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Development of Underwater Laser Beam Welding Equipment
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Toshiba has developed various laser-based maintenance and repair technologies and already applied to nuclear
power plants. Laser beam welding technology has been developed as an SCC countermeasure for aged
components in PWRs and BWRs. This technology can also be used underwater by blowing shielding gas for
creating a local dry area. This welding equipment has damage detecting function of optical elements such as
windows and optical fiber cables, and the laser beam spot position and diameter can be adjusted. These designs
have improved safety and welding quality. In this report, the outline of the underwater laser beam welding for
Reactor Coolant System nozzles of PWRs are presented, especially focused on the device configurations.
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Fig.1 Schematic of underwater laser beam welding
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Fig.2 Arangement of optical elements in welding head
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Fig.3 System configuration of underwater laser beam
welding for PWR RCS nozzle

Fig.4 Appearance of laser welding machine
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Fig.5 Weld bead on inner surface of test nozzle China, 2005
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Fig.6 Cross-sectional observation of test nozzle
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Fig.7 Microstructure of the area “A” in Fig.6
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