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Analysis using MCNP 4A of Critical Experiments at TCA for Integral Evaluation

of Fission Product Nucleus Neutron Cross Secfions
- Preparation of Benchmark Problems -

Kivoshi SAKURAI, Takuya ARAKAWA, Toshihiro YAMAMOTO, Yuichi KOMURD™'
Takenori SUZAKI, Shoichi OHTOMO ?, Kazuo NITTA and Oichiro HORIKL*®

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

Tokai-mura, Naka-gun, Ibaraki-ken

(Received November 21, 1996)

Critical experiments were performed at TCA for integral evaluation for fission product
nuclides (Rh: six comcentrations, Cs: five concentrations, Nd: six concentrations, Sm:
seveﬁ concentrations, Eu: seven concentration, Gd: seven concentrations) neutron cross
sections. The central 2Xx2 arrays among 1818 arrays of fuel rods which constitute
the core were replaced by a vessel containing aqueous solution of a fission product
nuclide. Similar experiments were also performed for B(four concentrations) with well
known neutron cross sections in order to check validity of experiments and calculations,
and for Er(seven concentrations) as a future important burnable poison.

Number densities were calculated for each experimental system Neutron multiplication
factors were further calculated assuming the calculated number densities using MCNP 4A
and JENDL-3.2. The only exception was for the Er experiments because there exist no
evaluated neutron cross sections in form of natural Er element in any neutron cross

section library in the world.

+1 Department of Research Reactor
+2 Department of Reactor Safety Research
+3 Nuclear Technology and Education Center
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The neutron multiplication factors are consistent with the critical eigenvalue (=1. 0).
Therefore, we have good reason to judge that fission produci nucleus neutron cross
sections filed in JENDL-3.2 are accurate. It is concluded from the critical experiments
and the analytic results that those systems serve satifactorily as benchmark problems

for integral evaluation of fission product nucleus neutron cross sections.

Keywords: TCA, Fission Product Nuclide, Neutron Cross Sections, Integral Evaluation,
Critical Experiment, MCNP 44, JENDL-3.2, Neutron Multiplication Factor,

Benchmark Problem
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