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Braking Energy Saving Technology of Train Based on Super Capacitor Energy Storage
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Abstract: Currently, methods such as resistor energy dissipation and inverter feedback are commonly adopted to consume or use the
train braking energy in domestic rail transit system. Resistance energy consumption causes the energy waste, and inverter feedback energy
must feedback to power grid in real time, in which the flexibility of time and power has a certain impact on the stability of grid when the
grid load is not large. Based on the research and analysis of urban rail traction power supply system, it put forward a structure of capacitive
energy absorption, established the mathematical model and calculation condition of the super capacitor energy storage device, and formed
a relatively complete multi-control technology. The capacitive regenerative energy absorption and utilization scheme has been successfully
applied to the Guangzhou Metro. It can not only store the energy generated by regenerative braking and, if necessary, but also feedback
energy to the DC traction network, making full use of regenerative braking energy.
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Fig. 1 Schematic diagram of charge/discharge
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Fig. 2 Main circuit structure of the system
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Fig. 3 Equivalent circuit of the system when it
absorbs electrical energy
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Fig. 4 Equivalent circuit of the system when it releases
electrical energy
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Fig. 5 Equivalent circuit of the system when it
charges or discharges
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