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Overview

The Department of Energy Office of Electricity Delivery and Energy Reliability
Energy Storage Program would like to acknowledge the external advisory
board that contributed to the topic identification, outlining, and drafting of this
report: Lakshmi Srinivasan and Dirk Long (EPRI), LaTanya Schwalb.

The Department of Energy Office of Electricity Delivery and Energy Reliability
Energy Storage Program would like to acknowledge the external advisory
board that contributed to the topic identification, outlining, and drafting of this
report: Lakshmi Srinivasan and Dirk Long (EPRI), LaTanya Schwalb.

Increasing safety certainty earlier in the energy storage development cycle. . .
.. 36 Table 1. Summary of electrochemical energy storage deployments. . ...
... 11 Table 2. Summary of non-electrochemical energy storage deployments.

rse array of potential application. The evolution of the grid that is currently
underway will result in a greater need for services best provided by energy
storage, including energy management, backup power, load leveling,

frequency regulation, voltage support, and grid stabilization.1 The increase.

educe our reliance on energy generated from fossil fuels. Today, ESS are
found in a variety of industries and applications, including public utilities,
energy companies and grid system providers, public and private transportatio
f ESS can also expose us to new hazards and safety risks. Poor quality.

Safety is fundamental to all parts of our electric system, including energy
storage. Each component of the electric system presents risks—from
transformers and gas lines to power plants and transmission lines—and their
safe operation is critical to provide the electricity that keeps our lights on.

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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Growing concerns about the use of fossil fuels and greater demand for a
cleaner, more eficient, and more resilient energy grid has led to the use of
energy storage systems (ESS), and that use has increased substantially over
the past decade. Renewable sources of energy such as solar and wind power.
What's new in energy storage safety?

Since the publication of the first Energy Storage Safety Strategic Plan in 2014,
there have been introductions of new technologies, new use cases, and new
codes, standards, regulations, and testing methods. Additionally, failures in
deployed energy storage systems (ESS) have led to new emergency response
best practices.

Why are energy storage systems important?

gns and product launch delays in the future.IntroductionEnergy storage
systems (ESS) are essential elements in global eforts to increase the
availability and reliability of alternative energy sources and to.

What are energy storage safety gaps?

Energy storage safety gaps identified in 2014 and 2023. Several gap areas
were identified for validated safety and reliability, with an emphasis on Li-ion
system design and operation but a recognition that significant research is
needed to identify the risks of emerging technologies.

What happens if an energy storage system fails?

Any failure of an energy storage system poses the potential for significant
financial loss. At the utility scale, ESSs are most often multi-megawatt-sized
systems that consist of thousands or millions of individual Li-ion battery cells.
What is a battery energy storage system?

Battery Energy Storage System (BESS): Battery Energy Storage Systems, or
BESS, are rechargeable batteries that can store energy from different sources
and discharge it when needed. BESS consist of one or more batteries. Personal
Mobility Device: Potable electric mobility devices such as e-bikes, e-scooters,
and e-unicycles.

What are the safety concerns with thermal energy storage?

The main safety concerns with thermal energy storage are all heat-related.
Good thermal insulation is needed to reduce heat losses as well as to prevent
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burns and other heat-related injuries. Molten salt storage requires
consideration of the toxicity of the materials and difficulty of handling
corrosive fluids.
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Summary of energy storage safety work

— Energy Storage Safety
Strategic Plan

l The Department of Energy Office of Electricity
Delivery and Energy Reliability Energy Storage
Program would like to acknowledge the external
b j advisory board that contributed to the topic ...

Battery Energy Storage System
Safety Report

This report will provide an overview of the codes

and standards that have been adopted in the last -
few years around stationary battery energy

storage systems and provide rural electric

utilities ...

2021 Thermal Energy Storage
Systems for Buildings
Workshop:

Executive Summary The 2021 U.S. Department
of Energy's (DOE) "Thermal Energy Storage
Systems for Buildings Workshop: Priorities and
Pathways to Widespread Deployment of ...

Summary of Global Energy
Storage Market Tracking (Q2
2023)

Pumped hydro accounted for less than 70% for
the first time, and the cumulative installed
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capacity of new energy storage(i.e. non-pumped
hydro ES) exceeded 20GW. ...

Energy Storage Safety
Strategic Plan
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Executive Summary Energy storage is emerging
as an integral component to a resilient and
efficient grid through a diverse array of potential
application. The evolution of the grid that is ...
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National Blueprint for Lithium
Batteries 2021-2030

Lithium-based batteries power our daily lives
from consumer electronics to national defense.
They enable electrification of the transportation
sector and provide stationary grid storage,
critical to ...

Battery Energy Storage Safety
in Residential Settings

This capstone project provides foundational
knowledge around safety aspects of battery
energy storage systems that is relevant to
residential or commercial settings.
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Energy Storage Work
Performance Summary Report:
A 2025 ...

Let's cut to the chase - if you're reading about
energy storage work performance summary e _
reports, you're probably either an engineer tired ' | '
of explaining battery jargon to your ...

N __} Energy Storage Safety
w Strategic Plan

| safety will be an ongoing process. By analogy

‘ ‘ with airline safety, energy storage projects which
use cutting-edge technologies would benefit

I from "black boxes" to record

Safety of Grid-Scale Battery
Energy Storage Systems

We work together to promote the benefits of
energy storage to decarbonising Ireland's energy
system and engage with policy makers to
support and facilitate the development of energy

Draft Energy Storage Strategy
and Roadmap Update ...

WASHINGTON, D.C. - The U.S. Department of
Energy (DOE) today released its draft Energy
Storage Strategy and Roadmap (SRM), a plan ...
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White Paper Ensuring the
Safety of Energy Storage
Systems

Introduction Energy storage systems (ESS) are
essential elements in global eforts to increase
the availability and reliability of alternative
energy sources and to reduce our reliance on
energy ...

2024 Energy Storage Summit
USA EPRI Resources

With a foundational mission to benefit society,
EPRI delivers independent, objective thought
leadership and industry expertise to the energy
sector. ...

Battery Energy Storage
Systems: Main Considerations S
for Safe

This webpage includes information from first '
responder and industry guidance as well as

background information on battery energy w—:

storage systems (challenges & fires), BESS ...

Microsoft Word

The uses for this work include: Inform DOE-FE of
range of technologies and potential R& D.
Perform initial steps for scoping the work
required to analyze and model the benefits that
could ...
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summary of the safety standards required for
lithium-ion based electrochemical energy storage
systems (ESS) as defined in NFPA 855, the ...
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Introduction
Introduction This document provides a high-level i=

1
19

Microsoft Word

Under the Energy Storage Safety Strategic Plan,
developed with the support of the Department of
Energy's Office of Electricity Delivery and Energy
Reliability Energy Storage Program by ...

LiFepoa Batte"Y

National Fire Protection
Association BESS Fact Sheet 'sll:.
Sl ]

from a 2019 Fire Protection Research Foundation
(FPRF) report, "Sprinkler Protection Guidance for
Lithium-lon Based Energy Storage Systems," ...

The table below, which summarizes information \i !l.
If}

Comprehensive review of
T energy storage systems

500KW 1MW 2MW technologies, ...

L The applications of energy storage systems have
been reviewed in the last section of this paper
including general applications, energy utility
applications, renewable ...
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Energy Storage Safety Plan
Summary of Accomplishments

i1
Purpose - to provide an overview of the status - ’Ljﬂ\'
and accomplishments associated with the DOE T_T_ﬂw
ESS Safety Working Group activities that can j_E:H
serve as a foundation for future work to meet the jj‘]ﬁ

g <) |

2022 Biennial Energy Storage
Review

As service providers to this energy-consuming
segment of the grid work to analyze, source, and
develop more renewable distributed energy
resources (DERs), they are inhibited with regard

to ...
Energy Storage Safety Plan .
Summary of Accomplishments = "I
Overview Purpose - to provide an overview of the [ | ﬂ
status and accomplishments associated with the i
DOE ESS Safety Working Group activities that A

can serve as a foundation for future work to ...

— Inventory of Safety-Related
‘l Codes and Standards for
Energy ...

Summary The purpose of this document is to

identify laws; rules; model codes; and codes,
standards, regulations (CSR) specifications
related to safety that could apply to stationary ...
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Assessing and mitigating
potential hazards of emerging
grid-scale

Representative solutions and research
perspectives including inherently safer design, - T
operation uncertainty management, resilience g ‘
analysis, energy barriers design, and life ... |

Energy Storage & Safety

Energy storage facilities use established safety
equipment and strategies to ensure that risks
associated with the installation and operation of
the battery systems are appropriately mitigated.

ESS Compliance Guide 6-21-16 nal

Under the Energy Storage Safety Strategic Plan, - .y
developed with the support of the Department of 1
Energy's Office of Electricity Delivery and Energy -
Reliability Energy Storage Program by ... i . ot

Sustainability Evaluation of

Energy Storage Technologies
This report was prepared by the Institute for

[ Sustainable Futures for 'Work Package 3:

4 Environmental Risks and Safety Implications of

Energy Storage', as part of Phase 2 of the ...
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Battery Energy Storage:
Commitment to Safety &

Reliability
Safe & Reliable by Design Safety is fundamental
to all parts of our electric system, including LIFePO4 Battary
battery energy storage facilities. Battery energy 12\’ 100Ah

i i uumll

storage technologies are built to enhance ... Lt ron PhosphateDeepCyce Battry
CED D H

Energy Storage System
Overview: Addressing System

These systems may be comprised of distributed
energy sources such as photovoltaic arrays or
wind turbines in homogenous or hybrid
configurations, energy storage systems, grid
interface ...

Battery Energy Storage Roadmap

EXECUTIVE SUMMARY This EPRI Battery Energy
Storage Roadmap charts a path for advancing
deployment of SAFE, RELIABLE, AFFORDABLE,
and CLEAN battery energy ...

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://solar.j-net.com.cn
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