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Study on Optimization of Capacity Configuration of Stationary
Super Capacitor Storage System for Improving

Energy Efficiency and Voltage Profile
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Abstract; The installation of super capacitor in urban rail transit system allows the recovery of the braking ener-
gy, which results in further energy savings, better pantograph voltage profile, as well as effective reduction
of the occurrence of the regenerative braking failure of the train. In this paper, firstly, the energy efficiency
and regeneration failure evaluation function was put forward based on the characteristics of the urban rail trac-
tion power supply network. Then, a simulation platform for the energy storage system of the stationary super
capacitor applicable to urban rail transit was established. A case study was conducted on a metro line to analyze
the impact of the positioning of super capacitor and storage energy selection on the energy saving efficiency and
voltage stabilizing effect of the urban rail transit under different departure headways. According to the simula-
tion results, compared to the scheme of installing a super capacitor at every substation, the scheme of setting
one lager capacity super capacitor for several substations could be a better capacity configuration scheme,
which provides reference for the optimization design of capacity configuration of super capacitor storage system.
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