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The research and development on the applications of REBCO superconducting coil to the high field magnets for
NMR, MRI, accelerator and so on are in progress. In coils wound with REBCO tapes, large screening currents
are induced by the radial component of the magnetic field. The magnetic field due to the screening current
(hereinafter referred to as screening current-induced field) is generated in the direction opposite to the field by
the transport current, thus reducing the magnetic field, deteriorating the field homogeneity and affecting the
time stability of the magnetic field. These problems of screening current have been discussed. However, the
electromagnetic force due to screening current have not been discussed in detail yet. The screening current
leads to non-uniform current distributions in the REBCO tape. Therefore, the distribution of electromagnetic
force in REBCO coils is different from that at designing the coil assuming that the current uniformly flows
on the cross section of coils. Thus, there is the possibility that the screening current is a serious problem in
mechanical design of REBCO coils. In previous study, three-dimensional numerical simulation code has been
developed to calculate the spatial and temporal behavior of screening current distribution in REBCO coil. The
validity of the developed numerical simulation was confirmed by comparison with the experiments. In this
study, we expand the developed numerical simulation code to calculate the electromagnetic force and stress
due to screening current and discuss the mechanical strength structure of REBCO coil.
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