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Operation Research on the Full Fault-blocking Converter-based DC Distribution
Network for Source-load-storage Interaction Application
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Abstract: The full fault-blocking converter (FFBC) -based DC power distribution network is an important
direction of the power system with source-load-storage interaction. Since there is no DC breaker in FFBC-DC
power distribution network, the start-up, mode switching and fault handling control strategies of FFBC-DC power
distribution network are all highly dependent on the coordination of the connected source, load and storage, and
different with that in traditional DC distribution network. However, the most researches of FFBC-DC power
distribution network are mainly focused on the topology exploration and fault handling technology , resulting in the
intuitive analysis on the operation control of FFBC-DC power distribution network is insufficient. In view of this,a
four-terminal FFBC-DC power distribution network was taken as the case to analyze the operating characteristic.
The control strategies of the fully blocked DC distribution network oriented to the interaction of source, load and
storage in states of startup, steady state and fault were proposed, and the roles of source, load and storage in
different strategies were analyzed respectively. Based on the Matlab/Simulink model, the coordinated control of the
whole FFBC-DC power distribution network was simulated so as to bring an intuitive understanding of FFBC-DC
power distribution network.

Key words: source-load-storage interaction; DC power distribution network; full fault-blocking converter

(FFBC) ; hybrid modular multilevel converter(MMC) ; coordinated control
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Fig.1 Topology of four-terminal FFBC-DC
power distribution network
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Tab.1 The operating mode of key converters
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Fig.2 Starting schematic of FFBC-DC distribution power grid
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Fig.3 The schematic of operation modes switching principle
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Fig.4 Simulation validation of the start-up strategy
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Fig.5 Simulation validation of the steady-state operation
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Fig.6 Simulation validation of the DC fault clearing process
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