SOLAR Pro. Design requirements and standards for
energy storage fire protection systems

What are fire codes & standards?

Fire codes and standards inform energy storage system design and installationand serve as a backstop to
protect homes,families,commercial facilities,and personnel,including our solar-plus-storage businesses. It is
crucial to understand which codes and standards apply to any given project,as well as why they were put in
place to begin with.

What are the fire and building codes for energy storage systems?

However, many designers and installers, especially those new to energy storage systems, are unfamiliar with
the fire and building codes pertaining to battery installations. Another code-making body is the National Fire
Protection Association (NFPA). Some states adopt the NFPA 1 Fire Code rather than the IFC.

Why are building and fire codes important?

Before diving into the specifics of energy storage system (ESS) fire codes, it is crucia to understand why
building and fire codes are so relevant to the success of our industry. The solar industry is experiencing a
steady and significant increase in interest in energy storage systems and their deployment.

What are ESS safety standards?

Considering ESS safety from a ground-up perspective, standards will apply to the smallest parts of the system
(e.g., wires, relays, switches, etc.) to address their design, construction, and safety features to serve their
intended purpose.

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.

What are the three pillars of energy storage safety?

A framework is provided for evaluating issues in emerging electrochemical energy storage technologies. The
report concludes with the identification of priorities for advancement of the three pillars of energy storage
safety: 1) science-based safety validation,2) incident preparedness and response,3) codes and standards.

One of three key components of that initiative involves codes, standards and regulations (CSR) impacting the
timely deployment of safe energy storage systems (ESS). A CSR working group ...

This white paper provides an informational guide to the United States Codes and Standards regarding Energy
Storage Systems (ESS), including battery storage systemsfor ...
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International Fire Code (IFC): The IFC outlines provisions related to the storage, handling, and use of
hazardous materials, including those found in battery storage systems. UL 9540: Standard for Energy Storage
Systemsand ...

Potential Hazards and Risks of Energy Storage Systems The potential safety issues associated with ESS and
lithium-ion bateries may be best understood by examining a...

James Mountain, sales and marketing director at Fire Shield Systems Ltd, explores the current regulations and
best practice informing how lithium-ion batteries are being used for ...

UL 9540 provides a basis for safety of energy storage systems that includes reference to critical technology
safety standards and codes, such as UL 1973, the Standard for Batteries for Use in Stationary, Vehicle
Auxiliary Power ...

Codes A variety of nationally and internationally recognized model codes apply to energy storage systems.
The main fire and electrical codes are developed by the International ...

NFPA 855 is the Standard for the Instalation of Stationary Energy Storage Systems, which serves as a
guideline for Canadian fire departments. The standard outlines processes for training, pre-incident planning,
hazard ...

From the perspective of the top-level design of an energy storage system, the white paper demonstrates the
full-stack high safety control technology from cell selection to battery ...

6 UTILITY SCALE BATTERY ENERGY STORAGE SYSTEM (BESS) BESS DESIGN IEC - 4.0 MWH
SYSTEM DESIGN Battery storage systems are emerging as one of ...

When designing and operating energy storage containers, adhering to relevant laws, regulations, and industry
standards is essential. These regulations not only outline basic ...

A significant standard in the US is UL 9540, which addresses the safety of energy storage systems and
equipment. This comprehensive standard covers various aspects of BESS safety, including installation

requirements, ...

To help provide answers to different stakeholders interested in energy storage system (ESS) technologies, the
National Fire Protection Association (NFPA) has released " NFPA 855, Standard for the Installation of ...

intended to further the deployment of energy storage systems. As a protocol or pre-standard, the ability to
determine system performance as desired by energy systems consumers and driven ...
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Energy storage facilities use the most advanced, certified battery technologies. Batteries undergo strict testing
and evaluations and the energy storage system andits ...

For energy storage applications there are three categories of codes or standards that are of critical importance:
(2) fire protection codes, (2) building codes, and (3) electrical ...

New Assessment Demonstrates Effectiveness of Safety Standards and Modern Battery Design
WASHINGTON, D.C., March 28, 2025 -- Today, the American Clean Power Association (ACP) released a...

Key energy storage C& S and their respective locations within the built environment are highlighted in Fig. 3,
which also identifies the various SDOs involved in creating ...

This document outlines a framework for ensuring safety in the battery energy storage industry through
rigorous standards, certifications, and proactive collaboration with various ...

& IEC TS 62933-3-1 Electrical Energy Storage (EES) Systems-part 3-1: planning and performance
assessment of electrical energy storage systems & IEC62933-5 ...

In recent years, electrochemical energy storage system as a new product has been widely used in power
station, grid-connected side and user side. Due to the complexity of ...

These systems combine high energy materials with highly flammable electrolytes. Consequently, one of the
main threats for this type of energy storage facility isfire, which can ...

UL 9540--Standard for Safety Energy Storage Systems and Equipment outlines safety requirements for the
integrated components of an energy storage system requiring that ...

Fire codes and standards inform energy storage system design and installation and serve as a backstop to
protect homes, families, commercial facilities, and personnel, ...

Fire Protection Standards For Compact ASRS Projects. The compact nature of storage and risk of fire requires
robust warehouse fire protection systems. Unfortunately, limited fire protection standards are ...

Navigating the regulatory landscape of energy storage: A guide for industry professionals. The regulatory and
compliance landscape for battery energy storage is complex ...

Energy storage systems (ESS) are quickly becoming essential to modern energy systems. They are crucial for

integrating renewable energy, keeping the grid stable, and enabling charging infrastructure for electric
vehicles.To ensure ...
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UL 9540 ensures ESS safety, while UL 9540A evaluates fire risks and spacing requirements. This data sheet
describes loss prevention recommendations for the design, ...

FPA standard for designing, installing, and maintaining fire protection systems. It establishes requirements for
the identification, inspection, testing, and maintenance of

Battery System and Component Design/Materials Impact Safety Potential Hazards and Risks of Energy
Storage Systems Key Standards Applicable to Energy Storage Systems ...

a. Energy Storage System refers to one or more devices, assembled together, capable of storing energy in
order to supply electrical energy This set of fire safety requirements appliesto ESS ...

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 ...
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