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Fault Mechanism Analysis of Flexible DC Distribution Network Based on LCL-
type Voltage Source Converter

GUO Qianwen, XU Zhong, ZHOU Kai, LUAN Le, MA Zhiyuan
(Electric Power Research Institute , Guangzhou Power Supply Co. , Ltd., Guangzhou 510420, Guangdong, China)

Abstract: Compared with L filter, LCL filter has better high-frequency filtering function and lower cost, so it
is gradually widely used. But at present, the fault mechanism of £10 kV flexible DC distribution network based on
LCL-type voltage source converter (VSC) have not been discussed in depth. In view of 10 kV flexible DC
distribution network of "hand in hand" type, the control model of LCL-type VSC applied in flexible DC distribution
network was given, then the transient characteristics of flexible DC distribution network under DC fault were
analyzed in detail, and the influences of grounding mode, IGBT blocking or not and line impedance for the situation
of fault were studied. Finally, the correctness of theoretical analysis was proved by simulation model.
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Fig.1  Topology structure of flexible DC distribution network
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Fig.2  Topology structure of LCL-type VSC
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Fig.3 Circuit diagram of flexible DC distribution

network under single-pole grounded fault
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Fig.4 Discharge circuit under single-pole grounded fault
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Fig.5 Circuit diagram of flexible DC distribution

network under inter-pole short circuit fault
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Fig.6  Discharge circuit of DC capacitance
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Tab. 1 Simulation parameters of converter in flexible DC

distribution network
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