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Lithium ion battery explosion pressure and the whole package of underwater thermal
runaway battery thermal runaway fire control strategy

XU Wei, WANG Baolin, HAN Song, WANG Yuande, LI Honglu

(TELD NEW ENERGY CO., LTD. Qingdao, Shandong 2661042 )
Abstract: This paper studies the whole package of thermal runaway for retired lithium ion batteries. The whole package
of Lithium iron phosphate battery with a Nameplate capacity of 25.6 kWh is overcharged at a rate of 0.125C until it is
charged to the state of thermal runaway. The data such as the voltage change of single battery, the temperature change of
battery module and the voltage change of the whole package of battery are recorded during this process. The experimental
results show that (1) when the battery SOC is charged to 79.6%, the maximum voltage of single battery has reached the
rated value. Therefore, the SOC value of the cascade battery cannot be used as a condition for judging thermal runaway.
(2) When the maximum voltage of a single battery increases by 60%, thermal runaway occurs. The maximum voltage
change rate of a single battery can be used as a judgment basis. (3) When Thermal runaway occurs, the maximum
temperature of the battery module is 79 °C, and the battery module suddenly changes from 45 ‘C to 79 “C within 30s,
so the temperature change rate can be used as the judgment basis for Thermal runaway of the battery. (4) When Thermal
runaway occurs, combustible gases mainly composed of hydrogen, methane, ethylene and carbon monoxide will be
generated first, and then open fire will be generated. Based on the experimental data, this paper designs a set of thermal
runaway prevention scheme, which provides a theoretical reference for the safety design of retired lithium-ion batteries in
distributed energy storage power stations in the future and the protection of thermal runaway of the whole package of
batteries.
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Fig. 1 Thermal runaway experimental equipment
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Fig. 2 Temperature collection layout of the entire battery pack
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Fig. 5 Maximum temperature of the battery module
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Fig. 7 Battery thermal runaway prevention scheme
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