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Power Flow Calculation Method for HLA/pRTI-based High-speed
Railway Power Supply System based on Locomotive-traction

Network Coupling
ZHONG Yuan' CAI Junyu' LIN Xuan®
(1. China Railway Eryuan Engineering Group Co. , Ltd. , Chengdu 610031, China;
2. Xihua University, Chengdu 610039, China)
Abstract; With the increase of speed, power and traffic density of high-speed railway, overvoltage, undervoltage and
overcurrent occur frequently. However, the traditional power flow calculation ignores the limitation of catenary voltage on
the actual power of trains. To this end, in this paper, the chain network model and the train traction model of the all-
parallel AT power supply network are established first. Then, a power flow calculation method for HLA/pRTI-based
traction network based on locomotive-traction network coupling is proposed to study the influence of catenary voltage on
the actual power of the train. Finally, a power supply section in Zaozhuang-Bengbu Section of Beijing-Shanghai High-
speed Railway and CRH380AL EMU are taken as examples to simulate the train operation process by using the
traditional constant power method and the HLA/pRTI-based locomotive-traction network coupling iteration method
respectively for calculation. The calculation results show that the HLA/pRTI-based locomotive-traction network coupling
iteration method can better reflect the power limitation of the train at undervoltage ; limiting the output power of the train

at undervoltage can better overcome the undervoltage phenomenon at the end of the feeding section. However, this
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method will increase the number of calculation iterations, and the calculation efficiency needs to be further optimized.
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