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Abstract : A detailed fatigue evaluation procedure was developed to mitigate the excessive conservativeness of the conventional
environmental fatigue evaluation method for the pressurizer spray line elbow of domestic new nuclear power plants. The pressurizer spray
line is made of austenitic stainless steel, which is relatively sensitive to the environmentally assisted fatigue, and has a low degree of design
margin in terms of environmentally assisted fatigue due to the thermal stratification phenomenon on the pipe cross section as a whole or
locally. In this study, to meet the environmental fatigue design requirements of the pressurizer spray line elbow, the new environmental
fatigue evaluation has been performed, which used the ASME Code NB-3200-based detailed fatigue analysis and the environmental fatigue
correction factor instead of the existing NB-3600 evaluation method. As a result, the design requirements for environmentally assisted
fatigue were met in all parts of the pressurizer spray line elbow including the fatigue weakened zones by thermal stratification.
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Fig. 1. Flow chart of fatigue evaluation by ASME B&PV code.
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Table 2, Occurrence and pressure for transients(assumed)

Prsssure(ksig)
Event Description Cycles -
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RCS Hydrostatic Test 15| 3.125 0
Heat Removal by the 2ndary System 150 | 2.590 1.965
Decrease in RCS Flow Rate 30 2165| 0.285
Change in RCS Inventory 50| 2355 1.500
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