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Overview

As of 2025, prices range from $0.48 to $1.86 per watt-hour (Wh) for utility-
scale projects, while residential systems hover around $1,000–$1,500 per kWh
[4] [6] [9]. But wait—why the wild variation?

 Let’s dive deeper. Breaking Down the Costs: What’s in the Price Tag?

 1. 

As of 2025, prices range from $0.48 to $1.86 per watt-hour (Wh) for utility-
scale projects, while residential systems hover around $1,000–$1,500 per kWh
[4] [6] [9]. But wait—why the wild variation?

 Let’s dive deeper. Breaking Down the Costs: What’s in the Price Tag?

 1. 

Figure ES-2 shows the overall capital cost for a 4-hour battery system based
on those projections, with storage costs of $147/kWh, $243/kWh, and
$339/kWh in 2035 and $108/kWh, $178/kWh, and $307/kWh in 2050 (values
in 2024$). Battery variable operations and maintenance costs, lifetimes, and. 

Energy Storage System (ESS) – The cost to the installer of adding an energy
storage system, as delivered. Structural Balance of System (SBOS) – The cost
to the installer of structural balance of system components, as delivered.
Electrical Balance of System (EBOS) – The cost to the installer of. 

Energy storage technologies, store energy either as electricity or heat/cold, so
it can be used at a later time. With the growth in electric vehicle sales, battery
storage costs have fallen rapidly due to economies of scale and technology
improvements. With the falling costs of solar PV and wind. 

As of 2025, prices range from $0.48 to $1.86 per watt-hour (Wh) for utility-
scale projects, while residential systems hover around $1,000–$1,500 per kWh
[4] [6] [9]. But wait—why the wild variation?
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 Let’s dive deeper. Breaking Down the Costs: What’s in the Price Tag?

 1. The Big-Ticket Items:. 

There are now 255 gigawatts direct-current of solar capacity installed
nationwide, enough to power over 43 million homes. In the last decade, solar
deployments have experienced an average annual growth rate of 28%. Strong
federal policies like the solar Investment Tax Credit (ITC), rapidly. 

The National Renewable Energy Laboratory (NREL) publishes benchmark
reports that disaggregate photovoltaic (PV) and energy storage (battery)
system installation costs to inform SETO’s R&D investment decisions. This
year, we introduce a new PV and storage cost modeling approach. The PV
System Cost. How much does a PV system cost?

Our operations and maintenance (O&M) analysis breaks costs into various
categories and provides total annualized O&M costs. The MSP results for PV
systems (in units of 2022 real USD/kWdc/yr) are $28.78 (residential), $39.83
(community solar), and $16.12 (utility-scale). 

How much energy does a PV system consume?

Assuming the power from the PV system is entirely consumed by the
building's electricity demand without considering the energy loss, the PV
system can theoretically account for 33.9 % of the building’s annual electricity
demand. 

What is PV system cost model (pvscm)?

In the PV System Cost Model (PVSCM), the owner’s overnight capital expense
(cash cost) for an installed PV system is divided into eight categories, which
are the same for the utility-scale, commercial, and residential PV market
segments: Module – The cost to the installer of photovoltaic modules, as
delivered. 

Are battery electricity storage systems a good investment?

This study shows that battery electricity storage systems offer enormous
deployment and cost-reduction potential. By 2030, total installed costs could
fall between 50% and 60% (and battery cell costs by even more), driven by
optimisation of manufacturing facilities, combined with better combinations
and reduced use of materials. 
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What are the benchmarks for PV-plus-storage systems in 2022?

The MSP benchmarks for PV-plus-storage systems (in 2022 real USD/kWdc/yr)
are $61.28 (residential), $75.25 (community solar), and $50.73 (utility-scale).
For MMP, the benchmarks are $65.04 (residential), $76.79 (community solar),
and $51.88 (utility-scale). 

How much does a PV system cost in 2022?

The current MSP benchmarks for PV systems in 2022 real 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).
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PV energy storage price by capacity

Our operations and maintenance (O&M) analysis breaks costs into various categories
and provides total annualized O&M costs. The MSP results for PV systems (in units of
2022 real USD/kWdc/yr) are $28.78 (residential), $39.83 (community solar), and $16.12
(utility-scale).

Assuming the power from the PV system is entirely consumed by the building's
electricity demand without considering the energy loss, the PV system can theoretically
account for 33.9 % of the building's annual electricity demand.

In the PV System Cost Model (PVSCM), the owner's overnight capital expense (cash cost)
for an installed PV system is divided into eight categories, which are the same for the
utility-scale, commercial, and residential PV market segments: Module - The cost to the
installer of photovoltaic modules, as delivered.

This study shows that battery electricity storage systems offer enormous deployment
and cost-reduction potential. By 2030, total installed costs could fall between 50% and
60% (and battery cell costs by even more), driven by optimisation of manufacturing
facilities, combined with better combinations and reduced use of materials.

The MSP benchmarks for PV-plus-storage systems (in 2022 real USD/kWdc/yr) are $61.28
(residential), $75.25 (community solar), and $50.73 (utility-scale). For MMP, the
benchmarks are $65.04 (residential), $76.79 (community solar), and $51.88 (utility-
scale).

The current MSP benchmarks for PV systems in 2022 real 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),
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$40.51/kWdc/yr (community solar), and $16.58/kWdc/yr (utility-scale, single-axis
tracking).

Each year, the U.S. Department of Energy (DOE) Solar Energy Technologies Office
(SETO) and its national laboratory partners analyze cost data for U.S. solar photovoltaic
(PV) systems to develop cost benchmarks.

The relationships between energy flexibility and cost-efficiency were analyzed for three
systems: photovoltaic-battery energy storage (PV-BES), photovoltaic-thermal energy ...

This year, we introduce a new PV and storage cost modeling approach. The PV System
Cost Model (PVSCM) was developed by SETO and NREL to make the cost benchmarks
simpler ...

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

Solar and Storage Lead New Capacity Additions Solar and storage have become the
backbone of new electricity infrastructure in the U.S. Combined, these technologies have
represented over ...

In this work we describe the development of cost and performance projections for utility-
scale lithium-ion battery systems, with a focus on 4-hour duration systems. The
projections are ...

Each year, the U.S. Department of Energy (DOE) Solar Energy Technologies Office
(SETO) and its national laboratory partners analyze cost data for U.S. solar photovoltaic
(PV) systems to ...

Lawrence Berkeley National Laboratory compiled and synthesized empirical data on the
U.S. utility-scale solar sector.
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Summary: Prices for PV battery storage systems have fallen sharply in recent years. In
2024, they are around EUR400 to EUR800 per kWh of capacity - which is only about half
...

By 2030, total installed costs could fall between 50% and 60% (and battery cell costs by
even more), driven by optimisation of manufacturing facilities, combined with better
combinations ...

If you're considering a photovoltaic energy storage station, you're probably wondering:
"What's the actual cost, and is it worth the investment?" Let's cut through the jargon and
unpack this like a ...

Systems designed with higher storage capacities allow for greater energy independence,
but they also entail higher costs. A thorough assessment of energy usage ...

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://pdeozepv.pl
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