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Abstract

The short circuit of DC microgrid will lead to serious losses such as power burned down and dam-
age of a large number of power electronic devices. Based on the controllable type of power elec-
tronic devices, active protection control is applied to the short circuit protection of DC microgrid.
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In this paper, the DC microgrid containing multi-energy storage system is taken as the research
object. It can find out the common characteristics of inter-pole short circuit faults in three-phase
AC/DC and three-phase staggered DC/DC converter modes. On this basis, a DC microgrid control
protection cooperative active protection method and its start-up criterion are proposed to sup-
press inter-pole short-circuit current. This method is based on the fully controlled device insu-
lated gate bipolar transistor IGBT. It can solve the problem of inter-pole short circuit fault in DC
microgrid and realize the active protection of power electronic components in the converter.
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Figure 1. Equivalent diagram of short-circuit fault between three phase AC/DC poles
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Figure 2. Equivalent diagram of short circuit phase between AC/DC poles
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Figure 3. Equivalent diagram of short-circuit fault between three-phase staggered DC/DC poles
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Figure 4. Equivalent diagram of short circuit stage between three-phase staggered DC/DC poles
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Figure 5. Topology of active short-circuit protection between three-phase AC/DC poles
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Figure 6. Topology of active protection for short circuit between three-phase staggered DC/DC poles
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Figure 7. Flow chart of protection scheme design
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Table 1. Lithium iron phosphate battery simulation parameters
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Table 2. AC/DC converter parameters
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Figure 8. Short-circuit waveforms between three phase AC/DC poles
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Figure 9. Short-circuit waveforms between three-phase staggered DC/DC poles
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Table 3. AC/DC and DC/DC converter parameters
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Figure 10. Three-phase AC/DC active protection waveform
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Figure 11. Three-phase staggered DC/DC active protection waveform
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