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Optimization of Energy Saving Operation for Metro Trains

Based on Particle Swarm Optimization

LIANG Feng, QIN Bin, WANG Xin, ZHANG Kai, CAO Chengqi
( School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China)

Abstract : With an aim to reduce the energy consumption in rail transit system, an optimized bi-level two-phase
method has thus been put forward to achieve an energy saving operation for metro trains based on Particle Swarm Optimization.
A new model for train operation adjustment has been established based on an analysis of the characteristics of train
operation organization. In the first phase, Particle Swarm Optimization (PSO) has been used to comprehensively search the
energy-saving operation curves of metro trains, thus obtaining the optimum operation curve under the premise of accordant
running time constraints. In the second phase, the energy consumption-time curve for each interval is to be generated
based on the optimization results produced in the first phase so as to further optimize the train schedule. The model has
been simulated by using the data of a Metro Line 2. Experimental results show that the improved algorithm outperforms the
traditional algorithm in that it presents a better effect on energy-saving operation and the formulation and optimization of
time table in actual train lines.
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Fig. 1 Train operation curves in two coasting processes
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