How has EPRI impacted batite

il

Analysis,based on EPRI's Battery Ene gy St )
“"the overall rate of incidents has sharply decrease ,as Iesso s learr 1€
incorporated into new designs and best practices." Read more in the repor

What did EPRI learn from the Carnegie road energy storage system failure?

storage system (ESS) failure event,including aspects of emergency response,root cause inﬁw;am .
the redesign and rebuild process. Bt R

Why are electric utilities positioned to support energy storage applications?

As a key industry stakeholder, electric utilities are positioned to support energy storage applications because
they can test, evaluate and deploy applications in different sections of the electricity value and supply chain,
and enable the monetization of benefits of the various stakeholders.

What is EPRI's energy storage performance & reliability Foresight Project?

Data-driven disruptive techniques: EPRI's Energy Storage Performance and Reliability Foresight project will
collect system operation data for a data analytics efort to deepen the industry's knowledge around
operation,performance,degradation,maintenance practices,safety,and more.

Are electric energy storage systems grid-ready?

A few storage systems are currently available and grid-ready,while others are still in the R &D pipeline
positioned to provide industry solutions. The goal of this white paper is to inform industry
executives,policymakers,and other industry stakeholders of the status of current and emerging trends in

electric energy storage systems.

How do energy storage systems achieve the highest revenues?
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Applications that achieve the highest revenues do so by aggregating several benefits across multiple
categories. An analytic framework is presented to estimate the benefits and life-cycle costs,and help guide
and shape the economic treatment of energy storage systems.

Canadian and North American Analysis. EPRI's
Energy System and Climate Analysis group has
made substantial updates to the Regional Economy,
Greenhouse Gas, and Energy (REGEN) framework
to create the North American REGEN model, which
includes a detailed capacity expansion and dispatch
model of the electric sector and dynamic energy
end-use model to ??7?

M axree I B Electric Power Research Institute 2012 Research
| SR Portfolio Approach . This EPRI research will be
shared with members of the program in a number of
formats, and is expected to Energy Storage
Technology and Application Cost and Performance
Database-2010 (1020071). This Distributed Energy

Storage Options for Power Delivery

(C) 2025 Solar Energy Resources 2/10 Web: https://www.gebroedersducaat.nl



EPRI ELECTRICITY ENERGY SOLAR
STORAGE TECHNOLOGY OPTIONS
2012

EPRI Project Manager R. Bedilion ELECTRIC
POWER RESEARCH INSTITUTE 3420 Hillview
Avenue, Palo Alto, California 94304-1338 PO Box
10412, Palo Alto, California 94303-0813 USA
800.313.3774 650.855.2121 askepri@epri Program
on Technology Innovation: Integrated Generation
Technology Options 2012 . 1026656

Electric Power Research Institute 2012 Research
Portfolio Meetings and webinars, such as the annual
EPRI/EEI conference on Power Technology, Fuel
Supply and Market Risk. Critical technology cost
and market data inform EPRI's public domain
research conducted under the Energy Technology
Assessment Center (ETAC). Accomplishments

EPRI is currently undergoing scheduled
maintenance. We apologize for any inconvenience.
Thank you for your patience. For Customer Service:
800-313-3774 or 650-855-2121. Phone Options: 2 -
Product Orders. 4 - All Other Customer Assistance.
Email Options: Product Orders: orders@epri . Event
Registration: events@epri .
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NREL cost parameters Models & Tools EPRI 2010,
Electricity Energy Storage Technology Options,
1020676 2EIA 2012, Annual Energy Outlook 6
~ 3DOE 2011, DOE Hydrogen and Fuel Cells
Program Plan 4H2A Model version 3.0 . 5.

|\ W\ W\ W\,

The Electric Power Research Institute (EPRI) has
published a comprehensive analysis of energy
storage applications and technology options that
also assesses the potential benefits and markets for
energy storage in the United States.. The analysis
looks at 10 energy storage applications that EPRI
considers would serve the bulk of the energy
storage market ???

Performance Attributes. This section will describe a
few of the many energy storage performance

= attributes that should be considered. For a more
exhaistive resource please visit the ESIC Energy
Storage Test Manual, it is free to the public..
Efficiency: Ratio of the delivered discharge energy
to the delivered charge energy, including facility

parasitic loads.
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M e I = Electric Transportation and Energy Storage 111

y/\ ENERGY STORAGE SYSTEM

PDU.ETS.01DRO0. ELECTRIC TRANSPORTATION:
PLUG-IN ELECTRIC VEHICLES AS DISTRIBUTED
RESOURCES. COMPONENTS OF THE FUTURE
STATE . PEVs can fulfill a role as distributed energy
resources if they . are fully integrated to the Smart

Grid and their onboard energy storage is dispatched
in 2?7

Electric Power Research Institute 3420 Hillview
Avenue, Palo Alto, California 94304-1338 ??? PO
Box 10412, Palo Alto, California 94303-0813 USA
800.313.3774 ??? 650.855.2121 ??? askepri@epri
?7?7? Electricity Energy Storage Technology Options

The Electric Power Research Institute (EPRI)
conducts research, development, and
demonstration projects for the benefit of the public
in the United States and internationally. As an
independent, nonprofit organization for public
interest energy and environmental research, we
focus on electricity generation, delivery, and use in
collaboration with the electricity sector, its ??7?
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Electricity Storage Handbook Objective: Compile a
"how-to" Handbook that presents the technology
capabilities, costs, tools and process for
implementing electricity storage projects in the US.
Approach: Publish an open domain DOE Electricity
Storage Handbook in ???

More details on these and other energy storage
technologies can be obtained through participation
in EPRI's Program 94 "Energy Storage and
Distributed Generation" and Progr am 221 "Bulk
Energy Storage." 1 Energy Storage Technology ???

A confluence of industry drivers???including
increased deployment of renewable generation, the
high capital cost of managing grid peak demands,
and large capital investments in grid infrastructure
for reliability??7?is creating new interest in electric
energy storage systems. New EPRI research offers

a current snapshot of the storage landscape
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The Electric Power Research Institute has just
published "Electricity Energy Storage Technology
Options: A White Paper Primer on Applications,
Costs and Benefits." | haven"t read the report ??7?
including appendices it is 170 pages long ??7? but
the news release claims: "Study results indicate that
the total U.S. energy storage market could be as
large as 14 gigawatts of capacity if

Electricity Energy Storage Technology Options A
White Paper Primer on Applications, Costs, and
Benefits California 94303-0813 USA 800.313.3774
650.855.2121 askepri@epri Electricity Energy
Storage Technology Options A White Paper Primer
on Applications, Costs, and This landscape is
expected to change around 2012, when a

Energy storage is essential to a clean and modern
electricity grid and is positioned to enable the
ambitious goals for renewable energy and power
system resilience. The EPRI Energy Storage
Roadmap vision was initially published in 2020, and
significant detail has been added in this 2022
update. This document
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100- MW storage systems* 7 From EPRI: D.
Tre— Rastler, "Electricity Energy Storage Technology

Options" a white paper primer on applications, costs
& benefits, Electric Power Research Institute,
1020676 (2010); Li -lon data are for energy storage
for Utility T& D support applications (EPRI estimates
for Li-ion for megawatt-

Based Power Plants Chemical Energy Storage
Product Number Title TBD Hydrogen Creation
Roadmap Energy Storage Product Number Title
energystorage.epri Energy Storage Technology
Database 3002019890 Mid-Duration Energy
Storage Benefits 3002018608 Energy Storage
Technology Database Report: 2020 ?7?7?
Non-Battery Bulk Energy Storage: Options

Compressed air energy storage (CAES) is a type of
storage that involves compressing air using an
electricity-powered compressor into an underground
cavern or other storage area. This compressed air is
then expanded through a turbine to generate
electricity.
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Air Cooling
Energy Storage System
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Long-Duration Energy Storage: Emerging Pilot
Project Summaries. EPRI Insights | March 2024. 1.
Electrochemical. Uses reversible chemical reactions
to generate electricity, with lithium ion batteries
being the principal technology. New electrochemical
batteries represent a promising frontier in
long-duration energy storage. 3. Thermal

Electric Power Research Institute 3420 Hillview
Avenue, Palo Alto, California 94304-1338 ??? PO
Box 10412, Palo Alto, California 94303-0813 USA
800.313.3774 ??? 650.855.2121 ??? askepri@epri
?7?7? Electricity Energy Storage Technology Options

The content is based on EPRI's Energy Storage 101
training courses. We will continue to build out the
content with up-to-date content. EPRI Energy
Storage Technology and Cost Assessment:
Executive Summary (2018) Publicly Available
Energy storage power is usually provided in
kilowatts (kW), megawatts (MW), or gigawatts
(GW), while energy
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10412, Palo Alto, California 94303-0813 USA
800.313.3774 650.855.2121 askepri@epri Program
on Technology Innovation: Integrated Generation
Technology Options 1022782

’ high power-to-energy ratio would have a value far
- W lower than an ESS with the a higher energy-

; »i? 1. | A to-power ratio. Lithium ion battery systems are
[ i | / projected to remain the lowest cost battery energy
storage option in 2019 for a given site and utility use
- case. The costs of lithium ion batteries have
1 r decreased by roughly 80% since 2010 due to a
Il ,ﬂuk ’ number
\
Al
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