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Analysis on Power Burden of HTSC Module due to Fault Current’s Amplitude

of a Flux-Lock Type SFCL with Two Triggering Currents

Tae-Hee Han' and Sung-Hun Lim**

! Department of Aero Materials Engineering, Jungwon University, Goesan 28024, Korea

% School of Electrical Engineering, Soongsil University, Seoul 06978, Korea

(Received April 18, 20156 Revised May 20, 2016; Accepted June 7, 2016)

Abstract: In this paper, the power burden of High-T¢ superconducting (HTSC) module comprising the flux-lock type

superconducting fault current limiter (SFCL) with two triggering currents during the fault period was analyzed. The

short-circuit tests for the simulated power system with the SFCL in the different fault positions, which were

expected to affect the amplitude of the fault current, were carried out. Through the comparative analysis on the

power burden of the HTSC modules, the proposed flux-lock type SFCL was confirmed to be effective to divide

into two power burdens according to the amplitude of the fault currents.

Keywords: Flux-lock type superconducting fault current limiter (SFCL), Two triggering currents, Fault positions,
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Table 1. Design specifications of the flux-lock type SFCL.

Transformer (Tr) Value Unit
Rated capacity 5 kVA
Voltage of primary side 400 \'%
Voltage of secondary side 200 A"
Inductance ratio of two coils(Ly/Ly) 0.053 -
Turn ratio between two coils(Ny/Ny) 3 -
Resistance of load Value Unit
Load; 41.2 Q
Load, 20.6 Q
Line impedance Value Unit
Inductance of line (L) 1.82 mH
Inductance of line (L,) 2.74 mH
Resistance of lime (R;) 0.097 Q
Resistance of lime (R,) 0.14 Q
HTSC elements Value Unit
Material YBCO -
Critical Temperature 87 K
Critical Current(I¢) 25.7 A
Inserting resistance (Rs) 0.77 Q
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Fig. 1. Schematic configuration of the flux-lock type SFCL

with two triggering components.
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Fig. 2. Schematic configuration of a power distribution system
including the flux-lock type SFCL where is applied into the
outgoing point of the fault feeder.
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Fig. 3. Fault current and voltage waveform of the HTSC
elements comprising the two triggering components of the
flux-lock type SFCL due to the fault location. (a) In case that
the fault occurs at F; location, (b) In case that the fault

occurs at F, location.
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Fig. 4. Power waveform of the module and the two triggering
components of the flux-lock type SFCL due to the fault
location. (a) In case that the fault occurs at F; location, (b) in
case that the fault occurs at F, location.

= O uw

dm
ox,
|J o
W
o
=
=
o
i
i)
|m
i)
Y
P>
_>~l'_‘
i)
2}
=il

o
>‘
o
i
(@]
oo X Jg X m m fe

)
™ L
o
I
kil o
4%
P
Rl
o2
O,
r_>1.Jv_Lr_>i

fault period

no recovery

160

T
@
=]

§
[A] eBejjon

_12‘, T T T T T
350 400 450 500 550 600 650 700
Time [ms]

©
=S

_,fault poriod | no recovery -

=
o
o

150

-100

Voltage [V]
(-]

=

=

=]
\

- 50

-200 4

[v] uaund

-300 T T — —T T — T — -5
350 400 450 500 550 600 650 700
Time [ms]

=1

Fig. 5. Fault current limiting characteristics of the flux-lock
type SFCL in case that the fault occurs at F1 location. (a)
current and voltage waveform of modules and superconductor
element, (b) current and voltage waveform of coils comprising
the SFCL.
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Fig. 6. Fault current limiting characteristics of the flux-lock
type SFCL in case that the fault occurs at F, location. (a)
Current and voltage waveform of modules and superconductor
element, (b) current and voltage waveform of coils comprising
the SFCL.
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