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Optimization on Energy-efficient Operations for Trailing Train in

Urban Rail System with Fixed Run-time

CHEN Zhijie, MAO Baohua, BAI Yun, CHEN Shaokuan, SHI Ruijia

(MOE Key Laboratory for Urban Transportation Complex Systems Theory and Technology, Beijing Jiaotong University, Beijing 100044, China)

Abstract;: To minimize the total energy consumption of two urban rail transit trains that are running in the two
inter-station sections at given operational time, an optimization model for the energy-efficient trailing train op-
erations was built to increase the utilization of the regenerating energy by optimizing the operation strategies of
both the front train and the trailing train. The inter-station sections were divided into several subsections ac-
cording to the braking distances, the plane and vertical sections of the railway line, and the speed limits of the
sections. Then a selection model of operating condition sequences of the two trains in each subsection was
built. A genetic algorithm was used to optimize the traction coefficients, the terminal velocities and the running
time of both trains in each subsection in order to increase the utilization of the regenerating energy. The results
demonstrate that, when the trains are running in the given inter-station sections, the optimization result re-
duces the energy consumption by 5. 8% in comparison with the energy-efficient single-train operation algorithm
under the condition of punctuality. In the case of steep descents in the sections, the effect of cooperative utiliza-
tion of regenerating energy when the two trains are running on the way is more significant than the regenerating
energy utilization when one train is departing from and another train is arriving at stations
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