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Development of repair techniques in the reactor vessel of sodium cooled fast reactors is
important to secure its safety and integrity. With the incident as an opportunity, repair
techniques for Upper Core Structure (UCS) replacement was developed in Joyo.

Since the UCS of Joyo was designed as an eternal structure and it has high dose rate
due to the irradiation for over 30 years, the following subjects were mainly discussed in
this study as critical tasks.

(1) Prevention of deformation during jack-up and retrieval of the UCS
(2) Reducing UCS cask weight

In order to resolve above (1), the allowable load to prevent the deformation of the UCS
and guide sleeve were evaluated using finite element method analysis code with 3-D model.
Furthermore, the general design of the equipment were established based on the
requirement of monitoring and control of the factors (load, flatness, inclination and pull-up
speed etc.) and gap observation to achieve UCS jack-up and retrieval. Concerning with
above (2), multistage cask without crane and doorvalve was suggested in this study. As a
result of this study, total weight of cask (including UCS) was reduced to be less than 100ton,
which i1s the maximum load of the crane in the reactor containment vessel of Joyo.

The UCS replacement is scheduled in 2014. Achievement of the UCS replacement and
accumulated experience will be able to provide valuable insights for further improving and

verifying repair techniques in sodium cooled fast reactors.
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