A Study on the Basic Characteristics of Persistent Current Mode
Operation for Small Scale High Temperature Superconducting Coil with
No-insulation Winding Method
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Abstract: This paper aims to evaluate the
feasibility = of using no-insulation High
Temperature Superconducting (HTS) coil in
persistent current mode system. A HTS coil
in persistent current mode system usually
includes one or more non-superconducting
joints in its circuit. And the current decaying
rate of the coil is affected by the resistance of
joint in persistent current circuit. If the
resistance of joint is large, decaying rate of
the current drastically increases. Therefore,
reducing the joint resistance of the HTS coil
is very important in persistent current mode
system. In this paper, the no-insulation HTS
coil is suggested as a way to reduce the joint
resistance with the embedded parallel contact
resistance naturally made by no-insulation
winding method. Two small coils are
fabricated with insulation and no-insulation
winding method, and persistent current mode
system experiment of each coil is preformed
and analyzed.
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Fig. 1. (a) circuit diagram of insulation coil
on PCS system (b) circuit diagram of
No-insulation coil on PCS system.
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Fig. 2. V-1 curve of double pancake coil
before joint.

Table 1. Specification of sample coil.
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Fig. 3. Designed joint equipment for equal
joint resistance.

Fig. 4. Experiment set-up for PCS test.
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Table 2. Specification of heater.
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Fig. 5. Operation sequence of persistent

current switch system.
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Fig. 6. Current decay waveform of each coil
in the closed loop.
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Fig. 7. Joint resistance waveform using 4point
probe.
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Table 3. Experiment and formula results
comparison of 4point probe and time constant.
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