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Abstract: Based on the Chinese ITER helium cooled solid breeder (CH-HCSB) test
blanket module (TBM) of the 3X6 sub-modules options, the activation characteristics
of the TBM were calculated. Three-dimensional neutronic calculations were performed
using the Monte-Carlo code MCNP and the nuclear data library FENDL/2. Further-
more, the activation calculations of HCSB-TBM were carried out with the European

activation system EASY-2007. At shutdown the total activity is 1. 29X 10'® Bq, and the
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total afterheat is 2. 46 kW. They are both dominated by the Eurofer steel. The activity

and afterheat are both in the safe range of TBM design, and will not have a great impact

on the environment. Meanwhile, on basis of the calculated contact dose rate, the activa-

ted materials can be re-used following the remote handling recycling options. The acti-

vation results demonstrate that the current HCSB-TBM design can satisfy the ITER

safety design requirements from the activation point of view.
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Table 1 Elemental composition of materials in CH-HCSB-TBM %
TLE Eurofer Be Lis Si0O, TLE Eurofer Be L1, SiOy TLE Eurofer Be Li,SiOy
Fe 88.983 0.09 0.010 6 Mn 0.4 0.000 25 Al 0.01 0. 04 0. 006
Li 22.345 P 0. 005 Co 0. 005 0.001 0. 000 4
O 0.01 0.147 13 53.302 S 0. 005 Cu 0. 005 0.000 3
Be 99. 583 Cr 9 0.003 Zr 0.006 6
C 0.105 0.113 Ni 0.005 0.001 Zn 0. 000 6
Ca 0.003 7 Mo 0. 005 Sc 0. 005
K 0.004 1 \% 0.2 Ta 0.07
Mg 0.03 0.002 Nb 0.001 Ti 0.01 0.020 6
Na 0.002 B 0.001 1.1
Si 0.05 0.02 24.179 N 0.03 U 0.01
£2 BEALEH
Table 2 Irradiation history of considered ITER M-DRG1 operation scenario
55 1 REMF-3Y 51 EERYFY 55 1 BER S
BFE) AR S T i i) AR E R/ T i i) AR R/ et
(MW «a+m ?) R (MW «a+m ?) s (MW «a+m ?) A
1~4 a 0.0 0.0 8 a 0.020 0.036 11~20 a3 6 d 0.208 0.036
5 a 0. 006 0.010 7 9 a 0.024 0.043 20 a )5 6 d 0.002 0.25
6 a 0.008 0.014 3 10 a Ji 6 d 0.022 0.039 11~20 a 0.210 0.030 7
7 a 0.012 0.021 10 a fy#c e 6 d 0.002 0.25 1~20 a 0. 306 0.027
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