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Characteristics Analysis of a Small Scale Persistent Current Switch
System by using Coated Conductor

h=4 —1 oo

1 2
294, &85 FHL

1 =3 4%
Fal amdd o

Yeong Sik Kiml, Yong Soo Yoonz, Seong Eun Yangl, Dong Keun Parkl,
Min Cheol Ahn®, Tae Kuk Ko"*

Abstract: This paper presents characteristics analy-
sis of persistent current switch (PCS) system on a
small scale by using YBCO coated conductor (CC).
A high temperature superconductor (HTS) PCS sys-
tem mainly consists of a PCS, a HTS magnet load,
and a magnet power supply (MPS). To design the
optimal heater triggering switch, the three-dimen-
sional heat conduction model was analyzed by finite
element method (FEM). The electrical equivalent
model considering the n-value of CC was applied to
analyze current decay during persistent current
mode. In the experiment and simulation, the heater
was applied with a current of 0.43A and the current
was ramped up to 10A and 20A with 0.2A/s.
Finally, experimental results of the HTS PCS sys-
tem have been compared with the theoretical results.
It has been concluded that flux creep can not influ-
ence the results because the operating current was
40% of critical current and optimal sequential oper-
ation of the PCS system is indispensable to enhance
its performance.

Key Words: flux creep, coated conductor, persistent
current, heater trigger.
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Fig. 1. Overall view of the PCS system.
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Fig. 2. Sequential diagram of the PCS system.
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Fig. 3. Equivalent circuit of the PCS system.
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Fig. 5. Simulation results of thermal analysis.
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Table 1. Electrical parameter for the simulation.
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Table 2. Time table of the experiment and
simulation.

Applying timel(s)
Parameter
10A 20A
Hs | Heater start time 15 15
Ms | Magnet start time 154 152
He | Heater end time 235 283
Me | Magnet end time 299 397
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