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Derivation of Scatiering Kernel for Organic Moderator and Criticality Analysis

of a System Consisted of Organic Moderator-mixed Oxide Fuel Pin Assembly

Hiroyuki KADOTANTI*, Masayuki SHIOTA*, Eiichi SUETOMI*
Yoshitaka NAITO and Masayoshi KUROSAWA

Department of Fuel Cycle Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received March 10, 1995)

Critical experiments of mixed oxide fuel pins in organic moderator have not
been analyzed with the proper thermal scattering kernel for organic moderator.
Usually the scattering kernel of hydrogen atoms in organic moderator are substitut-
ed by the scattering kernel of hydrogen atoms in light water. This was caused by
the fact that there exist no reliable data concering thermal scattering cross section
of hydrogen atoms in organic moderator. Then, we synthesized a scattering kernel
of hydrogen atoms in 32 vol% Tributyl Phoshate {(TBP) and 68 % n-modecane so as
to reconstract the measured total cross section of the organic moderator. By using
the scattering kernel, we analyzed the critical experiments of the organic moderator
and mixed-oxide fuel pin system.

The critically analyses were performed with the standard MGCL library and
MULTI-KENO. The calcualted effective multiplication factor with the new scattering
kernel showed lower values and better agreement than the existing results which use
the substituted scattering kernel of hydrogen atoms in light water. However, even
though it was found that the difference of eriticality analysis between the two
kernels was not too large (~0.5% in k-eff’s) , the lattice pitch dependence of k-eff

was improved.

Keywords: Criticality, Organic Moderator, Scattering Kernel, Frequency Distribution,
Normal Dodecane, Tributyl Phosphate (TBP)

* CRC Research Institute, Inc.
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Fig.1 Comparison of total neutron cross sections
among water, TBP and normal.
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Fig.2 Total cross section of the mixture of TBP
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HIPu, Water Moderated Assemblies
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Fig.8 The proposed spectral density for hydrogen atom
in organic moderator (CASE 1)
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Comparison between Experiments

and Theoretical Results
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Fig.13 The layout of fuel pins for 060 critical experiment.
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Fig. 14 The layout of fuel pins for 061 critical experiment.
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Fig.15 The layout of fuel pins for 062 critical experiment.
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Fig. 16 The layout of fuel pins for 063 critical experiment.
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Fig.17 The layout of fuel pins for 065 critical experiment.
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Fig. 18 k-eff calculated with case 1 hydrogen cross section
for various lattices.
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Fig. 19 k-eff calculated with case 2 hydrogen cross section
for various lattices.
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Fig. 20 k-eff calculated with water hydrogen cross section
for various lattices,
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Fig.21 Comparison of k-eff calculated with hydrogen cross
sections.



