
Energy storage system safety design

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.

 How is battery energy storage system (BESS) safety assessed?

Battery Energy Storage System (BESS) safety is primarily assessed through pre-market certification

processes,such as UL 9540 and UL 9540A,which are widely recognized safety standards: 1.

 What are examples of energy storage systems standards?

Table 2. Examples of energy storage systems standards. UL 9540is a standard for safety of energy storage

systems and equipment; UL 9540A is a method of evaluating thermal runaway in an energy storage systems

(ESS); it provides additional requirements for BMS used in ESS.

 Are battery energy storage systems safe?

The integration of battery energy storage systems (BESS) throughout our energy chain poses concerns

regarding safety,especially since batteries have high energy density and numerous BESS failure events have

occurred.

Explore energy storage system design innovations enhancing safety, performance, and cost efficiency, driving

global clean energy transitions.

The NFPA855 and IEC TS62933-5 are widely recognized safety standards pertaining to known hazards and

safety design requirements of battery energy storage systems.

Battery energy storage systems (BESS) are vital for modern energy grids, supporting renewable energy

integration, grid reliability, and peak load management. However, ensuring their ...

Learn how smart BESS design improves safety, efficiency and scalability. Explore key insights to build

reliable, manufacturable energy storage systems.

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 ...

In the NFPA Energy Storage and Solar System Safety Training Course, trainees will learn basic battery and

electrical theory, types of batteries, failure modes and hazards, pre-incident ...

Here, we summarize various aspects and present mitigation strategies tailored to stationary BESS. Although

some residual risks always present with Li-io batteries, BESS can be ...
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Based on the technology and past events, a paradigm shift is required to improve BESS safety. In this review,

a holistic approach is proposed.

The focus of the following overview is on how the standard applies to electrochemical (battery) energy storage

systems in Chapter 9 and specifically on lithium-ion (Li-ion) batteries.

UL 9540: A comprehensive safety standard for energy storage systems and equipment, outlining requirements

for design, construction, and performance to ensure safe operation. It covers ...
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