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Structural analysis and optimization for equatorial diagnostic port plug of ITER
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Abstract: The equatorial port plug (EPP) is a key part used for the installation of the diagnostic system/instruments to
observe and measure the parameters relevant to plasma. With its big volume (2x2x3m) and heavy weight (over 43t) especially
its cantilever—shape in installation, EPP is subjected to great electromagnetic force/torque thus affecting its structural strength.
Moreover, the loads acting on EPP will affect the stability of optical system inside EPP so as to be easy to cause different
optical paths. The structural analysis/optimization is therefore very important to EPP. According to the conceptual model
provided by ITER (international thermonuclear experimental reactor), an FEA model based on the software ANSYS is developed
to analyze how the maximum electromagnetic force/torque and gravity of EEP itself affect its structure. The results revealed
that the stress is highly concentrated in both the positions where the BSM (blanket shielding module) is joined and the lifting
flange is provided. The improved structural design and optimization analysis verified that the EPP structure is available to meet
the requirements for both strength and deformation.
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Fig.1 3-D schematic of EPP Fig.2 FEA model of EPP
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Fig.4 Total electromagnetic load on BSM (with a starting time at 10sec) .
F M " g - -J— d - "
X Y 7 (a) 1K) 7 ; (b) BSM % 45 4k 1 AF
P 6 Ak B 36 15 i 7B
Fig.6 Displacement and strain of EPP before optimization (in meter)
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Fig.7 Stress distribution of EPP after optimization (in Pa)
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Fig.8 Displacement and strain of EPP after optimization (in meter)
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