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Development of FBR System Based Code
- Report No.3: Development of methodologies for margin exchange (1) -

Tai Asayama3, Takehiko Kato*
Abstract

For the commercialization of fast breeder reactors, economy must be drasticaily
improved so that they can be competitive to future generation light water reactors.
Reliability and safety must also be increased. For this purpose, the authors have been
developing the FBR System Based Code since fiscal year 2000. One of the core
concepts of the System Based Code is margin exchange and methodologies that realize
it were strongly needed.

This report proposes a methodology for margin exchange that is based on failure
probability calculation. The effectiveness of the methodology is demonstrated by a
worked example, which quantitatively shows a possibility of margin exchange between
two designs of FBR reactor vessels, one made of forged rings with no ISI, and the other
a welded vessel with ISI implemented. Failure probabilities for both designs were
calculated considering thermal fatigue crack initiation and propagation. By setting an
appropriate design life, calculated cumulated failure probabilities for both designs
became equivalent, which means margin exchange hold for those designs.

Based on this methodology, a simpler method for margin exchange, systematize
design factors, was proposed for the implementation in the System Based Code. This
methodology does not need the detailed calculation of failure probabilities. Current
safety factors for fatigue assessment for example, which is 2 for strain range and 20 for
numbers of cycles to failure, are replaced by systematized design factors, which consists
of multiple values of factors corresponding to target reliabilities and arrays of technical
options that are provided in the partial code of the System Based Code. This report
showed some example values determined based on the above worked example.

Those results showed that the two methodologies proposed in this report are
promising to be implemented in the System Based Code. Finally, items to be developed
regarding two methodologies were clarified,

* Structural Mechanics Group, Advanced Technology Division, Oarai Engineering Center
* Joyo Industries, Co. Ltd.
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