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Research on high voltage DC power supply in locomotive traction system
LI Hui, LI Hong
(School Electronic Engineering, Xi’an Shiyou University, Xi’an 710000, China)

Abstract: Aiming at the problems of poor voltage stabilization effect, slow voltage response speed and large line
voltage drop of traditional locomotive DC traction power supply, a high-voltage DC power supply with 2 700 V /
400 A continuously adjustable and maximum output power of 1 080 kW is designed. The power part of the power
supply uses three-phase bridge rectification combined with step-down chopping to reduce the output voltage and
current ripple, improve power supply stability, and reduce line voltage drop. The control part uses DSP as the
system control core to speed up the voltage response speed and increase the flexibility of the power supply, while
the driving part uses the 2SD315A — 33 module to drive the IGBT. Matlab simulation results and theoretical

analysis show the correctness and feasibility of the system design scheme.
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Fig. 1 Overall design diagram of power supply
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Fig. 2 Buck circuit topology
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Fig. 3 Control circuit block diagram
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Fig. 4 Internal structure of 2SD315AI — 33 driver module
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Fig. 5 Simulation diagram of Buck circuit
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