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The Manufacture and Characteristic Experiment of 220Vrms/100Apeak
Class Superconducting Fault Current Limiter
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Abstract - We analyzed the characteristics of a power system with superconducting fault current limiter and showed the
possibility of the application of a superconducting fault current limiter to a real power system through manufacturing of and
experiment about 220Vrms/100Apeak class superconducting fault current limiter. We experimentally confirmed that the
overvoltage of superconducting fault current limiter increased as the rate of current sharing to the limiting coil grew. The
fault current could be limited within a few milliseconds when it was applied to a power system in series. Therefore, we could
confirm that superconducting fault current limiter was effective in protection of a substation or power plant at short-circuit

fault.
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Table 1 Specifications of the supercoducting wire

ZALE AA(strand)
Adydo] gle o 23 0.151 (mm)
Adrakg 23e A3 0.170 (mm)
filament diameter 04 (um)
filamment twist pitch 15 (mm)
insulation Polyester vamish
matrix ratio
04:1.7:
(70Cu-30Ni : 90Cu-10Ni : Nb-465T0) L7
DC critical current(4.2K) 3A at 1T
2dllx 2g g)olo] (SUS 34)
Hangte] gl o 2A 0.15 (mm)
. . Esterimide
insulation .
vanish
FHE A (cable)
Adyato] glg o A7 0.151 (mm)
dAdvatg 23t A 0.170 (mm)
ZAR AMe ¢ 6+1 (SUS)
cable twist pitch 73
DC critical current(4.2K) 216A at 1T
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Table 2 Specifications of the supercoducting fault current
limeter
AA Ax A% A
A | 2600 (F2) 2650 (“32)
2 0
L R Y 103mH
ks 1380 () 143.70(¢2)
=
EE. . | TH TOuH
249 | 39mm 40mm
Lk 1400 (7-2) 1430 (A42)
= A4
A3 Gk 77.20H 77.00H
34 | 39mm 40mm
FSE. 2.0uH 57uH
23 Zol 120mm 120mm
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Fig. 1 Construction of limiter and trigger
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Fig. 2 Superconducting fault current limiter with current
lead
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Fig. 3 Experimental circuit for fault simulation with switch

control unit
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Fig. 4 Waveform of source voltage and total current at fault

SV PO o
E 100 :—?Zo 3,
- ANAANAAAAARD L, 3

o ATATAVAVATAYAVATAVATA g

19850 o055 0.60 J;:)e.csls 0.70  0.752°°

a8 5 92 EgAzmde WHF 9F ARG, D% @
u e A5G L3S

Fig. 5 Waveform of trigger current and limiter current
at fault
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Fig. 6 Waveform of terminal voltage and trigger resistance
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Fig. 7 Resistance rise of trigger coil with respect to fault
angle
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