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Circuit Breaker Design of Electric Car
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Abstract: A circuit breaker was designed after analysis of the risks of electric safety during electrical vehicle
crash. High voltage safety system and occupant restraint system were integrated in electric vehicle. Firstly,
structural design of circuit was conducted, applying initiating explosive device. Energy was produced by
gunpowder explosion, quickly cut off the high voltage circuit in 5 milliseconds when receiving the signal.
Secondly, the appropriate mounting position of circuit breaker was found in electric vehicle. Ignition
condition of the circuit breaker was found by full-width crash simulation analysis, which is 25~30knvh.
Finally, multi-stage ignition control strategy was put up.
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Figure 1. Schematic diagram of circuit breaker
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Figure 2. Structure schematic diagram of circuit breaker
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Figure 3. Dismantling diagram of circuit breaker
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Figure4. Control circuit principle diagram
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Table 1. Performanceindex of circuit breaker
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Figure5. Circuit breaker
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Figure 6. FEM of electric vehicle
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Figure 7. Diagram of high voltage componentsin electric car
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Figure 8. Layout of high voltage cable
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Figure 9. Layout of circuit breaker in electric car
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Table 2. Short-circuit risk time under various crash velocities
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Figure 10. Crash simulation result under velocity of 25km/h
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Figure 11. Optimized layout for high voltage cable of air conditioner compr essor
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Figure 12. Optimized layout for high voltage cable of charger
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Figure 13. Simulation result of full-width rigid barrier crash under velocity of 25km/h
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Figure 14. Fore cabin under crash velocity of 25km/h
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Table 3. Short-circuit risk time under various crash velocities
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