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What are the benchmarks for PV & energy storage systems?

The benchmarks in this report are bottom-up cost estimatesof all major inputs to PV and energy storage
system installations. Bottom-up costs are based on national averages and do not necessarily represent typical
costsin all local markets.

How much does a PV system cost in 20227?

The  current MSP  benchmarks  for PV systems in 2022  red usD are
$28.78/kWdc/yr(residential),$39.83/kWdc/yr (community solar),and $16.12/kWdc/yr (utility-scale,single-axis
tracking). For MMP,the current benchmarks are $30.36/kWdc/yr (residential),$40.51/kWdc/yr (community
solar),and $16.58/kWdc/yr (utility-scale,single-axis tracking).

What isNREL's PV cost benchmarking work?

NREL analyzes the total costs associated with installing photovoltaic (PV) systems for residential
rooftop,commercial rooftop,and utility-scale ground-mount systems. This work has grown to include cost
models for solar-plus-storage systems. NREL's PV cost benchmarking work uses a bottom-up approach.

How much does aPV system cost per watt?

In fact,no individual estimate under any approach can reflect the diversity of the PV and storage
manufacturing and installation industries. Our residentiadl MMP benchmark ($2.90 per wattdirect current
[Wdc]) is 24% higher than the MSP benchmark ($2.34/Wdc) and 9% lower than our MMP benchmark
($3.18/Wdc) from Q1 2022 in 2022 U.S. dollars (USD).

How have modeled PV installed costs changed compared to Q1 20207

Overal,modeled PV installed costs across the three sectors have declinedcompared to our Q1 2020 system
costs. USDOE Office of Energy Efficiency and Renewable Energy (EERE),Renewable Power Office. Solar
Energy Technologies Office

What is the cost of acommercial PV system?

The cost of a commercial PV system varies depending on the material location. The lowest cost state has a
cost benchmark of $1.67/WDC,while the highest cost state has a cost benchmark of $1.85/WDC. From 2010
to 2020,there was a 69% reduction in the costof commercial PV systems.

TITLE U.S. Solar Photovoltaic System Cost Benchmark Q1 2016 AUTHORS Ran Fu, Donald Chung, Travis
Lowder, David Feldman, Kristen Ardani, and Robert Margolis ... Q4 2009-Q1 2016 Figure 1 U.S. PV market
growth, 2004-2015, in gigawatts ...

Our residential MMP benchmark ($2.90 per watt direct current [Wdc]) is 24% higher than the MSP

Page 1/5



-
pc 3
[ 3
-

U s solar photovoltaic system cost
%= SOLAR = penchmark g4 2019

-

benchmark ($2.34/Wdc) and 9% lower than our MMP benchmark ($3.18/Wdc) from Q1 2022 in ...

This report benchmarks U.S. solar photovoltaic (PV) system installed costs as of the first quarter of 2017 (Q1
2017). We use a bottom-up methodology, accounting for all system and project-development costs incurred
during the installation to model the costs for residential, commercial, and utility-scale systems.

Dataset: Q1 2023 U.S. Solar Photovoltaic System and Energy Storage Cost Benchmarks With Minimum
Sustainable Price Analysis Data File ... Like last year"s report, this year"s report includes two distinct sets of
benchmarks: minimum sustainable price (MSP) benchmarks and modeled market price (MMP) benchmarks.

This report benchmarks U.S. solar photovoltaic (PV) system installed costs as of the first quarter of 2016 (Q1
2016). We use a bottom-up methodology, accounting for all systemand ...

This report benchmarks U.S. solar photovoltaic (PV) system installed costs as of the first quarter of 2016 (Q1
2016). We use a bottom-up methodology, accounting for al system and project-

The National Renewable Energy Laboratory (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 ... Q1 2020 benchmarks in 2019 USD/W. DC. $2.71. $1.72. $1.01. Q1 2021 Benchmarks in 2020
USD/W DC. $2.65. $1.56. $0.89. Drivers ...

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).

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 commercial ground-mount PV systems, $0.83/WDC (or
$1.13/WAC) for fixed-tilt utility-scale PV systems, $0.89/WDC (or ...

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). ... Dataset & #183; Wed Feb 06 00:00:00 EST 2019 &#183; OSTI ID: 1765601 Fu,
Ran; Feldman, David; Margolis....

This report benchmarks U.S. solar photovoltaic (PV) system installed costs as of the first quarter of 2018 (Q1

2018). We use a bottom-up method, accounting for all system and project-development costs incurred during
the installation to model the costs for residential, commercial, and utility-scale systems.
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This report benchmarks installed costs for U.S. solar photovoltaic (PV) systems as of the first quarter of 2021
(Q1 2021). ... In addition to changing the dollar year from 2019 to 2020, we adjusted Q1 2020 values to have
the same size storage capacity as the current Q1 2021 sizes to better demonstrate cost changes between years.
.. (U.S Solar ...

Technical Report: U.S. Solar Photovoltaic System and Energy Storage Cost Benchmarks: Q1 2021 ... 12.3%
($$3$%$0.13%/W) reductions (in 2020 USD) in the residential, commercia rooftop, and utility-scale (one-axis)
PV system cost benchmarks respectively. Balance of system (BOS) costs have either increased or remained
flat across sectors, year-on ...

disaggregate photovoltaic (PV) and energy storage (battery) system installation costs to inform SETO"s R& D
investment decisions. For this Q1 2022 report, we introduce new analyses that

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 ...

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 ...

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). Our ...

o In Q1 2019, the United States installed 2.7 GW -DC of PV, the largest amount of solar deployed in Q1 in
U.S. history and 10% above Q1 2018. o SEIA reported that in 2018 the U.S. community solar market installed
543 MW -DC of community solar instalations --a 5% reduction, y/y. o The United States installed
approximately 271 MWh (149 MW)

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 than 2050, starting with a decarbonized power sector by 2035.

T1- U.S. Solar Photovoltaic System Cost Benchmark: Q1 2018. AU - Fu, Ran. AU - Feldman, David. AU -
Margolis, Robert. PY - 2018. Y1 - 2018. N2 - 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 ...

U.S. Solar Photovoltaic System Cost Benchmark: Q1 2018 (Fu et al.) November 2018: 17,600 2: Q3/Q4 2018
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Solar Industry Update ... U.S. Solar Photovoltaic System Cost : Benchmark: Q1 2018 (Fu et a.) October 2018:
3,779 7: Q4 2018/Q1 2019 Solar Industry Update (Feldman & Margolis) May 2019: 3,338 10: Expanding PV
Value: Lessons Learned from ...

Q1-2022 U.S. Solar Photovoltaic System and Energy Storage Cost Benchmarks With Minimum Sustainable
Price Analysis Data File 11-07-2022 13:00:17 Data resource version history

3 U.S. Department of Energy Solar Energy Technologies Office. Suggested Citation Ramasamy, Vignesh,
Jarett Zuboy, Eric O"Shaughnessy, David Feldman, Jal Desai, Michael Woodhouse, Paul Basore, and Robert
Margolis. 2022. U.S. Solar Photovoltaic System and Energy Storage Cost Benchmarks, With Minimum
Sustainable Price Analysis: Q1 2022. ...

U.S. Solar Photovoltaic System Cost Benchmark: Q1 2016. Golden, CO: National Renewable Energy
Laboratory. NREL/TP-6A20-66532. o Barbose, Galen, and Na&#239;m Darghouth. 2016. Tracking the Sun
IX: The Installed Price of Residential and Non-Residential Photovoltaic Systems in the United States.
Berkeley, CA: Lawrence Berkeley National Laboratory.

U.S. Solar Photovoltaic System and Energy Storage Cost Benchmark: Q1 2020 David Feldman, Vignesh
Ramasamy, Ran Fu, Ashwin Ramdas, Jal Desai, and Robert Margolis January 2021 Contents Introduction o 0
0 000 0 0 0 o Introduction and Key Definitions Overall Model Outputs Market Study and Model Inputs
Model Output: Residential ...

The representative utility-scale system (UPV) for 2024 has a rating of 100 MW dc (the sum of the system"s
module ratings). Each module has an area (with frame) of 257 m 2 and a rated power of 530 watts,
corresponding to an efficiency of 20.6%. The bifacial modules were produced in Southeast Asia in a plant
producing 1.5 GW dc per year, using crystalline silicon solar cells ...

This report benchmarks U.S. solar photovoltaic (PV) system installed costs as of the first quarter of 2016 (Q1
2016). We use a bottom-up methodology, accounting for all system and project-development costs incurred
during the installation, to model the costs for residential, commercial, and utility-scale systems.

U.S. Solar Photovoltaic System and Energy Storage Cost Benchmarks, With Minimum Sustainable Price
Analysis. Q1 2022, NREL Technical Report (2022) Floating Photovoltaic System Cost Benchmark: Q1 2021
Installations on Artificial Water Bodies, ...

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). Our methodology includes bottom-up accounting for al system and
project-devel opment costsincurred ...
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