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Combustion Product Characterization from a Battery _...4%

Energy Storage Module: Energy Storage
Technology Database Re 97
Year-End Snapshot of Energy Stoi
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Energy Storage Technology and Cost
Characterization Report. July 2019. This report
defines and evaluates cost and performance
parameters of six battery energy storage
technologies (BESS) and four non-BESS storage
technologies. Data for combustion turbines are also
presented.

Overview of Compressed Air Energy Storage and
Technology Development. Wang, Jidai; Lu,
Kunpeng; Ma, Lan Journal Article ? Sun Jun 28
00:00:00 EDT 2020 ? Energies (Basel) ? OSTI ID:
Energy Storage Technology and Cost
Characterization Report.
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Grid Energy Storage Technology Cost and
Performance Assessment Vilayanur Viswanathan,
SUkWighw 2 Kendall Mongird, Ryan Franks, time this report was

released. The cost estimates provided in the report

are not intended to be exact assessment adds zinc
batteries, thermal energy storage, and gravitational
energy storage. 2. The 2020 Cost and

Technology and Cost Characterization Report July
2019 K Mongird V Fotedar V Viswanathan V
Koritarov P Balducci B Hadjerioua J Alam
PNNL-28866 Battery Energy Storage Technology
Assessment. November 29, 2017. Prepared for the
Platte River Power authority by HDR, Omabha,
Nebraska.

This future was identified in the DOE Office of
Electricity Energy Storage (DOE OE ES) Program
Planning report, The UL 9540-2020 product
standard is the key product safety listing for
stationary ESS. et al. Energy storage technology
and cost characterization report. Pacific Northwest

National Laboratory for the U.S. Dept. of Energy.
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The energy storage industry continues to expand
globally as costs continue to fall and opportunities in
consumer, transportation and grid applications are
defined. As the rapid evolution of the industry
continues, it has become increasingly important to
understand how varying technologies compare in
terms of cost and performance.

Abstract This report defines and evaluates cost and
performance parameters of six battery energy
storage technologies (BESS) (lithium-ion batteries,
lead-acid batteries, redox flow batteries,
sodium-sulfur batteries, sodium metal halide
batteries, and zinc-hybrid cathode batteries) and
four non-BESS storage technologies (pumped
storage hydropower, flywheels, ???

: Washington Clean Energy Fund: Energy Storage
System Consolidated Performance Test Results:
Energy Storage Technology and Cost
Characterization Report: PNNL-28866: K. Mongird,
V. Viswanathan, P. Balducci, J. Alam, V. Fotedar, V.
Koritarov, B. Hadjerioua Report No. Author(s)
2016-06: Energy Storage System Guide for
Compliance

3/8 Web: https://www.gebroedersducaat.nl



ENERGY STORAGE TECHNOLOGY

AND COST CHARACTERIZATION

REPORT 2020

i

.

I
L

'

(C) 2025 Solar Energy Resources

SOLAR

Technology and Cost Characterization Report July
2019 K Mongird V Fotedar V Viswanathan V
Koritarov P Balducci B Hadjerioua J Alam
PNNL-28866 Battery Energy Storage Technology
Assessment. November 29, 2017. Prepared for the
Platte River Power authority by ???

Technology and Cost Characterization Report July
2019 K Mongird V Fotedar V Viswanathan V
Koritarov P Balducci B Hadjerioua J Alam
PNNL-28866 Battery Energy Storage Technology
Assessment. November 29, 2017. Prepared for the
Platte River Power authority by ???

Recommended information for an objective
evaluation of an emerging or alternative energy
storage device or system by a potential user for any
stationary application is covered in this document.
Energy storage technologies are those that provide
a means for the reversible storage of electrical
energy, i.e., the device receives electrical energy
and is able to discharge ???
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The Energy Storage Grand Challenge (ESGC)
Energy Storage Market Report 2020 summarizes
published literature on the current and projected
markets for the global deployment of seven energy

storage technologies in the transportation and
stationary markets through 2030. This unique
publication is a part of a larger DOE effort to
promote a full ???

Figure 9. Comparison of cost projections developed
in this report (solid lines) the values from the 2020
cost projection report (Cole and Frazier 2020)
(dashed lines), with all values normalized to the
"Mid" cost projection in the year 2020. .. 15. List of
Tables . Table 1.
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Grid Energy Storage Technology Cost and
Performance Assessment Kendall Mongird,
Vilayanur Viswanathan, Jan Alam, Richard Baxter,
Mustang Prairie Energy *
vincent.sprenkle@pnnl.gov Technical Report
Publication No. DOE/PA-0204 December 2020.
Energy Storage Grand Challenge Cost and
Performance Assessment 2020 December 2020 ii
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This report defines and evaluates cost and
performance parameters of six battery energy
storage technologies (BESS) (lithium-ion batteries,
lead-acid batteries, redox flow batteries, sodium ???

1 Introduction. Over 22 000 000 000 000 kWh (22
000 TWh) was the global electricity consumption in
2018 but only 26 % have been produced using
renewable energy sources, such as hydro,

geothermal, tidal, wind or solar power 1, 2.0n the
way to a secure, economic and environmentally
compatible future of energy supply, the share of
renewable ???
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The U.S. Department of Energy's (DOE) Energy
Storage Grand Challenge is a comprehensive
program that seeks to accelerate the development,
commercialization, and utilization of next-generation
energy storage technologies. In support of this
challenge, PNNL is applying its rich history of

R T T battery research and development to provide DOE

and industry with a guide to ???
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Figure 3. Worldwide Storage Capacity Additions,

—_— 2010 to 2020 Source: DOE Global Energy Storage
[ I B l [ Database (Sandia 2020), as of February 2020. ???
s ! Excluding pumped hydro, storage capacity additions

in the last ten years have been dominated by molten
salt storage (paired with solar thermal power plants)
and lithium-ion batteries.
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13 Energy Storage Values Storage values are
locational, subject to: Resource mix Local
infrastructure Contingency conditions Utility tariffs
Market structure Balducci et al, "Assigning Value to
Energy Storage Systems at Multiple Points in an
Electric Grid."
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characterization with the use case framework.
Potential for future battery technology cost
reductions 19 Figure . 2018 global lead???acid
battery deployment by application Energy Storage
Grand Challenge Energy Storage Market Report
2020 December 2020 Figure 43. Hydrogen energy
economy 37 Figure 44.
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Augmentation, Replacement, and Warranty

EF s Schedule by Technology in the 2022 Grid Energy
J % & Storage Technology Cost and Performance
e —

Assessment report. For Vanadium Redox Flow
batteries, replacements costs correspond to the cost
to replace just the stack ($/kWh) component for the
2024 analysis, at the frequency of the calendar life
of the stack.

The DOE Energy Storage Technology and Cost
Characterization Report calculated that among
battery technologies, lithium-ion batteries provide
the best option for four-hour storage in terms of
cost, performance, and maturity of the technology.

For a longer span, pumped-storage hydropower and
compressed-air energy storage are considered the
best
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