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ALLOY 600 ISSUES

• Cracking frequently identified and repaired in pressurizer 
heater sleeves and instrument nozzles

• Hot leg weld cracking – V.C. Summer

• Upper head nozzle cracking – ANO, Oconee, etc.

• Upper head wastage – Davis-Besse

• Lower head nozzle cracking – South Texas Unit 1
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RECENT NRC ACTIONS

• Bulletin 2001-01:  Upper head inspections for high-
susceptibility plants

• Bulletin 2002-01:  Adequacy of boric acid 
corrosion control programs

• Bulletin 2002-02:  Bare metal visual and non-
destructive examinations of upper heads

• NRC Order EA-03-009
• Bulletin 2003-02:  Lower vessel head inspections
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FUTURE NRC NEEDS

• More complete and realistic technical basis for 
inspections and repairs
♦ Crack initiation and growth rates
♦ Susceptibility models
♦ Alloy 600 and 690

• Continued progress on inspection methods
• Regulatory requirements that accommodate 

materials differences, evolving technical 
information, and emerging inspection methods
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SUMMARY

• Frequency and significance of materials degradation issues are 
growing

• Research community must continue to develop technical basis for 
inspections and repairs

• Industry must be prepared to provide comprehensive approaches in a 
timely manner

• NRC will continue in its regulatory role and will take necessary actions 
based on its evaluation of the available information
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INTEGRATED INSPECTION 
MODEL FOR MANAGING 

MATERIALS ISSUES

• Inspection Scope
• Inspection Method
• Acceptance Criteria
• Inspection Frequency
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Integrated Inspection Model (con’t)

• Inspection Scope
– How Many Components to Look at
– How Much of Each Component to Look at
– Expansion Criteria

• Based on statistical evaluations to provide the 
reliability necessary to maintain desired level of 
component reliability and an acceptable level of 
overall risk
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Integrated Inspection Model (con’t)

• Inspection Method
– Inspection Technology (e.g., VT, PT, ECT, UT, .…)

– Technique and Personnel Qualification (Detection 
and Sizing)

• Based on performance demonstration with defined 
level of reliability
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Integrated Inspection Model (con’t)

• Acceptance Criteria
– Defined Failure Point
– Applicable Margins

• Margins account for uncertainties e.g., in inspection 
methods, degradation rates, failure criteria
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Integrated Inspection Model (con’t)

• Inspection Frequency
– Degradation Rates

• Performance Based?
• Requires integration of reliability of inspection 

method, degradation rates and acceptance criteria to 
maintain desired level of component reliability
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INTEGRATED INSPECTION 
MODEL
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IMPORTANCE OF 
IMPLEMENTATION

• The Best Research and Technical Work Will 
Be for Naught If:
– Results Are Not Put Into an Implementable

Format (e.g., Code or Guidance Document)
– Implementation Is Not Monitored to Ensure 

Effectiveness
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