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According to the principle of energy storage, the mainstream energy storage methods include pumped energy

storage, flywheel energy storage, compressed air energy storage, and electrochemical energy storage [[8], [9],

[10]].Among these, lithium-ion batteries (LIBs) energy storage technology, as one of the most mainstream

energy storage ...

1 INTRODUCTION. Energy storage technology is a critical issue in promoting the full utilization of

renewable energy and reducing carbon emissions. 1 Electrochemical energy storage technology will become

one of the significant aspects of energy storage fields because of the advantages of high energy density, weak

correlation between geographical factors, mobility, and so forth.

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,

temperature, gas concentration [], and expansion force [].

The puncture valve changed designs shortly into the TPX/TiPX product life cycle. The original designs had a

puncture valve and then an air fitting mounted to it. The newer design is called the ''Integrated Puncture

Valve'' as it combined the TA20103 puncture valve and the TA20108 Air Fitting into a single ''integrated'' p

One particular Korean energy storage battery incident in which a prompt thermal runaway occurred was

investigated and described by Kim et al., (2019). The battery portion of the 1.0 MWh Energy Storage System

(ESS) consisted of 15 racks, each containing nine modules, which in turn contained 22 lithium ion 94 Ah, 3.7

V cells.

As the global energy policy gradually shifts from fossil energy to renewable energy, lithium batteries, as

important energy storage devices, have a great advantage over other batteries and have attracted widespread

attention. With the increasing energy density of lithium batteries, promotion of their safety is urgent. Thermal

runaway is an inevitable safety problem ...
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