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Abstract - This study is concerned with the

optimal design of DC reactor type high-Tc
superconducting fault current limiter(SFCL) by
Newton method. What should be first thought
over in developing SFCL is the condition in
which the cost function is minimized under
given constraints. So, this condition is
supposed to be the values corresponding to the
variables the cost function counts on. In this
paper, we got the result for the SFCL
available at the level of 6.6kV-200A by means
of simulation.
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Fig. 1. Schematic drawing of three-phase
DC reactor type SFCL
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Fig. 2. Process to find minimum
values by Newton Method
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Fig. 3. Algorithm for simulation
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Table 1. Conditions

parameters values
line to line 6.6 kV(ms)
input voltage line 3.8 kV(rms)
load 19.05 @
resistance hn; n+V epr(;(\:;er 05715 @
maximum power over 2.3 MVA
current 200 A(rms)
inductance 00172 H
turns ratio (s/p) 0.0172
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Fig. 4. Cost distribution in case of the
fault time B0ms
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Fig. 5. Coil(@) & line(®@) current in case of
the fault time 80ms
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Fig. 6. Coil(@) & SFCL(@) voltage in case of
the fault time 80ms

Table 2. Result in case of 80ms

parameters values

turns ratio (s/p) 0.61
inductance 1.09 H
critical current (after 30ms) 884 A

412 Al3BAIZF 10ms

Fig. 7. Cost distribution in case of the
fault time 10ms
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Fig. 9. Coil & SFCL voltage in case of the
fault time 10ms

Table 3. Result in case of 10ms

parameters values

turns ratio (s/p) 1.06
inductance 040 H

critical current (after 30ms) 520 A
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Optimized values with respect to the

Table 4. Optimal design

parameters values
inductance 570 mH
critical current over 620 A

fault time within 20 ms

turns ratio (s/p) 0.89
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