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The Design, Construction and Operational Characteristics of the
Superconducting Persistent Current Switch

REE AR ET-MERE -5 KR
(Yun-Sang Oh - Sang-Jin Lee - Kyeong-Dal Choi - Kang-Sik Ryu - Tae-Kuk Ko)

Abstract - Low power superconducting persistent current switch(PCS) for the superconducting magnet systems in the
persistent mode was developed and its experimental results were analyzed when the system was charged or discharged. The
multifilament NbTi wire with Cu matrix was used for the PCS. The constructed NbTi superconducting switch with
superconducting magnet system operated successfully. It also operated on-off switching action with good stabilization. The
maximum operating current in persistent mode was 60A (at 1T). In persistent current mode, the decay of the persistent
current at 60A was observed. Its decay was 3.55% in 60 min. It is possible to make the persistent current switch with the
better decaying of persistent current if some problems for joint resistance are solved.

Key Words : Persistent current switch(%d-72AF291X]), Persistent mode(% 787 %2=), Superconducting magnet system(Z &
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Fig. 1 Equivalent circuit of superconducting magnet system
with a PCS
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Fig. 2 Equivalent circuit of sc magnet system when a
PCS is quenched
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Table 1 Specification of the superconductor for the PCS

A 27 NbTi/Cu

49A _x K 9.3

AA AF A 80 (@1T,4.2K)
gl E 4= 2 24

e g Hm 32

A Ag mm 0.45

H) 2] & nfcm 35

HAFA Thy) 25

Twist Pitch mm 20

NbTi/Cu 1/7
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Table 2 The main parameters of the constructed PCS

W& 2E mm 28
g% N mm 29
Bl 2o mm 30
A turn/% 58
9 3 2
Sil=R S uH 53
A el m 11
A A5 mQ 20
BlE] A& mm 26
BlE AMg turn 37
BlE{ A Aol m 3
3le A3 mQ 100
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persistent current of 60A
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Table 3 The current decay w.rt. time in the persistent

mode of 60A
A (F) (I-I,)/I, < 100 (%)

0 0

8 -0.04
15 -2.27
20 -2.45
25 -2.56
35 ~-2.27
37 -3.18
38 -3.73
52 -3.73
60 -3.55
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