Office of Electricity

Storage Connections Across DOE
2021 BESAC Meeting

Eric Hsieh
Director, Grid Components and Systems

December 6, 2021




Energy Storage Grand Challenge: Use Case Framework
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https://www.energy.gov/energy-storage-grand-challenge/articles/energy-storage-grand-challenge-roadmap

Use Cases Quantify Diverse Storage Beneficiaries

The Use Cases form a technology neutral framework to ensure that storage technologies can cost effectively meet real needs.

Critical Services

FaC|I|tat|ng Grid Decarbonization Maintain operations in facilities critical to public health/safety during

Ensure grid flexibility and the continued reliability, resilience, and major outage events
security in a decarbonized electric power system. $77/kW-year storage capex

@ $0.03-50.05/kWh Levelized Cost of Storage $1392/kW-year backup generator offset

Serving Remote Communities Facility Flexibility, Efficiency, and Value Enhancement

Optimize energy production and/or usage to optimize value and enable flexible,

Support communities not connected to the bulk power and may be . . -
efficient operations for the facility owner

subject to high energy costs, supply disruption, and disaster events.

$65/MWh Delivered Energy Cost S52/kW-yr residential & commercial

$20-S52/kW-yr large facilities.

Electrified Mobility
Support electrification of the transportation sector by minimizing
ging impacts to the grid and promoting low-cost, high performance EVs. Future Use Cases
$60/kWh manufactured battery cell cost

Independent Network Infrastructure
Infrastructure that is interdependent with the electric grid and requires
reliable electricity delivery to maintain effective operations.
S77/yr storage capex
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LONG DURATION STORAGE SHOT TARGET
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Reduce storage costs by ...in storage systems that ...in 1 decade

90% from a 2020 deliver 10+
Li-ion baseline... hours of duration

.gov/sites/default/files/2021-10/LD%20Storage%20Shot%20Animation.mp4

Affordable grid storage for clean power — any time, anywhere


https://www.energy.gov/sites/default/files/2021-10/LD%20Storage%20Shot%20Animation.mp4
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Performance Requirements Vary by Storage Use Case
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DOE Storage Investment by Technology and ESGC Track
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Coordinated Funding Opportunities
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oTT

EERE: FCTO, AMO

EERE: BTO & OE
EERE: AMO
FECM

SBIR: Predicting Performance of Power Electronics Technologies; Energy Storage

and Power Conversion System For Energy Equity

Local Energy Action Program (Communities LEAP)

https://www.pnnl.gov/projects/energy-storage-social-equity-initiative

Structured Electrode Manufacturing for Lithium-ion Batteries

Flow Battery Systems Manufacturing FOA

Advance Technologies Integrating Hydrogen and Nuclear Power

Accelerate Advanced Vehicle Technologies Research (batteries and
electrification sub-topic)

SBIR: Electric Drive Vehicle Batteries

SBIR: Safety Technologies For Grid Scale Energy Storage Systems

Energy Program for Innovation Clusters (EPIC)

Hydrogen and Fuel Cells R&D 2021 (High Temperature Electrolyzer
Manufacturing subtopic)

Connected Communities

Critical Materials FOA: Next-Generation Technologies and Field Validation

Energy Storage for Fossil Power Generation

$2M**

S16M**

SOM
S3M
$17.9Mm*
S20M**
S35M*

~S2M
$1.1M
SOM
$8.3M*

S61M**
$17.7M*
$7.6M*

Open: Letters of Intent Due 1/3/22
Applications Due 2/22/22

Applications Due 12/17/21

Closed: Applications Due 12/3/21
Closed: Submissions under review
Selections announced 9/23/21

Closed: Submissions under review

Selections announced July 2021

Selections announced June 2021
Selections announced July 2021
Selections announced May 2021

Selections announced July 2021

Selections announced October 2021
Selections announced 1/20/21

Projects awarded in April 2021
Gad Advanced Grid

*Total for ESGC related projects, ** Total amount of award, ESGC total may be less

R Research
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https://science.osti.gov/-/media/sbir/pdf/TechnicalTopics/FY22-Phase-I-Release-2-Combined-TopicsV512012021.pdf
https://www.energy.gov/communitiesLEAP/communities-leap
https://www.pnnl.gov/projects/energy-storage-social-equity-initiative
https://eere-exchange.energy.gov/Default.aspx#FoaIde231b0d9-2c92-4010-a822-77abecf0dc82
https://www.energy.gov/eere/amo/articles/energy-department-announces-20-million-advance-manufacturability-grid-scale
https://www.energy.gov/eere/fuelcells/articles/apply-funding-opportunity-advance-technologies-integrating-hydrogen-and
https://www.energy.gov/articles/doe-announces-new-60-million-investment-increase-energy-efficiency-manufacturing
https://science.osti.gov/-/media/sbir/excel/2021/FY21_-Phase-I-Release-2_Award-Listing_06-10-2021.xls?la=en&hash=880A9489445C59FC1E0E4A055921628DB5E4512F
https://science.osti.gov/-/media/sbir/excel/2021/FY21-Phase-II-Release-2-Awards-07222021.xlsx?la=en&hash=98F19C9303BC8559FD46A9F09E1ACA14A33AD2D7
https://www.energy.gov/technologytransitions/articles/department-energy-announces-energy-incubator-funding-opportunity
https://www.energy.gov/eere/fuelcells/articles/hydrogen-and-fuel-cells-rd-fy-2021-foa-selections
https://www.energy.gov/articles/doe-invests-61-million-smart-buildings-accelerate-renewable-energy-adoption-and-grid
https://www.energy.gov/eere/amo/articles/energy-department-selects-15-projects-advance-critical-material-innovations
https://netl.doe.gov/node/9723

Storage Summit: Launch of storage lab partnering portal

* New portal highlights storage capabilities across the national lab complex

 Hundreds of experts, facilities, capabilities
Connect directly with labs to accelerate R&D and commercialization

 http://esgc.labpartnering.org

(& Connect with an expert

Lab Partnering Service™ Explore v Patents v F

Powered by the Office of Technology Transitions in the U.S. Department of Energy

Loraine Torres-Castro ©

Sandia National Laboratories

We are pulling together climate related resources.

This is a free service. Learn more about this service

Fill out the information below to ask your energy technology question

Energy Storage Grand Cha"enge Our target response time is 14 business days.

g . . Though we strive o provide a timely response, any individual expert may not be available to meet this target.
The Department of Energy’s (DOE) Energy Storage Grand Challenge (ESGC) is a comprehensive program to

accelerate the development, commercialization, and utilization of next-generation energy storage
technologies and sustain American global leadership in energy storage. This comprehensive set of
solutions requires concerted action, guided by an aggressive goal: to develop and domestically
manufacture energy storage technologies that can meet all U.S. market demands by 2030. The Lab Partnering Service connection process

Forming a formal connection with a lab or individual may take additional time.

> Send Inquiry B Reviewed by Lab & Initial Call with Expert

All fields are required.

3£ Filters View: Labs v Vi ntent Type(1) v Searg

4  EnergyStorage v

| Laboratories | Facilities s|
39 capabilities v First Name* Last Name*
O Fuiity O reciiity
ESGC
{8 Technology v
Area

| Ermail* | | Nroonizotinn®

National Synchrotron Manufacturing Advanced Photon Sou
Liaght Source |l Demonstration Facilitv
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http://esgc.labpartnering.org/

Major Energy Storage Developments in 2021

In July, Form Energy unveiled its new long-duration iron-air battery. A
1MW/150MWh version of the system is scheduled to be deployed by Great River
Energy in Minnesota in 2023.

On 9/4, battery modules at Vistra Corp’s 300 MW Moss Landing facility
overheated, triggering fire sprinklers and causing the plant to drop offline. Vistra Corp,

Fluence, and LG Chem are investigating the incident.

On 9/10, The Wall Street Journal reported that big investors “are charging into
startups touting experimental new battery technologies that would make it possible for
renewable energy sources to produce most of the country’s electricity.” DOE, the article
added, has “set a goal of reducing the cost of grid-scale long-duration energy storage
by 90% within the decade.”

On 9/15, lllinois enacted a 100% clean energy policy, committing to 50%
renewables by 2040 and 100% carbon-free electricity by 2045. The legislation includes
a Coal to Solar and Storage Initiative that will make US$280.5 million available to
energy storage projects installed at the sites of certain retiring coal plants.

On 10/12, ESS, which makes giant batteries out of iron, salt and water, started
trading on the NYSE.

domestic
international

Future of Everything

Long Duration Storage Earthshot

policy support work
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https://formenergy.com/wp-content/uploads/2020/05/Form-Energy_-GREPilotPress-Release.pdf
https://www.eenews.net/articles/major-calif-battery-outage-highlights-energy-storage-risks/
https://www.wsj.com/articles/battery-makers-tied-to-power-grid-attract-big-investors-11631185200
https://www.energy-storage.news/illinois-gets-100-clean-energy-policy-including-coal-to-solar-and-storage-funding/
https://www.cnbc.com/2021/10/11/ess-battery-company-backed-by-bill-gates-softbank-opens-on-nyse.html
https://www.pnnl.gov/news-media/energy-storage-safety-and-reliability-forum-convenes-pnnl
https://www.youtube.com/watch?v=hWDusHLcX54
https://www.anl.gov/article/reshaping-the-future-of-the-electric-grid-through-lowcost-longduration-discharge-batteries
https://arpa-e.energy.gov/technologies/projects/aqueous-sulfur-systems-long-duration-grid-storage
https://www.wsj.com/podcasts/wsj-the-future-of-everything/zero-carbon-future-2-how-to-store-renewable-energy-for-a-rainy-day/33b94569-2693-4a8d-b5ca-68c9dc5baa53
https://www.energy.gov/eere/long-duration-storage-shot
https://epe.pnnl.gov/pnnl_psw_spuc.asp
https://arpa-e.energy.gov/news-and-media/blog-posts/arpa-e-investor-update-vol-4

The Path Forward

Opportunity

e Storage is the
major enabler
for many
resilience and
decarbonization
goals

Challenge

e Storage will be
used in many
ways

e No one
technology
likely to
dominate every
use case

\_

e ESGC enhances
storage
coordination
across DOE

e Unlock
breakthroughs
across a
portfolio of
technologies

J

Unified Storage Portal: https://www.energy.gov/energy-storage-grand-challenge
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https://www.energy.gov/energy-storage-grand-challenge

