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Energy Storage Systems(BESS) safety
and protocols,training. 850! C s,and we
What does Bess stand for?
The published report Insights from EPRI's Battery Energy Storage Systems(BESS) Failure Incideptsai
Database: Analysis of Failure Root Cause contains the methodology and results of this.ro0t'ce l

What is a Bess database?

The database was created to inform energy storage industry stakeholders and the public on SESS failu
Tracking information about systems that have experienced an incident,including fage 1 T
age,manufacturer,chemistry,and application,could inform R&D actions taken by the industry to improve
storage safety.

What is Bess & how does it work?

BESS have been increasingly used in residential, commercial, industrial, and utility applications for peak
shaving or grid support. As the number of installed systems is increasing, the industry has also been
observing more field failures that resulted in fires and explosions.

What hazard detection systems should be included in a Bess system?

BESS should include appropriate hazard detection systems,such as smoke and heat detectors,as well as gas
meters,which would be monitored by control centers and alert operators to emergency situations.

What equipment can be installed on a Bess site?
While the core equipment of a BESS site may not meet this definition, many items installed on site will -
examples may include computers and display equipment, monitoring, control and communication instruments

and lighting equipment. Department for Business, Energy and Industry Strategy, "Domestic Battery Energy
Storage Systems.
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While a comprehensive approach and voluntary,
third-party certification are strong indicators of
BESS safety, utilities should always aim to verify
system performance under real-world conditions.
EVLO's test line allows us to perform pre-installation
testing while the BESS is connected to the grid,
allowing utilities to verify performance
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To address safety issues around BESS, NFPA 855,
NFPA 68 and several other fire codes require any
BESS the size of a small ISO container or larger to
be provided with some form of explosion control. An
effective way of designing BESS explosion
prevention systems is through computational fluid
dynamics (CFD), a simulation tool that generates
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landscape of large-scale BESS systems and an
overview of state actions, the current state of safety
for the design and operation of BESS projects, and
the development of BESS safety standards. There
will also be three panels covering siting and
permitting of BESS projects, design and safety
standards, and a case study.

The Battery Energy Storage Systems (BESS)
market is growing rapidly worldwide and is expected
to reach up to 1TWh by 2025. This growth is driven
by the ever-expanding use and penetration of
renewables and the drive for decarbonisation. With
this growth comes a need to ensure the safety and
reliability of such systems.

Compliance with Safety Codes and Standards PC
Cole DR Conover June 2016 Prepared by Pacific
Northwest National Laboratory Richland,
Washington and BESS battery energy storage
systems BMS battery management system CG
Compliance Guide CSA Canadian Standards
Association CSR codes, standards, and regulations
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Our field associates are trained in intermediate level
and/or advanced maintenance of traffic.
Additionally, we have certified confined-space-entry
trained personnel in the field to meet OSHA
requirements. BESS has a full time Technical and
Safety Trainer on staff and a Personnel Training
and Tracking System, which constantly identifies
updates for re-certification training. ???

The BESS Failure Incident Database was initiated in
2021 as part of a wider suite of BESS safety
research after the concentration of lithium ion BESS
fires in South Korea and the Surprise, AZ, incident
in the US. The database was created to ??7?

Address the Fire Safety Challenges of Lithium-lon
Battery Storage. BESS is an important element in
reducing carbon emissions and enabling renewable
power generation technologies. In a time of
increased development and deployment of BESS
installations, it is important to make sure that it is
done safely.
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The foundation of BESS safety lies in the design
and implementation of engineering controls. By
incorporating advanced safety features, we can
significantly reduce the risk of fire and explosion
incidents. One of the most critical components in
BESS safety is the Battery Management System
(BMS). The BMS continuously monitors and
controls

Only a few years ago, codes and standards
governing lithium-ion BESS safety were in their
adolescent stage and contained only limited
requirements for these systems. In July 2019,
following several BESS failures across the globe,
New York State was the first state to adopt
language from the draft 2021

BESS Part 4: Flammable Hazards of BESS Failures
By An?bal Morones, PhD . December 3, 2021 .
System Explosion - Arizona. 2020, UL Firefighter
Safety Research Institute. Page 3 of 5 . Pre-mixed
flames can also be formed during battery failures. a
battery cell off-gaseslf decomposition
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Other post incident safety investigations (DNV GL,
2020) confirm that technical and safety testing of
utility scale BESS is insufficient and lagging the
technology. Another serious incident reported was
the Elkhorn Battery Energy Storage Facility (Moss
Landing, California) in September 2022. The
Elkhorn Battery Energy Storage

NFPA is undertaking initiatives including training,
standards development, and research so that
various stakeholders can safely embrace renewable
energy sources and respond if potential new
hazards arise.

v/ /LI

Battery energy storage systems (BESS) are using
renewable energy to power more homes and
businesses than ever before. If installed incorrectly
or not safely commissioned, they pose serious
safety risks. A BESS must be installed by a properly

licenced electrician.

European
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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:
1. Battery Failure Analysis and Characterization of
Failure Types 2. BESS Frequency of Failure
Research 3. Review of Fire Mitigation Methods for
Li-ion BESS 4. Consequences of BESS
Catastrophic

4.2.4 ttery Safety Ba 39 4.3 Challenges of Reducing
Carbon Emissions 40 4.4ttery Recycling and Reuse
Risks Ba 42 4.4.1 Examples of Battery Reuse and
Recycling 43 4.4.2 euse of Electric Vehicle Batteries
for Energy Storage R 46 D.5 BESS Application in
Renewable Energy Integration 63 D.6W Yeongam
Solar Photovoltaic Park, Republic of Korea 10

be a barrier to the development of BESS in line with
appropriate regulations and health and safety (H&
S) standards. This highlights the need for robust,
clear guidelines for grid-scale battery systems so
that all stakeholders can understand good-practice
and are implementing the correct health & safety
measures throughout the BESS lifecycle.
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Case Study: In 2019, the McMicken BESS
explosion in Arizona was caused by thermal

‘ runaway initiated within a lithium-ion battery cell.
The subsequent release of toxic gases and a fire led
to a catastrophic explosion that injured first

responders. The incident highlighted the need for
improved safety systems in BESS installations.

Extending safety signage requirements beyond the
BESS unit itself to include perimeter fences or
security barriers and include a map of the site,
BESS enclosures, and associated equipment.
Removing the Fire Code exemption for BESS
projects owned or operated by electrical utilities to
ensure that all projects comply with the Fire Code.

Industrial safety solutions provider Fike and Matt
Deadman, Director of Kent Fire and Rescue
Service, address this serious issue. As renewable
energy infrastructure gathers pace worldwide, new

solutions are needed to handle the fire and
explosion risks associated with lithium-ion battery

SUPPORT REAL-TIME ONLINE
MONITORING OF SYSTEM STATUS

energy storage systems (BESS) in a worst-case
scenario.
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The BESS Failure Incident Database was initiated in
2021 as part of a wider suite of BESS safety
research after the concentration of lithium ion BESS
fires in South Korea and the Surprise, AZ, incident
in the US. The database was created to inform
energy storage industry stakeholders and the public
on BESS failures.

Electrochemical energy storage technology is widely
used in power systems because of its advantages,
such as flexible installation, fast response and high
control accuracy [].However, with the increasing
scale of electrochemical energy storage, the safety
of battery energy storage stations (BESS) has been
highlighted [] July 2021, the National Development
and Reform ???

Understanding of thermal runaway has improved in
recent years, leading to more flame-resistant
batteries. BESS sites can be also designed with
safety features, such as fire suppression systems,
to ensure their safety. There is no reliable, publicly
accessible record of the number of BESS fires that
have occurred in the UK or elsewhere.
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Safety Systems ??7? subject to system functionality
and operating conditions, a BESS will include fire

: suppression, smoke detection, a temperature
S control system, and cooling, heating, and air

conditioning systems. A dedicated monitoring and

, control system will ensure the safe operation of the
& BESS and the prevention of fire and hazardous
1 B incidents.

Readers seeking to resolve specific safety, legal or
business issues or concerns related to the
information provided in these materials should
consult their safety consultant, attorney or business
advisors. All information and ???

This document provides guidance to first
responders for incidents involving energy storage
systems (ESS). The guidance is specific to ESS
with lithium-ion (Li-ion) batteries, but some elements
may apply to other technologies also.
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