
THE LATEST TEST STANDARDS FOR HOME
ENERGY STORAGE

What is the energy storage standard? The Standard covers a

comprehensive review of energy storage systems,covering charging and

discharging,protection,control,communication between devices,fluids

movement and other aspects.

What does ul 9540 mean for energy storage systems & equipment? The

third edition of the UL 9540 Standard for Safetyfor Energy Storage

Systems and Equipment,published in April 2023,introduces

replacements,revisions and additions to the requirements for system

deployment.

How can ul help with large energy storage systems? We conduct custom

researchto help identify and address the unique performance and safety

issues associated with large energy storage systems. Research offerings

include: UL can test your large energy storage systems (ESS) based on

UL 9540 and provide ESS certification to help identify the safety and

performance of your system.

What are energy storage systems? Energy storage systems (ESS) are

gaining traction as the answer to a number of challenges facing availability

and reliability in today???s energy market. ESS, particularly those using

battery technologies, help mitigate the variable availability of renewable

sources such as PV or wind power.

How many kWh can a nonresidential ESS unit store? The size

requirements limit the maximum electrical storage capacity of

nonresidential individual ESS units to 50 KWhwhile the spacing

requirements define the minimum separation between adjacent ESS units

and adjacent walls as at least three feet.
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What NFPA standards are used for thermal ESS? NFPA 484Standard for

Combustible Metals,NFPA 704 Standard System for the Identification of

the Hazards of Materials for Emergency Response,Canadian Electrical

Code???s CSA C22.2 No. 286,and UL 1004-4 Standard for Electric

Generators were added as reference standards related to thermal ESS.

The Evolution of Battery Energy Storage Safety Codes and Standards

15138867. 2 | EPRI White Paper November 2023 1 OVERVIEW  although

existing test methods may not address new failure modes that may

emerge. 1 U.S. Energy Storage Monitor, Q1 ???

The International Renewable Energy Agency predicts that with current

national policies, targets and energy plans, global renewable energy

shares are expected to reach 36% and 3400 GWh of stationary energy

storage by 2050. However, IRENA Energy Transformation Scenario

forecasts that these targets should be at 61% and 9000 GWh to achieve

net zero ???

: 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 mandatory

requirements for, and explanations of, the safety strategies and features of

energy storage systems (ESS). Applying

Purpose of Review This article summarizes key codes and standards (C&

S) that apply to grid energy storage systems. The article also gives

several examples of industry efforts to update or create new standards to

remove gaps in energy storage C& S and to accommodate new and

emerging energy storage technologies. Recent Findings While modern

battery ???
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The latest test method addresses the fire propagation behavior of a BESS

if a thermal runaway propagation event leading to an internal fire were to

occur during the system's lifetime. UL does already test the fire safety of

energy storage systems, but that has mostly been focused on a larger

scale.  the Standard for Energy Storage Systems 

As energy storage technology evolves, so do the codes and standards for

safe application and guidelines for system testing. To stay informed on the

latest . . . Energy storage systems provide essential functionality

forelectrical infrastructure???and with massive increases in

renewableenergy generation and transportation electrification on the 

This section of the report discusses the architecture of

testing/protocols/facilities that are needed to support energy storage from

lab (readiness assessment of pre-market systems) to grid ???

customized evaluations of the energy storage systems. Key references

are highlighted in the graphic below (Figure 1). Figure 1: Key references

for the development of standardzed energy storage test procedures and

protocos at the Energy Storage Research Center (ESRC) 2.1 ESIC

Energy Storage Test Manual [4]

Storage Technologies and Electrochemistries 3 Mechanical Electrical

Flywheel Energy Storage Systems (FESS) ??? These energy storage

systems incorporate a flywheel design in a vacuum to store rotational

energy. Electric motors drive the flywheel at high speeds, transforming

electrical power into mechanical power. These systems can store
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The recently published UL 9540B Outline of Investigation for Large-Scale

Fire Test for Residential Battery Energy Storage Systems (BESS) includes

a testing protocol with a ???

A new standard that will apply to the design, performance, and safety of

battery management systems. It includes use in several application areas,

including stationary batteries installed in local energy storage, smart grids

and auxillary power systems, as well as mobile batteries used in electric

vehicles (EV), rail transport and aeronautics.

The Sustainable Energy Action Committee's (SEAC) Energy Storage

Systems (ESS) Standards Working Group has developed this

informational bulletin to provide a high-level overview of the Safety

Standard "ANSI/CAN/UL 9540 Energy Storage Systems and Equipment"

and the UL thermal runaway fire propagation test method "ANSI/CAN/UL

9540A Test Method ???

Global Overview of Energy Storage Performance Test Protocols This

report of the Energy Storage Partnership is prepared by the National

Renewable Energy Laboratory (NREL) in collaboration with the World

Bank Energy Sector Management Assistance Program (ESMAP), the

Faraday Institute, and the Belgian Energy Research Alliance.

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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of current application standards to ease the incorporation of new energy

storage technologies into electric vehicles (EVs) and stationary energy

storage systems within the given framework. From this report, the

following key recommendations have emerged: (a) Formulation of

Chemistry Agnostic Standards and notification of guidelines for their use:

Qualification Standards The relevant codes for energy storage systems

require systems to comply with and be listed to UL 9540 [B19], which

presents a safety standard for energy storage systems and equipment

intended for connection to a local utility grid or standalone application.

new technology has outpaced the standards development process. There

are standards for photovoltaic system components, wind generation and

conventional batteries. However, t here are current ly no IEEE, UL or IEC

standards that yet pertain specifically to this new generation of integrated

battery energy storage system products.

This overview of currently available safety standards for batteries for

stationary battery energy storage systems shows that a number of

standards exist that include some of the safety tests required by the

Regulation concerning batteries and waste batteries, forming a good basis

for the development of the regulatory tests.

Learn about our new test methods for UL 9540A. Battery explosions and

fires, oh my!  Home; News; UL 9540A Battery Energy Storage System

(ESS) Test Method; December 2, 2019  This on-demand webinar provides

an overview of Canadian code and standards for energy storage systems

and equipment. We also explain how you can leverage UL's 
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Applications of electric energy storage equipment and systems (ESS) for

electric power systems (EPSs) are covered. Testing items and

procedures, including type test, production test, installation evaluation,

commissioning test at site, and periodic test, are provided in order to verify

whether ESS applied in EPSs meet the safety and reliability requirements

of the EPS.

Standards Australia has also indicated AS/NZS 5139 may change. "The

work on battery storage standards in Australia will continue, with this being

a new standard it is expected there will be future refinement as the

industry evolves," said Mr Chidgey. Another sting in the tail of the new

standard is the cost ??? just over $300 for the PDF 

The UL 9540A Test Method, the ANSI/CAN/UL Standard for Test Method

for Evaluating Thermal Runaway Fire Propagation in Battery Energy

Storage Systems, helps identify potential hazards and vulnerabilities in

energy storage systems, enabling manufacturers to make necessary

design modifications to improve safety and reduce risks.

The solution lies in alternative energy sources like battery energy storage

systems (BESS). Battery energy storage is an evolving market, continually

adapting and innovating in response to a changing energy landscape and

technological advancements. The industry introduced codes and

regulations only a few years ago and it is crucial to 

Download Citation | Review of Codes and Standards for Energy Storage

Systems | Purpose of Review This article summarizes key codes and

standards (C& S) that apply to grid energy storage systems 
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Recently, energy storage and power battery technologies have developed

rapidly, driven by scientific breakthroughs and accelerated product

applications. Various large-scale energy storage systems such as lithium

batteries, flow batteries, and high-temperature sodium batteries have been

applied and promoted globally. However, the pace of leading ???

Bloomberg New Energy Finance (BloombergNEF) reports that the cost of

lithium-ion batteries per kilowatt-hour (kWh) of energy has dropped nearly

90% since 2010, from more than $1,100/kWh to about $137/kWh, and is

likely to approach $100/kWh by 2023.2 These price

viii Executive Summary Codes, standards and regulations (CSR)

governing the design, construction, installation, commissioning and

operation of the built environment are intended to protect the public health,

safety and

This latest edition includes enhancements to the criteria. new performance

metrics, and provided simplification to other parts of the protocol. In

addition, criteria have been added that enable ???

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 ESS's safe and reliable operation, rigorous safety

standards are needed to guide these systems'' design, construction,

testing, and operation.
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The objective of this Draft Standard is to establish uniform test methods

and procedures for conducting performance tests of mechanical or

thermal energy storage system(s) (ESS). An ESS is a system that

consumes energy to increase the internal energy of the storage media and

releases the stored energy, producing useful power or heat.

In order to cooperate with South Korea's new energy policy, in 2015,

South Korea issued a series of energy storage related standards,

including the safety standard KBIA-10104-01, which mainly refers to IEC

related standards, the biggest difference is that there is less drop test and

internal short circuit /thermal runaway diffusion test, and 
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