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(Analysis Operating Characteristics of Matrix—Type Superconducting Fault Current
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Abstract

It is very important for power stability to suppress the excessive fault current happened frequently in the
real power grid The superconducting fault current limiter (SFCL) is one of the most effective ways to reduce
the fault current among the facilities developed so far. In this paper, we have investigated the operating
characteristics of the power grid with the SFCL according to three types such as the single, double and triple
line-to-ground faults. In addition, we analyzed the consumption power of the superconducting units based on
the working data of the SFCL. We confirmed that the fault current could be limited lower than its peak value
to 85 percentage in initial fault condition and to 9% percentage after one cycle in the matrix-type SFCL. The
consumption powers of the superconducting units were almost equal by reduction of the difference of the
critical current between superconducting units element.
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Fig. 1. Equivalent circuit of three-phase matrix-type SFCL
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Fig. 2. Experimental circuit for transition condition
in the three-phase power grid
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Table 1. The designed parameters of reactors to
expose the magnetic field, shunt reactors
and shunt resistances

Turns | Resistance[ ] | Inductance[mH]
Lr-a | 570 357 1367
Reactors | Lrp | 570 356 1261
Lt | 510 353 1250
Les,
Lec,
Shunt Lee,
Reactors | Le-y,
Len,

Reg,
Re,

Shunt Re,
Resistances| Rcr,
Ren,
Req
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superconducting units of each phase after
triple line-to-ground fault
(a) R-phase (c) S-phase (¢) T-phase
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Fig. 7. Power curves consumed by superconduc-
ting units of each phase after triple
line-to-ground fault
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