
 

Lower battery costs, high value of backup
power influence distributed storage
deployment
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There is economic potential for up to 490 gigawatts per hour of behind-
the-meter battery storage in the United States by 2050 in residential,
commercial, and industrial sectors, or 300 times today's installed
capacity. But only a small fraction could be adopted by customers,
according to the latest phase of the National Renewable Energy
Laboratory's (NREL's) Storage Futures Study.

"By implementing new battery capabilities in our model, we were able to
do scenario comparison that revealed battery cost and the value of
backup power are important drivers of distributed storage deployment,"
said Ashreeta Prasanna, lead author of the NREL technical report,
Distributed Solar and Storage Outlook: Methodology and Scenarios.

The study provides one of the first published estimates of distributed
battery storage deployment. The NREL team of analysts—also including
Kevin McCabe, Ben Sigrin, and Nate Blair—modeled customer adoption
of battery storage systems coupled with solar photovoltaics (PV) in the
United States out to 2050 under several scenarios. The results can help
inform planning for technical grid infrastructure to capture the benefits
and mitigate the challenges of growing distributed electricity generation.

The rise of behind-the-meter battery storage

A widespread transition to distributed energy resources (DERs) is taking
place. Households and businesses around the world are adopting DERs
to lower their energy bills and curb carbon emissions. Local
policymakers have set ambitious energy and climate goals; grid
resiliency is a growing concern due to climate change and weather
disasters; and more communities face high energy burdens.

In addition, Federal Energy Regulatory Commission Order 2222 enables
DERs to participate alongside traditional energy resources in regional
organized wholesale markets.
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All these factors have contributed to a rise in DER deployment,
including batteries. With declining battery storage costs, customers are
starting to pair batteries with distributed solar. Behind-the-meter battery
capacity totaled almost 1 gigawatt in the United States by the end of
2020, according to Wood Mackenzie.

While DERs offer many benefits to customers and the grid, like peak
load shifting, integrating these resources into the power system presents
complex challenges for electric utilities. "The transmission system wasn't
designed with distributed generation in mind," said Ben Sigrin, coauthor
of the report. "Projected DER adoption potential can provide a window
into distributed generation and help inform future power system
planning."

Bottom-up modeling for bottom-up generation

NREL's open-source Distributed Generation Market Demand (dGen)
model simulates customer adoption of distributed solar, wind, and
storage using a bottom-up, agent-based approach and spatially resolved
data (watch a Super Mario Bros.-inspired video to learn more).

For this phase of the Storage Futures Study, the model was modified to
simulate the technical, economic, and market potential of behind-the-
meter battery storage.

dGen interoperated with NREL's System Advisor Model (SAM), which
simulates the performance and efficiency of energy technologies,
including cash flow analysis to calculate payback periods—an important
consideration in a customer's decision to adopt a technology.

By interfacing with SAM, dGen modeled the cost-effectiveness and
customer adoption of PV-plus-battery storage systems for residential,
commercial, and industrial entities in the United States with different
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technology costs, storage valuation, incentives, and compensation. The
resulting upper and lower bounds of adoption revealed what customers
consider most in their decisions.

Lower battery costs, high backup-power value drives
deployment

Across all 2050 scenarios, dGen modeled significant economic potential
for distributed battery storage coupled with PV. Scenarios assuming
modest projected declines in battery costs and lower value of backup
power show economic potential for 114 gigawatts of storage capacity—a
90-times increase from today. When battery costs significantly reduce
and the value of backup power doubles, the economic potential increases
to 245 gigawatts.

However, only 7% of the estimated capacity is adopted by customers.
The difference is largely due to the long payback period for distributed
PV-plus-battery storage systems, which averages 11 years for the
residential sector, 12 years for the commercial sector, and 8 years for the
industrial sector in 2030.

"The estimated adoption potential translates to less than 20% of the
market potential," Prasanna said. "Customers are less inclined to invest
in a system that takes a long time to be profitable."

Modeled deployment varies by location based on specific rate structures
or incentive programs but is generally driven by battery cost and the
value of backup power. Similar trends are seen on the national scale,
where lower battery costs and high backup-power value increase
deployment.

PV and batteries drive each other's adoption
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Several findings in the study demonstrate that PV and batteries make an
economical pairing. Because an average PV-plus-battery storage system
is larger than PV-only configurations, battery storage increases the PV
capacity and the system's economic value.

About 34%–40% of total annual PV installations projected in 2050 in
the reference or baseline scenario are coadopted with batteries. This rate,
again, is driven by higher value of backup power and lower technology
costs.

Combined cost reductions in both PV and battery storage technologies
drive additional adoption compared to cost reductions in just battery
technology alone. When costs decrease for both technologies, more
customers adopt PV-plus-battery systems, and deployment increases by
106% in 2050.

"The process of developing and implementing the distributed storage
technology within dGen revealed additional questions and needed
research capabilities related to behind-the-meter battery storage
adoption," Prasanna said. "Additional enhancements of dGen will be
needed to explore research questions such as projecting the adoption of
community-scale DERs and storage capacity and their impact on the
distribution grid, exploration of the tradeoffs between distributed and
utility-scale storage, and the role of DERs in supporting the transition to
a decarbonized economy."

  More information: Distributed Solar and Storage Outlook:
Methodology and Scenarios. www.nrel.gov/docs/fy21osti/79790.pdf
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