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Overview

PV capacities of 6%–88% of peak load can be integrated using advanced
inverters plus traditional utility solutions, with cumulative distribution upgrade
costs of $0–$0. 07 per rated direct-current watt. NLR 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. NLR's PV cost
benchmarking work uses a bottom-up. Each year, the U. Department of
Energy (DOE) Solar Energy Technologies Office (SETO) and its national
laboratory partners analyze cost data for U. These benchmarks help measure
progress toward goals for reducing solar electricity costs. The focus is on
ground-mounted systems larger than 5M AC, including photovoltaic (PV)
standalone and PV+battery hybrid projects (smaller projects are covered in
Berkeley Lab's separate U. 8 Figure 4:. 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 classes, binned by mean global horizontal
irradiance (GHI) in the United States.
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Utility-scale solar PV: From big
to biggest 

We foresee utility-scale PV dominating
electricity generation because of its
favourable economies of scale,
outweighing the savings in transmission
costs brought by decentralized microgrid
installations.

  

Solar Installed System Cost
Analysis , Solar Market
Research

NLR analyzes the total costs associated
with installing photovoltaic (PV) systems
for residential rooftop, commercial
rooftop, and utility-scale ground-mount
systems.

  

Utility-Scale PV , Electricity ,
2024 , ATB , NLR 

In the chart below, reported historical
utility-scale PV plant CAPEX (Bolinger et
al., 2023) is shown in box-and-whiskers
format for comparison to the historical
benchmarked and future CAPEX ...
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Solar Energy Cost and Data
Analysis , Department of
Energy

By merging cost analysis with data
analysis, it is possible to determine the
average cost of electricity over the
operational life of solar energy facilities.
Learn more about solar energy soft
costs. Why is ...

  

Solar Photovoltaic System Cost
Benchmarks 

Market analysts routinely monitor and
report the average cost of PV systems
and components, but more detail is
needed to understand the impact of
recent and future technology
developments on cost.

  

Airport Solar PV
Implementation Guidance
Document

The solar PV Module costs had also
decreased from $3.5 USD/W to $0.5
USD/W on average in the past 10 years
(7).the decline in the cost of electricity
from utility-scale solar photovoltaic (PV)
projects ...

  

U.S. Utility-Scale Solar, 2025
Data Update

Powered by PEES Power Systems



Page 5/6

Lawrence Berkeley National Laboratory
compiled and synthesized empirical data
on the U.S. utility-scale solar sector.

  

Comparing the Costs of Utility-
Scale and Residential-Scale PV

Specifically, the study finds that
customer generation costs per unit of
electricity produced (MWh) are
approximately twice as high for
residential-scale systems as for the
equivalent amount of utility-scale ...

  

Utility-Scale Solar, 2024
Edition 

The graph shows capacity-weigthed
average costs by mounting type across
our sample but does not control for other
factors that influence total project costs
(equipment, labor, land, grid
interconnection, ...

  

COSTS of Upgrading Electric
Distribution Grids to Integrate

Distribution grid integration costs
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depend significantly on how PV is
spatially distributed, and costs could be
minimized by guiding systems into low-
cost or low-impact locations.

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://peregrine-energy.co.za
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