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Neutronics analysis of the upper port for ITER

ZHENG Shan-liang, LIU Song-lin, LIN Hui, ZENG Qin, WU Yi-can
(Institute of Plasma Physics, Chinese Academy of Sciences, Hefei of Anhui Prov. 230031, China)

Abstract; To confirm the sufficiency of shielding capability, the upper port geometry in
the ITER 3-D basic model has been efficiently and reliably modified according to the up-
dated drawings of the new design by using the home-developed CAD/MCNP interface
code, i.e. MCAM., On the basis of the modified ITER 3-D model with new upper port
geometry in comparison with those with the original upper port geometry, the distribu-
tions of fast neutron flux, dose rates after shutdown around the upper ports and nuclear
heat in the PF-1 and PF-2 have been calculated by the MCNP/4C and the relevant data
library FENDIL1. 0. An increase of several folds in the fast neutron flux, the nuclear
heat and the shutdown dose rate for the new upper port design has been observed in the
calculated results for the new design, The new design needs to be improved.
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Fig. 1 The original upper port

(with the upper and lower chamfer)
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Fig. 3 The odd upper port
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Table 1 The fast neutron flux comparison between

®1

the original and update upper port

{(unit: em? + §')
‘ I = EE AR
TR s FE—- FR-  HE=
1 LIX107  2.1x105 4,2x10° 1,1x107
2 1.1X107  1,8%105 3,0X106 1.3x107
3 8.0X106  1,4x10° 2, 3%x105 7.3x10°
4 5.8>106  1,1x105 1.6X10° 5. 410°
5 1.0X107 1, 1x108 1.9X10% 3. 3 10°
6 9.4>105  9,5x10° 1.5%10° 2. 9x10f
7 5.9%108 8, 7x10° 1,3%10° 2.3x10°
8 3.8X105  7,4x10° 1,0Xx10° 1.8x10°
9 6.9%107  1.0X107 2.2X107 1.4X107
10 7.2X107  1.1X107 2.1X107 1.4%107
11 5.6X10%  2.3x10% 3.9%10% 1.8x 10
12 4,8%108  1.6x10% 3.3x10% 1.5x10
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Fig. 5 The intensity of the internal neutron source
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Fig.6 The fast neutron {lux comparison between

different neutron source descriptions of MCNP
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M7 fF L& MR PF-1 f1 PF-2 88
Fig. 7 PF-1 and PF-2 coils near upper port
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Table 2 Nuclear heat of PF-1 & PF-2 coils
around upper port
(unit: MW » m™?)

%@ Freno FE#O
PF-1 3.24 —
PF-2 21.1 4,275
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Table 3 dose rate at 10°sec of the original and
update upper port
(unit;puSv - h™*)

R LW OHER EEHORER (IR
1 354 233
2 322 259
3 287 200
4 244 170
5 393 135
6 312 113
7 258 . 88
8 236 80
9 1753 310
10 1979 390
11 10 554 4220
12 9 789 3 350
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