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VII. CONCLUSION

In this paper, a digital relay scheme with a communication
overlay is proposed to protect microgrids with customer owned
DG sources. The proposed protection system relies primarily
on differential protection based on sampling the current wave-
form at 16 samples per cycle or more. A new and novel model
for HIF’s using random duration and time varying resistances
is also presented. This model is shown to accurately capture the
behavior of HIF’s which has been observed in previous litera-
ture. A loop structure is also shown to increase reliability against

contingencies while a radial configuration is shown to
easily collapse when islanded. The loop structure is shown to be
most effective when it connects that maximum possible number
of DG sources to the central loop. The simulation of the protec-
tion scheme shows that it is able to quickly detect and clear all
faults including HIF’s with current of at least 10% of the nom-
inal current, at all locations. Based on the research work and
results presented in this paper, the improved reliability can be
obtained with a central controller with communication to mul-
tiple measurement units for a reduced cost without installing ex-
plicit relays at each end of every line. An optimum strategy for
the number of relays and their location can be evaluated based
on the network topology at the location and ratings of the DG
sources.
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