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Risk reduction methods for preventing corrosion leakage in the novel nuclear field
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Abstract

JAEA developed a new maintenance technique for carbon steel containers using a CW fiber laser cleaning. This
technique can be upgraded by corrosion prevention, where the laser irradiation removes rust and coatings by laser
irradiation, and the latter aims to improve long-term corrosion resistance by forming micro-crystallization and oxide film
on the vessel surface through rapid heating and cooling by laser irradiation. Laser rust removal exhibits an excellent
corrosion protection capacity that promotes the formation of a non-conductive film. However, the environment in which
drums are stored does not allow for complete isolation from the outside world, and microbial corrosion must be taken into
consideration. In this year, we studied the improvement of the rust removal process by laser irradiation and the imaging
of stored materials inside waste containers. As results, it was found that the use of CW lasers showed excellent surface
cleaning effects, and in particular, single-mode fiber lasers, which can minimize the focused spot diameter, can be used in
combination with a high-speed scanning mechanism for uniform, large-area processing.

In addition, neutron imaging results showed that fused silica barely added neutrons, but some absorption was observed
in borosilicate glass and plastic (PP). Although lead and iron were thought to be almost impervious to neutrons, they
showed similar transmission to PP and borosilicate glass, but clear images could be obtained even after a short imaging
time. Water in the container absorbed most of the neutrons, and even water as small as a drop could be photographed. The
contents of the simulated waste in a stainless-steel bucket were also clearly visible when photographed.
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