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Research on CDA for advanced fuel FBR
Go HIRANO* , Naohiro HIRAKAWA?*, Ken-ichi KAWADA**, and Hazime NIWA**

Abstract
A metallic fuel with novel design has received great deal of interest recently as an option of
advanced fuel to be substituted MOX fuel, however, the behavior at the transient has not been
studied in many aspects. Therefore, for the purpose of evaluating possibility of the re-criticality of a
metallic fueled reactor, Tohoku university and Power Reactor and Nuclear Fuel Development
Corporation have made a joint research entitled “ Research on CDA for advanced fuel FBR ”. The
results of this year are the following.
(1) Target and Code of analysis
The accident initiator considered is a loss-of-flow accident with ATWS. The LOF analysis was
performed for the metallic fueled 600MWe homogeneous two region reactors, both for a metallic
fuel only and for a 'meta]]ic fuel core with ZrH pin. The SAS3D CDA initiation phase analysis code
was used to investigate the re-criticality potential at the severe accident. The change mainly in the
constants was necessary to apply the code for the analysis of a metallic fueled reactor. These
changes were made by assuming appropriate models.
(2) Results o
LOF with flow decay half time of t12=0.5(s)(all blackout case} and 5.5(s) (ordinary LOF case)
were analyzed. Independent of the conditions of the analysis, the results show all the cases could
avoid to become prompt-critical. Depending on the analysis condition, it becomes necessary to
transfer to the transient phase, it is also shown there is a possibility to avoid re-criticality due to
the motion of molten fuel both for the metallic fuel and for the metallic fuel with ZrH moderator.
However, because of the constants used for the material property the results rhight overestimate
the fuel motion. It is shown that the moderator is effective to terminate the accident at an early
stage. '
(3) Conclusion
The behavior of metallic fueled reactors at CDA was analyzed with SASSD code by modifying
the constants of material properties to be applied to the reactor. It is shown that a metallic fueled
reactor has a possibility to avoid re-criticality at CDA.

Work performed by Tohoku Uziversity and Power Reactor and Nuclear Fuel Development Corporation

PNC Liaison : Ken-ichi KAWADA, Nuclear System Safety and Reliability Research Section, Advanced Technology Division
*  Department of Quantum Science and Energy Engineering, Tohoku University
**  Nuclear System Safety and Reliability Research Section, Advanced Technology Division, Power Reactor and Nuclear Fuel
Development Corporation
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PR EZEETIE Y F (cm) 8.80 12.83
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