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The Computer Simulation on the Characteristics of the Non-Inductive
Superconducting Fault Current Limiter
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Abstract— This paper is a study on the computer simulation of the characteristics of the superconduc-

ting fault current limiter. Input variable parameters are apparent power, load resistance value, line

resistance value and so on. Initial fault current 2 times larger than the trigger current is required to re-

duce the switching time of SFCL. The propagation velocity increases abruptly, the transport current is

several times larger than the ciritical current. In this paper, the switching time is calculated to be 3234

sec, and the initial fault current is 19 times larger than the critical current. Because the trigger coils

are bifilar winding, they have litile impedance in superconductiong state. After fault occurred, the lim-

iting coil acts as a superconducting reactor and the trigger coils quench at a critical current. Without

the SFCL in the circuit, fault current after the load impedence is shorted might be increased to 1100A.

The fault current is, therefore, successfully limited by the superconducting limiting coil to 100A deter-

mined by the coil inductance.

Key Words : Superconducting Fault Current Limiter(SFCL), Propagation Velocity, Switching

Time, Bifilar Winding
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START

INPUT : V,A,Rl,I,TR
MAX_a, MAX_b,MAX_Lbif.

!

CACULATE : Inductance(Ll) of Limiter
by employing the limited fault current

¥

SET : Initial radius, Initial length
of Limiter

¥

CALL : Inductance & Mutual Inductance
subprogram

¥

Calculate : Turns(N1) of Limiter

¥

SET : Length({wl,w2} of Epoxy Insulation

v

by employing the TR

¥

SET : Turns of Trigger coils(N2,N3)

CALCULATE : inductance of trigger coils
& bifilar winding(L2,L3,Lbif)

YES

Lbif ¢ MAX_Lbif

NO

OUTPUT : a,b,N1,N2,N3,
wl,w2,L1,L2,L3,Lbif

YES
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Fig. 6 Flow chart of the design of the SFCL pa-
rameter
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START

INPUT : Parameters of SFCL
& Fault time occurred
(a,b,w1,w2,N1,N2,N3,p,T,MAX_T,FT}

'

CALCULATE : L1,L2,L3,
M3,M4,M5,Lbif
{by Inductance Subprogranm}

!

CALCOLATE : {1,i2,13

v

INCREMENT : T

T - FT YES

No variation : The Impedance
of Trigger coil

CALCULATE : The Current,Voltage
of SFCL in time domain

'

) GUTPUT : The Current,Voltage
of SFCL

YES

T < MAX_T

NO
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Fig. 7 Flow chart of the Analysis of the SFCL
system
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INPUT : All Specification
on Trigger Coils

v

Calculate :'A;P,Atot,Asc

¥

SET : Initial Transport
Current (Im)

¥

CALCULATE : Jm,Jco,Jav,
C,K,YL,2L,F,Yt, 7t

(Ts-To) <0.0
INCREMENT : Im

CALCULATE : Ts

T8 = To + 0.0001 !——*—I

In ¢ MAX_Im

NO

CALCULATE : Switching Velocity
of Trigger Coil

a8 8 2HAANE Tl g A Eae A

=2
ETJ—E

Fig. 8 Flow chart of the switching time
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