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2023 costs for residential BESS are based on NREL"s bottom-up BESS cost model using the data and
methodology of (Ramasamy et al., 2023), who estimated costs for only aternating current (AC) coupled
systems. We use the same model and methodology, but we do not restrict the power or energy capacity of the
BESS to two options. Key modeling ...

This is based on taking a generation-weighted average of the lowest-cost hour of each day in each balancing
areain the 2022 Cambium data set for the contiguous United States, inflated ...

Base year costs for commercia and industrial BESS are based on NREL"s bottom-up BESS cost model using
the data and methodology of (Ramasamy et al., 2021), who estimated costs for a 600-kW DC stand-alone
BESS with 0.5-4.0 hours of storage. We use the same model and methodology but do not restrict the power or
energy capacity of the BESS.

NREL"s Paul Denholm (second from left) talks to stakeholders during a tour of renewable energy and
transmission facilities in Los Angeles, where a solar facility will play a key role in increasing the amount of
renewable energy available for the city. Photo by Dennis Schroeder, NREL

Depending on cost trajectories and other variables, 2050 storage deployment totals up to 680 gigawatts,
largely driven by system flexibility and greater PV penetration on the grid. ... 100+ GW; depends on both
Phase 2 and deployment of variable renewable energy resources. 4-12 hr: Minutes: 4. Multiday to seasonal
capacity and energy time ...

Units using capacity above represent KW DC.. 2024 ATB data for commercial solar photovoltaics (PV) are
shown above, with a base year of 2022. The base year estimates rely on modeled capital expenditures
(CAPEX) and operation and maintenance (O& M) cost estimates benchmarked with industry and historical
data. The 2024 ATB presents capacity factor estimates that encompass ...

This report benchmarks installed costs for U.S. solar photovoltaic (PV) systems as of the first quarter of 2021
(Q1 2021). We use a bottom-up method, accounting for all system and project

Expansion of transmission capacity in the United States could result in billions of dollars of U.S. electricity
system cost savings. As outlined by three scenario frameworks--alternating current (AC), point-to-point direct
current (DC), and multiterminal DC--the total cost savings increases with the level of transmission expansion.

Base Year costs are estimated with a combination of NREL"s bottom-up cost models for gigawatt-scale

commercia fixed-bottom projects and demonstration-scale (&It;100-megawatt [MW]) floating projects,
though we only present floating costs in 2030 and beyond when the first gigawatt-scale projects could feasibly
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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 ...

Future Years: In the 2023 ATB, the FOM costs and the VOM costs remain constant at the values listed above
for al scenarios.. Capacity Factor. The cost and performance of the battery ...

BESS begins to become cost-effective in Vietnam, if BESS all-in costs cross below approximately $200/kW +
$100/kWh (the lower end of the range of 2022BESS costs across Southeast Asia. 4). o0 Where BESS is
cost-effective, thevalue of combined PV plus BESS is greater than the value of. standalone PV plus . the value
of . standalone BESS.

NREL uses these insights to develop roadmaps for future cost reductions and to provide context for cost
variability observed in the market. Publications U.S. Solar Photovoltaic System and Energy Storage Cost
Benchmarks, With Minimum Sustainable Price Analysis. Q1 2023, NREL Technical Report (2023)

To identify sites with high potential for cost-effective deployment of BTM BESS without conducting an
in-depth assessment at each one, NREL developed a novel phased analytical approach. ... Comparing
Behind-the-Meter Energy Storage State Policy Stacksin the United States, NREL Technical Report (2022) An

The MSP data in this annual benchmarking report will be used to inform the formulation of, and track
progress toward, the Solar Energy Technologies Office"s Government Performance and Reporting Act cost
targets. AB - NREL"s bottom-up cost models can be used to assess the minimum sustainable price (MSP) and
modeled market price (MMP) of PV and ...

The MSP data in this annual benchmarking report will be used to inform the formulation of, and track
progress toward, the Solar Energy Technologies Office"s Government Performance and ...
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