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Abstract When a fault occurs in a DC distribution system, the outage area may be extended due to rapid
shutdown of the main converter. Because the magnitude of fault current has a limit to protect
coordination in a DC distribution system, an operation method is required to rapidly isolate a fault
section by considering slope characteristics of the fault current. Therefore, this paper proposes an
operation method for an intelligent fault isolation device (IFID), which can detect and estimate a fault
in a rapid and accurate way by considering slope characteristics of the fault current with distribution
line constants. The proposed operation method for an IFID calculates the slope of the fault current with
distribution line constants and reduces its operation time by comparing the calculated slope value to a
setting value to detect and evaluate the fault condition. Moreover, we implemented a DC 350-V,
4-kW-scale IFID consisting of H/W and S/W sections based on the proposed operation method. The H/W
section is composed of main and current limit switches, a current limit resistor, voltage and current
sensors, and an SMPS. The S/W section consists of a control board and CCS to calculate the slope
characteristics of the fault current and control a semiconductor device. From the test results based on
the proposed operation method, it was confirmed that the IFID considering slope characteristics of the
fault current can detect and evaluate the fault condition and limit the fault current faster than an
existing method that considers the fault current only.

Keywords : Intelligent Fault Isolation Device, Slope Characteristics, LVDC Distribution System, Protection
Coordination, Implementation, Etc.
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where, Sfau,t(n)i slope characteristics of fault
current in zone nlkA/sl, Al,,,(n): variation of

fault current in zone nlkAl, n: zone number
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where, Z(n): operation signal of IFID in zone n
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Table 1. Test conditions

items contents
type MOSFET
number of 2
modules[EA]
drain-source
breakdown 650
) . switching | voltage[V]
intelligent modules |load factor of]
fault isolation| insulation 60
device voltage[%]
turn'-on delay 20
time[ns]
turn-*off delay]| 82
timelns]
current limit resistor[2] 5.8
AC grid rated voltage[Vac] 220
rated capacity[kW] 20
main input voltage[Vad 380
converter
output voltage[Vacl 350
I Case 1 624.9ImQ1+3.571[mH]
ine
impedance Case TI 937.3(m 0 1+5.356(mE]

904
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