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Research on Energy Saving Optimization of Metro Train Based on
Immuneparticle Swarm Optimization Algorithm

TAN Wenjul, HE Deqiangz, WANG Heliang2

(1. Nanning Rail Transit Group Co., Ltd., Nanning, Guangxi 530021, China;
2. College of Mechanical Engineering, Guangxi University, Nanning, Guangxi 530004, China )

Abstract: With full consideration of metro train dynamic characteristics, line conditions, speed limit in the interval, punctuality and
so on, the multi-constraints energy consumption model based on utilization of regenerative braking energy was established according
to the modern optimal control theory. Then the model of train energy consumption was solved by means of immuneparticle swarm
optimization algorithm, the energy saving operation conditions and the switching points were obtained. Finally, the minimum energy
consumption of train at the station was obtained. In order to verify the effectiveness of the method, the Nanning metro line 1 was
simulated as an example, and the energy consumption was reduced by 6.62% after optimization.
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