
Code Actions on UT in Lieu of RT

Substitution of UT where RT would be required by the 
Construction Code is addressed in several Code actions:

1. Code Case N-659-X for Section III

2. Case N-713 (BC04-247) for Section XI (pending – not 
approved by the Standards Committee)

3. Changes to IWA-4500 (BC04-1092) for Section XI (pending 
– not approved by the Standards Committee)

All three of these actions apply to repairs and replacements in 
operating plants and Code Case N-659 also applies for new 
construction.

The NRC has expressed common concerns on all of these items.



Code Actions on UT in Lieu of RT

NRC Concerns and Proposed Conditions for Use of Code 
Case N-659 were published in FR Vol. 71, No. 208 on 
October 27, 2006 as a supplement to DG-1133, Regulatory 
Guide 1.84.  Three areas of concern were expressed 
summarized as follows:

1. Capability of UT to detect workmanship type flaws

2. Provisions to use the second leg of the ultrasound metal 
path

3. Examination volume limited to ½ t (one-half of the 
through wall thickness) of base metal on each side of the 
weld. 



Code Actions on UT in Lieu of RT

Since existing Code rules already allow either UT or RT to be 
used for corner-type joints in Category C and D welds in Class 
1, 2, and 3 components and for any joint type in Core Support 
Structures, Code Case N-659 and the pending Code actions 
apply only to examination of butt joints in Class 1, 2, and 3 
Components.



Code Actions on UT in Lieu of RT

Code Case N-659 requires the use of automated and 
computerized UT systems that generate a permanent image 
as part of the examination record.



Code Actions on UT in Lieu of RT

Performing RT on a butt-type weld joint is normally 
straightforward.  Established techniques are used and no special
qualification or demonstration is required.  (Note that all NDE 
methods must be demonstrated  to the satisfaction of the ANI/ANII)

Performing UT on a butt-type joint under the current Code 
Case N-659 or the other pending Code actions requires a 
demonstration on a representative mock-up with at least two or 
three representative fabrication flaws, including planar flaws 
(lack of fusion, incomplete penetration, or cracks)

Panoramic Shot 
with one exposure

Double-Wall 
Technique with 
three or four  
exposures



Code Actions on UT in Lieu of RT

UT examination under Code Case N-659 involves scanning the 
weld with a search unit at least 8 times with different directions 
and angles so it is far more time consuming than RT. 

Sketch shows a raster scan pattern for 
an axial scan; for a ½ inch diameter 
transducer, approximately 125 axial 
scan lines would be required for a 10 
inch diameter pipe weld.  4 axial scans 
(upstream and downstream with at least 
two angles) and 4 circumferential scans 
(CW and CCW with at least two angles) 
are required.



Code Actions on UT in Lieu of RT

• The cost of UT under CC N-659 exceeds RT by 20-30X 

Due to a combination of the costs of automated, computerized UT systems, 
UT technicians with automated system skills, scanning time, and 
qualification, the cost of UT examination of a butt-type weld joint under 

Code Case N-659 exceeds the cost of RT by 20 to as much as 50 times.

• To offset the cost of UT, the benefit must be substantial.

The decision to use UT is driven by substantial cost savings associated with 
schedule, ALARA, or design issues that outweigh the cost of the UT.

• Due to those economic considerations, Code Case N-659 UT 
is limited to essentially single-use applications. (The pending 
Section XI applications under Code Case N-713 are limited to 
use for repair or replacement.)



Code Actions on UT in Lieu of RT

Demonstration: Code Case N-659 vs. NRC proposed conditions

• Existing Code rules for UT of core support structures and 
corner-type joints require no demonstration, just as RT requires 
no demonstration.  These rules are adopted in 10CFR50 by 
reference to Section III.

• Code Case N-659 and the other pending Code actions require 
demonstration on a representative mock up with a minimum of 
two to three flaws, which must be detected.

• NRC proposed procedure demonstration for Code Case N-659 
use consists of 10 flaws examined by 3 different technicians or 
30 flaws if examined by one technician (increases cost at least 2-
3X), but  20-30% of those flaws can be missed altogether.  



Code Actions on UT in Lieu of RT

The enhanced UT performance demonstration is not needed 
because: 

• There have been no problems with UT under existing, 
NRC-approved, Section III Code rules even though no 
demonstration is required. (No missed defects in the field)

• Code Case N-659 and other proposed Code actions already 
exceed  existing Code with a demonstration requirement 
(based on Boiler Code Case 2235-X and takes credit for Sec. 
XI, Appendix VIII demonstration where applicable) 

• Performance demonstrations were imposed for service 
induced flaws because UT did not detect defects that caused 
pressure boundary leakage (IGSCC, ref IN 82-39) – There is 
no correlation with experience in UT for fabrication defects. 



Code Actions on UT in Lieu of RT

Other problems with the NRC proposed demonstrations:

• The NRC position on Code Case N-659 is inconsistent with 
prior and current approval of UT without any special 
demonstration under existing Code rules. 

• NRC provides no rationale for applying costly performance 
demonstration requirements narrowly only to butt-type weld 
joints. 

• The NRC proposed sample set for UT demonstration is based 
on Code RT acceptance standards for material (Tubular 
Products) to which Code Case N-659 and other pending Code 
actions are not applicable.  A sample set should be based on 
Code UT standards for fabrication.



Code Actions on UT in Lieu of RT

Other problems with the NRC proposed demonstrations (cont.):

• Maximum and minimum flaw sizes specified in terms of RT 
acceptance standards is problematic for the porosity flaws 
standards which are simply figures.

• The demonstration for UT in lieu of RT sets standards for 
UT beyond the requirements for RT:

• 2% is a penetrameter thickness for RT, but a flaw size 
detection limit for UT
• UT must determine a flaw through-wall depth; that is 
information beyond the capability of an NRC-accepted 
Code RT technique.



Code Actions on UT in Lieu of RT

Other problems with the NRC proposed demonstrations (cont.):

• Imposing additional costly demonstration requirements on 
Section XI, Appendix VIII (PDI) qualified UT procedures for 
fabrication flaws is inconsistent with NRC positions recently 
expressed in RAIs on the ESBWR:

• Supplemental RAI 5.2-53 states “Given that it has been 
shown that a PDI qualified UT examination far more likely 
(than RT) to detect and size fabrication and service induced 
flaws…”

The RAI clearly expresses an NRC position that Appendix VIII 
(PDI) qualified procedures are capable of detecting fabrication 
flaws without further demonstrations.



Code Actions on UT in Lieu of RT

Other problems with the NRC proposed demonstrations (cont.):

• It is not clear that the NRC proposed wording for performance 
demonstrations should be in lieu of both paragraphs (b) and (d) 
of Code Case N-659: 

• Paragraph (b) does not conflict with the proposed wording

• Substitution of the proposed words for paragraph (d) 
creates more ambiguity regarding the material requirements, 
e.g., “representative mock-ups in terms of material…” and 
removes requirements on the welding process to be used for 
demonstration samples with austenitic welds.



Code Actions on UT in Lieu of RT

The NRC concern and proposed demonstration requirement 
described in the FR regarding the use of the second leg of the 
ultrasound metal path is already addressed by Code Case N-659.

• Code Case N-659 already requires demonstration in order to 
take credit for an examination utilizing the second leg.

• The NRC concern discusses demonstration of UT limited to 
one side of a weld; a second leg may be applied where such a 
limitation does not exist, but Code Case N-659 still requires a 
demonstration. 



Code Actions on UT in Lieu of RT

The NRC concern and proposed requirement described in the FR 
to increase the base metal volume of the UT examination in 
Code Case N-659 is unnecessary and inconsistent with prior and 
current NRC approval of existing Code rules.

• For RT under Section III, no base metal exam volume is 
required so when UT is applied in lieu of RT by Code Case N-
659, the examination volume is already greater than for RT.

• For PSI and ISI of Class 2 components under Section XI, the 
base metal examination volume is only one-half inch.  Requiring 
½ t (one-half the component wall thickness) as the standard for 
the examination volume is particularly problematic for nozzle 
weld repair/replacement for access reasons. (Note that the 
examination volume was a Code Case N-659-1 change)



Code Actions on UT in Lieu of RT

Conclusions:

• Existing Code rules for UT (e.g., for corner joints, core supports) 
have been used successfully without problems due to missed 
defects.  The NRC has approved these rules for many years.

•The NRC’s proposed UT performance demonstration 
requirements for butt-type welded joints under Code Case N-659 
and other proposed Code actions are inconsistent with NRC 
approval of existing Code rules.

• Additional requirements are not needed for Code Case N-659 and 
other proposed Code actions because they equal and exceed the 
existing Code Rules. 

• Implementing the NRC’s proposed UT performance 
demonstration requirements will render the Code actions unusable
for practical purposes.



Code Actions on UT in Lieu of RT

Conclusions (continued):

• The NRC’s proposed conditions impose requirements on UT 
when used in lieu of RT that exceed the Code requirements for 
RT and the capability of RT.

• Some detailed requirements for demonstration samples in the 
NRC’s proposed conditions on Code Case N-659 cannot be 
implemented (i.e., practical issues with the requirements as 
written).

• Some of the proposed replacement wording is ambiguous 
and actually dilutes requirements already in Code Case N-659.

• The proposed conditions on Code Case N-659, which apply 
to the other proposed Code actions as well, should not be 
included in RG 1.84.
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