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Application of Water Jet Peening to the Shroud Components in BWR Power Plant
and Residual Stress Measurement after WJP.
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Residual stress improvement technologies have been developed and applied to Boiling Water Reactor
(BWR) plant components in order to prevent from stress corrosion cracking (SCC) of stainless steel and
Ni-based alloy materials. Water Jet Peening (WJP) is one of the effective procedures for residual stress
improvement, and has the various advantages for the application to the reactor internal components of the
operating nuclear power plants because WJP uses only water for residual stress improvement. As the results,
WJP has been applied to 14 BWR plants so far. WJP was applied to the shroud components for the newly
constructed plant, and the effects of WJP on the residual stresses of the actual power plant components were
measured and evaluated directly and non-destructively by x-ray diffraction method. All of the residual
stresses of the WJP-treated surface were compressive, and those values were almost the same as the
mock-up test results executed before application to the actual components. These results demonstrate the
effectiveness of WJP as one of the preventive maintenance technologies for SCC by producing the
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compressive residual stresses on the material surface.
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Fig. 1. Mechanism of residual stress production by WJP.
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Fig. 2. Positions in each component of residual stress
improvement by WJP.
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Fig. 3. WIP work situation in manufacturing factory
before shipment to power plant site.
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Fig. 4. WJP work situation in power plant site.
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Fig. 6. Residual stress distributions to depth direction on
mock up samples before and after WJP.
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Table 1. Measured conditions of residual stress by x-ray.

Factory Plant site
measurement measurements
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equipment . .
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Fig. 7. Situations of residual stress measurement by
x-ray in manufacturing factory.
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Fig. 8. Situations of residual stress measurement by
X-ray at construction site.

R o DA OBUGHIEIZE L T\ 5, Fig.7 121X
THHARIRBR ORI 2R3, X #RIEHT 5 E X
RIGAKU ft#4» MSF3M 75:&“-—7\ Wz, BB O, AL
EARECTEL LI RE X BRIy 2 [ E L7z,

Shroud ring
<Type 316L>

H3 weld

Shroud
<Type 316L>

Measured positions
of residual stress
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manufacturing factory.
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Fig. 10. Positions of residual stress measurement on shroud
component (H7 weld line) after WJP at construction site.
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Fig. 11. Residual stress distributions near H3 weld line obtained by x-ray measurement.
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Fig.12. Residual stress distributions near H7 weld line obtained by x-ray measurement.
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