
Evaluation of PWSCC Growth in a PWR 2-inch Diameter Drain Line  
 

David Rudland1, Yaoshan Chen1, and Gery Wilkowski1 

 

The recent potential for PWSCC cracking in PWR piping has elevated the desire for 

evaluations in small diameter piping to assess the potential risks for larger diameter piping.   This 

paper conducts a sensitivity study in examining the potential for PWSCC crack growth in an 

Inconel 182 bimetallic weld that connects a carbon steel drain line nozzle to a 2-inch diameter 

stainless steel drain line safe end.  In service, a circumferential indication was found on the ID 

surface in the bimetal weld region.  This indication was 11.4mm long with a/t = 0.167.  The 

geometry of the nozzle and weld configuration including the safe end and the stainless steel weld 

that connects the safe end to a stainless steel drain line was modeled.  The weld residual stresses 

were calculated.  Effects of stress relief in the buttering, inner diameter boring, possible repair 

welds and hydrotesting were included in the analyses.  Although the operating pressure and 

temperatures were readily known, the thermal expansion and other service stresses were 

unknown since the full pipe system geometry was not available.  Using the welding residual 

stress results, various levels of service stresses were applied to the piping and a crack growth 

analysis was conducted..  The results suggested that the indication found in service would not 

grow unless the service stresses exceeded 1.5 Sm.  The results also suggested that the indication 

found would leak while the service stresses remained below 2.5Sm.  Since these service loads 

seem relatively high for this geometry, it is possible that perhaps the indication was not a 

PWSCC crack, but rather a thermal fatigue crack from the fluid flaw at the end of the drain line 

that was normally closed (stagnant conditions). 
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