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Abstract High voltage customers with ESS for peak management are required to install protection devices
of ASS (auto section switch) at the power coupling point. This installation is necessary to isolate the fault
section through protection coordination with reclosers installed at the power company (KEPCO).
However, a blackout at the customer side may occur as ASS can be operated ahead of the protection
device of the power fuse at the fault location due to the fault current reduction. This fault current
reduction occurs as the short circuit fault current at the DC side of the ESS may be decreased by the
impedance of the distribution transformers. Therefore, this paper presents an operation algorithm for
the protection cooperation using a graphic solution method that isolates the fault section by operating
the power fuse even with a low fault current. In addition, modeling of the entire system composed of
switching gear section, PCS section, battery section, and DC fault generator section is performed by
PSCAD/EMTDC. Finally, a testing device for protection cooperation is also implemented based on the
proposed algorithm. From the simulations and test results, it is found that the blackout, which is caused
by a short circuit at the DC side of ESS, can be prevented by selecting the proper power fuse. The power
fuse selection, in turn, is based on the proposed graphic solution method that operates the power fuse
ahead of ASS.
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Table 1. Test and simulation conditions

items components contents
ASS 25.8kV, 200A/15kA
500kVA,
M. TR(4-Y) 22.9/0.38kV
%Z: 5.43%Q
MCCB 1,2 6.4kA/42kA
switch gear MCCB 3 3kA/65kA
section
750kVA
IVR 0.38kV/0.38kV
%Z: 6%Q
isolation GOOkVA,
0.38kV/0.38kV
TR(4-Y) %Z: 5.09%9Q
AC module fuse 315A/100kA
. *
PCS section DC main fuse 500A*2/100kA
switching
IGBT frequency: 4kHz
50S/1P
battery section battery 1000V, 200kWh
174mQ
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