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An innovative high-field superconducting magnet of Canted-Cosine-Theta (CCT) type has been proposed for
Future Circular Collider (FCC) 16-T dipole magnet design. The unique mechanical structure intercepts the
accumulated forces lowering the stress on the windings: intrinsic stress management in high-field Nb3Sn ac-
celerator magnets. Nevertheless, the former itself also becomes a barrier for heat to quickly propagate in case
of a quench. To succeed in the CCT-type magnet design and construction, the quench protection is a challeng-
ing task which requires detailed investigation of the electrothermal behavior of this magnet. In this paper, the
potential detection and protection concepts are studied on both aspects of multiphysics simulations and exper-
iments on a two-layer short model built at Paul Scherrer Institut (PSI). The 2D User-Defined Elements (UDEs)
developed by LBNL in ANSYS Mechanical APDL, which support the multi-dependence material properties
and include the effect of cable-eddy currents, are adapted and used in the coupled electrothermal, electrody-
namic and electric circuits calculations for two-layer CCT-type magnets with different protection methods,
such as Coupling-Loss Induced Quench (CLIQ) and Energy Extraction (EE) system. The simulation predic-
tions and the experimental results are the first steps of the conceptual design and feasibility validation of the
construction of a fast and efficient quench protection system of CCT-type magnets for accelerators.
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