
Thermal runaway test standard for
energy storage charging piles

Understanding thermal runaway is crucial, not just for battery manufacturers but also for end-users, ensuring

safety in various applications, from smartphones to electric vehicles. Defining Thermal Runaway. At its core,

thermal runaway is a chain reaction within a battery that leads to rapid temperature and pressure increase.

consensus standard, UL 9540, Standard for Safety for Energy Storage Systems and Equipment, n o November

21, 2016, and February 27, 2020, respectively. ... Test Method for Evaluating Thermal Runaway Fire

Propagation in Battery Energy Storage Systems, which was initially published November 2, 2017. UL 9540A

was developed by the UL Fire ...

US Codes Impacting Energy Storage NFPA 855, Standard for Energy Storage System Installation oScope:

Applies to the design, construction, installation, and commissioning of stationary energy storage systems." oAt

2nd draft stage -publication planned for 2020 oReference UL 9540 and UL 9540A oHas limits for size,

separations, etc. in

temperature for thermal runaway (255 &#176;C~385 &#176;C). Moreover, a simplified heat transfer model is

established to explain the trend of thermal-runaway criteria and the influence of the low-pressure environment.

This work delivers new insights into the effects of pressure and pile size on battery thermal runaway, which

can help to

To simulate the impact of external heating on the thermal runaway of the open-circuit LIB pile, the standard

hot-plate test (ASTM 2021-01) was referred to (ASTM, 2014). Above the sample holder, a hot plate with a

temperature accuracy of&#177;1 ? was utilized to provide a hot boundary with the constant temperature up to

400 &#176;C.

As leading electrochemical energy storage and conversion devices in our daily lives 1,2, lithium-ion batteries

have been identified as critical components in the transition from depleted fossil ...

In the paper [34], for the lithium-ion batteries, it was shown that with an increase in the number of the

charge/discharge cycles, an observation shows a significant decrease in the temperature, at which the

exothermic thermal runaway reactions starts - from 95 &#176;C to 32 &#176;C.This is due to the fact that

when the lithium-ion batteries are cycled, ...

The thermal runaway experimental results showed that batteries with higher energy densities lead to an earlier

thermal runaway. The severity of thermal runaway also increases with higher energy density within the

batteries. The vented gas volume based on the capacity of the battery during thermal runaway is shown in Fig.

4. ...

UL 9540A is a testing procedure that evaluates and documents the fire performance of stationary ESS and was

Page 1/5



Thermal runaway test standard for
energy storage charging piles

introduced as a compulsory requirement for all residential ...

However, thermal runaway [7], [8], an internal feature of energy carriers, has become a big hindrance to the

operation of EES.Over the last ten years from 2011 to 2021, for example, there were 32 fires and explosions

with EES around the world [9].Most of these failed EESs are composed of Li(Ni x Co y Mn z)O 2 battery

cells. Thus, nowadays, ...

Thermal runaway methodology for module level test: The propensity of the module to exhibit thermal

runaway was demonstrated by heating the cell with externally applied ...

Overcharge: continue charging the cell beyond 100% SoC and until the cell goes into thermal runaway. If the

cell has a current interrupt device that operates based on internal pressure then this is likely to operate and stop

the cell charging before runaway. Nail test: a nail is push into the cell thus causing the cell to locally short

circuit ...

The test methodology in this document evaluates the fire characteristics of a cell energy storage system that

may undergo thermal runaway. The data generated ...

The traditional charging pile management system usually only focuses on the basic charging function, which

has problems such as single system function, poor user experience, and inconvenient management. In this

paper, the battery energy storage technology is applied to the traditional EV (electric vehicle) charging piles to

build a new ...

We developed the UL 9540A, the Standard for Test Method for Evaluating Thermal Runaway Fire

Propagation in Battery Energy Storage Systems, to help manufacturers have a means of proving compliance ...

The thermal runaway prediction and early warning of lithium-ion batteries are mainly achieved by inputting

the real-time data collected by the sensor into the established algorithm and comparing it with the thermal

runaway boundary, as shown in Fig. 1.The data collected by the sensor include conventional voltage, current,

...

To simulate the impact of external heating on the thermal runaway of the open-circuit LIB pile, the standard

hot-plate test (ASTME 2021-01) was referred to (ASTM, 2014). Above the sample holder, a ...

In direct support of the E3 Initiative, GEB Initiative and Energy Storage Grand Challenge (ESGC), the

Building Technologies Office (BTO) is focused on thermal storage research, development, demonstration, and

deployment (RDD& D) to accelerate the commercialization and utilization of next-generation energy storage

technologies for building applications.

Standards like UL 9540A in stationary energy storage and UN ECE Regulation No. 100 (R100 Rev.3) for
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electric vehicles outline requirements for the containment of thermal runaway propagation. The most critical

factors in ...

The continuous energy density increase of lithium ion batteries (LIBs) inevitably accompanies with the rising

of safety concerns. Here, the thermal runaway characteristics of a high-energy 5 Ah LiNi 0.5 Co 0.2 Mn 0.3 O

2 /graphite pouch cell using a thermally stable dual-salt electrolyte are analyzed. The existence of LiH in the

graphite anode side ...

The increasing global concern regarding environmental and climate change issues has propelled the

widespread utilization of lithium-ion batteries as clean and efficient energy storage, including electronic

products, electric vehicles, and electrochemical energy storage systems [1].Lithium-ion batteries have the

advantages ...

Lithium ion batteries (LIBs) have emerged as a promising energy storage solution due to their advantages of

low pollution, long lifespan, and high energy density (Wang et al., 2023). However, during the process of

storage, transportation and use, abuse may lead to battery thermal runaway (TR), and even fire and explosion

accidents.

This SAE Aerospace Recommended Practice (ARP) is an industrial collaboration with regulatory bodies like

the European Aviation Safety Agency (EASA) and the Federal Aviation Administration (FAA) to determine

the worst-case credible thermal runaway (TR) condition (energy released and maximum temperature) for the

design of ...

Thermal runaway is a major safety concern for Lithium-ion batteries in manufacture, storage, and transport.

Facing the frequent incidents in the air transport of massive batteries, more reliable ...

China has been developing the lithium ion battery with higher energy density in the national strategies, e.g.,

the "Made in China 2025" project [7]. Fig. 2 shows the roadmap of the lithium ion battery for EV in China.

The goal is to reach no less than 300 Wh kg -1 in cell level and 200 Wh kg -1 in pack level before 2020,

indicating that the total ...

The thermal runaway prediction and early warning of lithium-ion batteries are mainly achieved by inputting

the real-time data collected by the sensor into the established algorithm and comparing it ...

For example, the National Aeronautics and Space Administration and the National Renewable Energy

Laboratory have shown that internal short circuit testing can be used to induce worst-case failure scenarios.

42, 43 This is quite good and should be adopted in the update of new test standards, although it does not mean

that the internal ...

Figure 5. Causes and consequences of thermal runaway in a Li-ion battery [1]. Figure 6. UL 9540A test
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sequence with some practical considerations. Abbreviations Li-ion Lithium-ion SOC State of Charge BMS

Battery Management System ESS Energy Storage System AHJ Authority Having Jurisdiction

The recommended SAE and ISO safety tests for lithium-ion batteries attempt to induce these root causes of

TR via the following abuse scenarios: controlled crushing, penetration, drop, vibration, rolling, ...

Rechargeable Li-ion Battery System HV48100 BMU-8 uses in Battery Energy Storage Systems. Test Report -

ANSI/CAN/UL 9540A:2019 Unit level ... charging 0~57 &#176;C Standard temperature range for

discharging -18~57 &#176;C ... cell level test: a) Thermal runaway cannot be induced in the cell; and Thermal

runaway occurred according to cell ...

Detect off gassing and prevent thermal runaway of Lithium-Ion Battery Energy Storage Systems, Without

appropriate safety measures, Li-ion batteries can pose a serious fire risk: thermal runaway, an event that

quickly escalates into a potentially destructive fire. ... Existing fire safety standards and fire protection

technologies are ...

Sungrow has claimed a large-scale fire test proves the safety of its battery energy storage system (BESS)

solution even in the event of thermal runaway. The China-headquartered solar PV inverter ...

The guidelines provided in NFPA 855 (Standard for the Installation of Energy Storage Systems) and Chapter

1207 (Electrical Energy Storage Systems) of the International Fire Code are the first steps. Thermal Runaway.

Prevention and mitigation measures should be directed at thermal runaway, which is by far the most severe

BESS ...

The paper examines and compares the key parameters and corresponding mechanisms of TR, focusing on their

pre-thermal runaway warning thresholds and ...

Lithium-ion (Li-ion) batteries have been utilized increasingly in recent years in various applications, such as

electric vehicles (EVs), electronics, and large energy storage systems due to their long ...

The Introduction to UL 9540A: Standard for Test Method for Evaluating Thermal Runaway Fire Propagation

in Battery Energy Storage Systems informational bulletin can help system designers, asset owners, and code

officials. SEAC published the document in December 2022.

The UL 9540A test standard provides a systematic evaluation of thermal runaway and propagation in energy

storage system at cell, module, unit, and installation ...

times and finally charged to 100% SOC. It was performed in the thermal runaway test after standing for 12 h.

2.2. Experimental Setup The test platforms for testing the thermal runaway characteristics of LIBs in the

confined space are as shown in Fig. 1. The whole test device mainly includes bat-
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Sungrow has claimed a large-scale fire test proves the safety of its battery energy storage system (BESS)

solution even in the event of thermal runaway. The China-headquartered solar PV inverter and BESS system

integrator and manufacturer recently set fire to full-size Sungrow PowerTitan units in what the company

claims was the first live ...
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