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Topology and Application of the Main Circuit for 120kW
Dual-Gun Integrated DC Charging Pile
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Abstract

To address the high-power fast-charging demands of new energy vehicles, this paper proposes a 120 kW single-unit dual-charger DC
charging station system. The system employs a combined topology consisting of a three-phase three-level VIENNA rectifier coupled
with a full-bridge LLC resonant converter, aiming to achieve independent output from both chargers, wide voltage-range charging
capability, and high operational efficiency. The control strategy incorporates a dual closed-loop voltage—current PFC control scheme,
a frequency-adjusted LLC control method, and a dual-charger current balancing algorithm based on virtual impedance, thereby
enhancing the system’s dynamic response and output consistency. Through prototype testing, the system efficiency was verified to be
>95% and the power factor was >0.99; the output current deviation for the dual-charger configuration was <2%, thereby complying
with the standard requirements for high-power DC charging equipment. These research findings can serve as a reference for the
engineering design of high-power dual-charging charging stations.
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