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Corporation Laboratory of Intelligent Application Technology for Distribution Network, Changsha 410000, China)

Abstract: The operating characteristics of DC-DC converters have a profound impact on the flexible scheduling of
distributed resources in active distribution network. A modular combined DC-DC converter based on Buck-LLC
integration is proposed for new energy resources access. Through the high isolation resonant power unit, the input is
connected in series to provide high voltage withstand capacity while the output is connected in parallel to meet the
demand of high power, thus realizing the efficient transmission of high power. The proposed topology adjusts the duty
cycle of a series dual Buck circuit to meet the requirements of connecting different medium-voltage DC networks. By
introducing an auxiliary inductor, the zero-voltage-switching (ZVS) problem of all the switches in a wide input range is
solved, and the energy transmission efficiency is improved. Based on a study on the ZVS boundary conditions for each
switch, the auxiliary circuit and control parameters areoptimally designed. Finally, a power unit prototype with
6.25-7.00 kW was designed and fabricated, and experimental results verified the feasibility of the proposed topology, as
well as the correctness of the aforementioned working principle and steady-state analysis.

Keywords: DC-DC converter; DC distribution network; Buck-LLC; modular combination; zero-voltage-
switching (ZVS)
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