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It is well-known that the first step for developing an application system is calculating the operating current with regards to the rating. In second- *»* This study proposes a calculation method through experiment and simulation with an 8-turn coil to reduce the analysis
generation high-temperature superconducting applications, however, asymmetric wires and other vulnerabilities make it difficult to calculate the variables. However, the proposed method may not be suitable if thermal and mechanical problems are introduced, such as
operating current. by increasing the number of turns or increasing the width of the wires. However, it is important to note that the Sl coil

Therefore, this study proposes a smart insulation (SI) coil as a method to improve the stability of the 2G HTS coil. Based on the high electrical
stability of the Sl coil com-pared to the insulation coil, this paper also discusses the reliability of the operating current determined within the
allowable current density. The electrical stability is verified through coil experiments, and a method to determine the operating current is
discussed.

proposed in this study is more electrically stable than conventional insulation coils. Thus, less margin can be applied than in
the insulation coil to achieve stability.

* Though not mentioned in this paper, when the magnetic field decreased due to current bypass in an extreme transient state
through a 100-turn SI racetrack coil test, the magnetic field value was detected and the input power was cut-off, thus
successfully protecting the coil. This is one solution to the problem of permanent damage to coils in high-temperature
superconducting applications.

*In the future, in HTS application system design, data-bases should form the basis of predictable operating cur-rent

' ' h ' lculati f a ReB il he high electrical ili llability of the SI . . L. . ",
This study discusses the operating current calculation process of a ReBCO coil based on the high electrical stability and controllability of the S calculation according to the type of application system and the operating conditions.
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where.af, L, R, d7; @,, and m, are the magnetic vector po-tential due to a current |, Length of a HTS coil, radius, ele-ment of , direction vector of r and permeability of free space, respectively.



