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Study on In-vessel ISI for JOYO
— Laser based ultra sonic non-destructive inspection and manipulation technique —
Masahiko Ariyoshi

ABSTRACT

This report describes the feasibility study on the in-vessel inspection technique to
be applied for the experimental fast reactor JOYO.

Since JOYO is a sodium cooled fast reactor and the core structure components are
in high temperature and fast neutron irradiation environment, material strength yields to
decrease due to heat fatigue and irradiation induced embrittlement. The present
surveillance method of testing structural material mechanical property, monitoring
subassembly outlet temperature and sodium leak monitoring are not sufficient to detect
abnormalities with a small crack. Therefore, the direct inspection method to confirm the
core structure integrity needs to be developed conmsidering the recent innovative
technology.

Since the core structure has a complicated form and components under sodium are
not visible, the manipulator technology is essential which has various positioning
functions. The core support plate was selected to be an important inspection item, and
the method which combines ultrasonic non-destructive inspection technology and
manipulator technology was examined.

As a result, the concept of core support plate inspection equipment under sodium
condition was obtained by contacting ultrasonic sensor from inner side of the core
support plate. Another concept was examined by applying laser based ultrasonic
inspection technology. This method has advantage of remote control operation because
of no-contacting inspection and it was confirmed to be feasible for JOYO in-vessel
inspection method from the viewpoint of defective detection accuracy and laser
transmission ability by means of fiber cable. This is promising for in-vessel inspection
without sodium draining.

Based on this study, the development of in-vessel inspection equipment is.
continued and the proto-type will be demonstrated in JOYO.

Reactor Technology Section, Experimental Reactor Division, Irradiation Center,

Oarai Engineering Center, INC
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