaboration
between MIT researchers and industry members to advance vital
energy storage technologies and move these new technologies

swiftly from lab to market.

Making the transition to a low-carbon future requires
the development of new energy storage technology
options—those that can combine technical
performance with costs low enough to make them
attractive for use in renewables-heavy electric
power systems, electricity-powered transportation,
and other applications. There is an urgent need for
storage game-changers, including solutions that can
address the wide range of power, energy, and time-
scales required for the grid; and solutions that give
electric vehicles the range and charging speed at a
price that enables their widespread adoption.

Meeting these needs requires cross-disciplinary
research in science, engineering, and policy as well
as real world input from stakeholders in industry and
government. The Energy Storage Research Center,
one of the Low-Carbon Energy Centers developed by
the MIT Energy Initiative to advance technologies key

\\\/4/
i | MITeS

MIT Energy Initiative

to addressing climate change, is MIT's focal point for
connecting industry with faculty who develop:

* Transformative energy storage technologies;

* Insights into energy storage business contexts
and trends; and

* Business models and decision-making tools.

By joining the Energy Storage Research Center and
sponsoring research projects in these or related
areas, Member organizations can advance their
goals related to research, development, deployment,
and policy understanding of storage technologies.
Sponsored research projects may address broad
themes and situations particular to the sponsoring
company, and can include research aimed at grid,
transportation, residential/commercial, and
industrial applications.

(¢ The Energy Storage Research Center
at MITEl enables a truly accelerated
pace of innovation through highly
cross-disciplinary collaboration.”

— Professor Yang Shao-Horn
Co-Director, Energy Storage Research Center




Goals and approach

The Energy Storage Research Center draws on a wide range of expertise across MIT
and facilitates strong collaborations with stakeholders in industry, government, and
nongovernmental organizations to hasten the development of new energy storage
technologies with the technical performance and cost characteristics needed to provide
power sustainably at any place, at any scale, and at any time.

MIT researchers work with member companies to develop innovative research projects
targeted to their interests. Additionally, the Center-affiliated faculty and program manager
are well positioned to help a member company determine areas of science and engineering
research that align with its corporate strategy.

Membership in the Energy Storage Research Center provides access to world-class experts
in MIT's academic departments as well as in cross-disciplinary entities at MIT. In addition
to MITEI's expansive network of MIT researchers, Members can also work with research
affiliates of the Center for Energy and Environmental Policy Research; Institute for Data,
Systems, and Society; and Laboratory for Information and Decision Systems, to name a few.

Research specialties

The Energy Storage Research Center develops transformative energy storage technologies and
analyzes current and future business trends in the energy storage sector, utilizing MIT faculty members’
extensive existing research capability.

As a part of this Center, Members can sponsor research on:

* The development of new energy storage technologies or applications stemming from novel
materials, chemistries, computational techniques, designs, manufacturing techniques, applications,
and other related technologies, and

* Current and future usage of energy storage in commercial applications, including:

* Business context: Markets and their regulations as well as regional/national policies, which are
often in a state of flux

= Business opportunities: Assessment of investment opportunities, business models, service
models, expected revenue streams, and case studies

* Costs analyses of batteries in different applications and implementation scenarios: Capital
expenditures, maintenance, operating costs, and degradation of batteries

* Technology trends: Innovations and new technologies on the horizon, battery manufacturing
costs, and forecasts

* Modeling: Development of decision-making tools, models of the impacts of various
technological outcomes on the grid, residential/commercial trends, and transportation needs of
the future



Example projects

The Energy Storage Research Center and MITEI support
early-stage research projects that explore new energy
storage ideas and open up new avenues for research.
Current projects include:

* Designing for manufacturing scalability in clean
energy research
(Elsa Olivetti, Materials Science and Engineering)

* Economics of energy storage
(Jing Li, MIT Sloan School)

* Electrochemical ammonia synthesis for modular
electrical energy storage
(Karthish Manthiram, Chemical Engineering)

* Unlocking the rechargeability of calcium for high-
energy-density batteries
(Betar Gallant, Mechanical Engineering)
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¢ The problems we face in energy storage are too important, the need for solutions too
urgent, and the hurdles to be overcome too challenging to solve within a single research
group or traditional industry-academic partnership. Sustained science and engineering is
needed for this research to facilitate the transition to a carbon-neutral energy landscape.’
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— Professor Jeffrey Grossman
Co-Director, Energy Storage Research Center
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Interested in joining us?

Membership benefits

In addition to sponsored research projects, Members have access to a variety of invitation-only workshops
and conferences in which researchers present recent results and new directions of technology development.
Members also benefit from access to exclusive bi-annual MIT-produced techno-economic assessments of the
energy storage industry and a quarterly energy storage newsletter. As a part of this Center, Members develop
important connections with MIT researchers, rising talent, and the MIT/Boston area startup ecosystem,
extending a company’s expertise outside its core competencies and creating an expanded expert network. For
a full list of benefits and deliverables, visit: energystoragecenter.mit.edu/join.

Co-Directors:

Yang Shao-Horn, W.M. Keck Professor of Energy, Professor of Materials Science and Engineering,
and Professor of Mechanical Engineering

Jeffrey Grossman, Morton and Claire Goulder and Family Professor in Environmental Systems
and Professor of Materials Science and Engineering

Asia-Pacific Energy Partnership Program Director:
Wendy Duan, MIT Energy Initiative

For additional information or to join the Energy

Storage Research Center, please contact: MIT ENERGY INITIATIVE

Lou Carranza Massachusetts Institute of Technology
Associate Director, MIT Energy Initiative 77 Massachusetts Avenue, E19-307
carranza@mit.edu Cambridge, MA 02139-4307

617-324-7029

) o energy.mit.edu
To see a list of current members, visit:

energystoragecenter.mit.edu/members MIT N2
( N

Background photo: Stuart Darsch MIT Energy Initiative



