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ABSTRACT: Non-isolated bidirectional DC-DC converters are

widely used in aerospace, military defense, equipment
manufacturing, rail transit, new energy and other fields because
of their simple structure and high efficiency. In the field of
energy storage in rail transit, the efficiency of the converter is
crucial to the overall economic benefits of the energy storage
device. In order to further improve the efficiency of the converter,
this paper studies a new type of DC-DC converter, which uses a
dual-loop control strategy to achieve the charging and
discharging control of the device, uses variable switching
frequency control to achieve soft switching, and uses
interleaving phase shifting to reduce current ripple. The paper
also discusses the specific parameters of the converter used in
the field of rail transit energy storage. This article first briefly
introduces the application of DC-DC converters in the field of
energy storage, and then introduces the topology and control
strategy of the bidirectional dc-dc soft-switching converter in the
interleaved phase shift and near-critical conduction mode.
Secondly, the parameter design and loss modeling of the
converter are carried out to provide a basis for the efficiency
estimation later. Finally, a three-phase interleaved DC-DC
converter simulation system based on the urban rail train traction
power supply simulation model was established to verify the key

parameters and control effects.

KEY WORDS: DC-DC converter; interleaved phase shift;
frequency conversion control; rail transit; high-power energy

storage
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Figure.1 Non-isolated bidirectional half-bridge topology
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Figure.2 Wiring diagram of parallel connection of energy
storage devices to the grid
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Figure.3 Three-phase interleaved hard-switching topology
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Fig.4 Three-phase interleaved soft switching topology
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Figure.5 Soft switching waveforms in near-critical conduction

mode (gate signal, inductor current, voltage across S1 and C2

currents)
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