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Owner Implementation OF UT in Lieu of RT

• Owners may submit Relief Request 

• Available Code cases

– B31.1-CC 168

– Sect III- CC N-659-2

– Sect I & VIII- CC 2235-9
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Sect I & VIII- CC 2235-9

– Sect XI – CC N-713

• Incentives

– RT restricts personnel access

– Use same method for fabrication and ISI examinations

– RT can increase length of outage

– UT can detect planar flaws reliably



Basic Code Case Requirements
N-713, N-659, 2235 and 168

• Automated UT system

– Record transducer location

– Record raw non-processed data

– Image to replace radiograph

• Written procedure must be demonstrated
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Written procedure must be demonstrated

– Mockups similar to calibration block/component 
materials and include weld

– 2 or 3 flaws required

• Performance based procedure qualification



EPRI Performance Demonstrations
Sect III CC N-659

• Owner fabricated 3 ferritic pipe mockups

– 14 & 2 each 16 inch diameter

– .8 -1.6 inch thick

– Numerous fabrication flaws & cracks throughout thickness

• EPRI Developed Demonstration protocol
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– 3rd party administered

– Acceptance criteria

– Maintained flaw truth security, i.e. Blind tests

• 4 vendors participated

– Pulse Echo, Time of Flight, & manual techniques

– Generally 45 & 60 degree; 2.25 MHz Search units



UT Data and RT Indications
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Detection and Identification Results
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UT Capability Summary

• All flaws greater than .4 in long detected

• All cracks and IP detected

• Automated UT slightly better than Manual

• Single and dual side scanning had similar results

• Porosity most difficult to detect but innocuous
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Porosity most difficult to detect but innocuous

– Small porosity rarely detected

– RT missed small porosity

• UT can be effectively substituted for RT



Canadian Use of UT in lieu of RT
for CANDU Feeder Tubes

• Enhancements to Code Case N-659-2 and 
Appendix VIII requirements included:
• 3 specimen sets consisting of 7 welds created (using 

all 5 diameters/thicknesses), each set containing 15 
flaws
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• Procedure demonstration (non blind) used all 15 
flawed pipe samples (45 specimen flaws) and was 
required to detect 100% of the flaws (from one side)

• All flaws included in the specimen sets were flaws that 
would be considered relevant construction type flaws: 
L of F, porosity, cracks, Incomplete Penetration, ID/OD 
connected and subsurface flaws



Enhancements to Code Requirements
Compared to Appendix VIII

• Flaw sizes were based on the acceptance criteria, with 
acceptable and rejectable flaws in the specimen sets 

• Grading units were made much smaller… Grading 
units were made only 0.64” (16mm) larger then the 
length of the actual flaw

• Unflawed grading units were only 0.79” (20mm) in
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Unflawed grading units were only 0.79  (20mm) in 
length, and grading units had a minimum spacing of 
only 0.39” (10mm)

• Personnel demonstration was a “pure” blind
test for detection (and false calls), length sizing,                    
and flaw characterization

• Flaw length sizing error was decreased to an                       
RMS of 0.25” (6.4mm) (from 0.75”(19mm))



Observations: Canadian Experience

• Used phased array automated system

• Avoided 7000 RT shots and 1500 hours of outage time

• Owner, regulator, contractor, vendor and ANI cooperated 
to develop program from N-659-2 and Appendix VIII

• UT personnel worked with welders to improve 
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workmanship and reduce repair rate

• Very beneficial to perform UT in lieu of RT



Latest Draft ASME Section XI Code Case N-713

• Revising N-713 based on two previous studies

• Requires recording encoded position and UT data

• Section V procedure or Section XI Appendix VIII 
procedure permitted

– Personnel test set requires at least 10 flaws
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– Procedure test set requires the equivalent of at least 3 
personnel tests

– Includes depth sizing and length sizing test sets

– Flaw sizes and locations distributed evenly



Latest Draft ASME Section XI Code Case N-713

• Demonstration acceptance criteria

– 80% detection rate

– 80% correct identification of planar and volumetric 
flaws

– RMSE criteria for depth and length tests to be 
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determined

• Examination Acceptance criteria based on Sect XI Code

– Compare planar and volumetric (cracks, IP, LOF, slag) 
flaws to Section XI acceptance tables

– Use Construction Code criteria if  Section XI not 
applicable
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