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Schematic for a PWR
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Degradation Processes Found in U.S. 
Nuclear Power Plants (Wilkowski 2002)

y = 7.1429x + 1951.3
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Aging factors, mechanisms and possible 
consequences



Damage as a function of time – relationship 
to detection and failure

After NUREG/CR 6923
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Phases in degradation - early intervention 
saves money



Degradation comes in many forms



Materials and water chemistry



Aging Issues



Phenomena that enhance general corrosion



Phenomena that enhance general corrosion
Flow assisted corrosion (FAC) due to high flow rates – 
does not concern stainless steel alloys
Erosion-corrosion due to abrasive particles in fluid (also 
steam cutting)
Cavitation provoked by implosion of steam bubbles
Galvanic corrosion due to electrical contact between 
different metallic materials that leads to accelerated 
degradation of the less noble material and cathodic 
protection (of variable effectiveness) of the other – not 
usually significant in deoxygenated and especially 
hydrogenated environments or water with low conductivity
Boric acid corrosion due to concentration of PWR primary 
water leaks
Microbial corrosion
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Aging effects on selected steel alloys
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14 P.M. Scott, 2008



*

*FFW – firefighting water



PWR – possible R&D Topics 
(Compiled by Peter Scott – 2008)



PWR – possible R&D Topics 
(Compiled by Peter Scott – 2008)



More topics….



More topics….



……..
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Performance Demonstration 
Vintage Cast Stainless Steel

All supplements in 
ASME B&PC Code  
Appendix VIII are 
implemented except 
for Supplement 9 on 
centrifugally cast 
austenitic stainless 
steel piping welds
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Performance Demonstration 
Vintage Cast Stainless Steel
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Impetus for Proactive Management of Materials Degradation

• Develop information
– Materials behavior
– Mitigation or repair
– Inspection or monitoring

• Proactively address 
potential future degradation

– Avoid failures
– Maintain integrity and 

safety
• Increase cooperation

– Prioritize PMMD research 
with industry

– Pursue additional 
international collaborations

• Evaluate existing 
requirements

– Integrity of susceptible 
components

– Inspection and monitoring 
regulations

Avoid Surprises e.g. V.C. 
Summer And Davis Besse
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