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The No-insulation (NI) REBCO as an insert magnet has been applied to overcome the field limitation of LTS
NMRs. So far, NI REBCO pancake coils have shown a “self-protecting”characteristic in experiments and, con-
sequently, basic mechanism of self-protecting from thermal runaway has been widely studied by analyses
under a low magnetic field or cooled by liquid nitrogen. However, several HTS insert magnets are designed
with <20 K operating temperature or >10 T background field assumption. The transient variations of magnetic
field and temperature affects the local critical current in the magnet, and they determine different electrical
behaviors in equivalent No-insulation REBCO circuit. Thus, the thermal stability during charging process
or after quench should be considered in the preliminary ultra-high field magnet design. In this study, an
electromagnetic-thermal model is introduced consisting of electric and thermal contact resistances between
turns and inductance matrix for the numerical simulation, and then the transient influences are further dis-
cussed by different operating temperatures, coil sizes, and background fields during charging/discharging and
after quench to propose appropriate electrical and thermal contact resistances of the magnet.
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