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Abstract

In the design of sodium_cooled fast reactor (SFR), the integrity of
fuel is monitored as part of core monitoring. To perform this function,
the fuel failure is real-time monitored and the continuous operation of
reactor is determined by the severity of fuel failure. As any fuel
failure is detected, then the failed fuel is located and the results are
henceforth provided for the operation of failed fuel replacement.

Any pin-—hole or failure on the fuel clad makes cause of transferring
a fission product into the core and then contaminates whole integrated
reactor. When a fuel failure occurs, the system designed in this study
monitors the integrity of fuel through detecting the fission gases and
the delayed neutron radiated from failed fuel.

To perform system functions, the system applies two types of
detectors. One is a high purity germanium detector (HP-Ge) for
monitoring the gamma-ray of fission gases existing in the reactor
head and the other is a fission chamber for detecting the delayed
neutron within the intermediate heat-exchanger (IHX). In addition a
gas analyzer 1s used to detect and sort the tag gases leaked from
each fuel so as to locate the failed fuel.

This study describes three methods applied to the design of failed
fuel monitoring system and the design concept of an integrated
monitoring system based on them. Accordingly this report can be
applied to the conceptual and basic design of SFR failed fuel

monitoring system to be performed in the near future.
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