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Development of Cladding Material Creep Rupture Detection System
Using Laser Resonance Ionization Mass Spectrometry for the Fast Reactor

(Research Document)
Chikara Ito™, Shoichi Nose™, Hideki Harano*! and Toshihiro Arima*?
Abstract

The failed fuel detection and location system by means of laser resonance
ionization mass spectrometry (RIMS) is being developed to upgrade fuel failure
detection system for fast reactor.

In this study, the RIMS system was applied for the in-pile creep irradiation
test to evaluate creep strength characteristic of fast reactor fuel cladding material.
The irradiation samples which enclosed the tagging gas of stable krypton and
xenon with different isotopic ratio were irradiated in the JOYO MK-II core from
29th to 32nd duty operational cycle using the Material Testing Rig with
Temperature Control (MARICO). The MARICO was designed and used to measure
creep rupture time under the irradiation. Tagging gas which was released by the
rupture of test capsule of cladding material was diluted with the cover gas to the 3
~ 150 ppb at the nuclide concentration of krypton. The cover gas was collected and
the tagging gas was analyzed by means of the RIMS system. The kind of released
tagging gas was determined by the isotopic ratio of the released tagging gas using
RIMS on the basis of tagging gas composition enclosed in the capsule.

As the result, the tagging gas could be determined in a unique kind, and the
rupture capsule could be identified. There results agreed with detection by
temperature fluctuation of thermocouples with the passage of the bubble.

It was confirmed that the RIMS system could be applied to identification

method for in-pile creep irradiation test.

*1 Reactor Technology Section, Experimental Reactor Division, Irradiation
Center, O-arai Engineering Center

*2 Inspection Development Company, Ltd.
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