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Fig.1 Internal temperature and surface temperature of

lithium-ion batteries'>"
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Fig.2 Schematic of lithium-ion battery with embedded

collapsible Bragg fiber sensor "
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Fig.3 Impedance spectrum of lithium ion battery and

its Nyquist analysis'*"**
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Fig.4 Schematic of impedance phase shift and surface

temperature of lithium ion battery during thermal runaway >
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Fig.5 Schematic of automatic alarm device for

lithium-ion battery during thermal runaway

based on gas monitoring'*”!
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Progress on early warning technology for thermal runaway
of lithium-ion battery

LIAO Zheng-hai'*, ZHANG Guo-qiang'">
(1. Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Lithium-ion batteries have the advantages of high specific energy, long cycle life, environmental friendli-
ness, no memory effect, etc. As the core component in the fields of electric vehicles, portable electronic devices,
and distributed energy storage, lithium-ion batteries are easily led to thermal runaways due to mechanical abuse, e-
lectrical abuse, and thermal abuse, posing a great threat to their safety. In order to enhance the anti-thermal runa-
way capability of lithium-ion batteries and ensure the safety of the public’ s life and property, the early warning
mechanism for anti-thermal runaway is introduced in its application scenario, on the premise of meeting the safety
inspection. The early warning mechanism is very important in the safety management of application systems powered
by lithium-ion batteries. This paper summarizes the existing research of early warning mechanism for anti-thermal
runaway of lithium-ion batteries. Finally, the research on improving the early warning mechanism and its fault pre-
diction accuracy for anti-thermal runaway of lithium-ion batteries are prospected. The aim is to improve the safety
and reliability of lithium-ion batteries’ applications.

Key words: lithium-ion batteries; application safety; thermal runaway; battery management system; temperature

detection; gas detection; spectroscopy technology



