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Overview

There has been a dramatic fall in failures of stationary battery energy storage
over the past 5 years. Analysis, based on EPRI’s Battery Energy Storage
Systems (BESS) Failure Incident Database, suggest that “the overall rate of
incidents has sharply decreased, as lessons learned from early failure. 

There has been a dramatic fall in failures of stationary battery energy storage
over the past 5 years. Analysis, based on EPRI’s Battery Energy Storage
Systems (BESS) Failure Incident Database, suggest that “the overall rate of
incidents has sharply decreased, as lessons learned from early failure. 

Claimed as the first publicly available analysis of battery energy storage
system (BESS) failures, the work is largely based on EPRI’s BESS Failure
Incident Database and looks at the root causes of a number of events inputted
to it. The authors said the report is an attempt to help mitigate issues. 

The global installed capacity of utility-scale batery energy storage systems
(BESS) has dramatically increased over the last five years. While recent fires
aflicting some of these BESS have garnered significant media atention, the
overall rate of incidents has sharply decreased,1 as lessons learned. 

The database compiles information about stationary battery energy storage
system (BESS) failure incidents. There are two tables in this database:
Stationary Energy Storage Failure Incidents – this table tracks utility-scale and
commercial and industrial (C&I) failures. Other Storage Failure. 

 by an agency of the U.S. Government. Neither the U.S. Government nor any
agency thereof, nor any of their employees, makes any warranty, expressed
or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness, of any information, apparatus, product, or. 

Between 2017 and 2022, U.S. energy storage deployments increased by more
than 18 times, from 645 MWh to 12,191 MWh, while worldwide safety events
over the same period increased by a much smaller number, from two to 12.
DNV in their report [2] have learned that many BESS fires are the result of. 
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Explore battery energy storage systems (BESS) failure causes and trends from
EPRI's BESS Failure Incident Database, incident reports, and expert analyses
by TWAICE and PNNL. Battery energy storage systems with solar and turbine
farm. PhonlamaiPhoto/iStock / Getty Images Plus Battery Energy Storage.
What is the first publicly available analysis of battery energy storage system
failures?

Claimed as the first publicly available analysis of battery energy storage
system (BESS) failures, the work is largely based on EPRI’s BESS Failure
Incident Database and looks at the root causes of a number of events inputted
to it. 

What are stationary energy storage failure incidents?

Note that the Stationary Energy Storage Failure Incidents table tracks both
utility-scale and C&I system failures. It is instructive to compare the number of
failure incidents over time against the deployment of BESS. The graph to the
right looks at the failure rate per cumulative deployed capacity, up to
12/31/2024. 

What are the different types of energy storage failure incidents?

Stationary Energy Storage Failure Incidents – this table tracks utility-scale and
commercial and industrial (C&I) failures. Other Storage Failure Incidents – this
table tracks incidents that do not fit the criteria for the first table. This could
include failures involving the manufacturing, transportation, storage, and
recycling of energy storage. 

What are other storage failure incidents?

Other Storage Failure Incidents – this table tracks incidents that do not fit the
criteria for the first table. This could include failures involving the
manufacturing, transportation, storage, and recycling of energy storage.
Residential energy storage system failures are not currently tracked. 

Are battery energy storage systems causing a fire?

A look at the data and literature around Failures and Fires in BESS Systems.
The number of fires in Battery Energy Storage Systems (BESS) is decreasing . 

What are battery technology failure incidents?

The focus of the database is on lithium ion technologies, but other battery
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technology failure incidents are included. Failure incident: An occurrence
caused by a BESS system or component failure which resulted in increased
safety risk. For lithium ion BESS, this is typically a thermal risk such as fire or
explosion.
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Energy storage system failure rate

  

Lessons Learned from Air
Plume Modeling of Battery
Energy ...

ABSTRACT An improved understanding of the
potential downwind impacts of a failure
incident--such as thermal runaway-induced of-
gassing or fire at a batery energy storage ...

  

Application of artificial
Intelligence in the fault
detection of energy  

Abstract: With the development of new energy
industry and energy storage power system, the
market demand for energy storage system is
rapidly increasing. However, the enlargement of
...

  

BESS Frequency of Failure
Research Topic 

This article discusses the frequency of such
failures, which can in turn be helpful in
determining the risk from such systems. Failure
rate predictions of BESS are conducted with a
variety of ...

  

Fault evolution mechanism for
lithium-ion battery energy
storage system  
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The current research of battery energy storage
system (BESS) fault is fragmentary, which is one
of the reasons for low accuracy of fault warning
and d...

  

BESS Failure Insights: Causes
and Trends Unveiled

Explore battery energy storage systems (BESS)
failure causes and trends from EPRI's BESS
Failure Incident Database, incident reports, and
expert analyses by TWAICE and PNNL.

  

Effective battery storage fire
safety involves going ...

Fire safety should always be the BESS industry's
top priority and there are effective steps to
achieve it, writes Angus Moodie, engineering
manager at consultancy Enertis Applus+. Fire
incidents ...

  

Energy storage system failure
analysis 

What are stationary energy storage failure
incidents? Note that the Stationary Energy
Storage Failure Incidents table tracks both utility-
scale and C& I system failures. It is instructive to
...
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Carnegie Road Energy Storage
System Failure Response, ...

This report conveys the lessons learned from the
Carnegie Road energy storage system (ESS)
failure event, including aspects of emergency
response, root cause investigation, and the ...

  

Reliability of Thermal Energy
Storage Technologies

Thermal energy storage is considered an
important element of future energy systems.
However, it is mandatory that the storage
technologies work reliably. More complex
systems are usually more prone ...

  

Analysis of battery storage
system failures point to ...

Battery energy storage system (BESS) failure is
being investigated heavily because of how
disastrous BESS failures can be, and how
important BESS is to the future of the grid. A
joint study ...

  

Reliability analysis of battery
energy storage system for
various  

This paper provides a comparative study of the
battery energy storage system (BESS) reliability
considering the wear-out and random failure
mechanisms...
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Reliability evaluation of an
aggregate battery energy
storage system ...

Distributed generators are mostly renewable
energy sources. An aggregate system with
multiple battery energy storage devices that
should be used to improve the ...

  

Research on the frequency of
battery energy storage system
failures

An introduction to the current state of failure
frequency research for battery energy storage
systems (BESS) is provided. The article discusses
the many failure modes of ...

  

Energy Storage Safety
Information , ACP

Cell failure rates are extremely low, and safety
features in today's designs further reduce the
probability of fires. An estimate from 2012
quotes a failure rate ranging from 1 in 10 million
to 1 ...

  

A Focus on Battery Energy
Storage Safety 

These incidents represent a 1 to 2 percent failure
rate across the 12.5 GWh of lithium-ion battery
energy storage worldwide. Collecting the Data
Needed to Address Fire Risks
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ENERGY-HUB 

Battery storage failure incidents have
dramatically decreased in frequency in the last
few years, but the industry still needs to be more
transparent and share data when incidents
occur.

  

Grid-scale battery safety
progress amid US growth 

As the US energy storage market experiences
unprecedented growth, expanding from 1 GWh
to 17 GWh since 2021 industry data suggests
encouraging trends in safety ...

  

CATL Unveils TENER, the
World's First Five-Year ...

Dedicated quality management system to ensure
ultimate safety To achieve ultimate safety in
energy storage, CATL has established a
dedicated, end-to-end quality management
system that includes ...

  

EPRI Battery Energy Storage
Systems (BESS) Failure
Incident ...

Publication Title , EPRI Battery Energy Storage
Systems (BESS) Failure Incident Database Grid
Scale Storage Publications Search Search Lithium
Fire Publications search was updated real ...
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Battery Energy Storage
Systems Report

This information was prepared as an account of
work sponsored by an agency of the U.S.
Government. Neither the U.S. Government nor
any agency thereof, nor any of their employees,
...

  

BESS Incidents 

Energy Safe Victoria (ESV) said several changes
had since been made to prevent any future fires,
including each Megapack cooling system being
inspected for leaks before on-site testing, and ...

  

Cells and modules not
responsible for most battery
energy storage  

Dive Brief: Problems with system components
other than battery cells and modules were
responsible for most battery energy storage
system failures examined in a joint ...

  

Insights from EPRI's BESS
Failure Incident ...

Ryan's career has previously also focused on the
testing, certification, and techno-economic
analysis of batteries and energy storage
systems, as well as the development of codes
and standards.
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Insights from EPRI s Battery
Energy Storage Systems ...

INTRODUCTION The global installed capacity of
utility-scale batery energy storage systems
(BESS) has dramatically increased over the last
five years. While recent fires aflicting some of ...

  

BESS Failure Incident Database 

This table tracks utility and C& I scale energy
storage failure incidents with publicly available
information. Click here to download a csv version
of the data in this table.

  

The Evolution of Battery
Energy Storage Safety Codes
and ...

75 gigawats of additional deployments between
2023 and 2027 across all market segments,1
with approximately 95% of current projects using
Li ion batery technology.2 Incidents involving fire
...

  

BESS Failures: Study Identifies
Opportunities for Battery ...

Want to learn more about battery energy storage
systems (BESS), including the latest information
on battery technology, and also safety concerns
around BESS installations?
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Insights from EPRI s Battery
Energy Storage Systems ...

This report is intended to address the failure
mode analysis gap by developing a classification
system that is practical for both technical and
non-technical stakeholders.

  

Battery Energy Storage
Systems Report

Failure Data Analyses and Root Cause for BESS
25 Technical BESS Architecture, Components,
and Functions 25 ...

  

Storage Safety 

The BESS Failure Incident Database is a public
resource for documenting publicly-available data
on battery energy storage failure events from
around the world. All information listed
information, such as ...

  

Failures and Fires in BESS
Systems 

A look at the data and literature around Failures
and Fires in BESS Systems. The number of fires
in Battery Energy Storage Systems (BESS) is
decreasing.
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BESS Incidents 

By Roger Stokes September 11, 2023 This is a
follow-up to an article published in February
2022 on Battery Energy Storage Systems (BESS),
which was the sixth in a series as follows:

  

Grid-scale battery safety
progress amid US growth

As the US energy storage market experiences
unprecedented growth, expanding from 1 GWh
to 17 GWh since 2021 industry data suggests
encouraging trends in safety performance. ...

  

The Remarkable Decline of
Battery Storage Failures:
Pushing for ...

The report, hailed as the initial public analysis of
battery energy storage system failures (BESS),
primarily hinges upon EPRI's BESS Failure
Incident Database and lays bare ...
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