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Site Specific Mockups and Essential 
Variables 

Public Meeting  
March 18, 2013 



What ASME Code 
and 10CFR Allows 

What SSMU 
Process May Intend 

What Licensees 
May Like to Do With 

SSMU Process 

The Situation 
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Goals 

• Develop a definitive understanding of the essential 
variables in PDI-UT-10 and how they are determined 

• To list all circumstances in which the SSMU process is 
intended to be used 

• Understand the communication plan that will be used to 
inform licensees of the proper use of the revised SSMU 
process 
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Essential Variables 

• Appendix VIII defines the minimum list of essential 
variables 

• Each procedure needs to identify all essential variables 
and limitations 

• Changing an essential variable in a procedure requires a 
blind personnel demonstration  

• The site specific mockup process is not recognized by 
ASME Code or Federal regulations and cannot be used 
to change essential variables 
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Essential Variables 

• PDI-UT-10 is a generic procedure and does not list the 
essential variables 

• Specific procedures do list the essential variables 
• How is this list of essential variables determined? 
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Appendix VIII and Modern  
Ultrasonic Procedures 

• Appendix VIII does not list any essential variables 
related to encoded or phased array procedures 

• Section V Table IV-422 and Table V-421 lists some 
possible essential variables, but they are either already 
listed or relate to the focal laws 

• Which essential variables should be added to VIII-
2100(d)? 
– Focal Laws 
– Team Scanning? 
– Encoding Parameters? 
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The Use of the SSMU Process 

• The NRC Staff do not know all of the intended uses of 
the SSMU process 

• Some uses appear to meet the letter of ASME Code and 
10 CFR 

• Some possible applications may not meet Code 
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PDI-UT-10 and Site Specific 
Mockups 

• PDI-UT-10 allows for the inspection angle to be modified 
for tapered surfaces 

• These modifications are limited to adjusting the 
inspection angle to make the impingement angle and 
misorientation angle at the ID surface match qualified 
inspection angles on welds without tapers 

• To verify the effectiveness of the new inspection angles, 
a site specific mockup is required 
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Are Inspection Angles Fixed 
or Can they be Changed? 

• Answer- It depends on the procedure 
• Appendix VIII allows a procedure to state an essential 

variable as a fixed value or a range of values 
• An example is that Supplement 5 allows for the use of 

modeling to show that one has maintained the correct 
misorientation angle 

• Supplement 5 examinations are conducted from a 
variety of surfaces and configurations 

• It is the staff’s understanding that DMW qualifications are 
typically done with limited tapers 
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PDI Questions 

• What is the largest taper angle in the specimen test set 
at PDI? 

• Do any procedures have qualified ranges of taper 
angles? 
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Where we Agree 

• If the SSMU process is used only to modify probe angle 
to account for tapers, as per the procedure, and the 
metal path is not increased beyond the procedure 
limitations this meets the letter of Appendix VIII 

Adjusting Inspection Angle 
to Preserve Impingement 
Angle on Tapers 
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Why have a Site-Specific 
Mockup Process at all? 

• PDI-UT-10 requires the use of a site specific mockup 
when the procedure is compensating for a taper but 
preserves the impingement angle 

• The site-specific mockup process would not be needed if 
the procedures are demonstrated on tapered test blocks 
and given a limitation on the taper 

• The staff would prefer to see the procedures qualified 
using tapered specimens 
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Possible Confusion 

• It was stated in the 
February 28 2013 
meeting that one “Site 
Specific” feature that was 
being mocked up was a 
short safe end that 
reduced examination 
coverage 

• This would change 
essential variables and is 
not allowed by PDI-UT-
10 or Appendix VIII 

These sentences can be misunderstood 
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Illustration 
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Possible Misinterpretations 

Which “Surface Discontinuities” are covered? 
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What are the Intended Uses 
of the SSMU process? 

 “When a SSMU process can or must be used” needs to 
be clearly defined to licensees and be vetted against 
ASME Code 
– Tapers?  
– Lack of access because of surface discontinuities? 

• Rough or Wavy surfaces? 
• Nearby pipes? 
• Insulation? 
• Is there a list of intended surface discontinuities? 

– Lack of access because of short safe ends? 
– Elbows that restrict access? 
– Cast Stainless Steel? 
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Communication Plan 

• The NRC staff have concerns that the SSMU process 
may have been misused in the past 

• The latest revision to the SSMU process requires 
essential variables to be preserved 

• The changes to the SSMU process may not be well 
understood by licensees 

• How will the changes be communicated to the 
licensees? 
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Conclusions 

• We need to develop a common understanding of the 
essential variables in PDI-UT-10 and other procedures 

• We need to develop an understanding of the specific 
uses of the site specific mockup process 

• A communication plan is needed to assure that the 
licensees understand the applicability of the SSMU 
process 
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