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Electromagnetic-structure coupling analysis of EDPP for CFETR under multiple

electromagnetic conditions
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Abstract  [Background] China fusion engineering test reactor (CFETR), a fully superconducting tokamak device
designed and developed in China, aims to solve the physical and engineering problems between international
thermonuclear experimental reactor (ITER) and the DEMO. The diagnostic port plug is a key part of the CFETR
device and its internal diagnostic system can realize the monitoring and feedback control of the device's operating
parameters. As the diagnosis port plug is close to the plasma area, the huge electromagnetic (EM) load induced on
this component during the plasma disruption will affect the stability of the device structure. [Purpose] This study

aims to analyze the EM load on equatorial diagnostic port plug (EDPP) under different EM conditions. [Methods]
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First of all, the conceptual design of EDPP was completed according to the requirements of CFETR diagnostic

system. Then, the EM loads of 10 MA plasma under linear and exponential conditions were evaluated using the

commercial finite element analysis software ANSYS. Finally, the effects of the integrated and distributed scheme

designs on the EM load distribution of the EDPP were discussed. [Results & Conclusions] The results show that the

maximum stress generated on the EDPP with an integrated or distributed design are both less than 10 MPa, which

meets the design requirements. In addition, the maximum EM load on the EDPP shows that the plasma linear

disruption is greater than the exponential disruption.
Key words CFETR, EDPP, MEC, EM load
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Fig.2 Integrated assembly structure of EDPP for CFETR
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Fig.5 Vertical view of eddy currents in integrated EDPP model
(a) Exponential decay, (b) Linear disruption
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Table 1 Comparison of the maximum eddy current and stress on integrated and distributed EDPP
2R MEfE % Linear disruption e %Y Exponential decay
Bk paiiE:v AR g VagiiBay AL B
Integral Distributed Variation / % Unibody Distribution Variation / %
it Vortex / MA-m™ 2.47 1.93 -21.8 1.17 0.882 -24.6
V.7 Stress / MPa 10.4 12.3 18.3 6.76 6.32 -6.5
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