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Abstract [ Objective] Safety issues such as short circuit,
thermal runaway, and resulting explosion of lithium-ion batter-
ies have become one of the bottlenecks for the application and
development in urban rail transit vehicles. Therefore, the urban
rail transit industry urgently needs to research the safety protec-
tion technology for lithium titanate batteries to ensure the nor-
mal operation and safety of urban rail transit. [ Method ]
Through analysis of battery cell design selection, module de-
sign and verification, battery management system design,
charge and discharge management, fault management, system
testing and verification, battery pack simulation design, experi-
mental verification, and implementation of other physical pro-
tection measures, the feasibility of safety protection of lithium
titanate batteries in urban rail transit is validated. [ Result &
Conclusion ] By implementing various protective measures,

the safety risks of short circuit, thermal runaway, and explo-

sions of lithium titanate batteries can be reduced to a controlla-
ble range, thereby ensuring the safe application of lithium titan-
ate batteries as a backup and temporary power supply system in
urban rail transit vehicles.
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Fig.1 Diagram of battery lithium evolution potential
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Fig.2 Structural diagram of a lithium titanate battery
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Fig.6 Curve of normal charging temperature rise
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temperature rise
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Fig.8 Screenshot of box structure deformation simulation

analysis diagram
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Fig.9 Diagram of active fire extinguishing system

composition
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Tab.3 Comparison of energy consumption experimental

results between two train models
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FREFE/(KWh)  REAE/(KWh)  FEFRARLLEL %
AT 148.1 114.6 22.6
FAT 191.7 150.2 21.6
Gt 339.8 264.8 22.1
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