Utility-Scale Lithium-lon
Battery Storage Fire Safety

FREQUENTLY ASKED QUESTIONS

This utility-scale
battery storage
system serves
the town of
Sterling, MA.
Photo: Clean

Energy Group.

What is utility-scale battery storage?

A utility-scale battery energy storage system stores energy from other sources, such as
solar arrays or the electric grid, to be discharged and used at a later time. Also called grid-
scale or large-scale storage, these systems are usually composed of a series of energy
storage containers and can range from a few megawatts in size to hundreds of megawatts
spanning multiple acres of land.

Utilities are increasingly investing in battery storage resources because they are able to
charge from the grid when electricity prices and demand are low and deliver energy back to
the grid when electricity prices and demand are high, which lowers energy system costs and
improves reliability. And as more intermittent resources like solar and wind are connected

to the grid, utilities can use battery storage to balance supply and demand and fill the gaps
when renewable resources are not generating power.

While utility-scale battery storage systems can be composed of different materials, lithium-ion
batteries are the most common. This fact sheet focuses exclusively on safety considerations
for utility-scale lithium-ion batteries.
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https://www.eia.gov/todayinenergy/detail.php?id=64705#:~:text=In%20the%20United%20States%2C%20cumulative,generating%20capacity%20addition%20after%20solar.
https://www.bpa.gov/energy-and-services/efficiency/demand-response/intermittent-renewable-energy
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Is utility-scale battery storage safe?

In general, utility-scale battery storage systems are very safe. While utility-scale battery
installations are required to adhere to strict safety codes and standards, they can pose a

fire risk due to the large volume of energy stored onsite. When a lithium-ion battery system
malfunctions, whether due to damage, manufacturer defect, or poor maintenance, there’s a
risk of overheating and thermal runaway. Thermal runaway occurs when lithium-ion cells enter
an uncontrollable, self-heating state, which leads to a fire that can spread to nearby cells if not
properly contained. Thermal runaway can also be triggered by an exposure to high heat, such
as from a fire in a nearby building or wildfire. Fires involving lithium-ion batteries can grow and
spread quickly, emitting harmful gases and smoke. Because of the size of utility-scale battery
storage systems, if fires ignite deep within the system, they can be difficult to detect and
suppress. If the battery system is installed with insufficient ventilation, flammable gases can
accumulate within a battery container, increasing the risk of explosion. It's important to note
that thermal runaway is a risk for all devices that use lithium-ion batteries, including smart-
phones, laptops, EVs, and e-scooters, not just for larger battery storage systems.

How common are fires at utility-scale lithium-ion battery

storage facilities?

A few large-scale battery storage fires have garnered media attention: a January 2025 fire

at the Moss Landing Vistra Power Plant in California, a July 2023 fire at the Convergent Energy
facility in Lyme, New York, and a April 2019 fire at the McMicken facility in Arizona. However, the
overall rate of incidents has sharply decreased as the battery storage industry has matured.
Between 2018 and 2023, the global grid-scale battery energy storage failure rate dropped 97%.
There have been no reported deaths from lithium-ion battery storage incidents in the United
States since 1995. Since 2012, 25 large-scale battery storage projects, including utility-scale
projects, have reported fires. Today’s relatively low battery storage safety risk is primarily

due to improved technologies, standards, and codes.

What safety standards and best practices currently exist

for utility-scale battery storage?

Safety standards are embedded at every step in the development and operation of utility-
scale battery storage projects, from the selection of materials within the battery cells to the
consideration of larger-scale community health impacts. Standards including NFPA 855, UL
9540A, and others established by the International Building Codes, International Fire Codes,
and American Society of Civil Engineers help ensure that new utility-scale installations
include safety features that mitigate fire risk and limit community impacts if a fire

does occur.
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https://ul.org/research-updates/what-is-thermal-runaway/
https://www.nfpa.org/education-and-research/electrical/energy-storage-systems
https://www.readymontereycounty.org/emergency/2025-moss-landing-vistra-power-plant-fire
https://assembly.state.ny.us/mem/Scott-Gray/story/106993
https://assembly.state.ny.us/mem/Scott-Gray/story/106993
https://www.aps.com/en/About/Our-Company/Newsroom/Articles/Equipment-failure-at-McMicken-Battery-Facility
https://www.epri.com/research/products/000000003002030360
https://www.ul.com/insights/lithium-ion-battery-incident-reporting
https://www.pnnl.gov/explainer-articles/types-batteries
https://cleanpower.org/resources/energy-storage-codes-standards
https://cleanpower.org/wp-content/uploads/gateway/2024/01/NFPA855_Safety_240111.pdf
https://www.ul.com/services/industrial-battery-and-energy-storage-services?utm_mktocampaign=renew_indbattery_p6ab94_wf775862&utm_mktoadid=650568704133&campaignid=19788248845&adgroupid=147311403792&matchtype=e&device=c&creative=650568704133&keyword=ul%209540%20listing&gad_source=1&gad_campaignid=19788248845&gbraid=0AAAAADfjmY_Kbx2ElNio0b3j8s-NyHFCD&gclid=CjwKCAjw87XBBhBIEiwAxP3_A1WmAyR3iWlK9jLySgtH5JAVP5DXdyiH5PiNie9iyQdLsWuoudojPhoCGYYQAvD_BwE
https://www.ul.com/services/industrial-battery-and-energy-storage-services?utm_mktocampaign=renew_indbattery_p6ab94_wf775862&utm_mktoadid=650568704133&campaignid=19788248845&adgroupid=147311403792&matchtype=e&device=c&creative=650568704133&keyword=ul%209540%20listing&gad_source=1&gad_campaignid=19788248845&gbraid=0AAAAADfjmY_Kbx2ElNio0b3j8s-NyHFCD&gclid=CjwKCAjw87XBBhBIEiwAxP3_A1WmAyR3iWlK9jLySgtH5JAVP5DXdyiH5PiNie9iyQdLsWuoudojPhoCGYYQAvD_BwE
https://codes.iccsafe.org/content/ISEP2018/chapter-5-cs-photovoltaic-systems
https://codes.iccsafe.org/content/IFC2021P1/chapter-12-energy-systems#:~:text=1205.1General.&text=Solar%20photovoltaic%20(PV)%20systems%20shall,Code%20or%20International%20Residential%20Code.
https://www.asce.org/publications-and-news/asce-7
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Best practices include:

= Use of battery management systems, which track battery performance and can turn
on cooling systems if the battery gets too hot.

= Installation of early fire detection systems and tools such as air sampling and smoke
detectors, which can identify issues before they turn into serious fire incidents.

= Safe battery storage enclosures designed to contain fires and prevent explosion
or reignition.

= Coordination between utilities and local emergency responders so they are aware
of the location and type of battery on-site.

= Up-to-date training on how to extinguish battery fires for first responders.

What can community members do to ensure that safety

best practices are followed?

Community members can request information from developers, utility companies, or local
governments about whether the safety standards and best practices listed above have been
followed at locally sited large-scale battery storage facilities. Community members can also
ask how the facility operators will follow local rules such as noise limits, setback distances,
and safety barriers; how often safety checks are done; for details on emergency alert system
plans; for clear evacuation or shelter-in-place plans; and for environmental impact reports.
Community members have the right to ask for extra safety features beyond the minimum
required by law, and for clear information about how facility operators will keep the
community safe.

If an incident does occur, community members can request environmental testing to check
for pollution and follow up with local environmental agencies to ensure the area is cleaned
up and restored.

There’s been a fire at a battery storage facility in my community.
Are there any health or environmental impacts that | should be
concerned about?

The health and environmental impacts of a battery storage fire vary depending on the fire's
severity as well as fire suppression methods used. A third-party review of large-scale battery
energy storage system fires in the US since 2012 found that none of the incidents resulted in
widespread contaminant risks. Studies show that toxic gas emissions, which include hydrogen
fluoride, carbon monoxide, and hydrogen cyanide, are largely confined to the immediate
vicinity of the fire and rapidly dissipate outdoors.
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https://cdn.prod.website-files.com/666b00bb91a866df89c4f469/67e44e5991dada623fd2e8f0_Assessment-of-Potential-Impacts-of-Fires-at-BESS-Facilities.pdf
https://cleanpower.org/wp-content/uploads/gateway/2025/03/Assessment-of-Potential-Impacts-of-Fires-at-BESS-Facilities_FINAL_Sep-2025.pdf
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First responders typically allow battery fires to burn out, using water to contain the fire within
the affected area an cool targets if needed. Studies show that while lithium-ion battery fires do
produce chemical byproducts, the risk for groundwater contamination is low.

Learn More

= Tolearn more about utility-scale battery storage safety, see slides and recordings from
Clean Energy Group’s July 2025 webinar with Captain Richard Birt, a solar and battery
storage fire safety expert and founder of Solar and Fire Educators (SAFE).

= Tolearn more about battery energy storage, see Clean Energy Group’s report Understanding
Solar+Storage: Answers to Commonly asked Questions About Solar PV and Battery
Storage.

= Additional fact sheets related to lithium-ion battery storage safety are available on
Clean Energy Group’s website.

C Clean Group

Clean Energy Group (CEG) is a national nonprofit organization working on innovative technical,
economic, and policy solutions to accelerate the equitable deployment of clean energy technologies.
By serving as a trusted partner for communities, advocates, and policymakers working at the forefront
of the energy transition, CEG bridges critical gaps in the clean energy space through expert technical
assistance, responsive guidance, and independent analysis. Learn more at www.cleanegroup.org.

DISCLAIMER

This document provides a high-level overview for residents and communities interested in developing
local battery storage resources. It is not a replacement for first responder training.
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https://www.cleanegroup.org/webinar/solar-storage-fire-safety-part-2/
https://www.cleanegroup.org/publication/understanding-solar-storage/
https://www.cleanegroup.org/publication/understanding-solar-storage/
https://www.cleanegroup.org/publication/understanding-solar-storage/
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