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Abstract

Toshiba has developed a laser peening system for PWRs(pressurized water reactors) as well after the one for
BWRs(boiling water reactors), and applied it for BMI(bottom-mounted instrumentation) nozzles, core deluge
line nozzles and primary water inlet nozzles of Ikata Unit 1 and 2 of Shikoku Electric Power Company since
2004, which are Japanese operating PWR power plants. Laser pulses were delivered through twin optical
fibers and irradiated on two portions in parallel to reduce operation time. For BMI nozzles, we developed
a tiny irradiation head for small tubes and we peened the inner surface around J-groove welds after laser
ultrasonic testing (LUT) as the remote inspection, and we peened the outer surface and the weld for Ikata
Unit 2 supplementary. For core deluge line nozzles and primary water inlet nozzles, we peened the inner
surface of the dissimilar metal welding, which is of nickel base alloy, joining a safe end and a low alloy
metal nozzle. In this paper, the development and the actual application of the laser peening system for PWR

power plants will be described.
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Fig. 1 Fiber-delivered laser peening system for CRD
stub tube of BWR
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Fig. 2 Fundamental process of laser peening"
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Fig. 3 Depth profile of a laser-peened sample
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Irradiation area X
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Fig. 4 Test sample and scan method**
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FLP Head

Fig. 10 FLP device for J-groove welds of BMI
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Fig. 11 Photo of FLP device for J-groove welds of BMI
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