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What are the IRC requirements for energy storage systems?

There are other requirements in IRC Section R328 that are not within the scope of this bulletin. 2021 IRC
Section R328.2 states: "Energy storage systems (ESS) shall be listed and labeled in accordance with UL
9540." UL 9540-16 is the product safety standard for Energy Storage Systems and Equipment referenced in
Chapter 44 of the 2021 IRC.

Do energy storage systems need a CSR?

Until existing model codes and standards are updated or new ones developed and then adopted, one seeking to
deploy energy storage technologies or needing to verify an installation's safety may be challenged in applying
current CSRs to an energy storage system (ESS).

Do energy storage systems need to be labeled?

2021 IRC Section R328.2 states. "Energy storage systems (ESS) shall be listed and labeled in accordance with
UL 9540." UL 9540-16 is the product safety standard for Energy Storage Systems and Equipment referenced
in Chapter 44 of the 2021 IRC. The basic requirement for ESS marking is to be "labeled in accordance with
UL 9540."

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 technologiesnew use casesand new codesstandardsregulations,and testing  methods.
Additionally,failures in deployed energy storage systems (ESS) have led to new emergency response best
practices.

Can energy storage systems be scaled up?

The energy storage system can be scaled up by adding more flywheels. Flywheels are not generally attractive
for large-scale grid support services that require many kWh or MWh of energy storage because of the
cost,safety,and space requirements. The most prominent safety issue in flywheelsisfailure of the rotor while it
isrotating.

Arethere safety gapsin energy storage?
Table 6. Energy storage safety gaps identified in 2014 and 2023. Several gap areas were identifiedfor

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.

Energy Storage Integration Council (ESIC) Guide to Safety in Utility Integration of Energy Storage Systems.
The ESIC isaforum convened by EPRI in which electric utilities guide adiscussion ...

Introduction. To help provide answers to different stakeholders interested in energy storage system (ESS)
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technologies, the National Fire Protection Association (NFPA) has released "NFPA 855, Standard for the
Installation of Stationary Energy Storage Systems,” the first comprehensive collection of criteria for the fire
protection of ESS installations.

Renewable energy sources like wind and solar are surging, with 36.4 GW of utility scale solar and 8.2 GW of
wind expected to come online in 2024.To fully capitalize on the clean energy boom, utilities must capture and
store excess energy to offset periods when the wind isn"t blowing and the sun isn"t shining, making battery
energy storage systems (BESS) crucial to ...

The NFPAS855 and IEC TS62933-5 are widely recognized safety standards pertaining to known hazards and
safety design requirements of battery energy storage systems. Inherent hazard types of BESS are categorized
by fire...
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Read ACP's First Responders Guide to Lithium-lon Battery Energy Storage System Incidents. Skip site
navigation ; News, Login Sign out; Member Home; My Profile; ... U.S. Codes and Standards for Battery
Energy Storage Systems Standards & Practices Energy Storage: Safety FAQs Fact sheets Energy Storage:
Lowers Electricity Costs & Reduces Ratepayer ...

of grid energy storage, they also present new or unknown risks to managing the safety of energy storage
systems (ESS). This article focuses on the particular challenges presented by newer battery technologies.
Summary Prior publications about energy storage C& S recognize and address the expanding range of
technologies and their

Energy storage battery fires are decreasing as a percentage of deployments. 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.

This document provides a high-level summary of the safety standards required for lithium-ion based
electrochemical energy storage systems (ESS) as defined in NFPA 855, the International Fire Code, and the
Cdlifornia Fire Code. It includes an overview of what each of those standards cover, some of the required
safety tests, and the criteria...

including: nationa fire safety standards, guidance established by national energy laboratories, and existing
state laws and local regulations. The American Clean Power Association supports the adoption of NFPA 855,
the national fire protection safety standard for grid-connected energy storage. This safety standard, devel oped

by
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Much has changed since the first Energy Storage Safety Strategic Plan was published in 2014. In 2013, the
cumulative energy storage deployment in the US was 24.6 GW, with pumped hydro ...

and individuals. 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
Pacific Northwest Laboratory and Sandia National Laboratories, an Energy Storage Safety initiative has been
underway since July 2015.

The "UL9540 Complete Guide - Standard for Energy Storage Systems' explains how UL9540 ensures the
safety and efficiency of energy storage systems (ESS). It details the critical criteriafor certification, including
electrical safety, battery management systems, thermal stability, and system integrity.

ASME TES1 - 2020 Safety Standard for Therma Energy Storage Systems: Molten Salt . ... Covers
requirements for battery systems as defined by this standard for use as energy storage for stationary
applications such as for PV, wind turbine storage or for UPS, etc. applications. Also covers battery systems as
defined by this standard for usein ...

Existing zoning standards addressing the risks associated with energy storage include isolation of the land use
in particular districts, use of setbacks and buffers, requiring safety equipment and safety design standards
consistent with established best practices for that energy risk, and training of first responders in how to
manage the ...

The goal of the Codes and Standards (C/S) task in support of the Energy Storage Safety Roadmap and Energy
Storage Safety Collaborative is to apply research and development to support efforts that are focused on
ensuring that codes and standards are available to enable the safe implementation of energy storage systemsin
acomprehensive, non-discriminatory [...]

most energy storage in the world joined in the effort and gave EPRI access to their energy storage sites and
design data as well as safety procedures and guides. In 2020 and 2021, eight BESS installations were
evaluated for fire protection and hazard mitigation using the ESIC Reference HMA. Figure 1 - EPRI energy
storage safety research timeline

Application of this standard includes: (1) Stationary battery energy storage system (BESS) and mobile BESS,
(2) Carrier of BESS, including but not limited to lead acid battery, lithiumion battery, flow battery, and
sodium-sulfur battery; (3) BESS used in electric power systems (EPS). Also provided in this standard are

aternatives for connection (including DR ...

Far-reaching standard for energy storage safety, setting out a safety analysis approach to assess H& S risks
and enable determination of separation distances, ventilation requirements and fire ...

HSE considerations on Battery Energy Storage Systems (BESS) sites. A BESS is a battery energy storage
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system (BESS) that captures energy from different sources, accumulates this energy, and stores it in
rechargeable batteries for later use. Should the need arise, the electrochemical energy is discharged from the
battery and supplied to homes, ...

Energy Storage Systems . A review of safety risks . BEIS Research Paper Number 2020/037 . A report for the
Office for Product Safety and Standards (OPSS) by Intertek . Acknowledgements . ... Safety standards for
electrical energy storagesystems 59 . 5. Safety standards for stationary lithium-ion batteries ~ 65...
UL 9540 Standard for Energy Storage Systems and Equipment. UL 1642 Standard for Lithium Batteries
(Cells) UL 1973 Standard for Batteries for Use in Light Electric Raill (LER) Applications and Stationary
Applications ... Safety standard for Energy. Storage Systems intended for. connection to alocal or utility. grid
or for astandalone. application

Key standards for energy storage systems..... 21 Table 4. Energy storage in local zoning ordinances. Adapted
from []. ... Possible engineering controls and system design elements to enhance safety..... 31 Table 6. Energy
storage safety gaps identified in 2014 and 2023..... 37. 5 . Acknowledgments . The Department of Energy
Office of Electricity ...

DESNZ Department for Energy Security & Net Zero - one of the four branches which formerly were
collectively named Department for Business, Energy and Industrial Strategy (BEIS). DOD Depth of Discharge
(E)ESS (Electrical) Energy Storage System(s) EN European Norm. A standard developed by a European
Standardisation Body that provides the basis

3.7se of Energy Storage Systems for Peak Shaving U 32 3.8se of Energy Storage Systems for Load Leveling
U 33 3.90grid on Jeju Island, Republic of Korea Micr 34 4.1rice Outlook for Various Energy Storage Systems
and Technologies P 35 4.2 Magnified Photos of Fires in Cells, Cell Strings, Modules, and Energy Storage
Systems 40

1.3 Energy storage systems are intended for installation and use in accordance with the National Electrical
Code, NFPA 70, the Canadian Electrical Code, Part | Safety Standard for Electrical Installations, CSA C22.1,
the National Electrical Safety Code, IEEE C2, the International Fire Code, ICC IFC, the International
Residential Code, ICC IRC ...

energy storage technologies or needing to verify an installation"s safety may be challenged in applying current
CSRsto an energy storage system (ESS). This Compliance Guide (CG) is...

safety in energy storage systems. At the workshop, an overarching driving force was identified that impacts all
aspects of documenting and validating safety in energy storage; deployment of ...

NFPA 855: Improving Energy Storage System Safety Energy Storage What is NFPA 855? NFPA 855--the
second edition (2023) of the Standard for the Installation of Stationary Energy Storage Systems--provides
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mandatory requirements for, and explanations of, the safety strategies and features of energy storage systems
(ESS). Applying

This document provides an overview of current codes and standards (C+S) applicable to U.S. installations of
utility-scale battery energy storage systems. This overview highlights the most impactful documents and is not
intended to be exhaustive.
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