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Fig.1 Radial and looped topologies of DC microgrid with wind turbines
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Fig.2 Equivalent circuit of VSC during DC-line
short circuit fault
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Fig.3 Three stages of VSC transient response during
DC-line short circuit fault
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Fig.4 Relationship between [, and C for different
values of L,when Uy=400V and /,=75 A
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Short circuit fault analysis and protection scheme for looped DC microgrid
WANG Yi,YU Ming,ZHANG Lirong
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Baoding 071003, China)
Abstract: With the looped DC microgrid with wind turbines as the research object,the transient characteristics
of VSC(Voltage Source Converter) during the pole-to-pole short circuit fault of DC buses are analyzed,based
on which,its fault location and protection scheme with current differential protection as main protection and
under-voltage protection as backup protection is proposed. The currents and differential currents of DC input
and output are detected to locate and isolate the faulty lines and the under-voltage backup protection is
applied to ensure the safe operation of DC microgrid with faults. MATLAB/Simulink-based simulation is
carried out for the looped DC microgrid to verify the feasibility of the proposed protection strategy and
results show that the designed protection system responses rapidly to the pole-to-pole short circuit fault
according to the differential current to realize short circuit fault location and isolation of the DC microgrid.
Key words: DC microgrid; looped topology; pole-to-pole short circuit; failure analysis; current differential

protection; electric fault location



