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Critical Experiment and Analysis on Thorium Assembly in
Kinki University Reactor—UTR-KINKI
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Integral critical experiments on enlarged thorium assemblies (3x3 elements) which are set
up in the center of the enlarged central vertical stringer, 16.4Xx16.4%x122cm, located in the
internal graphite reflector between two fuel tanks of Kinki University Research Reactor, UTR-
KINKI, has been performed as a complement to the experiment in Kyoto University Critical
Assembly, KUCA, to check and evaluate the nuclear data on thorium and calculation methods. En-
larged thorium assemblies are composed of square thorium metal plates and square graphite plates.

The experiments include the followings: (1) Measurement of reactivity of various enlarged
thorium assemblies, (2) Measurement of relative neutron flux distribution (Au foil reaction rate
distribution) in various enlarged thorium assemblies.

Calculations on reactivity and neutron flux distribution of various enlarged thorium assem-
blies were carried out by SRAC code system, 3-D diffusion and 2-D SN transport, on X-Y-Z
and R-Z geometries.

Experimental results on reactivity effects and neutron flux distribution of various thorium

assemblies are in good agreement with calculated values.
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Table 1 Reactivity differences between each thorium assembly and standard

(no thorium) assembly

Reactivity differences (—Ak Xx1073)
Th metal C/E
Th assembly Cal. value
Plate interval| Exp. value
2-Group 10-Group 2-Group 10-Group
Th-1 1/2” 7.24 7.15 7.07 0.987 0.976
Th-2 17 7.48 7.47 7.43 0.999 0.993
Th-3 27 7.67 7.68 7.65 1.001 0.997
Th-4 3” 7.54 7.48 — 0.992 —
Th-5 4" 7.23 7.34 7.23 1.015 1.000
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