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Energy Storage Cost Benchmarks: Q1 2021. ,
Vignesh Ramasamy, David Feldman, Jal Desal and
Robert Margolis . Suggested Citation . Ramasamy
Vignesh, David Feldman, Jal Desai, and Robert
Margolis. 2021. U.S. Solar Photovoltaic System and
Energy Storage Cost Benchmarks: Q1 2021.
Golden, CO: National Renewable Energy
Laboratory. NREL/TP-7A40-80694.

We develop an algorithm for stand-alone residential
BESS cost as a function of power and energy
storage capacity using the NREL bottom-up
residential BESS cost model (Ramasamy et al.,
2022) with some modifications. Scenario
Descriptions. Available cost data and projections
are very limited for distributed battery storage.
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We develop an algorithm for stand-alone residential

T i 3 me BESS cost as a function of power and energy

F“ li ”m.’m storage capacity using the NREL bottom-up

. = residential BESS cost model "U.S. Solar
Photovoltaic System and Energy Storage Cost
Benchmarks, With Minimum Sustainable Price

Analysis: Q1 2023." Golden, CO: National
Renewable Energy Laboratory

Based on our bottom-up modeling, the Q1 2021 PV
and energy storage cost benchmarks are: $2.65 per
watt DC (WDC) (or $3.05/WAC) for residential PV

systems, 1.56/WDC (or $1.79/WAC) for commercial
rooftop PV systems, $1.64/WDC (or $1.88/WAC) for
- e o %ic <% commercial ground-mount PV systems, $0.83/WDC
- g:: g:j .gj (or $1.13/WAC) for fixed-tilt utility-scale PV systems,

-3 $0.89/WDC (or 272

The NREL Storage Futures Study has examined
_ \\\\\\_ & j energy storage costs broadly and specifically the
N cost and performance of lithium-ion and the
balance of system (BOS) needed for the installation.
Using the detailed NREL cost models for LIB, we
develop current costs for a 60-MW BESS with
storage durations of 2, 4, 6, 8, and 10 hours, shown

n
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Rather, a portfolio of storage solutions makes best
economic sense for future energy systems,

according to a recent National Renewable Energy
Laboratory (NREL) analysis titled "Optimal energy
storage portfolio for high and ultrahigh carbon-free

and renewable power systems," published in

-1
r" 8 : —n Energy & Environmental Science.
i S iy {‘ : | : :

p N -

-

"o

NREL has been modeling U.S. photovoltaic (PV)
system costs since 2009. This report benchmarks
costs of U.S. solar PV for residential, commercial,
and utility-scale systems, with and without storage,
built in the first quarter of 2020 (Q1 2020).

The NREL Storage Futures Study has examined
energy storage costs broadly and specifically the
cost and performance of lithium-ion batteries (LIBS)
(Augustine and Blair, 2021). The costs presented
here (and for distributed commercial storage and
utility-scale storage) are based on ???
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Base year costs for commercial and industrial BESS
are based on NREL's bottom-up BESS cost model
using the data and methodology of (Ramasamy et
al., 2021), who estimated costs for a 600-kW DC
stand-alone BESS with 0.5???4.0 hours of storage.
We use the same model and methodology but do
not restrict the power or energy capacity of the
BESS.

The National Renewable Energy Laboratory's
(NREL"s) Storage Futures Study examined energy
storage costs broadly and the cost and performance
of LIBs specifically (Augustine and Blair, 2021). The
costs presented here (and on the distributed
residential storage and utility-scale storage pages)
are an updated version based on this work.
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The increase in BOS cost has been offset by a 19%
reduction in module cost. Overall, modeled PV
installed costs across the three sectors have
declined compared to our Q1 2020 system costs.
KW - energy storage. KW - photovoltaic. KW - PV
cost. KW - PV LCOE. KW - solar cost. KW - storage
cost. KW - storage LCOE. U2 - 10.2172/1834309.
DO - 10.2172
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Energy Storage. NREL innovations accelerate
development of high-performance, cost-effective,
and safe energy storage systems to power the next
generation of electric-drive vehicles (EDVs). We
deliver cost-competitive solutions that put new
EDVs on the road. By addressing energy storage
issues in the R& D stages, we help carmakers offer
consumers

Grid-Scale U.S. Storage Capacity Could Grow
Fivefold by 2050 The Storage Futures Study
considers when and where a range of storage
technologies are cost-competitive, depending on
how they"re operated and what services they
provide for the grid. Ongoing research from NREL's
Storage Futures Study analyzes the potentially
fundamental role of energy ???

Starting with the 2020 PV benchmark report, NREL
began including PV-plus-storage and standalone
energy storage costs in its annual reports. The 2021
benchmark report finds continued cost declines
across residential, commercial, and industrial
PV-plus-storage systems, with the greatest cost
declines for utility-scale systems (up to a 12.3%
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A new report by the National Renewable Energy
Laboratory (NREL) examines the types of clean
energy technologies and the scale and pace of
deployment needed to achieve 100% clean
electricity, or a net-zero power grid, in the United
States by 2035. This would be a major stepping
stone to economy-wide decarbonization by 2050.

U.S. Solar Photovoltaic and BESS System Cost
Benchmark Q1 2021 Data Catalogue: 486.67 KB:
Data: NREL has been modeling U.S. solar
photovoltaic (PV) system costs since 2009. This
year, our report benchmarks costs of U.S. PV for
residential, commercial, and utility-scale systems,
with and without storage, built in the first quarter of
2021 (Q1 2021).

In this work we describe the development of cost
and performance projections for utility-scale
lithium-ion battery systems, with a focus on 4-hour
duration systems. The projections are ???
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Current costs for commercial and industrial BESS
are based on NREL's bottom-up BESS cost model
using the data and methodology of (Feldman et al.,
2021), who estimated costs for a 600-kW DC
stand-alone BESS with 0.5???4.0 hours of storage.
We use the same model and methodology but do
not restrict the power and energy capacity of the
BESS.

7 U.S. Solar Photovoltaic System and Energy Storage
wm PRI Cost Benchmarks, With Minimum Sustainable Price

Analysis: Q1 2022, NREL Technical Report (2022)
U.S. Solar Photovoltaic System and Energy Storage
- — Cost Benchmark: Q1 2021, NREL Technical Report
(2021)

For standalone energy storage, NREL said that the
costs benchmark grew 2% year-on-year for
residential systems to US$1,503/kWh and 13% for
utility-scale to US$446/kWh. Both figures are
modelled market price (MMP) which it uses
alongside a new, minimum sustainable price (MSP).
MMP is simply the sales price that a developer
would charge while MSP
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DOE's Advanced Research Projects
Agency-Energy, which funds futuristic ideas, has
awarded NREL $2.8 million to investigate the
feasibility of Ma's low-cost thermal energy storage
system. When needed, the heated sand will heat a
fluid that drives a ???

Addressing Energy Storage Needs at Lower Cost
via On-Site Thermal Energy Storage in Buildings,
Energy & Environmental Science (2021 NREL's
energy storage research is funded by the U.S.
Department of Energy and industry partnerships.
Share. National Renewable Energy Laboratory

Q1 2023 U.S. Solar Photovoltaic System and
Energy Storage Cost Benchmarks With Minimum
Sustainable Price Analysis Data File The U.S.
Department of Energy's (DOE"s) Solar Energy
Technologies Office (SETO) aims to accelerate the
advancement and deployment of solar technology in
support of an equitable transition to a decarbonized
economy no later
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o axreee B System and Energy Storage Cost Benchmarks,
With Minimum Sustainable Price Analysis: Q1 2022.
Golden, CO: National Renewable Energy
Laboratory. NREL/TP-7A40-83586. The National
Renewable Energy Laboratory (NREL) publishes

—

benchmark reports that disaggregate photovoltaic
(PV) and energy storage (battery) system
installation costs to inform

The National Renewable Energy Laboratory (NREL)

f
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Eﬁ TeE has released its annual cost breakdown of installed
solar photovoltaic (PV) and battery storage systems.
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U.S. Solar Photovoltaic System and Energy Storage
Cost Benchmarks, With Minimum Sustainable Price
Analysis: Q1 2022 details installed costs for PV and
storage systems as of the first quarter

The National Renewable Energy Laboratory's
(NREL"s) Storage Futures Study examined energy
storage costs broadly and the cost and performance
of LIBs specifically (Augustine and Blair, 2021). The

costs presented here (and for distributed residential
storage and distributed commercial storage) are

European

] | e based on that study.
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