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Abstract

In this study, we proposed new method to mitigate tensile welding residual stress for preventing
PWSCC in CRDM nozzle. Residual stress analysis using finite element method is performed to confirm
benefit of the new method. In case of applying existing method, tensile axial residual stress decrease
by about 28% and tensile hoop residual stress decrease by about 33%. In case of applying the new
method, tensile axial residua stress decrease by about 32% and tensile hoop residual stress decrease by
about 43%. Therefore, we conclude the new proposed method is more effective to prevent PWSCC
than existing method.
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RPV Head t=177.8mm
Nozzle ry=60.3631mm
Nozzle t=25.7175mm
Weld depth=38.6mm
Butter layer t=6.35mm

RPV Head(SA508 Gr.3 Cl.1)

Hding(SS309)

Weld(IN182)
Nozzle(IN600)

Fig. 1 Configuration for CRDM nozzle weld

(e

Fig. 2 FEM model for CRDM nozzle weld
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Fig. 3 Temperature history at nodes 639 and 1085
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(b) Hoop stress (b) Hoop stress
Fig. 4 Residual stress distribution after welding Fig. 5 Residual stress redistribution considering
heatup condition in normal operation
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Fig. 6 AEAT MSIP
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(b) Hoop tress

Fig. 6 Residual stress redistribution after AEAT
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Fig. 7 Mitigation devices
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