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available, documenting a decade of cost
in solar and battery storage installations across
utility, commercial, and residentia

cost benchmarking applies to
methodology that captures 2?2?

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

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. In 2018, the decreased soft costs (%) of all
three sectors are caused by the increased module
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US SOLAR PHOTOVOLTAIC SOLAR
SYSTEM COST BENCHMARK 2018

This report benchmarks U.S. solar photovoltaic (PV)
system installed costs as of the first quarter of 2018
(Q1 2018). The authors use a bottom-up method,
accounting for all system and project-development

QLT

costs incurred during the installation to model the
costs for residential, commercial, and utility-scale
systems.

The report, "2018 U.S. Utility-Scale
Photovoltaics-Plus-Energy Storage System Cost
Benchmark" models the costs of several standalone
lithium-ion storage and PV+storage system
configurations. For a standalone storage system,
assuming a constant battery price of $209 per kwWh,
the installed system costs vary from $380/kWh for a

four-hour

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 ??7?
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US SOLAR PHOTOVOLTAIC SOLAR
SYSTEM COST BENCHMARK 2018

Continuing an annual NREL cost benchmarking
effort that began in 2010, " U.S. Solar Photovoltaic
System Cost Benchmark: Q1 2018," found installed
costs of PV systems declined across two of three
sectors in the first quarter of 2018 from a year
earlier.

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).

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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US SOLAR PHOTOVOLTAIC SOLAR
SYSTEM COST BENCHMARK 2018

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 projectdevelopment
costs incurred during the installation to model the

costs for residential, commercial, and utility-scale

systems.
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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, commercial, and
utility-scale systems, and it models the capital costs

Figure 12 Q1 2016 U.S. benchmark: 5.6-kW
residential system cost (2016 USD/Wdc) Figure 13
Q1 2016 benchmark by location: 5.6-kW residential
system cost (2016 USD/Wdc) Figure 14 Q1 2016
NREL modeled cost benchmark (2016 USD/Wdc)
vs. Q4 2015 company-reported costs Figure 16 Q1
2016 U.S. benchmark: commercial system cost
(2016 USD/Wdc)
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US SOLAR PHOTOVOLTAIC SOLAR’
SYSTEM COST BENCHMARK 2018

This report benchmarks costs of U.S. solar PV for

S ; residential, commercial, and utility-scale systems
L | ~ : ﬁ ! built in the first quarter of 2018 (Q1 2018). Our

e R Y) methodology includes bottom-up accounting for all
system and project-development costs incurred
when installing residential, commercial, and

- utility-scale systems, and it models the capital costs

It is well established that lack of both electric supply
capacity and reliability weaken the Nigerian
economy. Recently, the reduction in solar
photovoltaic (PV) costs along with the technical
potential to couple PV to hybrid battery and diesel
generators provides Nigerian businesses with an
opportunity to reduce operating costs while
defecting from the grid.

- FHJUTHJ The representative residential PV system (RPV) for
i - il 2024 has a rating of 8 kW dc (the sum of the
50 i EE system’'s module ratings). Each module has an area
! i (with frame) of 1.9 m 2 and a rated power of 400
— n 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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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.

U.S. Solar Photovoltaic System and Energy Storage
Cost Benchmarks, With Minimum Sustainable Price
Analysis: Q1 2022. Vignesh Ramasamy, 1. Jarett
Zuboy, 1. System and Energy Storage Cost
Benchmarks, With Minimum Sustainable Price
Analysis: Q1 2022. Golden, CO: National

; Renewable Energy Laboratory.

= == NREL/TP-7A40-83586.
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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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US SOLAR PHOTOVOLTAIC SOLAR
SYSTEM COST BENCHMARK 2018

[ 114w €8 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 ???
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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

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 ???
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US SOLAR PHOTOVOLTAIC SOLAR
SYSTEM COST BENCHMARK 2018

a constant per-energy-unit battery price of
$209/kWh, the system costs vary from $380/kWh
(4-hour duration system) to $895/kWh (0.5-hour
duration system). The battery cost accounts for 55%
of total system cost in the 4-hour system, but only
23% in the 0.5-hour system. At the same

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
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