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DOE The Energy Storage Grand Challenge

Bidirectional
e Vision: By 2030, the U.S. will be the world leader in energy Storage
storage utilization and exports, with a secure domestic
manufacturing supply chain independent of foreign sources of Fiexible
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Energy Storage Grand Challenge: Organizational Structure
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@ DOE Energy Storage Grand Challenge Focus Areas

* Mission: The Energy Storage Grand Challenge will focus resources from across
the DOE to create a comprehensive program to accelerate the development and
commercialization of next-generation energy storage technologies and sustain
U.S. global leadership in energy storage, through the following objectives:

Domestic
Technology Technology : : : Workforce
Development Policy and Valuation Magﬂgapﬁ;u(gwa%r?nd Development

* Establish * Accelerate the * Develop best-in- * Design new * Train the next
ambitious, technology class models, technologies to generation of
achievable pipeline from data, and analysis strengthen U.S. American workers
performance research to system to inform the most manufacturing, to meet the needs
goals, and a design to private effective value recyclability, and of the 21st
comprehensive sector adoption proposition and reduce century grid and
R&D portfolio to through rigorous use cases for dependence on energy storage
achieve them. system evaluation, storage foreign sources of value chain

performance technologies. critical minerals

validation, siting
tools, and targeted
collaborations



Technology Development



DOE

(-What are your energy or )

infrastructure goals?

* Home, business, community,
regional

* Potentially accelerated with
next-generation storage

— Vision

e Use Cases

* Who are the beneficiaries?

* What are the performance
requirements?

* What are other technical or
deployment constraints?

. J

(-What technologies could meet\
the use case need?

* Can substantial progress
(cost, performance) be made
by 20307

e echnologies

Technology Development: A Use Case-Informed R&D Strategy

b Pathways

* What is the R&D pathway to
achieving commercial
viability?

* What DOE resources
(consortia, partnerships, test
facilities, programs) would be
utilized to accelerate each

technology?
. & Y,




DOE Use Case Connections to Other ESGC Tracks
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DOE

Use Case Connections to Other ESGC Tracks

Technology Technology Technology Technology
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|
Technology Pathway Example: Concept to Commercialization

Increasing Levels of Integration

+ . . .
EXOI Po_vver Grid Integration Investment Operations
Electronics

Device
Prototyping

Component
Validation

Scalable Performance and
anufacture . o
L t safety testing capability

Controls
Interop.

Large Scale Demonstration and
Testing

Commercial validation program

Validation
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Technology, Economics, and Policy to Accelerate Storage

Validated

Safety and
Reliability
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Device
25-50%

Power
Electronics
20-25%

Balance of
Plant
20-25%

OE Energy Storage Program Focus Areas

The Value of a Storage
System depends on
Multiple Benefit
Streams, both monetized
and implicit

The Cost of a Storage
System depends on the
Storage Device, Power
Electronics, and Balance
of Plant

Arbitrage
Congestion
Relief
Regulation
Spin/Non-Spin
Reserves
Black Start
Voltage Support
Power
Reliability
TOU Energy
Charge
Reduction
Demand
Charge
Reduction
T&D Upgrade

Industry
Acceptance

Regulatory
and Storage
Analytics
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OE Storage Program Overview and Projects

Validated

Safety and
Reliability

OE Energy Storage Program Focus Areas

Storage Program
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Energy Storage Grand Challenge Focus Areas

RTIC Energy
Storage

Domestic
Manufacturing
and Supply Chain

Cost-Competitive Validated Safety and Regulatory and
Materials Research Reliability Ly MesEpiEnce Storage Analytics

Workforce
Development

Technology Technology Policy and
Development Transition Valuation

» Advanced Flow * Codes and » Techno-economic * Energy Storage
Battery Development Standards input analyses Technology
* Sodium Based * Research * Grid-scale Advancement
Batteries « DC Arc Flash demonstrations Partnership
* Zn-MnO, - Thermal Runaway, « Performance Testing * Target Outreach
» Advanced Lead-Acid - Fire Suppression * Ad-Hoc State
Analysis Assistance

* Education/Outreach

» Safety and First
Responder
Technologies
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ESGC Technology Development and OE Storage

“Guidepost” Use Cases

Disaster Resilience
¥ and Recovery

ES \ Dependent
- Infrastructure

g Reliability Under An
=~ Evolving Grid

Offshore, Island,
. and Extreme
L.© Environments

A Grid Preparation for
Electrified
Transportation
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Tech Neutral Requirements

Performance

Operations

Delivery,
Installation,
Connection

*Duration
*Cycles per Year
*Ramp Rate
*Response Time
*Lifetime

* Temperature
*Moisture

*Saline

*Emissions Runtime
*Noise Limits
*Flammability Risk

+ Shipping weight limits
+Construction season
*Interconnection voltage

OE Technology Pathways

Long
Duration
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Power
Electronics

Safety
Systems
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Example OE Storage Ecosystem: Facility View

Increasing Levels of Integration
Materials Device 1Sy Po_vver Grid Integration Investment Operations :
Electronics
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Component
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Manufacture

Controls
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Grid Research - System-level dynamic and
Integration and efficient interactions

BDITol o)V Cla M OL=TpI (=T - Scale: batteries + power

Large Scale .
ORNL electronics to systems

Testing
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Participate!

ESGC Workshops

 March 2020
* https://www.energy.gov/enerqy-storage-grand-challenge/energy-storage-grand-challenge

OE Events

» March 4-5, 2020 Safety and Reliability Forum
» September 2020 (TBD) Annual Peer Review
* https://www.sandia.gov/ess-ssl/eventsnews/events calendar/

Workshops and Webinars

e https://www.sandia.gov/ess-ssl/webinars/

Open Solicitations

* FY2020 SBIR: Safety Technologies for Grid Scale Battery Energy Storage Systems
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