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An Analysis of Copper Activation Reaction Rate Distribution of SHE-8
Accuracy Investigation of VHIR Nuclear Design Methods (4) ——

&
Takeshi DOI , Makoto TAKANO, Mitsumasa HIRANO and Ryuiti SHINDO
Division of Power_Reactor Projects, JAERI
(Received December 25, 1981)

Reaction rate distribution of copper activation was analyzed for the
graphite-moderated Semi-Homogeneous Critical Experimental Assembly SHE-8
with enriched uranium fuel. '

Three-dimensional diffusion code CITATION-2Z and two-dimensional
transport code TWOTRAN-2 were used in the 18gr0ﬁp core calculations,and
reaction rate distribution was calculated by energy summation of copper
cross section multiplied by neutron flux. Cross sections used in the
core calculations were obtained frem VHTR lattice Burn-up code
DELIGHT-5, and GAM-I and 1/v data were used for copper Cross section.

Calculated results agreed with the experimental data for the core
without control rod inserted. For the core with control rod inserted,
calculated reaction rate distribution with diffusion theory did not
agree well with the experimental results in the region near the
control rod,but agreed with the experiment in the other region.
Reaction Tate distribution calculated by transport theory in the
region near the control rod agreed with the experiment.

From the discussion above,the appropriateness of the calculational

codes,nuclear data and analytical methods was verified.

Keywords: VHTR, Nuclear Design, Accuracy Analysis, SHE, Critical Experiment,
Reaction Rate Distributicn, Copper Activation, DELIGHT-5,
CITATION-2, TWOTRAN-2 '
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Table 22 Energy boundaries of 18groups

Energy boundaries of fast region Enegy boundaries of thermal region

(Group No Upper Lower Group M Upper Lower
1 1.0 x107 1.83x10° 10 238 1.85
2 1.83%x10° L.17x10* 11 1.8 5 1.4 5
3 1.17x10* 9.61x10°% 12 1.4 5 110
4 9.61x10° 1.30X10% 13 L10 1.045
5 1.30x10°% 4.79x10° 14 1.045 0.6 5
6 4.79x1 0" 1.76x10° 15 0.6 5 0.255
7 1.76x10" 648 16 0.255 . 0085
8 6.48 393 17 0085 0.035
9 393 2.38 18 0.035 0.0

(Note) Unit in eV
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Fig. 3.2 Absorption cross section of copper (fast region)
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Control rod inserted in center

Fig.4.1 Ixperimental configuration of SHE-§
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