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Overview

Thermal runaway is a self-perpetuating cycle of heat generation within a
battery, often leading to catastrophic failure. It typically begins when the
battery is subjected to conditions that cause internal temperatures to rise
beyond safe limits. As battery energy storage systems expand, recent fires
and explosions prove compliance isn’t enough. Since this series was first
issued, there have been at least sixteen further incidents of BESS failures1
around the world that have resulted in fires and damage to property, although
there are no reports of significant injuries. Battery Energy Storage Systems, or
BESS, help stabilize electrical grids by providing steady power flow despite
fluctuations from inconsistent generation of renewable energy sources and
other disruptions. While BESS technology is designed to bolster grid reliability,
lithium battery fires at some.
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Solar container battery thermal incident

  

Insights from EPRI s Battery Energy
Storage Systems (BESS) ...

This report relies on data from EPRI's BESS
Failure Incident Database along with findings
from incident reports and root case analyses and
expert interviews conducted by the authors to
build  

  

Energy Storage Safety Lessons
Learned

small change in the chemical makeup of a
battery or the way in which an energy storage
system (ESS) container is assembled can have a
large impact on the type and magnitude of a
safety incident.

  

Battery Energy Storage Systems:
Main Considerations for Safe  

This webpage includes information from first
responder and industry guidance as well as
background information on battery energy
storage systems (challenges & fires), BESS
installation ...

  

Lithium-ion energy storage battery
explosion incidents

Some of these batteries have experienced
troubling fires and explosions. There have been
two types of explosions; flammable gas
explosions due to gases generated in battery
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thermal ...

  

Understanding Battery Thermal
Runaway: Causes, Risks, and ...

Battery thermal runaway is a critical safety
concern in energy storage systems, especially as
the demand for battery-powered devices and
renewable energy solutions continues to grow. ...

  

EVENTS WITH SMOKE, FIRE,
EXTREME HEAT OR ...

A Laptop within checked baggage was
discovered smoking within the aircraft's lower
cargo hold while loading. The incident resulted in
a forty-five minute delay in departure.

  

Insights from EPRI s Battery Energy
Storage Systems (BESS) ...

Between 2018 and 2023, the global grid-scale
BESS failure rate has dropped 97%. The batery
indus-try continues to engage in R& D activities
to improve prevention and mitigation measures,
including ...
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Recent California Energy Storage
Battery Fire Draws Renewed ...

A recent fire at a battery storage facility in
California is bringing fresh attention to safety
issues tied to energy storage as the technology
grows in deployment across the U.S.

  

Tesla Battery Storage Fire at
Boulder City Solar Highlights Urgent
...

On September 24, 2025, two Tesla Megapack
units ignited at the Townsite Solar Facility in
Boulder City, Nevada. The incident sent plumes
of smoke into the desert sky and renewed
questions about the ...

  

Report: Four Firefighters Injured In
Lithium-Ion Battery Energy Storage

This report details a deflagration incident at a
2.16 MWh lithium-ion battery energy storage
system (ESS) facility in Surprise, Ariz. It provides
a detailed technical account of the explosion and
...

  

Battery Energy Storage System
(BESS) fire and explosion
prevention

Blog Battery Energy Storage System (BESS) fire
and explosion prevention Battery Energy Storage
Systems (BESS) have emerged as crucial
components in our transition towards sustainable
energy. ...
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A Focus on Battery Energy Storage
Safety 

This information can then be integrated into
incident response systems. Other guidance
covers development of utility expertise on
battery safety and completion of a
comprehensive safety ...

  

Solar container battery safety
incident case

From innovative battery technologies to
intelligent energy management systems, these
solutions are transforming the way we store and
distribute solar-generated electricity. [PDF] Solar
container ...

  

Appendix O.1: Battery Energy
Storage System Preliminary Fire ...

AHJ Revision Notice: This Preliminary NFPA 551
Fire Risk Assessment (FRA) and Heat Flux
Analysis is provided as a "Land Use Permit"
approval analysis to support the initial permitting
of the Starlight ...

  

Preventing the Next Battery
Incident: Rethinking Battery Energy
...

Battery energy storage systems have become
essential for balancing electricity supply,
especially alongside intermittent renewables like
wind and solar. However, as these installations ...
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A holistic approach to improving
safety for battery energy storage  

This paper aims to outline the current gaps in
battery safety and propose a holistic approach to
battery safety and risk management. The holistic
approach is a five-point plan ...

  

BESS Incidents 

At least three of the fire incidents over the last
12 months have involved Lithium Iron Phosphate
(LFP) batteries--a type that some references had
previously stated were inherently safe (or at
least safer) ...

  

Energy Storage Container Safety
Incidents: What You Need to Know
...

A silent giant sits in your backyard, storing solar
energy by day and powering your Netflix binge
by night. Now imagine that giant suddenly
becoming a fire-breathing dragon. That's
essentially ...

  

Understanding and Mitigating the
Risks of Fire in Battery Storage  

Battery storage systems are pivotal in the
transition to renewable energy, providing
essential support for grid stability and energy
storage. However, the inherent risks of fire
associated ...
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Ocean carriers playing catch up in
reducing risk of lithium-ion fires  

The number of reported container ship fires
soared in 2022 to 65, up from 31 in both 2021
and 2020, according to the Cargo Incident
Notification System (CINS), a group of 14
container lines formed in ...

  

Understanding Battery Thermal
Runaway: Causes, Risks, and ...

Learn about battery thermal runaway, its causes,
risks, and effective prevention strategies.
Understand how overcharging, physical damage,
and exposure to water can lead to this
dangerous ...
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