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An Implementation of Intelligent Fault Isolation Device for LVDC
Distribution System Considering Slope Characteristics of Fault Current

8 9o DC HIHASOIM Atnot LS 42, ojel AHECl G453 EEleR QIstol Freto] ZifE 7Hsd
O] Lt &, 7|EQ| AW FL| F7|¢e 2= DC HITASS E2YX0| oA FEO| Bz, ALnMFo| HalEQl
A 12ty MESHA AtnftE 225k Weto] Eatt AFo(nh MM, B =20Me ME Fa=0f|
£ ANHEFO| dAZ EdE HERER AMEStn HESHAH ALE mEE £ As XSy Aot 22K
(intelligent fault isolation device, IFID)2| 2822 MA[SICE F, IFDE M2 F+E 12{5l0] HFQ| ZARYZ
APgSE, O] gfo| HEK|E Zust= 22 A 71 IFIDS| S&AZEE CHx

AR AlDE THESID NS AR E KT
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IFIDE T8It O7|M, H/wW EX|E= o ¢l 3t 290K, MEHA XE, MMM, HFMA, SMPS &
2 O|R0X|1, /W EX|FEE= ALNFO| ZARIE HAZICE ZFstn Ht=H| AXE Hojsk= CCSet X1I01 e
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Abstract When a fault is occurred in DC distribution system, the outage area may be extended due to rapid shut
down of main converter. Because the magnitude of fault current has limit to protection coordination in DC distribution
system, operation method to rapidly isolate fault section by considering slope characteristics of fault current is
required. Therefore, this paper proposes an operation method of intelligent fault isolation device(IFID), which can
detect and estimate the fault in rapid and accurate way considering slope characteristics of fault current with
distribution line constants. Namely, the proposed operation method in IFID calculates slope of fault current with
distribution line constants, and reduces its operation time by comparing the calculated slope value to setting value
to detect and evaluate the fault condition. Moreover, this paper implements the DC 350V, 4kW scale IFID consisting
of H/W and S/W sections based on the proposed operation method. Where, the H/W section is composed of main
and current limit switches, current limit resistor, voltage and current sensors and SMPS. And also, the S/W section
consists of control board and CCS to calculate the slope characteristics of fault current and control the semiconductor
device. From the test results based on the proposed operation method, it is confirmed that the IFID considering slope
characteristics of fault current can detect and evaluate the fault condition and limit the fault current faster than existing

method to consider fault current only.

Keywords : Intelligent Fault Isolation Device, Slope Characteristics, LVDC Distribution System, Protection
Coordination, Implementation, Etc.
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Fig. 2 Fault current characteristics with magnitude of load
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where, S, (n): slope characteristics of fault
current in zone n[kA/s], Al (n): variation of fault

current in zone n[kA], n: zone number
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Fig. 11 Operation characteristics of proposed IFID(Case I)
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