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Underwater Laser Beam Welding Technology for Reactor Vessel Nozzles of PWRs
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Toshiba has developed an underwater laser beam welding technology for the maintenance of reactor vessel nozzles of pressurized water
reactors (PWRs), which eliminates the need for the drainage of water from the reactor vessel. The new welding system makes it possible to both
reduce the work period and minimize the radiation exposure of workers compared with conventional technologies for welding in ambient air.

We have confirmed the effectiveness of this technology through experiments in which stress corrosion cracking (SCC) was mitigated on the

inner surfaces of nozzles.
a group company of Toshiba.

We are promoting its practical application in Japan and overseas in cooperation with Westinghouse Electric Company,
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Principle of underwater laser beam welding
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Structures of inlet and outlet nozzles and example of welding
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Distribution of chromium (Cr) concentration in alloy 690 clad layers
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Dimensions of SCC test specimen and test results
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Mechanism of temper bead welding and results of hardness measurements
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Outline of prototype underwater laser beam welding equipment for inlet and

outlet nozzles
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Welding test using prototype underwater laser beam welding equipment
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Structure of underwater laser beam welding equipment
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Underwater excavation equipment and underwater inspection equipment
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