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Analysis on Current Limiting and Magnetizing Characteristics Due to Winding

Locations of Superconducting Fault Current Limiter Using E-I Core
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Abstract: This paper compared current limiting characteristics of superconducting fault current limiter (SFCL) using

E-I core due to the location of windings. Since E-I core has three legs and two magnetic paths, the current limiting

characteristics of SFCL were expected to be affected by the installation location of windings, either center leg or

right/left leg. To analyze its characteristics, the electrical equivalent circuit of the SFCL were derived and the

electromagnetic analysis for the SFCL with the designed structure were performed. From the short-circuit tests, the

hysteresis curve and the voltage-current trajectory of the SFCL due to the installation location of windings were

extracted and compared each other. The SFCL with windings in the center leg of E-I core was shown to be larger

magnetizing inductance compared to the one with windings in the right or left leg of E-I, which was analyzed from

the hysteresis curve. In addition, larger decreased fault current right after the fault occurrence in the SFCL with

windings in the center leg of E-I core was confirmed than the SFCL with windings in the right or left leg of E-I.
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Fig. 2. E-I core conneted windings on each leg. (a) Middle
leg of E-I
windings and (b) right

core connected with primary and
leg of E-I

primary and secondary windings.
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Fig. 3. Analysis model of E-I core.

Table 1. Parameters of analysis model.

Parameters Mean Value [Unit]
1, Total length of flux path (a)| 845.8450 mm
I Total length of flux path (b)| 845.1172 mm
Ac Cross section area of core 2,500 mm?’
Tni Turn number of coil 1 176 Turns
Tx: Turn number of coil 2 66 Turns
Aw Cross section area of coil 8 mm’

Ry Resistance of coil 1 2.1 Q

Ry Resistance of coil 2 05 Q

a Length of a 248 mm

b Length of b 152 mm

Ic Critical current of 21 A
superconductor

Max: 8.657e4  Max: 1.337e5

*108
1337

1.268

1199

[TTT]

1131
1,062
0,993
0.925
0,85
0.787
0.719
0.65

0.581
0513
0,442
0.375
0,307
0.238
0.169

0.101

0,032
Min: 3.351e-8  Min: 302165

Max: 8.637e4  Max: 1.337e5

x10% *108
1337

—11.268
11198
{1131
1 1.062
0.993
0.925
0.85
0.787
0.719
0.65
0.581
0.513
0,444
0.375
0.307
0.238
0.169
0.101

[TTTTT]

0.032
in: 3,351e-8  Min: 302165
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Fig. 6. Graphs of voltage and current for right leg. (a)
Primary and secondary current, (b) applied voltage to HTSC,
and (c) primary and secondary voltage.
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Fig. 7. Graphs of voltage and current for middle leg. (a)
Primary and secondary current, (b) applied voltage to HTSC,
and (c) primary and secondary voltage.
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Fig. 8. Experimental hysteresis curve of middle and right leg.
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Fig. 9. Vsrcr-Isrcr curve during fault.
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