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Protection scheme of microgrid based on current traveling wave

LI Lian-bing, ZHANG Xiao-na, ZHANG lJia-an, SUN Lu-bin
(Control Science and Engineering, Hebei University of Technology, Tianjin 300130, China)

Abstract: Based on the characteristics of microgrid, for example small fault current, the bidirectional powerflow, etc, a protection
scheme is proposed and simulated. The traditional protection scheme based on overcurrent has some restrictions on the microgrid
protection, thus a novel protection needs to be explored. Based on the analysis of the above factors, a microgrid protection scheme is
proposed. Wavelet transform is used in analyzing current traveling waves to identify faulted location, the bus bar voltages are used
to determine whether a fault happened or not, and disturbance voltages are used to determine fault types. A microgrid model is

established using SVPWM with SimPowerSystems in Matlab/Simulink, and different faults in the islanded microgrid are simulated,

and the result shows that the proposed protection is valid in an islanded operating mode.
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Fig. 1 Schematic of the microgrid
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Fig. 2 Reflection and refraction of initial traveling

wave at busbar
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Table 1 Coefficients filter

k h, g
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1 0.375 2
2 0.125
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Fig. 4 Schematic of control system
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Fig. 5 Waveforms of voltage in-zone single phase fault
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Fig. 6 Waveforms of voltage out-zone single phase fault
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Fig. 7 Wavelet modulus maxima
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Fig. 8 Waveforms of voltage in-zone phase to phase fault
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Fig. 9 Waveforms of voltage out-zone phase to phase fault
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Fig. 10 Wavelet modulus maxima
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