
US SOLAR PHOTOVOLTAIC SYSTEM
COST BENCHMARK Q4 2018 NREL

Key updates from the Summer 2024 Quarterly Solar

Industry Update presentation, released August 20,

2024:. Global Solar Deployment. About 560

gigawatts direct current (GW dc) of photovoltaic

(PV) installations are projected for 2024, up about a

third from 2023.; The five leading solar markets in

2023 kept pace or increased PV installation capacity

in the first half of ???

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.

An Updated Life Cycle Assessment of Utility-Scale

Solar Photovoltaic Systems Installed in the United

States, NREL Technical Report (2024) . Energy and

Carbon Payback Times for Modern U.S. Utility

Photovoltaic Systems, NREL Factsheet (2024) .

Solar Photovoltaic (PV) Manufacturing Expansions

in the United States, 2017-2019: Motives,

Challenges, Opportunities, and Policy ???
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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).

Excel data file for the U.S. Solar Photovoltaic

System Cost Benchmark Q1 2016 Report. 1 Data

Resource. Name Size Type Resource Description 

US. solar. PV. Submitted  "NREL U.S. Solar

Photovoltaic System Cost Benchmark Q1 2016

Report." NREL Data Catalog. Golden, CO: National

Renewable Energy Laboratory.

U.S. Solar Photovoltaic System Cost Benchmark:

Q1 2018 October 2018 NREL/PR-6A20-72133. 

Residential Photovoltaic Systems in the United

States. Berkeley, CA: Lawrence Berkeley National

Laboratory. ??? Bolinger, Mark, and Joachim Seel.

2016.  (CSI 2018) to benchmark generic system

characteristics, such as system size, module power

and 
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U.S. PV Deployment. 3. PV System Pricing. 4.

Global Manufacturing. 5. Component Pricing. 6.

Market Activity. 7. U.S. PV Imports  Global PV

Penetration ??? The United States, despite being a

leading PV market, is  NREL, Solar Industry Update,

1/11/22, 4/26/22, 10/27/22, 4/27/23; Solar Powe r

Europe, Global Market Outlook For Solar Power 

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).

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).
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U.S. Solar Photovoltaic System Cost Benchmark:

Q1 2018. Ran Fu, David Feldman, and Robert

Margolis  Q1 2018. Golden, CO: National

Renewable Energy Laboratory.

NREL/TP-6A20-72399.  Our bottom-up system cost

models enable us to investigate regional variations,

system configurations (such as module-level power

electronics [MLPE] vs. non-MLPE 

U.S. Solar Photovoltaic System Cost Benchmark:

Q1 2017 Ran Fu, David Feldman, Robert Margolis,

Mike Woodhouse, and Kristen Ardani National

Renewable Energy Laboratory NREL is a national

laboratory of the U.S. Department of Energy Office

of Energy Efficiency & Renewable Energy Operated

by the Alliance for Sustainable Energy, LLC

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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For the 2024 ATB???and based on the NREL PV

cost model (Ramasamy et al.,  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.  "H2 2023 US Solar PV System

Pricing." Wood Mackenzie, 2023. EIA. "Annual

Energy 

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).

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???Q1

2016 Figure 1 U.S. PV market growth,

2004???2015, in gigawatts ???
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??? 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. ???

SEIA reported that in 2018 the U.S. community

solar market installed 543 MW -DC of community

solar installations ???a 5% reduction, y/y. ??? The

United States installed approximately 271 MWh

(149 MW)

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

2018 (Q1 2018).

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 ???

(C) 2025 Solar Energy Resources 6 / 9 Web: https://www.gebroedersducaat.nl



US SOLAR PHOTOVOLTAIC
SYSTEM COST BENCHMARK Q4
2018 NREL

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 ???

Units using capacity above represent kW AC.. 2023

ATB data for utility-scale solar photovoltaics (PV)

are shown above, with a Base Year of 2021. 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 ???

The U.S. Solar Photovoltaic System

CostBenchmark Q1 2018 report benchmarks costs

of U.S. solar PV for residential commercial and

utility-scale systems built in the first quarter of 2018

Q1 2018. THE methodology includes bottom-up

accounting for all system and project-development

costs incurred when installing residential

commercial and utility 
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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 PV system cost benchmark summary

(inflation adjusted), Q4 2009???Q1 2016 2 While

the Q1 2016 benchmark cost for fixed -tilt utility

scale systems is lower than it is for one axis tracking

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).
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For the 2020 ATB, and based on EIA and the NREL

Solar PV Cost Model (Feldman et al. Forthcoming),

the utility-scale solar PV plant envelope is defined to

include items noted in the table above. Base Year :

A system price of $1.57/W AC in 2018 is based on

modeled pricing for a 100-MW DC, one-axis

tracking systems quoted in Q1 2018 as reported 
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