Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 23, No. 1, p. 42, January 2010.

B 2-1-10
MEZ|dE X7|ZetS 0|8

ﬁl_}

EHMEAXE

EHCHGHETIE PHsHE
Mg 24

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

Ayg's
(Sung-Hun Lim"?)

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-T¢ superconducting (HTSC) elements, Superconducting fault current limiter (SFCL),
Magnetically coupled shunt reactors, Power burden
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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.
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A A & | g9 dA T k| 99
loy 235 | mm | #7]9igd2| 11 | mH |
_‘hfltJK 250 | mm (L) 45 | mH
hy 137 | mm | Azdyei~| 11 mH
Iix 155 | mm (M) 45 | mH
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(a) 71422 22d MEHYEHE HLF 3 (R71dgd2(L) = 45 mH).
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(c) A71H ez Ad VEAEHE AL 45 (A71AHEA(L) = 456 mH).
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 mH).
(¢) 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. 5. Resistance curves 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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