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The National Renewable Energy Laboratory (NREL)
has released its annual cost breakdown of installed
solar photovoltaic (PV) and battery storage systems.
U.S. Solar Photovoltaic System and Energy Storage
Cost Benchmark: Q1 2021 details installed costs for
PV systems as of the first quarter of 2021.

The representative residential PV system (RPV) for
2024 has a rating of 8 kW dc (the sum of the
system's module ratings). Each module has an area
(with frame) of 1.9 m 2 and a rated power of 400
watts, corresponding to an efficiency of 21.1%. The
monofacial modules were assembled in the United
States in a plant producing 1.5 GW dc per year,
using n-type crystalline silicon solar ???
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NREL PHOTOVOLTAIC COST SOLAR
BENCHMARK

Excel data file for the U.S. Solar Photovoltaic
System Cost Benchmark Q1 2016 Report. 1 Data
4 Resource. Name Size Type Resource Description
1 ‘B "NREL U.S. Solar Photovoltaic System Cost
— | Benchmark Q1 2016 Report." NREL Data Catalog.
Golden, CO: National Renewable Energy
Laboratory. Last updated: July 24, 2024. DOI:
10.7799/1325002. About This

Q1-2020 PV Cost Benchmark Preliminary Results.

'l 7!’ J‘ N So, this slide has summary of our residential,
W 3 w ‘ commercial, and utility PV costs for a standard
w 4 H e . . .
,,,,, l R project size in all those sectors. In 2020, we are

seeing a five percent reduction in our preliminary
estimates compared to our 2019 numbers.

NREL PV system cost benchmark summary
(inflation adjusted), 20107772017 . The
inflation-adjusted system cost differences between
Q1 2016 and Q1 2017 are $0.18/Wdc (residential),
$0.32/Wdc (commercial), and $0.42/Wdc (fixed-tilt
utility-scale). Table ES-2 shows the benchmarked
values for all three sectors and drivers of cost
decrease
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This report benchmarks U.S. solar photovoltaic (PV)
system installed costs as of the first quarter of 2020
(Q1 2020). We use a bottom-up method, accounting
for all system and project-development costs
incurred during the installation to model the costs for
residential (with and without storage), commercial
(with and without storage), and utility-scale systems
(with and ??7?

NREL's Latest PV Cost Benchmark Reports on
Potential Cost Impacts of Inflation Reduction Act
(IRA) Manufacturing Credits, Costs for Community
Solar, and a New Transparent Cost Model Oct. 24,
2023 | By Sara Fall and Harrison Dreves | Contact
media relations. Share. The National Renewable

“ Tr— Energy Laboratory (NREL) has released its annual
- cost

Units using capacity above represent kW DC.. 2024
ATB data for residential solar photovoltaics (PV) are
shown above, with a base year of 2022. The base
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year estimates rely on modeled capital expenditures
(CAPEX) and operation and maintenance (O& M)
o axree I B cost estimates benchmarked with industry and
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historical data.Capacity factor is estimated based on
hours of sunlight at latitude ???
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T = For the 2024 ATB???and based on the NREL PV

<M TAX FREE

cost model (Ramasamy et al., Historical data
suggest O& M and CAPEX cost reductions are
correlated; from 2010 to 2020, benchmark
commercial PV O& M and CAPEX costs fell 46%

and 69%, respectively, as reported by (Feldman et

al., 2021). Administrative expenses are kept
constant.

Units using capacity above represent kW AC.. 2022
ATB data for utility-scale solar photovoltaics (PV)
are shown above, with a Base Year of 2020. The
Base Year estimates rely on modeled capital
expenditures (CAPEX) and operation and
maintenance (O& M) cost estimates benchmarked
with industry and historical data.Capacity factor is

estimated for 10 resource ??7?

- Units using capacity above represent kW AC.. 2024
£ ATB data for utility-scale solar photovoltaics (PV)
/ are shown above, with a base year of 2022. The
&, Base Year estimates rely on modeled capital
L

expenditures (CAPEX) and operation and

s
Y

maintenance (O& M) cost estimates benchmarked
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ENERGYISTORAGE SYSTEN with industry and historical data.Capacity factor is

estimated for 10 resource ???
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SOLAR

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 built in the first quarter of
2016 (Q1 2016). Our methodology includes
bottom-up accounting for all system and
project-development costs incurred when installing
residential

This report is available at no cost from the National
Renewable Energy Contract No.
DE-AC36-08G028308 . U.S. Photovoltaic Prices
and Cost Breakdowns: Q1 2015 Benchmarks for
Residential, Commercial, and Utility-Scale Systems
Economies of scale are evident in hardware and
installation costs across the segment benchmarks
(i.e., each

NOTICE. This work was authored by the National
Renewable Energy Laboratory, operated by Alliance
for Sustainable Energy, LLC, for the U.S.
Department of Energy (DOE) under Contract No.
DE-AC36-08G028308.
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U.S. Solar Photovoltaic System Cost Benchmark:
Q1 2018. Ran Fu, David Feldman, and Robert
Margolis. National Renewable Energy Laboratory .
NREL is a national laboratory of the U.S.
Department of Energy NREL PV system cost
benchmark ??7?

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

This report benchmarks 2020 PV module minimum
sustainable price (MSP) via bottom-up

| manufacturing cost analysis, for established PV

E| technologies in mass production, including

‘ K crystalline silicon, cadmium telluride (CdTe), and

copper indium gallium (di)selenide.
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Excel data file for the U.S. Solar Photovoltaic
System Cost Benchmark Q1 2017 Report. 1 Data
Resource. Name Size Type Resource Description
"NREL U.S. Solar Photovoltaic System Cost
Benchmark Q1 2017 Report." NREL Data Catalog.
Golden, CO: National Renewable Energy
Laboratory. Last updated: July 24, 2024. DOI:
10.7799/1375958. About This

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 built in the first quarter of
2016 (Q1 2016).

The National Renewable Energy Laboratory (NREL)

| has released its annual cost breakdown of installed
il solar photovoltaic (PV) and battery storage systems.
i‘ 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
1 ®
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Data File (U.S. Solar Photovoltaic BESS System
Cost Benchmark Q1 2020 Report) 536.42 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 2020 (Q1
2020).

NREL has been modeling U.S. photovoltaic (PV)
system costs since 2009. This year, our report
benchmarks costs of U.S. solar PV for residential,
commercial, and utility-scale systems built in the
first quarter of 2017 (Q1 2017). Costs are
represented from the perspective of the
developer/installer, thus all hardware costs
represent the price at

Floating Photovoltaic System Cost Benchmark: Q1
2021 Installations on Artificial Water Bodies.
Golden, CO: National Renewable Energy
Laboratory. NREL/TP-7A40-80695. Land scarcity,
aggressive renewable energy targets, falling PV
costs, and targeted subsidies have contributed to
the rapid FPV growth across Asia (Gadzanku et al.
2021a). Asia
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As part of this effort, SETO must track solar cost
trends so it can focus its research and development
(R& D) on the highest-impact activities. The
benchmarks in this report are bottom ???

. For the 2023 ATB???and based on the NREL PV
T _— cost model (Ramasamy et al., 2022)???the
utility-scale PV plant envelope is defined to include
items noted in the Components of CAPEX table
below. Base Year : An overnight capital cost of
$1.25/W AC in 2021 is based on modeled pricing for
a 100-MW DC, one-axis tracking system quoted in
Q1 2021 as

Figure ES-1 NREL PV system cost benchmark
summary (inflation adjusted), Q4 2009???Q1 2016
Figure ES-2 Modeled trend of soft cost as a
proportion of total cost by sector, Q4 2009?7??Q1
2016 Figure 1 U.S. PV market growth,
20047772015, in gigawatts ??7?
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