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ESGC 2020 DOE’s first comprehensive energy
R 0oa d M ap storage strategy

» Goal: to develop and domestically
manufacture energy storage
technologies that can meet all U.S.
market demands by 2030

« |dentified initial aggressive cost targets
focused on user-centric applications
with substantial growth potential

 Incorporates a broad range of
technologies in several categories and
employs a use case framework to
ensure that storage technologies can
cost effectively meet specific needs

Ref: https://www.energy.gov/energy-storage-grand-challenge/articles/energy-storage-grand-challenge-roadmap
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Bidirectional Electric Storage

Crosscutting

DOE’s Technology Portfolio

Electrochemical
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Reversible Fuel Cells
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Pumped Storage Hydro
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Flexible
Generation

High-Temperature Sensible

Heat
Phase Change

Low-Temperature Storage

Thermo-Photovoltaic
Thermochemical

Chemical Carriers (e.g.,
Ammonia)

Hydrogen

Thermostatically
Controlled Loads
Building Mass

Ice & Chilled Water

Organic Phase Change
Material

Salt Hydrate
Thermochemical

Desiccant
Ramping

Behind-the-Meter
Generation Plus Storage
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Better Energy Storage Technology Act

§17232. Better energy storage technology

(5) Energy storage strategic plan

{A) In general
The Secretary shall develop a 10-year strategic plan for the program, and update the plan, in accordance with this paragraph.

(B) Contents

The strategic plan developed under subparagraph (A) shall-
(i) be coordinated with and integrated across other relevant offices in the Department;
(i) to the extent practicable, include metrics that can be used to evaluate storage technologies;
(i} identify Department programs that-
(I) support the research and development activities described in paragraph (2) and the demonstration projects under subsection (c); and
(Il){aa) do not support the activities or projects described in subclause (1), but
(bb) are important to the development of energy storage systems and the mission of the Department, as determined by the Secretary;

(iv) include expected timelines for-
(1) the accomplishment of relevant objectives under current programs of the Department relating to energy storage systems; and
(1) the commencement of any new initiatives within the Department relating to energy storage systems to accomplish those objectives; and

(v) incorporate relevant activities described in the Grid Modernization Initiative Multi-Year Program Plan.

{C) Submission to Congress

Not later than 180 days after December 27, 2020, the Secretary shall submit to the Committee on Energy and Natural Resources of the Senate
and the Committees on Energy and Commerce and Science, Space, and Technology of the House of Representatives the strategic plan
developed under subparagraph (A).

(D) Updates to plan
The Secretary-
(i) shall annually review the strategic plan developed under subparagraph (A); and
(i) may periodically revise the strategic plan as appropriate.

Ref: https://uscode.house.gov/view.xhtml?req=(title:42%20section:17232%20edition:prelim)




DOE

Energy Storage
Coordination

ESGC Pillars

Updated from 2020 Roadmap

ESGC Lab

Coordination

Manufacturing & Supply
Chain Innovations,
Workforce

Track Leads: OE, EERE

x
xxx*X00 x5 o Batteries * Storage for Manufacturin
xxx X ¥
x X X7 . .
X ¥ * Power Electronics * Manufacturing for Storage

* Thermal and Decarbonization * Supply Chain

e Workforce
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Investment,
Commercialization &
Scale-up

Markets & Valuation

Track Leads: OE, OTT

* Financial Analysis

* Sector Tracking

* Investment Coordination

Track Leads: EERE, OTT
* Long Duration

|
Technology-Focused
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Demos &

Applied
E n e rgy RD&D, Deployment
Systems at Scale
Sto rage Integration
Suppliers &
manufacturers
:' Researchers ¢
B & scientists S orgge
solutions
A Basic & Modeling,
Applied Analysis, &
Research Technical
Assistance

ENERGY STORAGE

A
(()) GRAND CHALLENGE
A 4

U.S. DEPARTMENT OF ENERGY




Outcome-based Use Cases

BUSINESS MODEL, VALUE, OR CHANGE VECTOR
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Transmission Distribution End Use Transportation Off-Grid

Reduced Electricity

Supply Costs

Improved Power
Quality & Supply
Reliability

Reduced Electricity

Outage Mitigation/Management Supply Costs

Energy Load Management

Infrastructure Investment Alternatives Mass Electrification

Access to Electricity Access to Electricity
for Isolated Locations for Isolated Locations




DOE Activities Supporting Energy Storage
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 ENERGY.GOV SCIENCE & INNOVATION ENERGY ECONOMY SECURITY & SAFETY 0 SAVE ENERGY, SAVE MONEY

Funding Opportunities

Energy Storage Grand Challenge

Offica of Technology Transitions

Basic & Applied
Research

Department of Energy Announces
Partnership to Accelerate
he Energy Securty rand Chllenge nclsdas funding oppartuniies from pari Commercialization of Long-Duration

the US. Department of Energy. Energy Storage
Open Funding Opportunities

Systems
Integration

MARCH 8, 2023

oFFicE TiTE MORE INFO

Modeling,

Demos &
Deployment at
Scale
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Technical

Assistance
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Energy Storage for Social Equity Initiative

Office of Electricity

Foundational & Crosscutting:
Diversity, Equity, Inclusion, Accessibility
= Workforce Development = Technology Transition =
Supply Chain Access/Resilience = Stakeholder Engagement

$505,000,000 in Funding

Fundad by the Bipartisan Infrastructure Law, the LDES portfolia received $505 million to

ffice of Electricity » Energy Storage for Social Equity Initiative

Innovation and energy justice are at the forefront of the Department of Energy’s (DOE) mission. As.

part of that effort, on September 23, DOE launched its Energy Storage for Social Equity Initiative
(ES4SE) ¢, a $9 million effort to help up to 15 underserved and frontline communities leverage
energy storage as a means of increasing resilience and maximizing energy flexibility. This funding

will promote an equitable clean energy transition, advance more affordable and reliable electricity,

and support the Biden Administration’s Justiced0 goals
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Stakeholder Engagement

Develop Resources Analysis & Technical Assistance Systematic Engagement
*Regulat & Policy S t
Sty e ARl e *Captures diversity of stakeholder needs

*Cutting-edge Models & Tools *Resilience : R
*Iterative engagement ensures prioritization

*Valuation Methodologies *Energy System Planning of topics and capabilities

*Technology Cost & Performance *Electricity Market Design *Efficient dissemination of best practices

Data *Power System Operations
*Siting & Safety
*Equity & Energy Justice




DOE Activities to Support Commercial
Deployment and Market Adoption

ARL
increasing ’
risk 4

MRL (increasing maturity)

o Current Status with DOE/Ecosystem Support

TRL (increasing maturity)
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Emerging
Alternatives

Saturation/
Re-Innovation

Introduction/
Growth

Maturity/
Market
Adoption
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ESGC T "
Decadal
Challenge

Challenge

“Energy Storage Grand Challenge

Energy Storage Grand Challenge » Decadal Challenge

The Decadal Challenge leverages the Energy Storage Grand Challenge Lab Coordination team to
O identify key energy storage issues for DOE to address over the next decade. These areas to address
are outlined in the Long Duration Storage Shot.

Objectives:

/\ e Establish a Steering Committee that will ideate milestone focused plan in a highly
collaborative, cross-track approach. This Committee will include senior technical lab
leadership who align with specific topics of interest (manufacturing, policy, etc.)

* Create a process that is open to labs across DOE for wider engagement

* Address challenges across the ESGC tracks (minimum one per track)
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ENERGY STORAGE GRAND CHALLENGE SUMMIT

Strategy Development

ESGC Summit

Energy Storage
Aug 2024

Strategy &
Roadmap

ESGC Summit 2024
Jul 2023

Technology
Strategy

Assessment
Methodology Internal Coordination

Slorage Inovatons 2010 Tecmes Process
oy 2023
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What’s in the Strategy & ’
Roadmap?

* Transition from the ESGC 2020
Roadmap :

* 10-year Horizon

» Strategic Overview

* Energy Storage Ecosystem

« DOE Portfolio of Activities

» Coordination with other DOE efforts
* Future Direction
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How to engage...
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Umml T Energy
. Storage
Strategy &
Roadmap
Participate in the ESGC Summit Join the ESGC Email List Review & provide feedback!
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Subscribe for ESGC Updates






