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Analysis on Power Burden of HTSC Elements Comprising SFCL using
Magnetic Coupling of Shunt Reactors

(Sung-Hun Lim"3)

Abstract

The power burden of high-Tc¢ superconducting (HTSC) elements comprising superconducting fault
current limiter (SFCL) using magnetic coupling of shunt reactors was analyzed. The magnetically
coupled shunt reactors play a role in distributing the even power burden between HTSC elements
comprising the SFCL, which contributes to the effective current limiting and recovery characteristics of
the SFCL. It was confirmed through the comparative analysis on the SFCLs with both the
magnetically coupled and the magnetically uncoupled shunt reactors that the magnetically coupled shunt
reactors could improve the SFCL's performance by equalizing the power burden of HTSC elements.

Key Words : High-Tc superconducting (HTSC) elements, Superconducting fault current limiter (SFCL),
Magnetically coupled shunt reactors, Power burden

.M 2 g ol #YF AYRFS fEa7] 9§ A9
H} o} = o O QO OlZF =
AABASE AR AR ATARAG 9T, oy o T TR HEE AAE
B A Tt U 2 ompdAE 29 AFADE TANE
o] "EHolt}, AN, 2AE2AEZ] A% Gl EAE D Folg AeENGe & ral
IAAFAoE nATAN 2AELAES] A d@ wetoz Avdes Astd Mez s
WANRE st 2AE ARARNF SAF o0l g ga wass
o 1FAFE ATFHE W 5 2HE Al A e o3 Ayow AL Axsl AEgA
grgol PEEe A4e zdeA Hol Wag He e meses waae] megelns
el AFAR 4L $PT W oz, Fuh< saseln. welgeadoZny ARAt 5
A% 2w Al AEof oleld & WA E mega ga wae B AlHoz A¥E 4
CH1,2]. EEE o848 Agd A= 25N #
ol A EAMEE AZATIAT =l A AGEFL FASGEd B @RHge %
ol 2HAE AFASVIE TS 2 - HEAA ol8t 2= 919t}
¥ 53, AEdZd w9xdE 2459 A4
EAVETIE 2 5%z #4 % 4UBA 7
a. Corresponding Author : superlsh73@ssu.ac.kr 21 SJl3lz 24
E R 2009.9. 8 a9 1e AVHew AFH HEAHE o &
Al . =
LTL;Q ; 2888 ]? ]2 F ZAE AFADIY S782E welFu, A

42



I L L L2 Iz Ls
TrcL
o—»—1
Rsct Rscz Rscs
Isct d Iscy - Iscs d
+ Vsa — — Vsa + T Veas —

3 1. AVH R AfE HAEHAEHE o] &3
ZAE AFATIY 573 =

Fig. 1. Equivalent circuit of a SFCL using
shunt reactors magnetically coupled.
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Fig. 2. Experimental circuit of a SFCL using
shunt reactors magnetically coupled.
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Table 1. Specification of an iron core and shunt

reactors.
2 4 AE F 94
ARG | =99l A A | =8
loy 235 | mm | A7]dgE A~ | 11 mH
lox 250 | mm (L) 45 | mH
Iy 137 | mm | Azedge~| 11 | mH
Ix 155 | mm (M) 45 | mH
t 49 | mm | AFAF K| 1
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Fig. 3. Load voltage and voltage waveforms of HTSC elements comprising a SFCL using shunt reactors.

(a) In case of using shunt reactors magnetically uncoupled (self inductance = 45 mH).

(b) In case of using shunt reactors magnetically coupled (self inductance

11 mI).

(c) In case of using shunt reactors magnetically coupled (self inductance = 45 mH).
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Fig. 4. Voltage-current tracks of HTSC elements comprising a SFCL using shunt reactors.
(a) In case of using shunt reactors magnetically uncoupled (self inductance = 45 mH).
(b) In case of using shunt reactors magnetically coupled (self inductance = 11 mH).
(c) In case of using shunt reactors magnetically coupled (self inductance = 45 mH).
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Fig. 6. Fault current waveforms of a SFCL
using shunt reactors.
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