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- Evaluation of Bundle Duct Interaction by Out-of-Pile
Compression Test of FBR Fuel Pin Bundles

Kosuke Tanaka™, Yuji Yamamoto™, Tsuyoshi Nagamine®, Koji Maeda*™

Abstract

Bundle duct interaction (BDI) caused by expansion of fuel pin bundle is a main factor to limit the
fuel lifetime. Therefore, it is important for the design of fast reactor fuel assembly to understand the fuel
pin deformation behavior under BDI condition. In order to understand the fuel pin deformation behavior
under BDI condition, out-of-pile compression tests were conducted for FBR fuel pin bundle by use of
X-ray CT equipment. In these compression tests, two kinds of fuel pin bundles were conducted. One
was the fuel pin bundle with the short wire-pitch and the other was the fuel pin bundle with the short
wire-pitch and large diameter claddings. The general discussions were also performed based on the
results of out-of-pile compression tests obtained by use of X-ray CT equipment in the previous work.
Following results were obtained.

1) The occurrence of the pin-to-duct contéct depends on the wire-pitch. In the fuel pin bundle with large
wire-pitch, the pin-to-duct contact occurred at the early stage of BDI. The reason of this result is due
to the low bowing rigidity of the fuel pins with long wire-pitch. |

2) The value of the ovalation stiffness strongly depends on the geometry of cladding (diameter,
thickness) and especially on wire-pitch. This result in this work' revealed that the occurrence of the
pin-to-duct contact depends on the value of the ovalation stiffness.

3) The occurrence of wire dispersion and dispersive displacement of pins depends on the wire-pitch
strongly. In the fuel pin bundle with the long wire-pitch, the occurrence of the above-mentioned
suppression mechanism to BDI is remarkable. |

4) The suppression mechanism to BDI of the fuel pin bundle with the long wire-pitch is elastic oval
deformation of cladding, wire dispersion and dispersive displacement of pins. On the other hand, the
elastic and plastic oval deformation of cladding is the major suppression mechanism to BDI in the
fuel pin bundle with the short wire-pitch.

5) The appearance of periodic (1/6 of wire-wrap pitch) cladding ovalities at the postirradiation

profilometry suggests a sign of the occurrence of BDI under irradiation.

* Fuels Monitoring Section, Fuels and Material Division, Irradiation Center, OEC
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