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Basic Study on FP Gas Monitoring

with Resonance Ionization Spectroscopy

Tetsuo IGUCHI*, Ken-ichi WATANABE*, Toshiyuki OGITA*
Shoichi NOSE**, Hideki HARANO** Kazuhiro ITO**

ABSTRACT

Resonance Ionization Spectroscopy (RIS) has recently got into the spotlight as an innovative
technology for ultra high sensitive trace element analysis and/or efficient isotope separation and is
being developed into more extensive application in various engineering fields with improvement of
tunable laser performance. The present study is aiming to develop a new and advanced Failed Fuel
Detection and Location (FFDL) technigue based on fission product (FP) gas (such as Kr and Xe)
monitoring with Resonance lonization Mass Spectrometry (RIMS), which combines RIS with mass
spectrometry. Under collaborative works of advanced basic engineering research with JNC over four
years since 1996, the feasibility study on the RIMS-FFDL have been made through basic
experiments to detect Xe and Kr by using a RIMS system for common utilization installed at the
Nuclear Engineering Research Laboratory of the University of Tokyo. This report describes the
basic performance necessary to the design of RIMS-FFDL such as the detection limit, the elemental
selectivity, etc. obtained from experiments and their theoretical analyses and also the successful
results on the detection and isotopic ratio analysis of ppb level Xe/Kr tag gas in the cover gas
sampled from the experimental fast reactor “JOYO™, which would lead to the conclusion that the
RIMS-FFDL can satisfy all the requirements for conventional FFDL methods in addition to a
novel function of on-line isotopic ratio analysis useful for the tag gas method adopted in the
prototype fast reactor “MONJU”.

* Department of Nuclear Engineering, Nagoya University
*+ Reactor Technology Section, Experimental Reactor Division, Irradiation Center,

Qarai Engineering Center, JNC
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