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The moderator cell of the JRR-3’s cold neutron source(CNS) facility, converts thermal
neutrons into cold neutrons by passing through liquid cold hydrogen. The cold neutrons are used
for material and life science research such as the neutron scattering.

The CNS has been operated since the start of JRR-3’s in 1990. The moderator cell
containing liquid hydrogen is made of stainless steel. The material irradiation lifetime is limited to 7
years due to irradiation brittleness. The first replacement was done by using a spare part made in
France.

This replacement work of 2006 was carried out by using the domestic moderator cell unit.
The following technologies were developed for the moderator cell unit production.

1) Technical development of black treatment on moderator cell surface to increase

radiation heat.

2) Development of bending technology of concentric triple tubes consisting from Inside

tube, Outside tube and Vacuum insulation tube.

3) Development of manufacturing technique of the moderator cell with complicated

shapes.

According to detail planed work procedures, replacement work was carried out. As results,
the working days were reduced to 80% of old ones. The radiation dose was also reduced due to
reduction of working days. )

It was verified by measurement of neutrons characteristics that the repléced moderator cell
has the same performance as that of the old moderator cell. The domestic manufacturing of the
moderator cell was succeeded. As results, the replacement cost was reduced by development of
domestic production technology.

Keywords : Cold Neutron Source, JRR-3, Moderator Cell, Research Reactor
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Cr-51 | 1.00E+06 | 7.82E+05 | 6.09E+05 | 4.74E+05 | 3.69E+05 | 2.88E+05 | 2.24E+05 | 1.74E+05
Mn-56 0 0 0 0 0 0 0 0
Fe-59 | 4.78E+05 | 4.09E+05 | 3.50E+05 | 3.00E+05 | 2.57E+05 | 2.20E+05 | 1.88E+05 | 1.61E+05
Co=60 | 3.01E+06 | 3.00E+06 | 2.99E+06 | 2.98E+06 | 2.97E+06 | 2.96E+06 | 2.94E+06 | 2,93E+06
Ni-65 0 0 0 0 0 0 0 0
&t [ 4.496+06 | 4.19E+06 | 3.95E+06 | 3.75E+06 | 3.59E+06 | 3.46E+06 | 3.36E+06 | 3.27E+06
MEIA%] 80 90 100 110 120 130 140 150
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Ni-65 0 0 0 0 0 0 0 0
&3t [ 3.206+06 | 3.14E+06 | 3.09E+06 | 3.04E+06 | 3.01E+06 | 2.97E+06 | 2.95E+06 | 2.92E+06
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