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Analysis on Cooling Process
of ITER Toroidal Field Inr cryostat Feeder System
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(Instituteof Plasma Physics, Chinese A cademy of Sciences, Hef et 230031, China)

Abstract: The IT ER toroidal field (T F) ircryostat feeder system (ICF) locates in the
main cryostat of the Tokamak. It consists of 18 segments, which form a ring by connec-
tors and hang on the corresponding TF coil terminal area. During cooling down the com-
ponents in the cryostat, the shrinkage of ICF is not synchronous with the TF coil. In
this case, relative displacement occurs on the circumferential end surfaces of the neigh-
bor segments, so that the function of displacement compensation is required on the con-
nector. Researching on cooling process of the ITER TF ICF system, finite element
method ( FEM) was applied on the numerical simulation of the steady-state and transient
temperature field in the ICF. The heat load and temperature distributions in ICF were
worked out; furthermore, the temperaturetime curve and deformatiorr time curve were
also presented. The results show that active cooling is not required on ICF, the heat
load and thermal stress is very weak. Meanwhile, the results will provide primary pa
rameters for the design of connector with compensation function.
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Fig.2 Meshed FE model of ICF
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Fig.5 Thermal stress distribution of ICF
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Table 1 Temperature areas, heat loads and

thermal stress of ICF

, K 4.5~ 17.4 4.5~ 14.7 4.5~ 17.3
, W 5.40 - 4.61 -0.79
, M Pa 40.9 3.8 22.6
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Fig.7 Cooling down temperature time curves
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Fig.9 Radial displacement time curve of ICF
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