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Abstract Recently, the protection coordination method of DC systems has been presented because
renewable energy and distributed resources are being installed and operated in distribution systems. On
the other hand, it is difficult to detect ground faults because there is no significant difference compared
to a steady-state current in ungrounded IT systems, such as DC load networks and urban railways.
Therefore, this paper formulates the detection principle of IMD (Insulation Monitoring Device) to use it
as a protection coordination device in a DC system. Based on the signal injection method of IMD, which
is analyzed by a wavelet transform, this paper presents an algorithm of detecting ground faults in a DC
system in a fast and accurate manner. In addition, this paper modeled an IMD and an ungrounded DC
system using the PSCAD/EMTDC S/W and performed numerical analysis of a wavelet transform with the
Matlab S/W. The simulation results of a ground fault case in an ungrounded DC system showed that the
proposed algorithm and modeling are useful and practical tools for detecting a ground fault in a DC

system.

Keywords : Detection Algorithm, Insulation Monitoring Device(IMD), MATLAB, Protection Device,
PSCAD/EMTDC, Ungrounded DC System
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Fig. 1. Protection method of IMD
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Fig. 7. Modeling of IMD for ungrounded DC system
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