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Thermomechanical analysis of the DFLL test blanket module for ITER

CHEN Hong-li, WU Yi-can, BAI Yun-qing
(Institute of Plasma Physics, Chinese Academy of Sciences, Hefei of Anhui Prov. 230031, China)

Abstract: The finite element code is used to simulate two kinds of blanket design struc-
ture, which are SLL (Quasi-Static Lithium Lead) and DLL (Dual-cooled Lithium Lead)
blanket concepts for the Dual Functional Lithium Lead -Test Blanket Module (DFLL-
TBM)submitted to the ITER test blanket working group. The temperature and stress
distributions have been presented for the two kinds of blanket structure on the basis of
the structural design, thermal-hydraulic design and neutronics analysis. Also the me-
chanical performance is presented for the high temperature component of blanket struc-
ture according to the ITER Structural Design Criterial (ISDC). The rationality and fea-
sibility of the two kinds of blanket structure design of DFLL-TBM have been analyzed
based on the above results which also acted as the theoretical base for further optimized
analysis.
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Fig.1 3-D model of DFLL-TBM
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Fig.2 Temperature distribution of the
DLL-TBM structure
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Fig.3 Von mises stress distribution of the
DLL-TBM structure
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Fig.4 Temperature distribution of the

SLL-TBM structure(scenario I)
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Fig. 5 Temperature distribution of the
SLI-TBM structure(scenario II)
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Table 1 Temperature and primary stresses
Temperature/'C stresses
Locati on
Average max. Pn Py P+ P, P.+Py+Q PiL+P.,/K. Sn/MPa S:./MPa 10 000 h
Fw 470 546 40 72 112 292 103 144 160
2 B—NAURE_NSH
Table 2 Primary stress and secondary stresses
Location Average Temperature/'C Q S,/MPa X=(PL+Py/K)/S, Y=(AP+AQ)/S,
Fw 470 180 420 0.25 0.70
P3N ;
Y< % for 0< X< 0.5 ShHT 4 LE 2, % TBM B9 FW B R #5 14,58
— N 3 LA B 5 Z R 7 R BE A BH Ak iR T 8% AR -
Y<<4(1—X) for0.5<C X<1.0 TR RS A T
X+Y <<
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