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Stability Analysis of Cascaded DC-DC Converter System for DC Distribution Network
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Abstract: Compared with the traditional AC distribution network system, DC power distribution system with
high efficiency,low consumption, reliability and other characteristics has been widely concerned in recent years. As
the core equipment of DC system, isolated DC-DC converter has to face the new requirements of miniaturization,
high efficiency and stability. Among them, stable and reliable application is more important. Therefore, the cascaded
DC-DC converter with isolated resonant topology in DC microgrid system was studied and analyzed. Taking LLC+
Buck as an example, the stability of the cascaded DC-DC system was determined by comparing the output and input
impedances of LLC resonant structure and Buck converter by using the Middlebrook criterion. On this basis, an
improved system parameter design method was proposed. The method based on Pisim and Matlab was proved to be
effective. Finally, based on the parameters obtained by the proposed parameter design method, the corresponding
1 000 W prototype was established to verify the efficient, reliable and stable operation of the converter and the
theoretical accuracy.
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Fig.1  DC microgrid typical structure
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