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1. Call to Order : 
The meeting was called to order at 8am by Chairman Angelo Bramucci  
 

2. Announcements:  The announcements were presented by Bill Vallance and George Galanes 
 

3. Adoption of the Agenda: The agenda was revised to add 7 new action items and one new 
interpretation. A motion was made and unanimously approved to accept the agenda as revised 
 

4. Approval of Minutes of January 20, 2015 
A motion was made and unanimously approved to accept the minutes of the January 20, 2015 
meeting. 
 

5. Review of the Roster (Attachment Page 1-3) 
Roster was reviewed. Ms. Pat Becker is sitting in for Ron Pullman. There are 19 members 
present. Sign-In sheet attached.  
 

6. Interpretations 
 

Item Number: IN14-
0701 

NBIC Location: Part 3 Attachment Page 4

General Description: Interpretation question regarding certification required and 
documentation of post weld heat treatment 
 
Subgroup: Repairs and Alterations 
 
Task Group: Unknown 
 
History: 
 
July 2014 
Mr. Galanes reported that a task group of W. Sperko (PM), B. Wielgoszinski and himself 
has been 
assigned. 
 
January 2015 
Mr. Galanes presented the proposed answers to the interpretation questions along with 
the Subcommittee on Repairs and Alterations’ rationale for their answers. SC Repairs and 
Alterations approved the interpretation response with one abstention.  The NBIC 
Committee voted unanimously to send this item to letter ballot for vote.  The letter ballot 
did not receive sufficient response to pass. 
 
Meeting Action: Mr. Galanes is expected to report.  
July 14, 2015  
Mr. Galanes reported during the ballot process there appeared to be issues with not 
enough votes being received. After the interpretation was reaffirmed a motion was made 
and unanimously approved, to send the interpretation out again for a ballot. 
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Item Number: IN14-
0801 

NBIC Location: Part 3, 3.3.3) s) Attachment Pages 5-6

General Description: Interpretation question clarifying definition of “minimum required 
thickness” required on U-1 form as nominal wall thickness minus corrosion allowance 
 
Subgroup: Repairs and Alterations 
 
Task Group: Brian Morelock (PM) 
 
History: 
 
January 2015 
Mr. Galanes gave a report.  SC Repairs and Alterations motioned and approved the 
interpretation unanimously.  The NBIC Committee voted unanimously to send this item 
to letter ballot for vote.  The letter ballot did not receive sufficient response to pass.  One 
abstention with a comment for revision was registered in the voting.   
 
Meeting Action: Mr. Morelock is expected to report. 
Mr. Morelock reported during the ballot process there appeared to be issues with not 
enough votes being received. After the interpretation was reaffirmed a motion was made 
and unanimously approved, to send the interpretation out again for a ballot. 

 

Item Number: IN15-
0201 

NBIC Location: Part 3 Attachment Page 7-8

General Description: Interpretation question regarding “R” Symbol Stamp quality 
system. 
 
Subgroup: Repairs and Alterations 
 
Task Group: Bob Wielgoszinski, Ben Schafer, & Rob Trout 
 
History: None 
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015   
Mr. Galanes reported the history behind the interpretation letter. B. Wielgoszinski and his 
task group above will work on this interpretation. Task Group appointed.  

 

 

7. Action Items 
 

Item Number: NB12-
0801 

NBIC Location: Part 3 Attachment Pages 9-18 

General Description: Add requirements for repair and alteration of gasketed PHEs in the 
field 
 
Subgroup: Repairs and Alterations 
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Task Group: R. Cauthon (PM), B. Wielgoszinski, N. Carter 
 
History: 
 
January 2012 
This item was transferred from R/A General.  A task group of E. Ortman (PM), G. 
Galanes and B. Wielgoszinski was assigned. 
 
July 2012 
A progress report was provided by Mr. Cauthon 
 
January 2013 
A progress report on this Action Item was given by B. Wielgoszinski and E. Ortman. 
During discussions it was suggested by R. Wielgoszinski that it may only be necessary to 
list actions that are considered repairs and actions considered alterations. The Task Group 
will continue to gather information for the next meeting. 

 
July 2013 
A progress report along with 3 documents for review was presented by Mr. Ed Ortman. 

 
January 2014 
Mr. Ortman is coordinating the NBIC updates with the ASME code future requirements. 
Once established a letter ballet will be sent out. Mr. Galanes and Mr. Pillow will be 
copied on correspondence should questions come up. 

 
July 2014 
Mr. Cauthon gave a progress report; Section VIII Div.1 has a revision in progress to 
address PHEs. We are waiting resolution of that action before finalizing the NBIC 
proposal. 

 
January 2015 
Mr. Cauthon gave a progress report.  Progress is being made in ASME BPV Section VIII 
Division 1 on a PHE appendix, which the task group is keeping tabs on. 
 
Meeting Action: Mr. Cauthon is expected to report. 
July 14, 2015 
Mr. Cauthon reported ASME in working slowly on the PHE’s in Section VIII Division 1. 
The committee has asked the National Board Staff to correspond with the secretary of the 
ASME PHE committee and sent our NBIC proposal for their committees’ comments. 
 

 

Item Number: NB13-1403 NBIC Location: Part 3 Attachment Pages 19-20 
General Description: Installation of boiler tubes and arch tubes 
 
Subgroup: Repairs and Alterations 
 
Task Group: R. Stone (PM) 
 



5 
 

History: 
 
March 2015 
Subgroup Locomotive Boilers requested this item be moved to Subgroup Repairs and 
Alterations for further work. 
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015 
Mr. Galanes commenced the discussion and Mr. Lynn Moedinger from the locomotive 
committee to provided background information.  
A motion was made and unanimously approved to close the item with no action. 

 

Item Number: NB14-
0203 

NBIC Location: Part 3 Attachment Pages 21-26 

General Description: Review Part 3 for any changes needed to be made to “R” 
accreditation requirements 
 
Subgroup: Repairs and Alterations 
 
Task Group: Ron Trout (PM), N. Carter, & R Cauthon 
 
History: 
 
July 2014 
A progress report was given by Mr. Cauthon. Information of proposed changes to 
accreditation section of Part 3 of the NBIC was presented for information.  This item 
passed subgroup in July 2014, but no vote was taken in subcommittee. 
 
January 2015 
Mr. Galanes gave a progress report.  SC Repairs and Alterations will vote to on this item 
via letter ballot.  The ballot did not pass, with four disapproval votes from Mr. Brian 
Morelock, Mr. George Galanes, Mr. Rob Troutt, and Mr. Wayne Jones.   
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015 
Rob Troutt presented a revised document for the accreditation section of Part 3. A motion 
was made and unanimously approved to move this onto the Subcommittee. Task group 
assigned. 

 

Item Number: NB14-
0301 

NBIC Location: Part 3 Attachment Pages 27-30 

General Description: Add requirements for encapsulation 
 
Subgroup: Repairs and Alterations 
 
Task Group: Bob Wielgoszinski (PM), George Galanes, Frank Johnson , & Kathy 
Moore 
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History: 
 
July 2014 
A progress report was given by Mr. Wielgoszinski 

 
January 2015 
Mr. Wielgoszinski is expected to report. 
 
Meeting Action: Mr. Wielgoszinski is expected to report. 
July 14, 2015 
Mr. Wielgoszinski presented a document on encapsulation. Discussion was made and 
agreed to proceed that encapsulation is an alteration. Further work is to be done.  
Progress Report. Task group assigned. 

 

Item Number: NB14-
0302 

NBIC Location: Part 3, S6 Attachment Pages 31-39 

General Description: Develop additional “TR” forms to include in Part 3 
 
Subgroup: Repairs and Alterations 
 
Task Group: C. Withers (PM), B. Underwood, K. Moore, B. Vallance 
 
History: 
 
July 2014 
A progress report was given on the status of form development by Bill Vallance 

 
January 2015 
Mr. Galanes gave a progress report.  A new task group was formed to address “TR” 
program revisions. 
 
Meeting Action: Mr. Withers is expected to report. 
July 14, 2015 
B. Vallance presented information that no action was taken. Chuck Withers is going to 
meet with Stan Staniszewski of Department of Transportation, DOT. The discussions will 
ensure Supplement 6 meets the DOTs needs and to have program use the R stamp and not 
the TR stamp.   Progress Report 

 

Item Number: NB14-
0701 

NBIC Location: Part 3, 3.2.2 
c) 

Attachment Pages 40-45 

General Description: Result of IN13-0301, clarify requirements about an “R” certificate 
holder using an ASME pressure part they fabricated in a separate repair or alteration they 
are performing 
 
Subgroup: Repairs and Alterations 
 
Task Group: Bob Wielgoszinski (PM) 
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History: 

July 2013 
A letter ballot was approved to be sent to the NBIC Main Committee for comment only. 
 
January 2014 
Mr. Wielgoszinski presented a report. Through much discussion Mr. Wielgoszinski will 
present a report to the sub-committee after incorporation of discussion comments on 
January 15, 2014.  
 
July 2014 
A progress report was given with a document NB14-0701 with responses to ballot 
comments. 
 
January 2015 
Mr. Galanes gave a progress report.  Mr. Wielgoszinski provided further information on 
the item.  SC Repairs and Alterations will vote on this item via letter ballot.  The ballot 
did not pass, with disapproval votes from Mr. Brian Boseo, Mr. George Galanes, Mr. 
Paul Edwards, Mr. Rob Troutt, and Mr. Wayne Jones. 
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015 
Mr. Wielgoszinski presented a revised document to address the lasts ballots negative 
votes. The Committee felt the current proposal put a burden on a lot of the R certificate 
holders by having them have an ASME Stamp along with the R stamp.  The committee 
voted and approved, with two abstentions, to reaffirm the original proposal and send it 
out for a ballot vote.  Mr. Edwards and Galanes abstained.  Task Group member is 
appointed. 

 

Item Number: NB14-
1102 

NBIC Location: Part 3 Attachment Pages 46-47 

General Description: Diagram Diaphragm Weld Repair 
 
Subgroup: Repairs and Alterations 
 
Task Group: Unknown 
 
History:  
 
March 2015 
SG Locomotive Boilers requested that this item be transferred to SG Repairs and 
Alterations for further work. 
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015 
Mr. Lynn Moedinger from the locomotive sub group provided the items history. A 
motion was made and unanimously approved to close the item with no action. 

 

Item Number: NB14- NBIC Location: Part 3, S6.5 Attachment Pages 48-49 
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2401 
General Description: Replace the referenced TR-1 form with a TR-3 form 
 
Subgroup: Repairs and Alterations 
 
Task Group: C. Withers (PM), B. Underwood, K. Moore, B. Vallance 
 
History: 

July 2014 
No action taken on this item as there currently in not a form within Part 3. 
 
January 2015 
Mr. Galanes gave a progress report. A new task group was formed to address “TR” 
program revisions. 
 
Meeting Action: Mr. Withers is expected to report. 
July 14, 2015 
Mr. B. Vallance presented information that no action was taken. Chuck Withers is going 
to meet with Stan Staniszewski of the Department of Transportation, DOT. The 
discussions will ensure Supplement 6 meets the DOTs needs and to have program use the 
R stamp and not the TR stamp.   Progress Report 

 

Item Number: NB14-
2402 

NBIC Location: Part 3, S6.3 Attachment Pages 50-51

General Description: Remove “TR” accreditation requirements from the NBIC because 
“TR” accreditation requirements will be addressed in a separate National Board “TR” 
document 
 
Subgroup: Repairs and Alterations 
 
Task Group: C. Withers (PM), B. Underwood, K. Moore, B. Vallance 
 
History: 

July 2014 
It was discussed to form a task group to look over the NBIC Supplement-6 DOT too see 
where updates can be made.  No action taken on this item. 
 
January 2015 
Mr. Galanes gave a progress report. A new task group was formed to address “TR” 
program revisions. 
 
Meeting Action: Mr. Withers is expected to report. 
July 14, 2015 
Mr. B. Vallance presented information that no action was taken. Chuck Withers is going 
to meet with Stan Staniszewski of the Department of Transportation, DOT. The 
discussions will ensure Supplement 6 meets the DOTs needs and to have program use the 
R stamp and not the TR stamp.   Progress Report 
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Item Number: NB15-
0509 

NBIC Location: Part 3, 2.5.3.6 Attachment Page 52 

General Description: Originally contained PR15-0157, PR15-0158, PR15-0156, and 
PR15-0501; now only addressing PR15-0156 and PR15-0501 regarding use of propriety 
filler metal names in Welding Method 6 
 
Subgroup: Repairs and Alterations 
 
Task Group: George Galanes, (PM)  
 
History: 
 
January 2015 
Two of the public review comments, PR15-0157 and PR15-0158, were removed from 
NB15-0509 and added to a new action item, NB15-1402.  For NB15-0509, Mr. Galanes 
gave progress report on the use of proprietary electrode names in welding method 6.  The 
Subcommittee on Repairs and Alterations approved a proposed wording change, but 
elected to return the item without vote for further work in light of new information.   
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015 
Mr. Galanes presented a document to revise Welding Method 6 for electrode names. 
Motion was made and unanimously approved revision and to move it onto the 
Subcommittee. Task group assigned. 
 
 

Item Number: NB15-
0511 

NBIC Location: Part 3, 5.13.5.1 Attachment Page 53

General Description: Result of PR15-0120, how does one fill out “NR” paperwork if the 
repairs or alterations were performed to an international code other than Section III or 
Section XI? 
 
Subgroup: Repairs and Alterations 
 
Task Group: P. Edwards (PM), B. Schafer, B. Wielgoszinski, C. Withers 
 
History: 
 
January 2015 
Mr. Galanes gave a progress report.  This item was transferred to the “NR” task group for 
further work. 
 
Meeting Action: Mr. Edwards is expected to report. 
July 14, 2015 
Mr. Edwards presented a progress report on the NR task groups’ progress that will be 
continuing.  

 

Item Number: NB15-
1003 

NBIC Location: Part 3 www.nbicshare.org 
July 2015  S. G. 
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General Description: Update “stamp” vs. “certification” language to maintain 
consistency with ASME code 
 
Subgroup: Repairs and Alterations 
 
Task Group: Rob Troutt (PM), J. Amato, J. Pillow 
 
History: 
 
January 2015 
Mr. Galanes gave a progress report.  A task group was assigned for further work with 
Rob Troutt as the project manager. 
 
Meeting Action: Mr. Troutt is expected to report. 
July 14, 2015 
Mr. Troutt presented a revised NBIC Part 3 where the term Stamp vs. Certification 
language was revised. A motion was made and unanimously approved to move this to the 
Subcommittee. 

 

Item Number: NB15-
1101 

NBIC Location: Part 3 Attachment pages 54-93

General Description: Investigate code addition for carbon fiber wrap reinforcement of 
high pressure metal pressure vessels 
 
Subgroup: Repairs and Alterations 
 
Task Group: Dave Martinez (PM) & Kathy Moore 
 
History: 
 
January 2015 
Mr. Galanes gave a report.  In July 2015, a presentation will be given by HJ3 Composite 
Technologies, Inc. about this system. 
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015 
Mr. Olley Scholer from HJ3 provided a presentation for Carbon Fiber Reinforced 
Polymer (CFRP) Reinforcement of High Pressure Metal Pressure Vessels. This process 
could be an inclusion in the NBIC Part 3 for repairs to vessels and piping. Task group 
appointed. 

 

Item Number: NB15-
1201 

NBIC Location: Part 3, 5.6 No Attachment

General Description: Expand requirements for form logs in Section 5 to include not 
only “R” program, but also “VR” and “NR” 
 
Subgroup: Repairs and Alterations 
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Task Group: Chuck Withers, (PM) 
 
History: 
 
January 2015 
Mr. Galanes gave a report.  More information from National Board staff needs to be 
obtained before work can continue. 
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015 
Mr. Galanes indicated no action was taken and suggests having Chuck Wither be 
designated as the project manager. Further information should be obtained for National 
Board staff for the origin of the action item. Task group assigned. 

 

Item Number: NB15-
1401 

NBIC Location: Part 3, 
Section 3 

Attachment Pages 94-100 

General Description: Investigate new requirements for weld buildup of thin walled 
tubes 
 
Subgroup: Repairs and Alterations 
 
Task Group: W. Sperko (PM), G. Galanes, J. Siefert 
 
History: 
 
January 2015 
Mr. Galanes gave a progress report, and a new task group was formed to address this 
issue. 
 
Meeting Action: Mr. Sperko is expected to report. 
July 14, 2015 
B. Wielgoszinski reported the project manager is out of the country this meeting and has 
not has a chance to work with his task group to evaluate the attached report findings and 
present a case for a revision to part 3. 
 
 
 
 
 
 
 
 
 
 
 

Item Number: NB15-
1402 

NBIC Location: Part 3, 2.5.3.6 Attachment Pages 101-
102 

General Description: Result of PR15-0157 and PR15-0158, investigate appropriate 
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humidity protection for materials used in Welding Method 6 
 
Subgroup: Repairs and Alterations 
 
Task Group: G. Galanes (PM), J. Seifert, N. Carter 
 
History: 
 
January 2015 
Mr. Galanes gave a progress report.  A task group was formed to work on the public 
comments related to humidity protection in Welding Method 6. 
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015 
Mr. Galanes presented a document to revise paragraph 3 of Welding Method 6. A motion 
was made and unanimously approved the revision and to move it onto the Subcommittee. 

 

Item Number: NB15-
1403 

NBIC Location: Part 3 Attachment Pages 103-
138

General Description: Create a new supplement on weld repair to CSEF Grade 91 steel 
 
Subgroup: Repairs and Alterations 
 
Task Group: G. Galanes (PM), J. Siefert 
 
History: 
 
January 2015 
Mr. Galanes gave a progress report.  Mr. Siefert presented a power point presentation 
with research on Grade 91 steel that could be used to develop a new supplement 
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015 
Mr. Siefert gave a presentation with research on Grade 91 steel repairs that could be used 
to develop a new supplement. The Task Group developed wording for a possible new 
supplement that was presented. A motion was made and unanimously approved to move 
the new supplement wording to the subcommittee.  

 

Item Number: NB15-
1404 

NBIC Location: Part 3, 1.6.1, 
3.2.1 

Attachment Pages139-
147 

General Description: Define “existing material” as used in 1.6.1 and 3.2.1 
 
Subgroup: Repairs and Alterations 
 
Task Group: W. Jones (PM), M. Toth, J. Amato, R. Troutt 
 
History: 
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January 2015 
Mr. Galanes gave a progress report.  The task group is working to develop a footnote in 
the text to define existing material. 
 
Meeting Action: Mr. Jones is expected to report. 
July 14, 2015 
The task group presented several paragraph revisions After discussion the task group will 
now develop a definition for “existing material” to be placed in the glossary.  
 

 

Item Number: NB15-
1410 

NBIC Location: Part 3, S6.14 Attachment Pages 148-
149

General Description: Result of PR15-0122, add requirements for the number of repairs 
or alterations allowed under a single nameplate/stamping 
 
Subgroup: Repairs and Alterations 
 
Task Group: C. Withers (PM), B. Underwood, K. Moore, B. Vallance 
 
History: 
 
January 2015 
Mr. Galanes gave a progress report.  This item was transferred for further work to the 
“TR” task group. 
 
Meeting Action: Mr. Withers is expected to report. 
July 14, 2015 
Mr. B. Vallance presented information that no action was taken. Chuck Withers is going 
to meet with Stan Staniszewski of the Department of Transportation, DOT. The 
discussions will ensure Supplement 6 meets the DOTs needs and to have program use the 
R stamp and not the TR stamp.   Progress Report 

 

Item Number: NB15-
1801 

NBIC Location: Part 3 Attachment Pages 150-
155

General Description: Assuring leak tightness by seal welding 
 
Subgroup: Repairs and Alterations 
 
Task Group: M. Webb (PM) 
 
History: None 
 
Meeting Action: Mr. Webb is expected to report. 
July 14, 2015 
Mr. Webb presents a possible addition to the routine repairs section of Part 3. A motion 
was made and approved, with 3 negatives, to move this to the Subcommittee. The 
negatives were Jim Pillow, Dave Martinez, and B. Boseo.   
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Item Number: NB15-
1901 

NBIC Location: Part 3 No Attachment

General Description: Address the performance of postweld heat treatment on PRIs that 
were not previously postweld heat treated 
 
Subgroup: Repairs and Alterations 
 
Task Group: B. Wielgoszinski (PM), George Galanes, and Walt Sperko. 
 
History: None  
 
Meeting Action: Mr. Wielgoszinski is expected to report. 
July 14, 2015 
A progress report was given by Mr. Wielgoszinski. Task group members added. 

 

Item Number: NB15-
2501 

NBIC Location: Part 3, 3.3.4.10 No Attachment

General Description: Bolts, Screws, Studs, Nuts, and Washers 
 
Subgroup: Repairs and Alterations 
 
Task Group: None assigned 
 
History: None  
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015 
A motion was made and unanimously approved to close the item with no action. 

 

Item Number: NB15-
2601 

NBIC Location: Part 3 Attachment Pages 156-
157

General Description: Radius of flush patches 
 
Subgroup: Repairs and Alterations 
 
Task Group: R. Wielgoszinski (PM) 
 
History: None  
 
Meeting Action: Mr. Wielgoszinski is expected to report. 
July 14, 2015 
Mr. Wielgoszinski presented a change to add a ½ inch radius to corner of a flush patch in 
paragraph 3.3.4.6 a) 2). After discussion information found in supplement S1.2.11.2  

radius and wording;  of at least 3 times the plate thickness shall was added. A motion 
was made and unanimously approved to move this to the Subcommittee. 
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8. New Business 

Item Number: IN15-
0401 

NBIC Part 3, 4.2 a), 4.4 a, b, c, 
d) 

Attachment Page 158  

General Description: May Phased Array UT (PAUT) examination be used for verification of 
final circumferential weld repair integrity in lieu of pressure testing or other typical NDE methods 
(MT/PT/RT) involving boiler tubes where the thickness is below ½ inch, with NPS of 4 inch and 
less?  
Subgroup: Repairs and Alterations 
 
Task Group: George Galanes 
 
History: 
 
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015 
Mr. Galanes turned the discussion over the Jamie Walker of Hayes Mechanical who sent 
in the Item. The Chief of Iowa will not accept the alternative NDE, phased Array, for an 
HP boiler weld repair instead of a hydro test.  
It was decided to have a National Board Staff person call the Chief to gather his 
reasoning for the committee to consider. 
 
 

 

Item Number: NB15-
1902 

NBIC Location: Part 3 Attachment Pages 159-
160

General Description: Weld Method 6 revisions 
 
Subgroup: Repairs and Alterations 
 
Task Group: George Galanes(PM), 
 
History: None  
 
Meeting Action:  
July 14, 2015 
Mr. Galanes provided a report to revise text in weld method 6. A motion was made and 
unanimously approved to send these revisions onto the Subcommittee. Task group 
assigned 

 

Item Number: NB15-
1903 

NBIC Location: Part 3 Attachment Page 161 

General Description: Distribution of R forms, when it is required. 
 
Subgroup: Repairs and Alterations 
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Task Group: Bill Vallance (PM), 
 
History: None  
 
Meeting Action:  
July 14, 2015 
Mr. Scribner presented the draft wording for a change to Section 5 of Part 3. A motion 
was and unanimously approved to send the wording onto the Subcommittee. 

 

Item Number: NB15-
2305 

NBIC Part 3 Footnotes No Attachment  

General Description:  Evaluate footnotes in part 3 
 
Subgroup: Repairs and Alterations 
 
Task Group: Rob Trout,(PM) Jim Pillow, Joel Amato 
 
History: 
 
Meeting Action:  
July 14, 2015 
Mr. Scribner presented a request to have the task group evaluate footnotes throughout 
Part 3 for their necessity or if they should be within the Code rules.   
 

 

Item Number: NB15-
2502 

NBIC Part 3, 3.4.5 Attachment Pages 162-
167  

General Description:  Provide guidance for the inspection, repair and replacement of the 
tubes in water tube boilers when OEM procedures are not available.   
 
Subgroup: Repairs and Alterations 
 
Task Group:  
 
History: 
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015 
The Committee has asked Mr. Vallance to obtain the history of this action item. 
 

 

Item Number: NB15-
2503 

NBIC Part 3, 3.4.6 Attachment Pages 168-
185  

General Description: Calculating Tube Expansion By Wall Thickness Reduction. To 
provide a reference calculation for inspectors and code users to determine the percentage 
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of wall thickness reduction when expanding boiler tubes into different diameter holes in 
drums and tube sheets.  
 
Subgroup: Repairs and Alterations 
 
Task Group:  
 
History: 
 
Meeting Action: Mr. Galanes is expected to report. 
July 14, 2015 
The Committee has asked Mr. Vallance to obtain the history of this action item. 
 

 

Item Number: NB15-
2801 

NBIC Part 3, 4.2 b) Attachment Pages 186-
215  

General Description:  Change reference standard, “ACCP‐189” to “ANSI/ASNT CP‐189” 
and also included reference to the ACCP Program. 
 
Subgroup: Repairs and Alterations 
 
Task Group: N. Carter,(PM)  
 
History: 
 
Meeting Action: Mr. N. Carter is expected to report. 
July 14, 2015 
N. Carter presented a revision to the paragraph 4.2 b). A Motion was made and approved 
to move this to the Subcommittee. There were 2 abstentions, R. Trout and Kathy Moore.  
 

 

  Item Number: NB15-
2802 

NBIC Part 3, S6.10 b) Attachment Pages 216-
217  

General Description:  Change reference standard, “ACCP‐189” to “ANSI/ASNT CP‐189” 
and also included reference to the ACCP Program. 
 
 
Subgroup: Repairs and Alterations 
 
Task Group:  
 
History: 
 
Meeting Action: Mr. N. Carter is expected to report. 
July 14, 2015 
N. Carter presented a revision to the paragraphs above. A Motion was made and 
unanimously approved to move this to the Subcommittee. 
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9. Future Meetings 
 

January 11-14 2016 – Corpus Christi, Texas 
July 18-21 2016 – Columbus, Ohio 
January 2017—San Antonio Texas 

 

10. Adjournment 
Motion was made and unanimously approved to adjourn the meeting at 2:30PM 
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Bramucci Angelo Authorized Inspection Agencies IChair 

Schulte Bryan Users rICe Cha,r 

Vallance iVViliiam ISecretary 

Amato iJoel Jurisdictional Authorities !Member 

Baseo iBrian National Board Certificate Holders IMember 

Cauthon jRandall Manufacturers Member 

Edwards Paul National Board Certificate Holders Member 

Galanes, PE George Users Member 

Hopkins Craig National Board Certificate Holders r"lember 

Johnson IFrank Users IMember 

Jones !wayne Authorized Inspection Agencies tvlember 
; 

Larson Ijames Authorized Inspection Agencies iMember 
i---
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r-
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~~ s;;~~~H~~~:==~===:==-=_==: __ . __ . __ .l~ember ----------r.;;-------------
Morelock, PE IBrlan Users IMember 
1---- --------, .. --------- ----·---------·-·------·-r-------·-··-···-··-----
Ortman IEdward Users 'Member 
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______ X _______________ 
Pillow !James General Interest IMember 

-- -
iRon PuUlam Manufacturers IMember , 

Schaefer !senjamin Nalfonal Board Certificate Holders iMember 
f --

!Member Sekely IJames General Interest , 
Sperko iWalter General Interest iMember 

Toth iMart,n National Board Certificate Holders !Member 

Troutt IROb Jurisdictional Authorities -f1ember 

Valdez IRick Manufacturers iMember 

IWebb !Michael Users IMember 

l~hite __ . _ _ ITom Users Ifl1lember 
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SG Repairs and Alterations Atte ndance Sheet· 7/ 14/ 15 
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NBle Interpretation Final 1/22/2015 

IN14-0701 -Part 3 PWHT - Subject: NBIC 2010, part 3, Post Weld Heat Treatment ofa Vessel, 

Ql. Must a company that perfonns post weld heat treatment be required to hold an " R" celtification.? 
ANS:YES 

Q2. Is this post weld heat treatment n.ow considered an "Alteration" to this vessel, as per NBIC part 3? 
ANS: 
YES 

Q3. Shall tius "Alteration" be documented on a NBlC R-2 form? ANS: YES 

Subject: NB IC 201 0 Edition, Part 3, Postweld Heat Treatment ofa Vessel 

Committee Question 1 

An R-Certificate holder decides to perform postwe ld heat treatment (PWHT) of a vessel at the request of 

a client, where no PWHT was performed in the or'iginal construction. Is the performance of PWHT of the 

vessel considered an alteration and subject to documentation using a Form R27 

Reply; Yes. 

Committee Question 2 

For the vessel described above, must the weld procedures used for construction ofthe vessel be qualified 
witl,PWHf? 

Reply: Yes. 

Committee Question 3 

Must the PWHT described above be performed by the R-Celtificate holder? 

Rep ly: No, the PWHT may be subcontracted; however the R certificale holder retains tbe responsibility 
for the performance of tile PWI-IT. 

Rationale: PWHT can reduce the mechanical properties and/or notch toughness of the original vessel 

material affecting the pressure retaining capability, which is the definition of an alteration in the NBIC. 
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PROPOSED INTERPRETATION 

Inquiry No. IN14-0801 
Source William R Chalfant, PBF Energy, Delaware City Refinery 

Subject 2013 NBIC , Part 3, Section 3.3.3 s) and 3.3.4.3.a) 

Edition 2013 

Question Question #1: 201 3 NBIC, Part 3, Section 3.3.4.3.a) 
When performing weld metal buildup of wasted areas of pressure 
reta ining items in accordance with NBIC Part 3, paragraph 3.3.4.3.a), 
is the interpretation that the fina l metal thickness (including base metal 
and weld metal bui ld up) shall be the calculated minimum required 
hickness in accordance with the original Code of Construction plus 
any future corrosion allowance for the desired remaining life? 

Question #2: 2013 NBIC, Part 3, Section 3.3.3, paragraph s) 
When replacing a part on a pressure retaining item in accordance with 
NBIC Part 3, paragraph 3.3.3.s), is it the intent of the term "minimum 
required th ickness" to mean nominal wall th ickness minus corrosion 
allowance as shown on the orig inal Manufacturer's Data Report? 

Reply Reply #1: Yes. 

Reply #2: Yes. 

Committee's Question #1 : 2013 NBIC, Part 3, Section 3.3.4.3 a) 
Question When performing weld metal buildup of wasted areas of pressure 

retaining Items, is the wall thickness required to be restored to 
the thickness listed on the Manufacturers Data Report? 

Committee's Reply ft1 : No. The minimum thickness after build-up shall be the 
Reply original thickness of the pressure retaining item minus the 

corrosion allowance. 

Rationale See Below. 

SC Vote Unanimous No. Affirmative No. Negative No. Abstain No. Not Voting 

NBIC Vote Unanimous No. Affirmative No. Negative No. Abstain No. Not Voting 
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INegative Vote 
Comments 

Reference: 
2013 NBIC Part 3, Section 3.3.3 s): s) Replacement of a pressure-retaining part with 
a material of different nominal composition and, equal to or greater in allowable stress 
from that used in the original design, provided the replacement material satisfies the 
material and design requirements of the original code of construction under which the 
vessel was built. The minimum requi red thickness shall be at least equal to the 
thickness stated on the original Manufacturer's Data Report. 

2013 NBIC Part 3, Section 3.3.4.3.a) 
a) Shells, Drums, Headers . 
Wasted areas in stayed and un stayed shells, drums, and headers may be built up by 
welding , provided lhat in Ihe judgment of the Inspector the strength of the structure has 
not been impaired. Where extensive weld buildup is employed, the Inspector may 
require an appropriate method of NDE for the completed surface of the repair. For 
suggested methods of building up wasted areas by welding. (See NBIC Part 3, 
Figure 3.3.4.3-a). 

Rationale: 
ASME Section VIII, Division 1 references: 
MANDATORY APPENDIX 3 DEFINITIONS 
3-2 DEFINITIONS OF TERMS 
thickness of vessel wall: 

(a) design thickness: the sum of the required th ickness and the corrosion 
allowance (see UG-25). 
(b) required thickness: that computed by the equations in this Division before 
corrosion allowance is added (see UG-22). 
(c) nominal thickness: except as defined in UW-40(f) and modified in UW-11(g), 
the nominal thickness is the th ickness selected as commercially available, and 
supplied to the Manufacturer. For plate material, the nominal thickness shall be, 
at the Manufacturer's option, either the thickness shown on the Material Test 
Report (or material Certificate of Compliance [UG-93(a)(1)]} before forming, or 
the measured thickness of the plate at the joint or location under cons ideration. 
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We Energies 
231 W. Michigan Street 
Milwaukee, WI 53203 

www.we-energies.com 

Mr. Brad Besserman 

liN 15-0201 I 

National Board of Boiler and Pressure Vessel Inspectors 
1055 Crupper Ave. 
Columbus, OH 43229-1183 

Subj.; NBIC Interpretation Inquiry 

Dear Mr. Besserman; 

March 13, 20 15 

This letter is a written request for interpretation regarding the National Board Inspection Code, 
ANSI INB-23 relating to the National Board "R" Symbol Stamp Quality System. The request is 
presented using the format of stating the question, presenting a suggested reply and an applicable 
background statement. The request involves two Quality System organization questions as 
outlined below. 

Question 1; Is it permissible to amend or revise the content or implementation of the 
Quality System, including the written Quality System Manual, without the direct 
involvement ofthe titled individual designated as responsible to ensure compliance as 
given in the Statement of Authority and Responsibility? 

Reply 1; No - The titled individual designated as responsible for Quality System shall be 
fully involved in the preparation, planning and implementation of any and all amendments 
or revisions to the Quality System, including the written Quality System Manual. The 
Statement of Authority and Responsibility is required to grant the freedom and authority to 
carry out this responsibility. 

Background 1 - The National Board Inspection Code, ANSI INB-23, 2013, Part 3, 1.6 and 
1.6.1, e) sets the requirement for having a Quality System functional responsibility. The 
National Board Certificate of Authorization is required to be formalized and conducted in 
accordance with a written Quality System. Revisions, changes or updates of the system are 
normal and expected during the life of the program. The titled individual designated as 
responsible for Quality System has the defined responsibility to ensure that the 
requirements of the NBIC and the Jurisdiction are followed. This individual is also granted 
the freedom and authority to fulfil those responsibilities. Administration of program 
changes and revisions is part of the responsibility scope. Any action involving the Quality 
System that bypasses the titled individual circumvents the process. In addition, revisions to 
the Quality System must be accepted by the Authorized Inspection Agency prior to 
implementation. The titled individual is also responsible to ensure this approval is 
obtained. 
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Question 2; Is it permissible for a single immediate supervisor to manage both quality and 
non-quality related work assigned to the titled individual designated as responsible for 
Quality System? 

Reply 2; No - Quality related functions shall follow the administrative relationship 
structure between the titled individual designated as responsible for Quality System and the 
officer of the organization who signed the Statement of Authority and Responsibility. The 
structure of the quality related system shall follow the Quality System organization chart, 
which addresses functions that affect quality. A single immediate supervisor managing 
both quality and non-quality related work details performed by the titled individual may be 
viewed as a conflict of interest. 

Background 2 - The National Board Inspection Code, ANSI fNB-23, 2013 , Part 3, 1.6.1, 
d) 3) and J) sets the requirement for having a Quality System organization structure. The 
size and population of an organization may determine if mUltiple duties are needed. In 
cases where titled individuals have quality and non-quality responsibilities, management of 
functions that affect quality shall follow the administration structure of the quality 
organization as a separate administrative item. Immediate supervision management 
function is limited to non-quality issues for individuals performing both quality and non
quality activities. Management separation of quality and non-quality functions is a 
standard practice in the industry. 

Please forward this request to the applicable NBIC committee as necessary for review and reply. 
Please feel fi'ee to contact me if you have any questions or would like to discuss this matter 
further. 

Thank you, 

Tim Bacha 
Principal Engineer 
PH (414) 2213517 
CF (414 587 5036 
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NBIC Subcommittee R&A Actioll Block 

Subiect Gasl<eted Plate Heat Exchangers 

File Numbe.' NB1 2-0801 I P.-op, 011 Pg, I I thru 9 

Pro[!osed Revision Add examples of routine repairs, repairs , and alterations for 
gasketed plate heat exchangers and revise R-1 form to include 
gasketed PHEs. 

Statement of Need Because of the unique design of the PHE, the current ASME 
Pressure Vessel and NBIC Codes do not specific ally address the 
design of PHE's, nor the potential r epairs or alterati ons. This is 
intended to provide quidance to the industry and the Jurisdictions. 

Proj ect Manage.' Ed Ortman 

SubG.-ou[! R&A Specific 

SubGrou[! SG Meetill!! Date July 16,201 3 

Negatives 

SubCommittee SC Meeting Date July 17, 2013 

Ne!!atives 
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zo 11 I NAT IO NAL B O ARD I NSPECTION CODE 

3.2.5 CALCULATIONS 

For alterations, calculations shall be completed prior to the start of any physical work. All design calculations 
shall be completed by an organization experienced in the design portion of the standard used for construction 
of the Item. All calculations shall be made avai lable for review by the Inspector accepting the design. 

3.2.6 REFERENCE TO OTHER CODES AND STANDA RDS 

Other codes, standards, and practices pertaining to the repair and alteration of pressure retaining items can 
provide useful guidance. Use of Ihese codes, standards and practices is subject to review and acceptance 
by the Inspector, and when required, by the Jurisdiction. The user is cautioned that Ihe referenced codes, 
standards and practices may address methods categorized as repairs; however, some of these methods are 
considered alterations by the NBIC. 

In the event of a conflict with the requirements of the NBIC, the requirements of the NBIC take precedence. 
Some examples are as follows: 

(a) National Board Bulletin - National Board Classic Articles Series; 

(b) ASME PCC-1, Guidelines for Pressure Boundary Bolted Flange Joint Assembly; 

(c) ASME PCC-2, Repair of Pressure Equipment and Piping. 

3.3 REPAIRS TO PRESSURE-RETAIN ING ITEMS 

3.3.1 DEFECT REPAIRS 

Before a repair is made to a defect In a welded Joint or base metal, care should be taken to Investigate its 
cause and to determine its extent and likelihood of recurrenCe. 

3.3 .2 ROUTINE REPAI RS 

a) Routine repairs aTe repairs for which the requirements for In-process involvement by the Inspector and 
stamping by the "R" Certificate Holder may be waived as determined appropriate by the Jurisdiction and 
the Inspector. All olher appl icable requirements of this Code shall be met. Prior to performing routi ne 
repairs, the "R" Certificate Holder should determine that routine repairs are acceptable to the Jurisdiction 
where the pressure-retaining item is Installed; 

b) TI1e Inspector, witll the knowledge and understanding of jurisdictional requirements, shall be responsible 
for meeting jurisdictional requirements and the requirements of this Code; 

c) The "R' Certificate Holder's Quality System Program shall describe the process for identifying, controll ing, 
and implementing routine repairs. Routine repaIrs shaH be documented on Form R-1 with this statement 
In the Remar!<s section: "Routine Repair."; 

d) Repairs falling within one or more of the rollowing categories may be considered routine: 

62 SEOT ION :a PART 3 - REPA I RS AND A LTE RATION S 
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NATI ON A L BOARD IN SPECTI ON CODE 120 I I 

1) Welded repairs or replace men Is of valves, fillings, lubes, or pipes NPS 5 (DN 125) in diameler and 

rv-"""'''''"'''''"',.......''''''~+-'?-_'''''"'i'Y'~!Oj~ a I e-
5) TI1B following on gaskel.ed plal.e heal a)(e/langels: 

I) Removal and replacement of hcal tl ansfer plates Idt3nlical (0 those Ibled on Ihe Manufaclurer's Data RellOrt, 
H) 111 kind replacement 01 tightening bolts; 
JII ) A change in welded attachmenls (e.g. we lded feel). d 

~-A~~.,f>..A. 

3) Weld buildup of wasled areas In heads and shells nol exceeding an area of 100 sq. inches (64,520 
sq. mm) or a thickness of 25% of nominal wall th iclmess or % inch (13 mm), whichever is less; 

4) Corrosion resistance weld overlay not exceeding 100 sq. in. (64,520 sq, mm). 

3.3.3 EXAMPLES OF REPAIRS 

a) Weld repairs or replacement of pressure parts or attachments that have failed in a weld or in the base 
material; 

b) n,e addition of welded attachments to pressure parts, such as: 

1) Siuds for insula lion or refractory lining; 

2) Hex steel or expanded metal for refractory lining; 

3) Ladder clips; 

4) Brackets having loadings Ihat do nol affect the design of the pressllre-retaining item to which they are 
attached; and 

5) Tray supporl rings. 

c) Corrosion resistant strip lining, or weld overlay; 

d) Weld buildup of wasted areas; 

e) Replacement of Ileat exchanger tubesheets in accordance with the original design; 

f) Replacement of boiler and heat exchanger tubes wllere welding is involved; 

g) In a boiler, a change in the arrangement of tubes In furnace walls, economizers, or super heater sections; 

h) Replacement of pressure-retaining parts identical to Ihose existing on the pressure*retaining item and 
described on the original Manufacturer's Data Report. For example: 

1) Replacement of furnace floor tubes and/or sidewall tubes in a boiler; 

2) Replacement of a shell or head in accordance with Ihe original design; 

3) Rewelding a circumferential or longitudinal seam In a shell or head; 

I 4) Replacement of nozzles of a size where reinforcement Is not a consideration; 

" 

PART :3 - REPA I RS AND ALTERATIONS 63 ________ -L ______ ~ __ 
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i) Installation of new nozzles or openings of such a size and connection type that reinforcement and strength 
calculations are not a consideration required by the original code of construction; 

j) The addition of a nozzle where reinforcement Is a consideration may be considered to be a repaIr, provided 
the nozzle Is Identical to one in the original design, located in a similar part of the vessel, and not closer 
than three times its diameter from another nozzle. The addition of such a nozzle shall be restricted by any 
service requirements; 

1<) The installation of a flush patch to a pressure-retaining item; 

I) The replacement of a shell course in a cylindrical pressure vessel; 

m) Welding of gage holes; 

n) Welding of wasted or distorted flange faces; 

0) Replacement of slip-on flanges wilh weld neck flanges or vice versa; 

p) Seal welding of bullstraps and rivels; 

q) Subject to the adminislrative procedures of the Jurisdiction and approval ofthe Inspector, the replacement 
of a riveted section or part by welding; 

r) The repair or replacement of a pressure part with a code-accepted material tl1al has a nominal composi· 
tion and strength that is equivalent to the original material, and is suitable for the intended service; and 

5) Replacement of a pressure-retaining part wi th a malerial of different nominal composi tion, equal to or 
greater in allowable stress from that used in the original design, provided the replacement material sat
isfies the material and design requirements of the original code of construction under which the vessel 
was buill. The minimum required thickness 511all be at least equal to the thickness slated on the original 
Manufaclurer's Dala Repolt. 

t) The replacement of a Pressure Rel ieving Device (PRO) allached by welding, provided the replacement 
device's relieving capaci ty Is equal to or greater than the PRD-capacity required by the original code of 
construction. 

~ REPAIR METHODS 

"'-~(eled plate heat exchanger. "Y'<~y-y 1 
I) Weld repaIr of any pressure pari (eg . nozzle repair or In killd replacement or nozzle); 
2) In kind replacoment of frame 0 1 pressure pl~les . 

'-''-',~edt-M-Pl'odh:!etn''''',~rl\C-~~TI'''dr'l;J''tJ'e letr'lrt',N''lrch;b''Jdlrir-b base malerial shall not 
be made lin til the defect has been removed. A suitable Nondestructive EXamination (NDE) method, such 85 
Magnetic Parlicle (MT) or Liquid Penetrant (PT) , may be necessary to ensure complete removal af lile defect. 
If the defect penetrates the full thickness of the material , the repair shall be made with a full penetration weld 
such as a double buttweld or single buttweld with or wilhaut backing. Where clrcumslances indicate thalille 
defect is likely to recur, consideration should be given to removing the defective area and installing a flush 
patch or taking other corrective measures acceptable to the Inspector, and when required, by the Jurisdiction. 

64 SECTION 3 PART 3 - REPAIRS A ND A LTERA T I ON S 
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3.4 ALTERATIONS 

Re-ratlng of a pressure-retaining item by increasing the maximum allowable working pressure (internal or 
external) or temperature or decreasing the minimum design metal temperature below whiell notch tougllness 
testing is required by the original code of construction, shall be done only after the following requirements 
have been met to the satisfaction of the Jurisdiction at the location of tile installation: 

a) Revised calculations verifying the new service conditions shall be prepared in accordance with the "R" 
Certificate Holder's Quality Control System. Eslablishing a higher joint efficiency to re-rate a pressure
retaining Item Is not permitted; 

b) All re-ratings shall be established in accordance with the requirements of the construction standard to 
which lhe pressure~retaining item was built; 

c) Current inspection records verify that the pressure~retaining item is sa ti sfactory for the proposed service 
conditions; 

d) The pressure~retalning item has been pressure tested, as requ ired, for the new service conditlons. Any 
insulation, coatings, or coverings that may Inhibit or compromise a meaningful pressure test shall be re 
moved, to the extent identified by the Inspector; 

e) In lieu of pressure testing, alternative methods can be used to ensure the structural integrity of the re~ra ted 

pressllre~retalning Item . The alternative methods shall be documented and subject to review and approval 
by the Jurisdiction. 

3.4.2 ALTERATIONS BASED ON ALLOWABLE STRESS VALUES 

For re-rating or fe-calculating a new minimum wall thickness for a pressure-retaining item using a later edition! 
addenda of the originat code of construction or selected construction standard or code Illat permits use of 
higher allowable material stress values than were Ll sed in the original construction, the following requirements 
sllall apply: 

a) The "R" Certificate Holder shall verify, by calcu lations and other means, that the re-rated item can be sat~ 

isfactorily operated at the new service condition (e.g ., stiffness, buckling, external mechanical loadings); 

b) The pressure-retaining Item shall not be used in lethal service; 

c) The pressure-retaining item shall not be used in h igh~cycle operation or fatigue service (i.e., loadings other 
than primary membrane stress are controllIng design considerations) unless the pressure-retaining item 
was originally desIgned for fatigue service and a fatigue analysis is performed; 

d) The pressure-retaining Ilem shall have been constructed to tile '1968 edi tion or later edition/addenda of 
the original code of construction; 

e) The pressure~re taining Item shall be shown to comply with all relevant reqUirements of the edition/ad~ 

denda of the code of construction, which permits the higher allowable stress values (e.g., reInforcement, 
toughness, examInation, pressure tes ting); 

10 Re·ra llng: Excert as provided for Yankee Dryers In Supplement 5, this code does Ho t provide rules for de·rating boilers o r iJrcssure ves
sels; however, when the MAWP and/or .Jllow;Jule temperature of a boiler or pressure vessel Is reduced, the jurisdiction where the oblt!cl ls 
in stalled should be contacted to determine If specific procedures should be follow(!.d. 

78 SECTION 3 PART 3 - REPAIRS AND ALTER A TIONS 
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f) The pressure.retalning item shall have a satisfactory operating history and current Inspection of the 
pressure-retaIning item shall verify the item exhibits no un repaired damage (e.g ., cracks, corrosion, ero
sion). Areas of corrosion or erosion may be left in place provided the remaining wall thickness is greater 
than the minimum Ihicimess for the new design condillons; 

g) The re-rating shall be acceptable to tile inspector and, where required , the Jurisdiction; 

h) All other requirements of Part 3, as applicable, and jurisdictional requirements shall be met; 

i) Use of this paragraph shall be documented In the Remarks section of Form R-2. 

3.4.3 EXAMPLES OF ALTERATIONS 

a) An increase In the maximum allowable working pressure (internal or external) or temperature of a pressure
retaining Item regardless of whether or not a physical change was made to lhe pressure-retaining item ; 

b) A decrease in the minimum temperature; 

c) The addition of new nozzles or openings in a boi ler or pressure vessel except those classified as repairs ; 

d} A change in the dimensions or contour of a pressure-retaining item; 

e) In a boller, an Increase in the heating surface or steaming capacity as described on the original Manufac
ture's Dala Report; 

f) The addit ion of a pressurized jacl<et to a pressure vessel; 

g) Except as permitted in NBIC, Part 3, 3.3 .3 s); 

h) Replacement of a pressure-retaining part in a pressure-retaining item with a material of different allowable 
stress or nominal composition from that used in the orig inal design; and 

i) The addit ion of a bracl~et or an increase in loading on an eXisting bracl~et that affects the design of the 
pressure-retaining item to which it is attached. 

j} The replacement of a Pressure Relieving Device (PRO) as a resu lt of work completed on a Pressure
Retaining Item (PRI) Ihat changes the resultant capacily to exceed the Minimum Required Relieving Ca
pacity (MRRC) required by the original code of construction as described on the origina l Manufacturer's 
Data Report. 

G. .. ~~ATION O F ASME CODE S ECTION VIII, DIVISIO~.O.R. ~ , ~.R.E~~:~ •••• 
k) The following all gaskeled plate heat exchangers: 

a) A change in heat transfer plate materi Al; 
b) A change in lh ickness or heal\ransfer plates, 
c) A change In tightening I)oll malerial 01 grade; 
d) A change In lighlen[ng bolt diameter 
e) A change In the malerial Of thickness or the fram~ plate of pressure plates. 

The ~ lterLati dnL pia~l ·s hai l b ~ ~e~i~~ a~d ~e·rtifi~;:;-~ i~~th-e<J.cr~i t'-e"ri"a-"o-:f"A~Sc!'.M~E"S'!e'"c"I"io-"n-' 
VIII, Division 2 or 3, as appllcable, for an Engineer signing and certi fying a Manufacturer's Design Report. 
Tile review and cel1ification sll all be such as to enSLl re the work involved in the alteration is compatible 
with the user's design specification and the Manufacturer's Design Report. 

79 
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NA~IDNAL BDARD INSPECTION CDDEl 2011 

5.13. 1 FORM R-1, REPORT OF REPAIR 

1. 

2 . 

3. 

4. 

5. 

6. 

7. 

FORM R-i REPORT OF REPAIR 
in nccord.l11ce with provisions of th.e Natiollal Honl'd Inspection Code 

Work performed byeD .,,''==..-0;''"'''",--------- ------ (n,'m.·ol...."I, orpnlc.>!lon, 

-- - - ------ - - (PO No, jOliRo. olo.) 

Owner ---'(;;;2"m'"")- - ----

----"~.'",t,."'.I,_-----------------------------------

Location of instnllntion ~Q)r.';..,--------------------------- (nomp, 

(.rlJ .... ) 

Item identification ® . Na me of original manufllcturer ~ 
(hu,I." P"''''"~ ,· .. ,. 1 •• plvln~l 

Identifying nos.: CBr, ... l.fn<>., ~t!O"IUO"JNo., ~ihdlcll.n"a,) ~b"j 
NBIC Edition! Addenda: ~rtrui} - Qr.t.§>"da" .. '"a,r\-----

(,.a"bIlIU) 

Original Code of Construction for Ttem: __ ®T.'~' ===""'=___ ® - (n.m~I""IIo",'Jl.blonl -\<.mI<iiih a,,,,noW- - ---

COllslnlct ion Code Used for Repa ir Performed : -~®~\\""==",,,=,--- -~®~\"""==r,r--
(i;'mo"«II~ldl"hloli'j - (cJlu""I.~.I ""d,) 

Note 10 Editor: 
Repair 'Pype:@D Welded 0 Cmphitc Pressure' D FRP Prcss Ul'c Equ ipn, ,,+,,--!_ 

!G\ f' f' i yas pari of line 7 
B. n··· o f work:S" I, , . ,'" " " .. ",,,,, " , 

l 

~ '0 ' Gasketecl Plate I ]eat Exchanger . ~ 

9. 

__ _______ ~ PrcssureTestJ ifnpplied @ psi MAWP @ psi 

Rep lacenumt Parts. 

@ 

Attached are M<lfiUfacturer's Partial Data Reports or Fom) R-3s properly 
completed for the fo llowing items of this report: 

10, Remark.s:_@:s15"-_____ ____________________ _ _ _ 

CI!IlTlflCATU 0[1 COMPL IANCE 

I, . ® ,certify tha t to th\! bl'llt of my kllllwl<.:dg\! ilnd belief the sta\em'!nts in this repurt an! 

correel and lhat all materi:li, cons truction, and workman.~hlp on thl ~ !(epail' conforms to Lhe NlllirJllfl/ Banui II1~PCC"'OIl Code. 

NationalJ.lganl "R" Ce rtificate of ~lorlz:llion No, --® expires on @ , _ __ _ 
Dnt'! ® , @ Signed _(~2~D""';;;r;;;;;;;;;;;;;;;;;_---------

("'m' of "'p,1l "'E.nI",'lon) (~u'h",lz~ .. p<=<nl~U,'p) 

------ ----------------
CEltTJFICA'JE 01' INSPECTION 

I, @ _ ,holding;] vatJd Commission Issued by The National Board o(BoUer and Pressure 

Vessel Inspectors and (erliCicate of COOlpellmcy, where required, issued by th;Llu'isdictiulI of_@'-____ _ _ __ _ 
;lIld employ,!d by _@ ____ ___ of....@' _ __________ ____ _ 
have in~pe(tcd thc work described in tlus TepmtOIl (26) , llnd st il le LlMt to the best uf my knowledge 

and belief this II'nrk complil;!.~ with the .-.pplicable rCl1llremCnl3 of theNII/iQllal How'd 1llSpCclioll Cad/.'. 

l-Jy slgninp, this {"f!r lica t(', Jl('iLhel' the under.~lb'11ed nnr my employer nlakp$ any warranty, expl'e.<;sed or implied, concerning 

the work d escribed in lhis rcporl. lIlU'L!lermOre, neither the \lJ\dcJ'Signcd nor my employer shall be li .,bJe in <lny rni\nnel' [01' 

any person~1 injury, properLy dam~8e or loss of any kind ~rislng (rom orconneded wilh Ihis inspection, 

Dale @, Signed _~ Cornm i..'lsiOlls .@'::::::c;cc:;-::::;;:::::-;:=:-::--;--- -
(I".~"(<>,) tN.Hun.1 U",nl .,,~ J"'h~I'Uu" />:".) 

TIlls 101m may 00 obtained lrolll Tho Nali!l]Ial8QlI!I ollkl~I~1 an~ PrfiSSilJ!l Ve,sd IIl;pa~IOIS , 105S CrupJlGI AI'e., CoIumh~s. OK 43:129 NII·56 Rev. 12 

PART 3 - REPA I RS AND ALTERATIO NS 1 01 
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5.13.4.1 INSTRIlCT!ONS IiOR.COMPLETING NATIONAL BOARD FORM " R" REPORTS 
- , .' ", . -- .- '. - - - . 

.. '. ., 
-Th-ese instructi9ns -'are, to 'be usecLwhen comf:jleting-the ~1tio6~rBq_a rd . Forl"}1 " R~' ; Reports. :w~~n j;'~mpui~r: 
generated. th~ f~r!Darof .the "form shall replipate the type'and 'relative lo~-atlon of the' information-~depicted on -
the Form "R" Reports shown Inl'lB IC Par! 3, 5.13. 1 thrOLlgli 5. 1:iA .. · .. - •. ' - '''. , -' 

1. The name and address of the '''R'' Certificate Holder pertorm{ng the w~rl< a's. It ~~p-ea rS -bri' ~he "Certificate
of Authorization". On a Form R-2, the organization that performed the desfgn work will complete sheet 1-
of 2, and the organization completing the construction activ ities wil l complete sheet 2 of 2. -. 

2. When registering a Form "R" Report wi th the National Board, this line is solely deSignated for a unique 
sequentia l number assigned by the "R" Certif icate Holder. When the "R" Form is not to be registered, 
indicate so by 'IN/A". As described in NBIC Part 3,5.6, a log shall be maintained Identifying sequentially. 
any Form "R" registered with the National Board , For re~rat;ng only, the Design Organization registers the 
Form R~2 . Where physical work Is also performed, the Construction Organization registers the Form R-2. 

3. Name and address of the OWner of the pressure-re taining item. 

4. Name and address of plant or facility where the pressure~retaining item is installed. 

5. Description of the pressure-retaining item, such as boiler or pressure vessel, or piping. Include the ap
plicable unit identification. 

6. Name of the original manufacturer of the pressure-retaining item. If the original mtlnufacturer is unknown, 
indicate by, "unknown". 

1>:11 

-. 
A11 

A1 1 

A I1 

7. Document the serial number of the pressure-retaining item if assigned by the original manufacturer. If .A1 1 
there Is no serial number aSSigned or is unknown, indicate "unknown", 

8. When the pressure~retai nl ng item is registered with the National Board, document the applicable registra- A11 
tion number. If the pressure-retain ing Item is installed In Canada, indicate the Canadian design registration 
number (CRN), and list the drawing number under "other." If the item Is not registered, indicate, "none". 

9. Identify the year In which fabrication/construction of the item was completed. 

10. Indicate edition and addenda of the NBIC under which this work is being performed. 

1'1, Indicate tile name, section, division. edition, and addenda of the original code of construction for the 
pressure-retaining item. Also indicate the name, section, division, edition, and addenda of the cons truction 
code used for the wori( being performed. If code cases are used. they shall be identified in the ~Remarks" 
section. 

12. Provide a summary describing the exact scope of worl< that was completed to a Pressure-Retaining lIem A 11 
(PRI). The information to be included when describing the scope of work shall consider items such as, 
the nature of the repair or alteration characterized by the listed examples. the specinc location of the work 
performed to the PRI, the method of repair used to include as applicable, the steps taken to remove a 
defect or as allowed by NBIC Part 3, 3.3.4.8 to remain in place, the welding process and procedure when 
llsed, any specia l processes required such as PWHT; noting the soak time and temperatures recorded, 
and any acceptable in-process and final NDE-examinations or tests performed. When additional space is 
needed to fully describe the scope of worl<. a Form R-4 shall be lIsed and attached .. 

13. Indicate test pressure applied. 

PART 3 - REPA I RS AND ALTE RATIONs SECTIDN 5 107 
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A'11 14. As applicable, Identify what parts manufactured by welding or bonding were introduced as needed to 
complete the scope of work. Indicate part, item number, manufaclurer's name, stamped identification, and 
dala report type or Certificate of Compliance. 

-IS. Indicate any addi tional information pertaining to the worl( involved (e ,g., routine repairs, code cases). For 
Form R-3, the part manufacturer is to indicate the extent he has performed any or all of the deSign func
tion. If only a portion of the design, state which pOliion. 

A 11 -16. Type or print name of authorized representative of Ihe "R" Certificate Holder attesting to accuracy of the 
worl' described. 

'17. Indicate Na110nal Board "R OO Certificate or AuthorIzation number. 

18. Indicate month, day, and year that the "R" certificate expires. 

19. Enter date certified. 

A11 20. Record name of"R" Certificate Holder who performed the described worl<, using full name as shown on 
the Certificate of Auf/lOriza(ion or an abbreviation acceptable to the Natlonal Board. 

21. Signature of authorized representative. 

22 . Type or print n8me of Inspector. 

23. Indicate Inspector's Jurisdiction. 

24 . Indicate Inspector's employer. 

25. Indicate address of Inspector's employer (c ity and sta te or province). 

26. Indicate montl1, day, and year of inspection by Inspector. In case ofRouline Repairs this shall be the month, 
day, and year the Inspector reviews the completed Routine Repair package. 

27. Signature of Inspector. 

28. National Board commission number of Inspector, and when requ ired by the Jurisdiction, Ihe applicable 
State or Provincial numbers. 

A11 29. Document name and address of organization that purchased the parts for Incorporation into the repair or 
aUeration. If the part's origin is unl<nowll or the part was built for stocl{, so state. 

A1" 30 . Document name of organization responsible for specifying the code design conditions, if known . If origin 
of design condllions are unlmown, stale "unlmown". 

A'11 31 . Document name of organizalion responsible for performing the code design, if known. If code design 
organiza tion is unlmown, state "unl<nown". 

A11 32 . Name, section, and division of the design code, if Imown. If the design is unlmown, state "unknown" 

33. Indicate code edition year used for fabrication . 

34 . Indicate code addenda date used for fabrication. 

1 De I SECTI ON 51 PART ::3 - REPAIRS AND ALTERAT~' O::.:":.:'S=--_ ________ ~ 
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35. Indicate the code paragraph reference for formula used to establish the MAWP, if known. If the code referA A11 
ence of the formula is unknown, state "unlmown". 

36. If available, Identify component by part's original name, function, or use the original equipment manutac- A1'1 
turer's "mark or item number." 

37. Indicate quantity of named parts. 

38. Match line number references for identification of parts and description of parts. 

39. Indicate manufacturer's serial number for the named part. 

40. Indicate drawing number for the named part. 

4'1. Indicate Maximum Allowable Worldng Pressure for the palt, it known. 

42. Use inside diameter for size: indicate shape as square, round, etc. 

43. Indicate the complete material speci fication number and grade. 

44. Indicate nominal thickness of plate and minimum thiclmess after forming. 

45. Indicate shape as flat, dished , ellipsoidal, or hemispherical. 

46. Indicate minimum thickness after forming. 

47. Indicate outside diameter. 

48. Indicate minimum thickness of tubes. 

49. Complete information identica l to that shown on the Form R to which this sheet is supplementary. 

50. Indicate the Form R type. Example: Form R- 'I, Form R-2, Form R-3. 

51 . Indicate the reference line number from the Form R to which this sheet is supplementary. 

52. Complete information for which there was insufficient space on the reference Form R. 

53. If applicable, document the unique purchase order, job, or tracking number, assigned by organization A'11 
performing worl<. 

54. Indicate the maximum allowable working pressure of the pressureAretaining Item. 

55. Indicate the type of repair, e.g., welded, graphite pressure equiprnent@ribe;-reillforced plastic pressure 

equiprnenb-L VVYY'VY" ••• , •••••••• ;""""l 
, or gasketed 1~I~l~ l:e:t .. e~c~"I~ r:g~ l~ 

PART 3 - REPA I RS AND ALTERATIONS SECTI ON 5 1 D9 
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Subgroup Locomotives National Board Item No. NB 13-1403 

Current Level: Subgroup 

NBIC Part 3 Paragraph(s): At or near Sl.2.9.2 

Title: Installation of Boiler Tubes & Arch Tubes 
Date Opened: April 2011 

Background: 
l. This subject is based on the experiences of Mike Tillger with a boiler repair firm that 
cut the boiler tubes too short for installation into a locomotive. The boiler repair firm 
personnel tried to heat the boiler tubes during the installation process in order to lengthen 
them sufficiently to engage the tube sheet. When Mike questioned them about it they 
replied, "we do this all the time". Mike forbid it and sent them back to their shop to 
obtain the correct length tubes. 

This same problem also occurs in the power boiler industry for firetube and water tube 
boilers on which the boiler tubes andlor tube panels have been formed incorrectly (wrong 
the shape) or are cut too short. 

2. [ encountered a locomotive boiler on which the firebox tube ends were machined to a 
smaller diameter in order to obtain the required swedge size. The wall thickness reduction 
of the boiler tube this created was considerable and made the tubes unfit for use. 

Proposed Action: 

1. Boiler tubes and arch tubes shall be cut to or made to the correct length required for 
installation with all parts at ambient temperature. The use of heating or stretching the 
tube at installation to obtain the required length is prohibited. Tubes that are cut too short 
shall be rejected. 

2. The ends of boiler tubes and arch tubes may be swedged to the diameter required to fit 
the tube sheet holes . The swedging shall create smooth surfaces, smooth curves, and a 
uniform diameter reduction across the entire swedged length. The creation of sharp 
corners, sharp edges or a partial collapse of tube interior within the swedged section is 
prohibited. Tubes that are swedged incorrectly shall be rejected. 

Swedging shall be performed using dies whenever possible. 
Machining the tube end to obtain the required swedge diameter is prohibited. 

3. Bends in boiler tubes and arch tubes shall be formed to correct shape and curvature 
required for installation with all parts at ambient temperature. The bending work shall be 
performed to create smooth surfaces over the entire bend. The creation of sharp corners, 
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sharp edges, or a partial collapse of tube interior within the bend is prohibited. 

The use of heating or stretching the tube at installation to obtain the correct bend 
shape is prohibited. Tubes that are formed to the wrong shape or curvature shall 
be rejected. 

Subgroup voted Date: 
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1.4 ACCREDITATION 

a) Organizations performing repairs or alterations to pressure-retaining items shall be accredited as described 
in this section, as appropriate for the scope of work to be performed, 

b) Organizations performing repairs outside the scope of the NBIC may be accredited and shall meet any 
additional requirements of the Jurisdiction where the work is performed. 

1.5.1 ACCREDITATION PROCESS 

a) The National Board administers accreditation programs for authorization of organizations performing repairs 
and alterations to pressure-retaining items -"_ao:nrdara! y,..fth NB415 andlor pressure relief valves~n 
~C!Irdance wilh NB-514 ._ ADD FOOTNOTE FOR NBA1 ~ND NB-514 SHOWING COPIES CAN BE 
OBTAINED AT hllp'Www natigoalboard,Qrg 

b) Any organization may apply to the National Board to obtain a Certificate of Authorization for the requested 
scope of activities. A review shall be conducted to evaluate the organization's quality system. The individual 
assigned to conduct the evaluation shall meet the qualification requirements prescribed by the National 
Board. Upon completion of the evaluation, any deficiencies within the organization's quality system will be 
documented and a recommendation will be made to the National Board regarding issuance of a Certificate 
of AuthoriZation. 

c) As part of the accreditation process, an applicant's quality system is subject to a review. National Board pro
cedures provide for the confidential review resulting in recommendations to issue or not issue a Certificate 
of Authorization. 

d) The accreditation programs provide requirements for organizations performing repairs and alterations to 
pressure-retaining items. Qepending upon the-expect~f-a£tivities-al-tRe-lime-ef-feview,--Gf9aRi~ 
ti€lAS may ee alllRerl2:ee Ie peFferm sesi§!A eAly, metallic e r AeA l+IetalliG.feJ)3irs,aAd/eF-aiteratioRO-eill:lef-iA 
IAe sRep sAly, Hels sAly, sr SASP a~epairs.and/{H:..alte~li€lAs-tG-rAetaIIk;.aAa AeA metallic pressllFB 
FetaiAi~ems-are.fllade.eY-Weldi~iAg--aFIa'er ffiecAaAieal assemely. 

0) QF!~aAizalieAs seSiFiA§! Ie reAe y eF e9taiA a Natienal-Board-GeRiflGal9-6f..A~~ti8FHffiaIl appl~ Is IRe 
NatieRaI-BeaFS-l:ffiiAg-fGFmS-ObtaiAEJd..from-lh&-Nali9Ral--9aars. ApplisalieA feF feAe "al GRail ge mase pAaF 
t&l.he-expiFali8fHJate €If tRe CeMi6ale Sf 4t.ilASdzalisR. 

f:)gLWAen.an.€lr§a~tieM:\as-plaRtG sr SRSPS iA FflaralRaA aAelsGal~FgaRizatloo-sRan..su9mil-sepal'ate 
appliGalleAs feF aaeR plaAI er SRafh-The organization may perform repairs or alterations in its plants, shops, 
orin the field, provided such operations are described in the organization's Quality System. 

§!-)fL The Jurisdiction:l-m as defined in Pari 3 Section 9 may audit the Quality System and activities of an organization upon 
a valid request from 

14 I SECTION 1 PART J REPAIRS ANO ALTERATIONS 
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an owner, user, inspection agency, or the National Board. 

I:B\liThe NB1C Committee may at any time change the rules for the issuance of Certificates of Authorization and 
use of the uR" Symbol Stamp. These rules shall become binding on all certificate holders. 

1.5.2 NATIONAL BOARD "R" SYMBOL STAMP 

a) OJI "R" Symtml Stamps sRall 98 8918iRa9 frem [1,)9 ~ laliGRaW3eaFd-ef-Boil8f-aoo~lJre \/8ss81 Im;p86 
l aFs. Al,IlRsrizalieR la I,IS9 IRe "Ri" SymOOl-Stamp may 913 §faAteS-by-tAe-NatieAal-8eaFEi-at-it&-a9salu4e 
alssFetisR Ie tAe seFtUiGatEHlakl9F.-

9)~The "R" Symbol Stamp is furnished on loan by the National Board for a nominal fee. Eaeh-organicaliaA-
6Rffi\.-a§Fee4-aHtR8FizalieR Ie I,Isa the-!:R!!...Symbel-Slamp is ~FaRlea, IRat IRe · R~ Symgel Stamp-fs-at-aU· 
limes IRe prepeFly ef IRe ~JalieRal Qeaffi.-aRd.-will-ge-promptly-fetumed-upaA-GeFRaR9. If tRa er~aRizaliaA

diSOOAliAoos·IAe-use eftRe "Ft Sym9al Stamp, iRspeGlieR a§Feam8RPNilt+aAAHIAor~2ed·IASpestiefl.AgeRGy;
~uIRoriz-alioR-has-e*pire4-aAd-Ra-ReW--£efW'isala Ras saeR iSS1,I8a, IRa "R" Symbffi 
Slamp-6Rail-8e-fetuFAad Ie IRa ~JaliGA8l-HeaF4 

G)Q}::r-Re-erga~ti8fH;..Quali ty-Sys tem-shan-JMeY~wte seRIFeleflAe "R" Symsel-Stamp,-Provisions 
may be made for the issuance of the · W Symbol Stamp for use at various field locations. 

d) Tl=le Ralger af a CeFlifisala af lIutRaAi!aOOA-may-ebtafn-m8fe-lRaR eRe oR" SymEal Siamp pre"idea lAB 
9f§aARatiafl!&.Qwlit~ System gesGriEes Re'" IRe I,Ise efsuffi.s4amps-fs.6OntroUed-fr-om-lRe IssatieR SR8"'A 
sn-tAe-6ertir+Gale-: 

Q Additional requirements shall be met in accordance with NB.;4.15 aociloc..NB 514 as applicable 

1.6 QUALITY SYSTEM 

A holder of a National Board Certificate of Authorization shall have and maintain a written Quality System. The 
System shall satisfactorily meet the requirements of the NBIC and shall be available for review. The Quality 
System may be brief or voluminous, depending on the projected scope of work. 11 shall be treated confidentially 
by the National Board , 

1.6.1 OUTLINE OF REQUIREMENTS FOR A QUALITY SYSTEM FOR QUALIFICATION 
FOR THE NATIONAL BOARD " R" CERTIFICATE OF AUTHORIZATION 

The following is a guide for required features of a Quality System which shall be included in the organization's 
Quality System Manual. As a minimum, each organization shall address the required features relative to the 
scope of work to be performed. Organizations shall explain their intent, capability and applicability for each 
required feature outlined in this section. Work may be subcontracted provided controls are clearly defined for 
maintaining full responsibility for code compliance by the National Board repa ir organization certifying the work. 

a) Title Page 

The name and complete address of the company to which the National Boa rd Certificate of Authorization 
is issued shall be included on the Title Page of the Quality System Manual. 

b) Contents Page 

~ , fB P h, " " 8. "',' ~ . '" .~ " ' J (,~ ~I UP" he, II ~ I ~>-K-II_fIrl"iHW<l '~ '"I' 8(n Ei A'~~~U" "H .... 'I., ii' I ~ ' 

Ik>iJ.I.4 ,I 8u·l. ~ A " P "'". "",.1 ~1~'1»'1!M!"\ Ihe_i umflinKHI. ~f...wa ..... ',~ " .1 Br !~. I" .d · ,Uo<>-~ 
• I. If II . ! ' . n. ., 11 8 I . .t la I 
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The manual should contain a page listing the contents of the manual by subject, number (if applicable), 
and revision number of each document. 

c) Scope of Work 

The manual shall clearly indicate the scope and type of repairs or alterations the organization is capable 
of and intends to carry out. 

d) Statement of Authority and Respons ibility 

A dated Statement of Authority, signed by an officer of the organization, shall be included in the manual. 
Further, the Statement of Authority shall include: 

1) A statement that all repairs or alterations carried out by the organization shall meet the requirements 
of the NBIC and the Jurisdiction, as applicable: 

2) A statement that if there is a disagreement in the implementation of the Quality System, the matter is 
to be referred for resolution to a higher authority in the company; 

3) The title of the individual who will be responsible to ensure that 1) above is followed and has the 
freedom and authority to carry out the responsibility. 

e) Manual Control 

The manual shall include the necessary provisions for revising and issuing documents to keep the manual 
current. The title of the individual authorized to approve revisions shall be included in the manual. Revi
sions must be accepted by the Authorized Inspection Agency prior to issuance of the manual and its 
implementation. 

f) Organization 

An organizational chart shall be included in the manual. It shall include the title of the heads of all depart
ments or divisions that perform functions that can affect the quality of the repair or alteration, and it shall 
show the relationship between each department or division. 

The manual shall identify the title of those individuals responsible for preparation, implementation, or veri
fication of the Quality System. The responsibilities shall be clearly defined and the individuals shall have 
the organizational freedom and authority to fulfill those responsibilities. 

g) Drawings, Des ign and Specifi cations 

The manual shall contain controls to ensure that all design information, applicable drawings, design calcula
tions, specifications, and instructions are prepared or obtained, controlled, and interpreted in accordance 
with the original code of construction. 

h) Repair and Alte ration Methods 

The manual shall include controls for repairs and alterations, including mechanical assembly procedures, 
materials, nondestructive examination methods, pre-heat, and postweld heat treatment, as applicable. 
Special requirements such as nonmetallic repairs and alterations to graphite and fiber-reinforced thermo
setting plastic pressure-retaining items including bonding or mechanical assembly procedures shall be 
addressed, if applicable. 

16 I SECTION 1 PART 3 HEPIIIRS AN [) ALTERATIONS 
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i) Materia ls 

The manual shall describe the method used to ensure that only acceptable materials (including welding 
material) are used for repairs and alterations. The manual shall include a description of how existing material 
is identified and new material is ordered, verified, and identified. The manual shall identify the title of the 
individual(s) responsible for each function and a brief description of how the function is 10 be performed. 

j) Method of Performing Work 

The manual shall describe the methods for performing and documenting repairs and alterations in suf
ficient detail to permit the Inspector to determine at what stages specific inspections are to be performed. 
The method of repair or al teration must have prior acceptance of the Inspector. 

k) Welding, NDE and Heat Treatment 

The manual shall describe controls for welding , nondestructive examination, and heat treatment. The 
manual is to indicate the title oflhe individual(s) responsible for the welding procedure specification (WPS) 
and its qualification, and the qualification of welders and welding operators. It is essential that onlywelding 
procedure specifications and welders or welding operators qualified, as required by the NBIC, be used in 
the repair or alteration of pressure-retaining items. It is also essential that welders and welding operators 
maintain their proficiency as required by the NBIC, while engaged in the repair or alteration of pressure
retaining items. The manual shall also describe controls for ensuring that the required WPS or Standard 
Welding Procedure Specification (SWPS) is available to the welder or welding operator prior to welding. 
Similar responsibility for nondestructive examination and heat treatment shall be described in the manual. 

I) Examinations and Tests 

Reference shall be made in the manual for examinations and tests upon completion of the repair or 
alteration . 

m) Calibration 

The manual shall describe a system for the calibration of examination , measuring , and test equipment 
used in the performance of repairs and alterations. 

n) Acceptance and Inspection of Repair or Alteration 

The manual shall specifically indicate that before the work is started, acceptance of the repair/alteration 
shall be obtained from an Inspector who will make the required inspections and confirm NBIC compliance 
by signing and dating the applicable NBIC Report Form J upon completion of the work. 

The-.lIla!llJaLsbaILspecifically address. alJpw.aru:;e for acc.e.~e of the jnspe.!;tor for ap''plicatjon of the 
"R" symbol stamp to a pressure retaIning item 

~manua l sbalLpwvideJoL.adequate !;oo\[oLof tbe "6" Symbgl Stamp, 

0) Inspections 

The manual shall make provisions for the Inspector to have access to all drawings, design calculations, 
speCifications, procedures, process sheets, repair or alteration procedures, test results, and other docu
ments as necessary to ensure compliance with the NBIC. A copy of the current manual shall be available 
to the inspector. 

p) Report of Repair or Alteration Form 

The manual shall indicate the title of the individuals responsible for preparing, signing , and presenting the 

I 
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NBIC Report Forms to the Inspector. The distribution of the NBIC Report Formsl shall be described in the 
manual. 

q) Exhibits 

Any forms referenced in the manual shall be included. The form may be a part of the referencing docu
ment or included as an appendix . For clarity, the forms may be completed and identified as examples. 
The name and accepted abbreviations of the "R" Certificate Holder shall be included in the manual. 

r) Construction Code 

The manual shall include provisions for addressing the requirements that pertain to the specific construc
tion code for the equipment being repaired or altered. 

s) Nonconforming Items 

There shall be a system acceptable to the Inspector for the correction of nonconformities. A nonconfor
mance is any condition that does not comply with the applicable rules of the NBIC, construction code, 
jurisdictional requirements, or the quality system. Nonconformance must be corrected or eliminated before 
the repaired or altered component can be cons idered in compliance with the NBIC. 

t) Records Retention 

The quality manual shalt describe a system for filing, maintaining, and easily retrieving records support
ing or substantiating the administration of the Quality System within the scope of the ~R" Certificate of 
Authorization . 

1) Records may represent any information used to further SUbstantiate the statements used to describe 
the scope of work completed to a pressure-retaining item (PRI), and documented on a Form "R" report. 

2) Records are not limited to those depicting or calculating an acceptable design, material compliance or 
certifications , NDE-reports, PWHT-charts, a WPS used, a welder, bonder, or cementing technician's 
process continuity records, drawings, sketches, or photographs. 

3) The record retention schedule described in the Quality System Manual is to follow the instructions 
identified in NBIC Part 3, Table 1.6.5.1 . 

Table 1.6.5.1 

orm t" Repo s, ecOrOs, or nstructlons I Minlmum~!en!loi1Pei'iOO 
Documents 

a) Form "R" Reports and supporting The organiz.ation performing repairs 5 years 
records and documentation and alterations shall retain a copy of the 

completed "R" Form report on file, and all 
records substantiating the summary of 
work described in NBte Part 3, 5.13.4.1, 
Item 12, for a minimum of 5 years. 
When the method of repair described in 
NBle Part 3, 3.3.4.8 is used , the record 
retentio~' ~eriod shall be described in b 

.ll-.N8 IC Report Form: National 80Md Form R-l lor Repair. Fo,m R-l fo ' Alte rJt ions, Fo rm R·3 for Fabricated Parts. or Form R-4 Re port Sup pl e 
mentary Shee!. 

18 I SECnON 1 PAR r 3 - REPAIRSAN[) ALTERATIONS 
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bJ Form "R" Report with REPORT When the method of repair described 5 years or as described on tine 
OF FITNESS FOR SERVICE in NBle Part 3,3.3.4 .8 is used, the 8 as reported on Form NB403; 
ASSESSMENT FORM (NB·403) record retention period shall be lor the whichever period is longer 
attached. duration described on the FITNESS FOR I 

SERVICE ASSESSMENT (FFSA) Form 
required by the repair method and as 
described in NBIC Part 2, 4.4 

Notes: 

1. The "R" Certificate Holder should 
be aware that when used, some 
of the relererw;ed codes and 
standards identified in NBle Part 
2" 1.3 describe requirements 
IOf permanent record retention 
throughout the service life of 
each equipment item. 

2. When the "R" Certificate Holder 
is not the owner or user 01 the 
equipment, the record retentloo 
period is limited to the FFSA-
results described on line 8 of 
the Report 01 Fitness for Service 
Assessment Form (NB-403) 

c) Continuity records lor a welder, Minimally, con tinuity records for a welder, As applicable to the scope of 
welding operator. bonder, or cementing bonder, or cementing technician within the work Identified on the Certificate 
technician Certificate Holder's quality system shall of Authorization, the continuity 

be described and established at the time records are subjeGt to review 
01 the applicant's initial certificate review during each National Board 
and demonstrated at each triennial review triennial certificate review. , uired thereafter. 

d) Administrative record review Records supporting completed Subject to review during the 
of the OR" Certificate Holder's administrative reviews or audits of triennial evaluation of the 
administrative processes. procedures or processes roquired by certificate holder's Qualil',' 

the "R" Certificate Holder's Quality System. 
System Manual, Of in combination with 
the applicable part of the NBIC Part 3. 
SuppiementalY Section 6 as it applies 
to the identified scope listed on the -R" 

I C";f. . . 

PARD REPAIRS AND ALTERATtONS I SECnON 11 ]09 
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Item NB14-0301 

New Section MANUFACTURER's DATA REPORT 

3.4.3 ENCAPSULATION 

Encapsulation is a repair method to restore the pressure retaining capabi lity of an item by building a new 
pressure containing boundary over the item in the form of a welded leak box. 

a) Welded Leak Box 

1) Welded leak box design consists of a pressure retaining enclosure used to seal off leaking 
components or reinforce damaged or thinned components. The use of a leak box is subject to 
concurrence of the inspector and. when applicable, the jurisdiction. 

a. A leak box can take a variety of shapes (e.g. , cylindrical , rectangular, with either flat or 
formed heads), often following the contour of the component being encapsulated. Leak boxes 
may be fabricated by welding split pipe , pipe caps, or pla tes to encapsulate a pressure 
retaining item. Consideration should be given to add centering guides to aid with the 
installation. An example of a Welded Leak Box is shown in NBIC Part 3, Figure 3.4.3. 

b. The annular space between the leak box and the component may be filled with an inert 
material (i.e., epoxy, sealant, fiber, refractory, etc.) which will support the effectiveness of the 
repair under pressure. 

2) The "R" Certificate Holder responsible for the design scope of the encapsulation shall ensure a 
Fitness for Service Assessment (FFSAf has been performed on the part being encapsulated in 
accordance with NBIC , Part 2, 4.4.1, supporting the continued service of the item. The leak box 
shall not remain in place beyond the calculated life of the pressure retaining item. 

a. The remaining life of the encapsulated pressure retaining item shall be document~d on the 
Report of FFSA in the Remarks section. The Report of FFSA Form shall be affixed to the 
Form R-2. 

3) Design of the box and fabrication welds shall be in accordance with the original code of 
construction, when practicable or the basis of design shall be acceptable to the inspector and 
when required , the jurisdiction. 

a. Design of the encapsulation shall consider original design conditions, taking into account 
current service cond itions and corrosion mechanisms. 

b. The leak box design shall consider the potential introduction of new failure modes including 
that of the encapsulated component (i.e. , encapsulated parts , expansion joints, pressure 
thrust, temperature differential , differential expansion , additional weight, sealant seepage, 
etc.) . 

4) The following are requirements for the leak box design ; 

a. The welded leak box assembly should be designed with vents and drains to permit venting 
the leak during assembly. 

b. The leak box shall fully encapsulate the thinned or leaking area, as specified in the FFSA, 10 
the distance where the minimum required metal thickness is verified . 

1. Wall thickness shall be veri fied in the vicinity of the area to be welded. 

c. When sealant is injected between the leak box and the component, consideration shall be 
given to off-gassing of sealant compounds as they cure . 

d. The WPS followed shall be qualified in accordance with ASME Section IX. When the code of 
construction requires post weld heat treatment (PWHT) or t~e encapsulated component 
required PWHT. the WPS followed shall be qualified with PWHT. As an alternative and with 
concurrence of the inspector an Alternate Welding Method may be used in accordance with 
NBIC Part 3, 2.5.3. 

Comment [BBI]: hanged the proposal from 
a "Repair" to an "Alteration" of the design 
aspects. 

Comment [BB2] : laced the responsiblity on 
the "R" Certificate Holder responsible for the 
desing to ensure a FFSA is performed. 

Comment [BB3]: Required the FFSA to be 
attached to the FFSA and forwarded with the 
Form R-2 to the Certificate Holder performed 
the work associated with the Alteration. 

Comment [8B4]: I remember our discussion 
of deSign as it relates to items that mayor 
may not be outside the design aspects of the 
Code of Constrcution ... I look at the Codes, 
specifically piping as that was of primary 
cancer to you and determined that closures 
(flat end caps) are addressed within the deSign 
aspects of the code. That being said, the way I 
would interpret paragraph 4 is that if the 
original code doesn't allow for a specific 
appl ication or configuration, then it would not 
be allowed for work under the NBIC. 

Comment [BB5]: r removed the term sound 
metal and replaced it with minimum required 
metal thickness. 

Comment [886]: I recall you having concern 
about an item that is to be encapsulated 
which required PWHT and the work was to be 
done while in service ... I feel the language in 
paragraph s. d. addresses this as I provide an 
option to use an Alternative Welding Method. 
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1. Hazards associated with welding on degraded components should be addressed with the 
Owner-User by the use of engineering controls , administrative controls and personal 
protective equipment. 

2. The nominal chemica l composition of the deposited weld metal shall be compatible with 
the materials of construction. In addition, the nominal tensile strength of the deposited 
weld metal shall be equal to or exceed the encapsulated component's specified minimum 
tensile strength and shall be based on the requirements of the welding consumable . 

3. When pressure retaining butt welds of the encapsulated component will be welded over, 
they shall be ground flush and volumetrically examined in accordance with the code of 
construction to ensure the existing weld is free from defects. 

4. Longitudinal weld seams of the leak box components shall be staggered at a distance of 
at least five (5) times the thickness of the thicker component. 

5. When welding to a component that is under pressure , the following shall be considered in 
developing the WPS: preheat temperature , exposure to moisture, the effect of process 
fluid flow on weld cooling rate, the effects of the welding temperature on the strength of 
the metal under service conditions and the risk of bum through. 

a. Every measure shall be taken to remove the moisture from the weld environment. 

5) Welds shall be subjected to the nondestructive examination method used in the original code of 
construction or an alternative acceptable to the inspector. In addition, all full penetration 
longitudinal leak box welds shall be volumetrically examined to the fullest extent practicable and 
evaluated in accordance with the code of construction 

a. Visual examination attributes shall be in accordance with the NBIC, Part 3, Paragraph 4.4.1 
eJ. 

b. The "R" Stamp Holder performing the alteration shall provide detailed information on the 
Form R-2, describing the extent of the alteration and include the specific location the work 
was performed on the item. A copy of the completed Form R-2 with the completed FFSA 
Form attached shall be registered with the National Board , and when required, filed with the 
jurisdiction where the item was installed. 

Renumber 

3.4.4 EXAMPLES OF ALTERATIONS 

j) The installation of a welded leak box. 

3.4.5 ALTERATIONS OF ASME CODE SECTION VIII, DIVISION 2 or #, PRESSURE VESSELS 

3.4.5.1 ALTERATION PLAN 

DEFINITIONS 

Encapsulation - to enclose, seal off or reinforce a component. 

Comment [BB7] = Added this paragraph to 
address safety requirements including Owner
User involvement. 

Comment [BB8]: Added the verbaige 
"exposure to moisture" when considering the 
development of the wps. 

Comment [BB9] : Added paragraph d. 1. 
which allows for peening the metal in an 
attempt to minimize or stop moisture. 

Comment [BB10]: egister the Alteration 
with the National Board and where required, 
the jurisdiction. 
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FIGURE 3.4.3 
Welded Leak Box 

I 
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SECTION 5 

Page 2 of the Form R-2 w ill need to be revised to indicate a FFSA Form (NB-403) is attached. 

DESIGN REPORT SHEET l OF 1 

L [)e!;ig1\ perfonned by ~C"CC~(i)-,I '========~ ___ c0",!-=-c===-
(ft>:>o",, - ,. "-~,,",, ,.~: .. .....,.. ........ ~ \Foa:>-J:' r.""""", ~:o) 

~4:"':) rl'O:;O ):>b: ....... , 

2. Owner --,,0OL~ ____________ ________________ _ ..,.. 
1Jd4: .. A 

3. Location of ill!:.tall.ltion -,G~'~'),---________ _________________ _ -. 
too!d:=I 

-1. Item identittation,G2"'''-, ___ ~_ Name a t original manufuctwer_G)"!L ____ _____ _ 
ibc<lo<. l""~ln:;""-~""1 

5. Identify"'s no,., 0 -'('}~S'L~=~_ ~C~S)L.,-=~_ ® 02 
b . ~TBIC Edition / Ad~:""_'!;@~O~,~-o-'---~--'-.-'------- -_'c@)~!02,-~_'_-______ ... _ _ -_' __ 

Origin.11 Code of COIl!;h'ltdi:::r-ltem: @ ~_'~I~i),---~~ ______ _ 
(n;:mo ~"",,~\ (~~ 

Construction Code to be USE'd for Alter.loon Perfonnt'd: \(ii)~u~,===== __ 

O 
- .:::=:.e_L'c;cm) 

7. Description of ~ign $copt>: ;=@~"o'Ud~"~"'~F'~"~.~I'~.~,~>~".~,,~""""~'--------------__ _ 
..... ~:bH:,f<tIII ... ~if ....,......--"'l' Dk_1-!..~ s..I'F-""~b.trt>cl>od 

(Ii) 
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, FOR~R'1 , REPORT OF REPAIR 

FORr:;fR•1 REPORT OF REPAIR 
in <lo.:ord.mce \vith provis ions o f the Naiiolwl Hoard IlIsvectroll COlic 

l. Work performed by C[?""'".,;r'""'cl.'"'''OO, .. , •.• ".,"''',""".,;_-----.------_____ _ 

2. Owner __ 0,,3""..--_ ______ ___ ________ __ . ____ _ 
llUtMJ 

3. 

5, 

6. 

7. 
8. 

9. 

......",. 

Ite m identificn tion ® Name of orig inalll1i'111Uf<lcturer __ (~0",-_ ________ _ 
nilltr.If.l'iK ..... , ....... ~,." pin'! 

h:h:.'nti fying nos.: C£.!P~",E,"'I ~"a"'i",,",'d41 ~"'dl<l 1M1 , D,1 ~I;;)--
NBlC Edition/ Addend~: g9) _-i@"'0"'·;;;:i-/ ____ _ 

~. I~j\ua "l t~)Mn'I~1 

Oriopinill Code of Construction (or Hem: ®,',.t .• , •. "o",.,._. __ ., @ .~ 
~" n ~.~ . _.. , .. hl "u, ;~,kk""~1 

Construction Code Us~d for Rcp<lir Performed: @ ~L.-~ 
. h\'''n~l l«l"", i al','''cn l \CU,,:nI".Q~01\"'J 

Repair Type:® 0 Welded J]G'raphlt~ Pr~5S1.~e EqLVpm~n t 0 FRr Pressure E~uipmcnl 
Descri ption of work: @ 0 Fu,,;1R- I. lh:!l'Ur( 5I1prl~' ;~""" y Sh~~ l li ~·~~.:It"1 D I'rS,\ F,m" INU·4~~ll i ~1I ~dwll 
I .. , ~ f",,,;1i-l, il r.K'''' I)'I 

___ _____ Pressu re Test, if applied _~ psi lvfAWP ~u psi 

Replacement Parts. At t<lchcd me Milnufaclurer's Partia l Dntn Reports or Form R-3s properly 
comple ted (or the following items of this report: 

10. Rom.,ks:....:Ii.,,'5)'--_ ____________________ _ _ _ _ _ _ 

CERTIFICATE or COMI' U ANCE 

l. ~ _____ ________ , certify Ibil l to thl' best ul my " nowlell!)\! and bcl id t-he s lil leml"nlS in Ihis report ar~ 
correct il nJ Ihilt ,III material. collslrucllon. OInd I ,'o rkma~~h lp on this Rep.llr conrorms to thl;' N,l/wI/ti l DCllrd !J1~~,t' t iDa G ,d,,, 
Na1iOIlOlI [k..mIT R" Cerhflc"tc Of tlUlhOriziltLon No. ---.!!.?} (,'l:plres un (is) , ____ _ 

(19) 20\ W\ 
Dolle -. ~ _ S.glll:d ~ ;;;"'00:;=.;:;;;"'----

h', '~~ '" ' •. ~~" /I'il'''':'' ''"'') I ... ,h-;;-.,,,,J "'I' """,m~II"~ 1 

CEItTTrlC,\ Tli OF INSI'EC n ON 

I. Q~ , holding.1 \'il lid Commission L~sueJ by TIlt' NoltiOllfl l 8o.ud o i Boiler illld Pressure 
Vcsscl lnsp..:dors ;I nd (crIHic" jCl of competency, where. required. iSS lI l·t! by thcJ urisdkt;on 0(_(:",,,@'L _ _ _ _ _ _ _ _ _ _ 
and I!mploycd by ® oE -"('(i?~', _ ___ __ ;_--_:-------

ha\'(! inspl'C)t'J Iht!' work described in this report on (6) ;"md st.lle th'l t to the best of Illy knowledge 

and hd ieI this work complies 1\' lIh the .l pplic.lblc rl!lJlIlr~nll'nI5 0/ the Ntl li,mnl /11):11'11 1!l5f1~c ti'JJ/ Cmk 
By signing this (e rticah:, nd thi! r the undersigned nor m}' employ ... r nMkl'!' any Wilrranty, c'l: pr~~s,.'d 01' implied. (om:ernin!; 

the. wor l~ J (!s crib~J in lhi$ report. Furthermore, neither the undersig l1cd nnf Illy empllJ)'er §hal! b! H<lblc.in ilfl r manner ror 

Jny 1U!~nil l injury, p roperty dOl lll ilge or lessor ,1ny kind olrisinJ; from or cunncl"l lod with thi ~ inspection. 

Dale (19) . Signed (7) Commi.,sioll5 @~')=c;-;;:-:::-::"'=:::::_::_:;_:_:---
!I''' i''<'' ,,, l INJljen.1 9".",.\".1 JW Ul~ I<""" ,"" 1 

P A RT:3 - REPA I RS A N D A LTE: RATl D NS I S-&c..:r.J~...s.4-=-~.Q-l_ 
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2 0 131 NATIO NA L BO A RO I N SPECTIO N e o c E 

FORMi R-2, REPO RT OF ALTERATION 

Fon1 R-Z Report of Alteration 
in accordance with prov is ions of thc N<l tionCli Board Inspection Code 

IPO 11 • • ""bN~. fI( 1 

lb. Construction perfol"lned by: - --c;r- - ----- - ---------- ------- - - ----
I...,,,,,, ori'I!.· "'l;~I\It~I".., Inr",,,(b!~ ,a, (0, .... """'''''1 

2. Owne r of Pressure Retuining Item: _____ ___ _ ____ _ _ ___ _ ___ _ _ ___ _ _ _ _ ___ _ 
(r..lmd 

1;..1,11"'1 11 

5 I~:r. )/~ .. ' J).. 

3. location of ~l<l Jl rl l i'6l1 : --,--,7:---,--,---,----".,---,-------- - ----- - --
, .... u>W \ ( / ;.' 4 ,. ~: ... . ·.t.~ I '1;,. ( " /"~';~ " "" I f. ,f. (.. " , ) 

4. i t"cln idenlifi(O"It ion: --::-c,----;-:--:-- NiL l11 l:! of origbulllllallufaclllrcr: ______________ . 
c~p,..."..u:..>·.,...,I,. • .:. " i~i"t} 

5. Identifying nos: _ ____ _ 
(n,r~. Nn~ln,,) 

6. N BIC Edition I .6ddCi(da: _________ _ _ _ __ _ 
r.."UI(I,,' 

Originnl Code of Construct ion fOl' Item: _ _ -:_-:--,-.,.,--,--,-_____ _ 
In".( I ~w~ I ~i,";"on.l 

Const ruction Code Used for Al teration Performed: _ -,-,--;--;--;-;:-::-;-____ _ _ 
t ... nw I o«,w., l .t i<;';"nl 

7<1. Description of Design Scope: _ _ _ _____ _ ____ _____________________ _ 

o r-o fl~R .. I, Report Slipplemenlary Shei!i is ,l tlachl,\l 
7b. Descripl ion of Con!'! lrll ction Scope: _________ ______________ _ _ _____ _ _ ___ _ 

Pressure Test, if applied ___ _ psi MAvV P _ __ _ psi 

8. f{cp iaccment Purls, AttJched a re l\'!anu f,lc ture r 's Parti al Dala Rl'ports or Forn1R-3's properly 
completed for the fo llowing item!'! o f th is report: 

----------------.---------------------------
----------------------------------------- -

1 021 S ECT I ON 5! PART 3 - R EPA I RS AN D ALTERATI ONS 

.J~~9:_He"'o'.+.{63.~'.::_ 

----------------------

• 

, , 
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~------------------------~~--------
_____ -------------------------------------------------------------~N~A:T~ICJ~N~A~L=-B~CJ::A~R~D=_~IN~S::P~E=_ ________________ ~':O~1~3 

A13 

9. Rcln~rks: __________________________________________________________________________________ _ 

DESIG N CElrrlfol CATION 

r, ,ceftify tlMl lu Ih" best of 111)' knuwlcd);c i'llId belief the statements in tllis r~port ;1I't! (orr"c! <lnd Iholt 

Ih~ Design ( h.mgc described ill this report conforms 10 Ihl! Nl1limllll [jl)lrrlllm p!'cU,JU Ctld~. 

NntionZllllo;,rci "R" Ce~tj(ic;'l l (.' of Allthoriz.lliol1 No. expi res on 
DOlle Signed 

(n."", .,j <k>IJ:n o"',:..~;m",n! (."I1""''''''''I''''",~",jwl 

CERTlrtCATE OF DESlC N Cli,\NGE UEVI!;W 

I, ho ldlng.1 valid Commission iS~lU,d by The National UOJrQ of Boih.'T ,lnd Pressurl' \'e~se l 

Inspectors and cerlificJ te ot competency. whel'\! required. issueli by the jurisdktlon of ,md cmplop.,.ct by 

or h.we rc\'!e \\'C(llhl~ .:lcs!gn chilngl! as llc!ocrlul'll iu 

this rCl-'Or t ilnrl stOlte that troth!;! best o f Ill)' knowledge omd belief such ch.,nge complies with Iho! .lpplico1blc tl.!(luirt'mcnls of Ih~ NII/ioJl,11 

/JUlin' 1l1s~rliol1 Cod,'. 

• 
By !iignillt.; this cert ificate, nl'i thcr the undersigned nor my cmployer makcs Olny w:1frant}', t:!xpr(!Ssed or impH!!I!, conccminu t l"\\! work 

d escribed In this (cpur\. Furthcnnore, neHiler the undefsi~ncd nM my e mploye; sh.lll be linble In ;my manllcr for an)' peTsonal injur>~ 
pro perty damagc or loss of ,'ny kind llrisinll fn.ll ll Of COnlll.!clcd w iih this i n ~pcction . 

Dollc Signcd Comm lssiuns 
i ;'~r«'D') 1:>:.du ... l llcn,,1 o"o! r."hdl(1u .. , ntl) 

CONSTRUCT ION CERTIfiCATION 

I, , certify that 10 the best of m y knowledge .1ml hend the 31alcrnenls in Ihls repo rt Me 

correct ilml lh:lI all materi.,I , construction, ilnd workm.,nshlp 01l lhi5 AHcrMion conforms to the NOl liol1al BOim.l lnspt· .... tion Code. 

N«lion.1! »oardih" Certifi cOl le of Authorizalion No. I.!xpircs 0 11 

Oale - Sir,nt!,t -_.-
(nom,,,f >It., .... ;,.." ,~t!lu • .oIJ,~. J (.~I~"'!""d '.~ru.ml!l<rl 

CEltHFICAT E O F INS I'tCTION 

I, ,huhljnfj n v.,Hd Commls.slon issu~d U}' Th!! N ollian,,1 Booml of Boih.'f and Pre~sw:e 

Vessel I nsp~'clurs .md ccrtifkOllc of wmpcteflC}', ",hCTC re 'luir;!d, issu!!d by tnc jml!;ukLion of an,j cmpk'Y('d 

b}' or h ,lH! in5p;!Ch~. 1 Ih.: work described 

in this report 011 and si;"! le tilo1t 10 tho! vcsl o f nly k l\o\\'lc,!gc and belid Ihis wort (omplics with the applk.lble 

rC(luir~mcnL~ nf thl! N;,iion.l\ Bo;ud Inspo!c:io n Cock 

By signing this (cnlfit::;1tt!, neither Ihe.l1ndersiunNl nor m y cmplop.>r ma"kI!S ilny warranty, r..'l:pr<!;;scd or implied. cQncerning d\e! work 

dt!~cdbetl ill this r~porl. Furthermore, neither the un.!ers igne.1 nor my cmpk'>-er shall bl! li ilbl.· in nlly m.UlI\er fM a n)' Fl.! fSOf1.11 injury, 

propert}' dam,lgl! Of loss of .,ny k. ind ilrisine (ttlm o r CClnr:cch ..... 1 With thi5 irls~'Cction. 

I)llie Signed COT1lmis~iuns _______________ 

hn,;:.",,") II~ .",.)~,! b~",1 ""II"ml!,,;orn r,,. J 

PART :3 - REf'lAIRS AND ALTERAT IO NS I SECTI ON 5 10 3 
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20131 NATIONAL BOARD I NSPECTION COOE 

;7 FORr1R-3, REPORT OF FABRICATED PARTS 

FOR1V~R-3 REPORT OF PARTS FABRICATED BY WELDING 
in ilccordilnCe with provisions of the NllliOlltlllJollrc/ /II5pl'cl itm Corll' 

1. ~'1nl1 11f<lcllll'ed by.Q) 0-------
@ 

2. t"j<lnufactlll'cd for@ 

3. Design Condition specified by ® Code design by ® 
.j. Design Code @ @ @ -@ 
5. Identification of Paris 

Line I iVianlifacturel"s Manufactu re r 's Shop 
Name of Part Qly. No. rdcnlif~' ing No, Drawing No. MAWr Hydro PSI Year Built 

36) ..Qi) (38) (39) (40~ (.11) ®-- _(9.)_ 
1"""'= I 

I 1 
1 .-

-. 

-.-..l 
6. Description of P,'rts 

(n) Connections ojPcrthafi tpbes I 
. 

"Ieads or Ends (bLTub., 

Line SiZl! nnd Materi"1 Thickness Th ickness i'V1Clterial 01ilmct~r Thickness IVlatcrlnl 
No. Shape Spec:. No. On.) Shnpe (in,) Spec, No. (in\ (in .) Spec. No;, 

J!!) (42) I ®- (44) (.IS! (46) (43! !41!-:-i (4S! (.Ifj/ 

. 

-+ I' 
I 

I 
I 

I ./ 

- I I / 

~ 
I I / 

---- I I -- ---- _. 
r. I 

I 1 I I 
1 I / -I i I 
1 I I 
1 1 

7. Remarks..® 

Th,> ~CH'J1 m~y b~ cbl~,r.e;ll!cm Re N~toonal !!~::I!~ 01 i!c!:er ar.c' "!PS'~h' \'eIS91 ,"tc~c13rs. 1055 Crupper l<';e ., Ccbmh'~s. OH 43229 · !~B-2~) A!!~. 2'" 
-
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• 

-- NATIONAL BOARD IN SF 

-----------------------------~~~~~~~ 

------------------------------------------, 
FOL.I~{-3 (l>;\Ck) 

CERl"l flC,\T[ Or: CO;'l. [PLJANCE 

I.-® • t~rti(}' that ttl l lll.! u\.!st of Illy knowl~lsc ,,/ld bl'lid the sl,ltcmcnt'i in this rcport olie 

correct :lnd lholl "I[ m.lleria!. (.lbrkOllion, COI1Slnlclilln. and \\'orktlliluship of the deSl' ribl'd pOlrls conforms 10 the N,lIill1111! 

[lmU'd IlIspa'i'JI!~Od" ilnll st.md;, rds of construction cited. 
. _ __ expires nil ®-_, N:1tion",] Hu;!rd \{" Cerltficilte- llf®lhori l.;\l iNl No. __ @ 

Signect.® D.1:C®-. 20 
In'n'~'" 'n- CfJ\IIi~~I~_ H!IlJ .. 1 (.,'Ih"' i.~<i '~pl" ."WI\ ~I 

CEI{TIHCATE OF INSPECTION 

I, @ hulding.1 .. alid COJlllJlission issued by ·~'\1" liO!l.\ 1 BOiHd of Boiler alld I'rcSSlW! 

VC5selillspectOQiSd ccrlHk.1to! of compelency iSI'iUcd by the jUriSdiJ~y'f _ 23 ,lIld 
employed by ~4 of ~5 
have in."pectcd the pilr\S described In this r(!port on _@ __ . and state that to the best of my knowledge and 

belief th~ parts (ompl)' \~'ith the ,'pplici'lble rt!quirement5 of Ihe Nllfimwi LlmlrlllmjlcclioH C(ld~, 
Dy signing this cerlificOltc, neither the undersignt!d nor Illy employe r m"kc:s My warranty. c:.opre5serl or imrlied, cQnceming 

the work Jesctibt!d in this report. Furthermore, neither lht! undersigned nor 111)' cmployer shall bl' liil!>l!! in any nl.lnner lor 

Imy -pcrsoll;]! injur)~ property dam>lSC or los5 of all)' kin(I ;)rising from or (onnected with this inspection. 

D"le~, Sigm·tI @ Comm i~sillns ~ 
li ... "", ... 1 • • ',on" O~,,,I mJ lu",J'flll>n No I 

'----_ .. _-----------------------------' 
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~ NATIONAL BOARD I NSPECTION CODE 

FOR~R-4, REPORT SUPPLEMENTARY SHEET 

FORM",-4 REPORT SUPPLEMENTARY SHEET 
in ilccordance with provis ions of the N'lliOlliti BOI1l'rllI1S},€:ctillll COlk 

1. Work performed by (i') ®'--____________ _ _ ___ -,(2,,),--,0;!:·19:!..j __ _ 
h .. nw\ (l~.", - II' ,o:(r,.nr.d) 

(53) (i9) 
(~,I<I:t.~1 IrON".Jrob :~" ._. i 

2. Owner GJ:c",'O!,rC",i9)L~@l!9~ ________________________ _ _ 
, .. """, 

{add".~.) 

3. Location of insta ll<tt ion _-;:::::; _ ______________________ ___ _ 
hr~",d 

1,,,MIlSS) 

Reference 
Lin e No. 
(5i) 

Date --,(,,·I~.19) __ 

N<1me (0) @ 
(N."n~ ,,: -w ( •. , "h, .'J~ t h,l ,I,.:\ 

S ~ n -___ igned --';",,<''-c-,-_________ Commissions ~}L _____ _ _ 
'''''"'I<'t":on) 1:-:"j""'IIJ~ .. rt iI1\.!)""l;li;:''''n 1'1'" 

Trus 10lJll maY!lIl t!lI;!fIed !,cm iii!! ~13!IOMI EDil.d c.1 e~!C! ar:~ ;::eSSUfe VHseIIMi'~IQI;, '055 C, .';.;K'f Avo" C::dum~s. OH JS229 
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~ . • 

NATIONAL BDARD I NSP( 

~-------------------------------~~~ 

ft..-ta:<1 INSTRUCTIONS FOR COMPLETING NATIONAL BOARD FORM "R" REPORTS 

These instructions are to be used when completing the National Board Form 1R" Reports. When computer 
generate~ the format of the form shall replicate the type and relative location of the in formation depicted on 
the ForniYR" Reports shown in NBIC Part 3, 5.13,)'through 5.13.,4. r 0(.1, }-IE; ... I ' " I'" "J 7 ID..... Cl (.(~ • ./ • ., 

1. The name and address oft~ l'R" Certificate Holder performing the work as It appears on the "Certificate 
of Authorization". On a FormIR-2, the organization that performed the design work will complete line 1b) 
and the organization completing the construction activities will complete line 1 a), 

2. When registering a For~R" Report with the National Board;U;is~in~s1;q~eiy designated for a unique 
sequential number assigned by tI,.;\ "R" Certificate Hgld(,. When the t'R" Form is not to bfl registered, 
indicate s,g,by "N/A". As described in NBIC Part 3,&;6. a log shall be maintained identifying sequentially, 
any Forml'R" registered with the National Board . For re-rating only, the Design Organization register§.the 
Form1'R-2, Where physical work is also performed, the Construction Organization registers the Forrii'lR-2. 

3. 

4 . 

5. 

6. 

7. 

8. 

Name and address of the Owner of the pressure-retaining item. 

a.f. .: ;J I., ;~.' \" y IA. ,+ti 
Name ano·address oLplant.of faci lity where the pressure-reta ining item is i"",slloo, 

i,)/ .... .1 ·I,,·,· L~ pl ~/1\ I;)Jt; h.., .... ,Je. -)1!}. \r,? )'\..I)'i. 
Description of the pressure-retaining item, such as boil~r or Pressure vessel, or piping. Include the ap-
plicable unit identification. ~ - - , 

Name of the original manufacturer of the pressure-retaining item. If the original manufacturer is unknown, 
indicate by, "unlmown". 

Document the serial number of the pressure-retaining item if assigned by the original manufacturer. If 
there is no serial number assigned or is unknown, indicate 'Iunl<nown". 

/ llti ,-::d 
When the pressure-retaining item Is registered with the-National Board, document the applicable registra
tion number. If the pressure-retaining item isioslallecJ in Canada, indicate the Canadian design registration 
number (CRN), and list the drawing number under "other." If the item is not registered, indicate, "none". 

9. Identify the year in which fabrication/construction of the item was completed, 

10. Indica Ie edition and addenda of the NBIC under which this work is being performed. 

11, Indicate the name, section, division, edition, .¥'&'1lg,derfda of the original code of construction for the 
pressure-retaining item. Also indicate Ihe name, section, division, edition,JlAOagpenaa of the construction 
code used for the work being performed, If code cases are used, they shall be identified in the "Remarks" 
section. 

3 

12, Provide a detailed summary describing the scope of work that was completed to a Pressure Retaining Item A13 
(PRI), The information to be considered when describing the' scope of work should include such items as, 
tI,e nature of the repair or alteration (I.e, welding, bonding, cementing), the specific location of the work 
performed to the PRI. the steps taken to remove a defect or as allowed by P,3',9"S',to' rernain .in plac~, the 
method of repair or alteration described as lis led in the examples of Part 3, Section 3 or supplemental 
section if applicable, and the acceptance testing and or examination method used in accordance with the 
NBIC. When additional space is needed to describe the scope of work, a Forml'R-4 shall be used and 
altached . Information determined to be of a proprietary nature need not be included, but shall be stated 
on the Form. 

PART 3 - REPAIRS AND A LTERATIONS 1.~,,:,r.TIClN 51 1 M"7 

Attachment Page 37



20 13 / NATIONAL BOARD INSPECTION CODE 

13. Indicate test pressure apptied. 

14. As applicable, identify what parts manufaclured by welding or bonding were inlroduced as needed 10 
complele the scope of work. Indicate part, ilem number. manufacturer's name. stamped Identification. and 
data report Iype or Certificale of Compliance. 

15. Indicale allY addilional informalion pertaining 10 Ihe work involved (e.g .• rouline repairs. code cases). For 
ForriiTR-3. Ihe part manufaclurer Is to indica Ie the extent he has performed any or all of Ihe design func
lion. If only a portion of the design, stale Wllich porlion. 

<f' 
16. Type or print name of aulhorized represenlative of Ihe "R" Certificate Holder attesting to accuracy of Ihe 

work described. 
-r 

17. Indicate National Board "R" Certificale or Authorization number. 

--r 
18. Indicate month , day. and year that the OR" certificale expires. 

19. Enter date certified. 

1" 
20. Record name of "R" Certificate Holder who performed the described work, using full name as shown on 

Ihe Cerlificate of Authorizalion or an abbreviation acceptable to the National Board. 

21. Signature of authorized representative. 

22. Type or print name of Inspector. 

23, Indicate Inspector's Jurisdiction. ( {JS (') I" (:....(~.II (l.,(~ j~ ~" ) 

24. Indicate Inspector's employer. 

25. Indicate address of Inspector's employer (city and state or province). 

26. Indicate month, day, and year of inspection by Inspector. In case of Routine Repairs this shall be the month. 
day, and year the Inspector reviews Ihe completed Routine Repair package. 

27. Signature of Inspector. 

28. National Board commission number of Inspector, and when required by the Jurisdiction. the applicable 
.§!at(pr'Proyin?fal numbers. 
-~"'t'fi "" " + 'ftl'1 r\ ~/' u ,\ 

29. Document name and address of organization that purchased the parts for incorporation into tile repai r or 
alteration. If the part's origin is unknown or the part was built for stocl(. so state. 

30. Document name of organization responsible for specifying the code design conditions, if known. If origin 
of design conditions are unknown, slate "unlmown", 

31. Document name of organization responsible for performing the code design, if known. If code design 
organization is unknown, state "unknown", 

32. Name, section. and division of the design code, if known. If the design is unlmown, state "unknown" 

33. Indicate code edition year used for fabrication. 

lOB SECTION 5 PART 3 - REPA I RS AND ALTERATIONS 
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34. Indicate code addenda date used for fabrication. 

35. Indicate the code paragraph reference for formula used to establish the MAWP, if known. If the code refer
ence of the formula is unknown, state "unknown". 

36. If available, identify component by part's original name, funclion, or use the original equipment manufac
lurer's "mark or item number,lI 

37. Indicate quanlity of named parts. 

38. Match line number references for identification of parts and description of parts. 

39. Indicate manufacturer's serial number for the named part. 

40. Indicate drawing number for the named part. 

41 . Indicate Maximum Allowable Working Pressure for the part, if known. 

42. Use inside diameler for size: indicale shape as square, round, etc. 

43. Indica te the complele material specification number and grade. 

44. Indicate nominal thickness of plate and minimum thickness afler forming. 

45. Indicate shape as flat, dished, ellipsoidal, or hemispherical. 

46. Indicate minimum thickness afler forming. 

47. Indicate outside diameler. 

48. Indicate minimum thickness of lubes. 
--r 

49. Complele information idenlicallo lhal shown on the Form R to which this sheet is supplementary. 

-r f.y -C 
50. Indicate the Form'R lype. Example: Form R-1, Form R-2, Form R-3. 

51 . Indicale the reference line number from lhe Form Rio which this sheet is supplementary. 

-( 
52 . Complele information for which lhere was Insufficient space on lhe reference Form R. 

53. If applicable, document lhe unique purchase order, job, or lracking number, assigned by organization 
performing work. 

54. Indicate the maximum allowable working pressure o f lhe pressure-retaining item. 

55. Indicale Ihe type of repair, e.g., welded, 93!Phlrepr~eSU(e equiPfu;nt, or fiber-reinforced plastic pressure 
equipment. 

PART 3 REPAIRS AND A LTERATtO NS . lsECTIO N 5 I ~ 
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Response to Letter Ballot of February 2015 

NB14-0701 
Fabrication of Parts 

07/03/15 Page 1 of 6 

Revised Proposal: For Sub Group R/A July 14, 2015 

c) When ASME is the original code of construction, replacement parts subject to internal or-external pressure fabricated by welding, which require 

inspection by an Authorized Inspector-shall be fabricated by an organization having an appropriate ASME Certification of Authorization. The item sha ll be 

inspected and stamped as required by the applicable section of the ASME Code. A completed ASME Manufacturer's Partial Data Report shall be supplied 

by the manufacturer; 

1) An R Certificate of Aut~~older may fa..brk;ate reolacement parts without providing ASME Code mmpjng or completion of an ASME 

Manufacturer's Partial Data Report for use in the repair being performed bv the same R Certificate Holder provided the R Certificate Holder holds 

an appropriate ASME Certificate of Authorization and the work performed is inspected by an Authorized Inspector qualified in accordance with 

th.e.ASM~ Colie. The d.Q£umentation aD.lU9Jl.twls for su_ch.i!.l:.tivity s.lli!.l~scrib.llll..in.!.tJ.e.R..Certificate Holder's quality control syste.l!h 

The "R" Certificate Holder; using replacement parts fabricated and certified to an ASME Code edition and addenda different from that used for the original 

construction, shall consider and seek technical advice where appropriate, for change or conflicts in design, materials, we lding, heat treatment, 

examinations and tests to ensure a safe repair/alteration is performed. Note that work once classified as a repair could now be considered an alteration; 

Commenter Comment / Negative Response 

Brian Boseo I disapprove. After further consideration, I am falling back on The proposal has been reworked to require the R stamp holder to hold an 
my original stance. I do see merit in allowing an "R" Certificate ASME Certificate and have the work inspected by an AI. The only real 
holder to adjoin material together to support the change to the Code, in effect, is how the work is documented. The new 
Repair/Alteration of a pressure retaining item . However, when version is included here in. RVW 07/12/15 
dealing with the repair/alteration of a boiler which can be 
made up of many larger pressure parts (e .g. headers, drums), 
this issue becomes clouded as I am not confident all "R" 
Certificate Holders maintain the technical expertise to 
manufacturer a major ASME Section I pressure part, especially 
when working to a different Edition/Addenda than what was 
used during original construction of the boiler. I agree with 
George Galanes and find merit in Mike Webb's proposed 
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Commenter 

Rob Troutt 

Michael Webb 

Response to Letter Ballot of February 2015 

NB14-0701 
Fabrication of Parts 

07/03/15 Page 2 of 6 

Comment / Negative Response 

approach. BOSEO 3/12/15 

While I agree this issue needs better clarity, I do not agree with See response to Brian Boseo. The proposal is now limited to being 
the proposal. I have always had concerns with this part ofthe performed by someone with and ASME Code mark and the work is 
NBIC. Back when I was an Authorized Inspector, with Hartford, inspected by an AI. With regard to inclusion of alteration, the R stamp 
I found it odd that a R stamp holder could basically replace holder, today, does not need to go to an ASME stamp holder to approve 
components of a vessel and not have the applicable ASME Code any design or fabrication for an alteration. They MUST have this feature in 
Stamp that the vessel was fabricated under. One of the the scope of their own R Certificate. RVW 0712/15 
problems that I have with the proposal is that it is addressing 
both repairs and alterations. I am not be concerned with a R 
stamp holder to fabricate a part of a vessel if it is fabricated 
with the same design of the part it was replacing (i.e. Same 
material, same thickness and so on). This by definition is a 
repair. Now if a R stamp holder is fabricating that part, but 
there is design changes, this is an alteration and now that part 
should be fabricated by someone holding the applicable ASME 
Code Certification Mark. I would like to make it clear, I am not 
saying that a R stamp holder should not be able to make 
alterations. Instead, I am saying if a "Part" is being fabricated 
as part of a alteration, then that part should be built to the 
applicable ASME Code of Construction for which it will be 
installed on. TROUn 3/7/15 

Disapprove. I am clearly in favor of this item to better profile Thank you for support. And thank you for your additional thoughts on this 
"R" Certifcate holder activities. However, in my opinion the issue. I have reworded the proposal to take some of your idea into 
confusing elements of replacement parts may be better consideration. Please see the attached new proposal. RVW 07/12/15 
clarified by separating the Part 3 - 3.3.2 c) paragraph into 3 
items of distinct context. To address this opinion the attached 
is offered to the subcommittee for their consideration. 
WEBB 02/19/15 (NOTE: Webb negative withdrawn) 
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Commenter 

Brian Morelock 

Response to Letter Ballot of February 2015 

NB14-0701 
Fabrication of Parts 

07/03/15 Page 3 of 6 

Comment I Negative 

To ensure my favorable opinion of this item is counted, I 
change my vote accordingly. Setting my opinion of the 3.2.2 -c) 
paragraph format and wording aside, comments voiced by Mr. 
Morelock and Mr. Schulte are well stated and are in concert 
with the routine vigilance and "monitoring" of a repair 
organization's activities by the AlA, an expectation of the 
National Board. The introduction of material into a repair or 
alteration is an in-process, Quality System-control, for which 
the holder of a "R" Certificate of Authorization has been 
dutifully reviewed and accepted by the AlA and national Board . 
For those users whose experience in the use of the Code has 
not been patiently augmented by committee meeting 
participation, the opportunity to mentor is well within the 
prerogatives of the AlA to better institute other controls as 
necessary. WEBB 3/4/15 

I understand the reasoning for the negatives, but I feel this item 
has merit and I approve it. Yes, we will need to agree on the 
wording. This item states, "The controls for this activity shall be 
described in the quality control system". For the purposes 
listed in this item, it really boils down to th is: an "R" stamp 
holder can carry out ASME Code materials into the field, weld 
them, inspect them, perform NDE, and test them as a repair, 
but if this same "R" stamp holder would want to use the same 
ASME Code materials, same qualified WPS's, same qualified 
welders, same inspection, same NDE, etc. in their shop to 
preassemble this material as a "component" (as stated in this 
item) prior to installation in the field, this "R" stamp holder 
must now also have a ASME stamp strictly based upon how the 
materials are staged prior to welding? MORELOCK 3/3/15 

Response 

Thank you for your support on this. I have revised the proposal that 
requires the R stamp holder to have an ASME Code mark if he is going to 
fabricate ASME parts. Please see revised proposal attached. RVW 

07/12/15 
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Commenter 

Paul Edwards 

Wayne Jones 

Brian Schulte 

George Galanes 

Response to Letter Ballot of February 2015 

NB14-0701 
Fabrication of Parts 

07/03/15 Page 4 of 6 

Comment I Negative Response 

Mr. Galanes' review is well stated, I concur with his concerns on Please see response to Mr. Galanes. RVW 07/12/15 

this proposal. EDWARDS 3/2/15 

The term "Part" is recognized by ASME while NB-23 refers to The term "part" is used throughout the NBIC without definition. In this 
"Pressure Retaining Item". During my participation with Joint paragraph, we are dealing with "replacement" parts. There may be some 
Reviews he was made clear that ASME does not recognize the value to defining that term better in the NBIC since it usually means "like-
term "pressure retaining item". Maybe we should take a look for-like" . But not always. For this action, I do not think it will help very 
at using this term which would provide clarification when the R much. At the next meeting, I will bring this topic up for discussion and if 
stamp holder needs to fabricate a replacement. the committee feels that it should be better defined, an item will be 

JONES 2/26/15 opened to do so. RWV 07/12/15 

I approve. I believe the additional language provides Thank you for your support. RVW 07/12/15 
clarification, however review and acceptance by the AI is the 
key to precluding Mr. Galanes' concern about abuses by less 
than sophisticated R stamp holders with no design or 
fabrication expertise. SCHULTE 2/26/15 

I am voting disapprove because if we allow R-Certificate holders Take note that this activity of R stamp holders fabricating ASME parts has 
to fabricate ASME pressure parts for repairs or alterations even been going on in industry for as long as I can remember. Typical examples 
when the parts are installed by the same R-Certificate holder, are butt welding tubing together before installing the completed tube as a 
where does this card blanche end? I am still wrestling with the replacement tube in utility boilers, or welding LWN flanges to pipe pieces 
concept if we need to place restrictions on what an R- to form spools for installation in the pressure vessel, or assembling spool 
Certificate holder can fabricate regarding type of pressure pieces on the shop floor to be installed in BEP in the field. All this has 
parts, similar to examples for repairs and alterations. For those typically been performed by an R stamp holder, with the inspection being 
that cited previous examples, like roll forming a shell and seam performed by the NB Commissioned Inspector, and the work recorded on 
welding the formed shell into an existing pressure retain ing R-1 forms. The "roll forming a shell and seam welding" that you 
item (repair) or fabricating butt welds in boiler tube dissimilar mentioned is another typical part fabricated by an R stamp holder. Same 
metal welds, these are fabricated pressure parts that can be for making dissimilar tubing welds. These are the types of fabrication that 
supplied by a typical R-Certificate holder. What I am most 
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Commenter 

Response to Letter Ballot of February 2015 

NB14-0701 
Fabrication of Parts 

07/03/15 Page 5 of 6 

Comment I Negative 

concerned about are abuses by less sophisticated R-Certifjcate 
holders trying to reverse engineer ASME pressure parts, like 
headers or steam drums with no design or headers or steam 
drums with no design or fabrication expertise. I am not sure 
that stating "controls for the activity shall be described within 
the quality control system" will be definitive. The current 
wording in Part 3. 3.2.2 clearly states pressure parts shall be 
fabricated by an ASME Certificate holder. I believe, this 
wording was intentional by the NBIC main committee at the 
time it was incorporated into the NBIC to avoid having an R
Certificate holder assuming design and fabrication 
responsibility for another code's pressure part. Simply adding 
another paragraph seems to provide an alternative approach 
where shall was originally used to express the intent that 
fabricated pressure parts will be designed and fabricated to the 
original code of construction (ASME) regardless of size and 
function. I am very sympathetic to allowing an R-Certificate 
holder to fabricate limited ASME pressure parts under their 
control including installation. If we, as a group collectively, 
decide to go down the path of allowing an R-Certificate holder 
to fabricate pressure parts under their control during repair or 
alteration, we should state that and eliminate 3.2.2 (c) or 
eliminate shall to allow flexibility. GALANES 2/19/15 

Response 

is intended in this proposal. 

As far as reverse engineering pressure parts, that is also done today to 
some extent, and is pretty much sanctioned by the NBIC, i.e. supplying 
like-for-like replacement parts. In fact, there is no engineering performed 
there . So I'm not sure what having an ASME stamp will do in that scenario. 
However, to respond to your negative, I added the rule that to fabricated 
parts, the R stamp holder must hold an ASME Code mark. 

To address your concern about not being definitive enough in the QC 
System, the revised proposal includes some additional specificity of what 
needs to be included in the QC system. This additional text is in line with 
what ASME requires for transfer of parts between ASME stamp holder 
locations without supplying a Data report or stamping the part. 

With regard to the comment about what was originally intended by the 
Code Committee when the words were included, I agree with you. That is 
exactly what they intended. But it was intended for organizations that 
were designing and supplying Parts to the R stamp holder. But regardless, 
this new proposal will require the R stamp holder to hold an ASME mark as 
well. 

I think we already allow this fabrication methodology to exist today. The 
only part that needs clarification is how it is documented. Which is the 
only intent of this action. I do not believe that we should eliminate 3.2.2 c) 
since it the heart of the matter, and provides much needed rules to control 
how replacement parts are treated. 

With regard to stopping abuse of this, I don't think R stamp holders will 
generally replace complete drums RVW 07/12/15 
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Response to Letter Ballot of February 2015 

Commenter Comment I Negative 

Previous proposal: 

NB14-0701 
Fa brication of Pa rts 

07/03/15 Page 6 of 6 

Response 

In addition propose revised words in the code, additional a new second paragraph to be added to 3.2.2 c) . 
"ASME stamping and completion of an ASME Manufacturer's Partial Data Report is not required for parts fabricated by the "R" 
Certificate Holder that will be used on pressure retaining items being repaired or altered by the same "R" Certificate Holder. The 
controls for this activity shall be described in the quality control system." 
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NB14-1102 

Action Item Request Form 

8.3 CODE REVISIONS OR ADDITIONS 
Request for Code revisions or additions shall provide the following: 
a) Proposed Revisions or Additions 
For revisions, identify the rules of the Code that require revision and submit a copy of the 
appropriate rules as they appear in the Code, marked up with the proposed revision. For 
additions, provide the recommended wording referenced to the existing Code rules. 
Existing Text: 

None 

Circulator and thermic syphon neck to diaphragm welds are typically fillet welds and no 
guidance has been provided on the repair of locomotive boiler fillet welds. 

c) Background Information 
Provide background information to support the revision or addition, including any data or 
changes in technology that form the basis for the request that will allow the Committee to 
adequately evaluate the proposed revision or addition. Sketches, tables, fi gures, and 
graphs should be submitted as appropriate. 
When applicable, identifY any pertinent paragraph in the Code that would be affected by 
the revision or addition and identifY paragraphs in the Code that reference the paragraphs 
that are to be revised or added. 

-
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S1.2.9.5.1 CIRCULATOR & THERMIC SYPHON FILLET WELDS 
1. The weld to be restored will be ground to bright metal and Visually Inspected for indications prior to 
welding. 
2. Indications will be evaluated to the indication acceptance criteria provided in the ASME Code, Section I 
(PW51). 
3. Any unacceptable indication shall be removed prior to restoring the weld to the installed size. 
4. Completed welds shall be Visually Inspected for unacceptable indications. Where repairs are required, the 
weld may be repaired once, if unacceptable on final inspection the entire weld shall be removed and 
replaced according to the initial installation criteria. 
5. All welding will be conducted by welders qualified to the ASME Code, Section IX, for all positions (6G). 
6. When any repair or restoration has been conducted to attachment welds, the boiler shall be 
hydrostatically tested to 1.25 times the MAWP. 
7. A footnote will be attached to all records submitted to the FRA documenting inspections ofthe fillet weld, 
noting conditions found along with the signature of the inspector conducting the examination. 

S1.2.9.5.1a CIRCULATOR & THERMIC SYPHON NECK TO DIAPHRAGM INSTALLATION 

7 
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NB14-2401 

Action Item Request Form 

8.3 CODE REVISIONS OR ADDITIONS 

Req uest for Code revisions or additions shall provide the following: 

a) Proposed Revisions or Additions 

For rev isions, identify the no les of the Code that require revision and submit a copy of the appropriate 

ru les as they appear in t he Code, marked up with the proposed revision. For additions, provide the 

recommended wording referenced to t he existing Code ru les. 

Existing Text: 

86_5 Replacement Parts 
d) When the original code of construction is other than ASME, replacement parts subject to internal or external 
pressure fabricated by welding shall be manufactured by an organization certified as required by the 
original code of construction. The item shall be inspected and stamped as required by the original code of 
construction . Certification to the original code of construction as required by the original code of construction 
or equivalent shall be supplied with the item. When this is not possible or practicable the organization 
fabricating the part may have a National Board Certificate of Authorization. Replacement parts shall be 
documented on Form TR-1 and the 'TR" Stamp applied as described in NBIC Part 3,86.14. 

b) Statement of Need 

Provide a brief explanation of the need for the revision or addition. 

The need is to be consistent with NBIC part 3 for replacement parts fabricated by a TR stamp holder. The 

parts should be documented on a separate form similar to the one for an R stamp holder completes. The 

form referenced on t he last line shou ld be a TR-3 not 1. 
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c) Background Information 

Provide bacl(ground information to support the rev is ion or addition, including any data or changes in 

technology that form the basis for the request that wi ll allow the Committee to adequately evaluate the 

proposed revision or addition. Sketches, tables, figures, and graphs should be submitted as appropriate. 

When applicable, identify any pertinent paragraph in the Code that wou ld be affected by the revision or 

addition and Identify paragraphs in the Code that reference the paragraphs that are to be revised or 

added. 

Throughout Supplement 6 the work that is done is documented on one form (TR-l). This can be a repair or 

alteration or modification. To develop a form t o also address replacement parts is extremely difficu lt. 

Paragraph 56.5 would be affected. 
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NB14-2402 

Action Item Request Form 

8.3 CODE REVISIONS OR ADDITIONS 

Request for Code revis ions or add itions shall provide the fo llowing: 

a) Proposed Revis ions or Additions 

For revisions, identify the ru les of the Code that require revis ion and submit a copy of the appropriate 

rules as they appear in the Code, marked up with the proposed revision. For additions, provide the 

recommended word ing referenced to the exist ing Code ru les. 

Existing Text: 

86.3 ACCREDITATION 
Organizations performing repairs, alterations, or modifications shall be accredited as in accordance with the 
National Board "TR" Program. 

b) Statement of Need 

Provide a brief explanation of the need for the revision or addition. 

The need is to discuss in text t he accreditation process for a TR program in t he supplement. 
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c) Background Information 

Provide background information to support the revision or addition, including any data or changes in 

technology that form the basis for the request that will allow the Committee to adequately evaluate the 

proposed revision or addition. Sketches, tables, figures, and graphs should be submitted as appropriate. 

When applicable, identify any pertinent paragraph in the Code that would be affected by the revision or 

addition and identify paragraphs in the Code that reference the paragraphs that are to be revised or 

added. 

56.3 ACCREDITATION 
Organizations performing repairs , alterations, or modifications shall be accredited as in accordance with NBIC Part 
3, Accreditation, Section 1; Major Section 1.5 and Section 1.5.1. Ihe ~lali8Aal Qaa,. "T~" ",ag",,,,, 
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i\m:l.5-0509; r It15-0:i\56 

I\l Sle Part 3 paragraph: 2.S.3.6 c} S} d } 

d) Tile filler metal shall be limited to an austen itic, nicl<el··base filler metal 

having a designation F-No. 43 and limited to the fo llowing consumables: 

EHNiCr-3 (t)'.!.j. Filler lVIetal 82), ENiCrFe"3 (e.~J. INCONEL Welding 

Electrode 182), EI\IiCrFe-2 (e.f). INCO·WELD A), ASIVIE B8,PV Code 

Cases 2733 and 2734 (e.!I. EPR) PIl7). 
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NB15"0511 

NatiollEll Board of BoIIOI" and PresslIre Vessellnspeclors 
National Board Inspection Code 

Submission of l'ublic Review Comment 
2015 Draft Edition 

PLEASE SUBMIT ONLY ONE COMMENT/RECOMMENDATION PER PAGE 
Malte additional copies as needed 

Comments Must be RecGlved No later Than: Octobel'13, 2014 

Instructfons: If ullable (0 submit e/ectronlcafly, please plinl this fOl'm and fax or mall. Pl1nt or type clearly. 

Date: October 1, 20111 

CommenterName: _N_a_t_tt_a_r_'_C_a_r:..I"_""_"_" ___ _____ _ __ _ 

Commenter Address: USB Global Standards, One St.ate Street, PO Box 299 

Hartfol'"d, C1' 06141-0299 

Commenter Phone: 860-'722-5750 

CommenterFax: _____ _____ ______ _ _ _ 

Commenter Email: nathancarter@hsbct.com 

Secilon/Subsecilon Referenced: -;;cp"a,..r,.,tc:c:;3-;:::, =5",",..1_3..,",...5;c"cc1=3,,1c:;-" _.,-;;-
CiJmmel1URecomrnendallon: Proposed Solution: 0 New Text rxRevlse Text 0 Deleta Taxt 

What about Category 3 repairs/alterations, etc? What if it \olas 

performed to an Internat ional. Code other than Section III OJ:" XI? Per the 

-itll:iltlWll Ctj OR. tbQ,¥"-' ian.' t at 'lJ.i\jr to i1Q.c;h:e.ss tl:Ji fJ sit'lLitiQR 

Also, Hyphenate "reratin.gU 1:0 Ure-rating " to be consistent tllith the NBrC . 

Source: IXOwn Experience/Idea a Other Source/Artlcle/CotleJStandard 

Submit Form To: Robin I-lough, Secretary, NBIC Committee, The National Board of Boller & Pressure 
Vessel lnspeclors, 1055 Crupper Avenue, Columbus, OH 43229, fax S'14 w 847-1028, email, 
rhouuh@nationalboard,QW 

NB Un. (lnll,. 

COlllmenter No, Issued: __ -'P-'R='/5"'--"0-'1 ____ _ 

Comment No. Issued: _____ 2::.0 ___ _ _ 

Project COlllmit tee Referred To: 

sc Repair and AI(<3ration 
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CARBONSEAL™ 
INDUSTRIAL COMPOSITE SYSTEMS 

STEEL PIPE 

STEEL TANKS 

PRESSURE VESSELS 

Carbon Fiber Reinforced Polymer (CFRP) Reinforcement 
of High Pressure Metal Pressure Vessels 

NBIC Meetings By: Olley Scholer 
Columbus, OH 
July 14th, 2015 

Copyright C2013HJ3 Composite Tectmologies, l.L,C, A ll Rights Reserved. The HJ3 logo is a registered trademar1<: and the HJ3 and CartJonSeal names and icons are trademarl<s of HJ3 Composite Technologies. L.LC. Do not copy or distribute, In whole or in 
part, without the written consen t of HJ3 Composite Technologies, L.L.C. 
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~ CARBONSEAL~ '-IS' INDUSTTUAL CO'-."tPOSfTF <i.YSTF,.v.s 

1. What Is Carbon Fiber Reinforced Polymer (CFRP)? 
OVERVIEW 

2. What Tests Are Required To Qualify A CFRP Repair System? 

3. How is CFRP Applicable to Repair of Pressure Vessels? 

1. What Training & Certification Are Required For Installers? 

2. What Quality Control and Quality Assurances are Required During 
Installation? 

1. What Type Of Post-installation Inspection Is Performed? 

Copyright C2013HJ3 Composite Technologies, l.l.C. All Rights Reserved. The HJ3 logo is a registered trademarll and the HJ3 and CarbonSeal names and icons are trademsr1!.s of HJ3 Composite Technologies, LL.C. Do not copy Of distribute, In whole or in 
pan, without !he wrinen consent of HJ3 Composite Technologies, L.L.C. 
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1) What Is Carbon Fiber Reinforced 
Polymer (CFRP)? 

Copyright Q2013HJ3 Composite Technologies, L.L.C. All Rights Reserved. The HJ3 10g0 Is a registered trademark and the HJ3 and GarbonSeal names and Icons are tr.roemar1<.s of HJ3 Composite Technologies, l.l.C. Do not copy or disUibute, in whole or In 
pan, withOlJl the written consent of HJ3 Composite Technologtes, L.L.C. 
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CARBON FABRIC MANUFACTURING 

Input Thread Fabric Weaving Fabric Rolls 

Copyright C2013HJ3 Composite Technologies, L.L.C. All Rights Reserved. The HJ310g0 is a registered uademark and the HJ3 and GarbonSeal names and icons are Ifademarks of HJ3 Composite Technologies, L L.C. Do nol copy or distribute, in whole or In 
part, without the written consent of HJ3 Composite Technologies, Ll.C. 
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CARBON COMPOSITE CROSS 
SECTION 

.--~ Carbon Reinforcing 
.~I Fiber 

"" . 
Polymer Resin Matrix 

Copyright C2013HJ3 Composite Tedmologies, L L.C. All Rights Reserved, The HJ310g0 Is a registered trademark and the HJ3 and carbonSeal names and icons are trademarks of HJ3 Composite Technologies. l.l.C. Do not copy or distribute. In whole or in 
pan, without the written consent of HJ3 Composite Technologies, L.L.C. 
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CREATING CFRP 
, 

Saturating Fabric Applying Composite 
Copyright C2013HJ3 Composite TedYlologies, LL.C. All Rights Reserved. The HJ31ogo is a registered trademarK and the HJ3 and Cart:lonSeal names and icons are trademarks of HJ3 Composite Technologies. L.L.C. 00 not copy or distribute, In whole or in 

par1, wilhoul the written consent of HJ3 Composite Technologies. LLC. 
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2) What tests are required to qualify a 
CFRP Repair System? 

Copyright C2013HJ3 Composite Technologies, L.L.C. All Rights Reserved. The HJ3 10g0 is a registered trademaOl and the HJ3 and GarbonSeal names and icons are trademarks of HJ3 Composite Tedmologies. L.L.C. Do not copy or dislribute. in whole or In 
parl, without the written consent of HJ3 Composite TedYIolos;es, L.L.C. 
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MATERIAL TESTING 
ASME PCC-2 Article 4.1 Table 1 Requires Material Property Testing 

TYPICAL DATA AND PHYSICAL PROPERTIES 
STORAGE CONDITIONS Store dry 
COLOR Black ./ Independent Lab Testing 
GLASS TRANSITION TEMPERATURE Tg (ASTM 4065) 232'F 
HEAT DISTORTION TEMPERATURE HOT (ASTM 0648) 440' F 
TYPICAL VALUE - TENSILE STRENGTH (ASTM 03039) 77,000 psi 
DESIGN VALUE - TENSILE STRENGTH (ASTM 03039) 57.750 psi 

./ Strength 
TYPICAL VALUE - YOUNG'S MODULUS (ASTM 03039) 5,667 ksi 
DESIGN VALUE - YOUNG'S MODULUS (ASTM 03039) 4,038 ksi 
POISSON'S RATIO (ASTM 03039) 0.091 ./ Stiffness 
ELONGATION @ BREAK (ASTM 03039) 1.43% 
SINGLE PLY THICKNESS 0.051 inches 
COMPRESSIVE STRENGTH (ASTM 0695) 11,000 psi 
LAP SHEAR (ASTM 03165) 3,417 psi 
SHEAR MODULUS (ASTM 05379) 8,600 psi 

./ Temperature Limitations 
FLEXURAL STRENGTH (ASTM 0790) 17,200 psi 
FLEXURAL MODULUS (ASTM 0790) 3,611 ,000 psi 
MINUMUM BOND STRENGTH TO PROPERLY PREPARED 2,000 psi ./ Abrasion Resistance 
STEEL 
BARCOL HARDNESS (ASTM 02583) 55 
SHORE 0 HARDNESS (ASTM 02240) 63 
THERMAL EXPANSION (ASTM E831) 3.65 x 10" in/in-deQ F I ./ Adhesion 
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ASME PCC-2 Article 4.1 Mandatory Appendices 
Require Burst Tests and Impact Testing 

BEFORE 

Burst Test Example: 

• API 5L X42 Grade B Pipe 
• 60,000 psi SMYS 
• Machined Defect to 80% Wall Loss 
• Pressure cycles for operating, max 

and burst 
• 5,215 psi burst of original steel pipe 

BURST TESTS 

AFTER 

Attachment Page 63



ASME PCC-2 Article 4.1 
Requires Composite 
Repairs to Be Compatible 
with Contents 

DURABILITY TESTING 

Example: 20,000 hrs of 
durability testing 

ASTM C581 Testing 
specific to exposure and 
chemicals 

1.0 

.. 

.. 

o c..!c,,,,," ~,doo lpi-! , ll: 
o ,U"'W~~SokIt'lon~~ 10. 
o ',"",W"l tII'lpM 7) 
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o ,h .... IoI,pH10}1 

o Dry t-N.n "010" f' .~"~11 
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• W'Uch;"1Qn~5 · lo-..~ ly1 

f.q)m.n r ... (1-icu\. 

Chan showing lhe S1aolllly 01 carDon iabncs aflcr exp05ure to 
accol6rated aqgrosslvlt environments . 

DURABILITY 
TESTING 
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Tension flange cut on both 
sides of web 

STEEL BEAM TEST 

Beam shown after 
experiment 

Copyrignt C2D13 HJ3 Composite Technologies, L.L.C. Al l Rights Reserved, The HJ3 K>slO is a registered trademar'K and the HJ3 and CarbonSeal names and Icons are trademaJ1<s of HJ3 Composite Tecmologies, L.L.C. Do nol copy or distribute, In whole or 
In part. without the written consent of HJ3 Composite Technologies, L.LC. 
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STEEL BEAM TEST 

Copyright C2013 HJ3 Composite Technologies, LL.C. All Rights Reserved. The HJ31ogo is a registered trademar1< and the HJ3 and carbonSeal names and icons are trademarks of HJ3 Composite Technologies, l.L.C. Do 001 copy or distribute, in whole or 
in part, without the written consent of HJ3 Composite Tectmologies, l.l.C. 
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STEEL BEAM TEST 

Retrofitted Steel Beam 

/ / I... 
.,/' Pmax = 95.2 K at 0 .51" 

CarDon 
Retrofitted 
Steel Beam 
is16% 
Stronger 
than Steel 
Beam 

/ 
./ 

./ 
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./ 
_ O.OS" Gradual S l ip in the System 

0.2 0.3 0.4 0 .5 0.6 0 .7 

Actuator Displacement (in) 

Load vs. Displacement Curve 
Copyright C2013 HJ3 Composite Tecl'1nologies. L.l.C. Al l Rights Reserved. The HJ31ogo is a registered trademarl< and the HJ3 and CarbonSeal names and icons are trademal1<sof HJ3Composite Technologies. L.LC. Do not copy or distribute. In whole or 
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APPLICABILITY 

ASME PCC-2-2015 "Repair of Pressure Equipment and 
Piping" 

Specifically, Article 4.1 "Non-Metallic Composite Repair Systems: 
High Risk Application" is the section that qualifies the use of 
carbon fiber reinforced polymers. 

Section 1.2 Applicability states" (3) the repair of vessels originally 
designed in accordance with a variety of construction standards, 
including ASME BPV Code, BS EN 13121-2, and PO 5500" 

Copyright C201 3HJ3 Composite Tectmologies, L.l.C. Al l Rights ReseNed. The HJ31ogo is a registered trademark and the HJ3 and CarbonSeal names and icons are trademarks of HJ3 Composite Tectmo logies, LLC. Do not copy or distribute, in whole or in 
pan. without the written consent of HJ3 Composite Technologies, l LC. 
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TRAINING PROGRAM 

Educational Training 
Classroom Setting = 2 days minimum 

• Curriculum shall include: 

.I Background of Carbon Fiber Reinforced Polymer (CFRP) Systems 

.I Understanding the Applicable Design Codes 

.I Addressing the Design Basics 

.I Knowledge of Basic Application Procedures 

.I Understanding Basic CFRP Quality Control Measures 

.I Using Quality Control Equipment 

.I Exam with passing criteria 
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TRAINING PROGRAM 

Hands-On Training 
Classroom Setting = 1 day minimum 

• Curriculum shall include: 

.I Quality Control Data Acquisition 

.I Use of QAlQC Program Forms for each phase of installation 

.I Surface Preparation Milestones 

.I Post-Installation CFRP Inspection 

.I Generate a QC Report 

e!RnFICATlON 
WJTH 1 YEAR 

ANNUAL RENEWAL 
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5) What Quality Control And Quality 
Assurances Are Required During 

Installation? 

Attachment Page 73



SURFACE PREPARATION 

ASME PCC-2 Article 4.1 Considers Surface Preparation as part of the Repair 
System 

Surface Preparation Shall Follow an Industry Standard: 

Example: SSPC SP-1 a "Abrasive Blast to Near White Metal" 

2.1 A near-white metal blast cleaned surface, when 
viewed without magnification, shall be free of all visible oil, 
grease, dust, dirt, mill scale, rust, coating, oxides, corrosion 
products, and other foreign matter, except for staining as 
noted in Section 2.2. 
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SURFACE PREPARATION 

SSPC SP-10 "Abrasive Blast to Near White Metal" 

2.2 Random staining shall be limited to no more than 5 
percent of each unit area of surface as defined in Section 
2.6, and may consist of light shadows, slight streaks, or 
minor discolorations caused by stains of rust, stains of mill 
scale, or stains of previously applied coating. 
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SURFACE PREPARATION 

Surface Preparation Example: 

SSPC SP-11 "Power Tool Clean to 
Near White Metal" 
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SURFACE PREPARATION 

Critical Milestones: 

1) Profile 
Carbon Fiber Reinforced Polymer (CFRP) requires at least a 3-mil 
(O.003-inch) anchor profile pattern 

Check the surface profile to ensure that 3-mils are sufficient 

Attachment Page 78



SURFACE PREPARATION 

Critical Milestones: 

2) Clean 
Chloride Salt Test 
Target < 3 micrograms / cm2 

Perform test to make sure that residual salts are removed 
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SURFACE PREPARATION 

Critical Milestones: 

3) Dry 
Monitor environmental conditions to make sure surface 
temperature> 5F above dew point 

Measure all environmental conditions 

Avoid FLASH RUST! 
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• Apply at 5-7 Mils 

• Visual Inspection for 
1 00% Coverage 

• Wet Film Thickness 
Readings with Gauge 

APPLYING PRIMER COAT 

Copyright Q2013 HJ3 Composite Technologies, Ll.C. All Rights Reserved. The HJ3 lOgo is a registered trademarx and the HJ3 and CartlonSeal names and icons are trademarl<.s of HJ3 Composite Technologies, L.L.C, Do not copy or d istribute, In whole or 
in part, without Itle written consent of HJ3 Composite Technologies, l.LC. 
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APPLYING HIGH MODULUS PASTE 

• Apply to fill pits and 
voids in steel 

• Use as Load Transfer 
Paste for Deep Voids 

• Visual Inspection for 
100% Coverage 

• Wet Film Thickness 
Readings with Gauge 

': 
C\~ 

Ioo~ \ "" 

, ----. 
.. 

fi 
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in part, without the written consent of HJ3 Composlle Technologies, l.LC. 
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PREPARING AND CUTTING 
CARBON FIBER 

CopYr911 C2013 HJ3 Composite Technologies, LL.C. All Rights Reserved. The HJ31ogo is a registered trademark and the HJ3 and CarbonSeal names and icons are trademarks of HJ3 Composite Technologies, LLC. Do noc copy or distribute, in whole or 
in part. without the written consent of HJ3 Composite T echnolo~es. L. L. C. 
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• Visual I nspection for 
100% Saturation of 
Fabric 

• Saturation to ensure 
no dry fibers , 

HAND SATURATION 

~ 

Copyright C2013 HJ3 Composite Technologies, l.l.C. All Rights ReseNed. The HJ3 logo is a regIstered trademarK and the HJ3 and carbonSeal names and lcoos are trademarks of HJ3 Composite Technologies, L.LC. Do not copy or distribute, In whole or 
In part, without the written consent of HJ3 Composite Technologies, LL.C. 

Attachment Page 84



• Carbon Fiber runs 
through resin bath and 
is saturated through 
pinch rollers 

• Pinch rollers are 
calibrated for optimal 
saturation 

SATURATION MACHINE 

Copyright Q2013 HJ3 Composite Technologies, L,L,C. All Rights Reserved. The HJ3 logo Is a registered trademark and the HJ3 and C3rbonSeal names and icons are trademal'1ls of HJ3 Composite Technologies, l.L.C. Do not copy or distribute, in whole or 
in part, without the written consent of HJ3 Composite Ted mologies, l.l.C. 
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• Apply evenly to 
and avoid air 
encapsulation 

• Avoid Fiber 
Kinks and 
waviness 

• Ensure proper 
splice of 4" 
minimum 

APPLYING CARBON FIBER 

Copyright C201J HJJ Composite Technologies, l.LC. All Rights Reserved. The HJ3 1ogo is a registered trademark and the HJ3 and CarbonSeal names and irons are trademar1c.s of HJ3 Composi te Technologies, L.L C. Do not copy or distrtbute, in whole or 
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• Visual Inspection for 
100% Coverage 

• Wet Film Thickness 
Readings with Gauge 

• Spark Testing to 
detect Holidays and 
ensure pinhole free 

APPLYING TOP COAT 

Copyrigl1 t Cl2013 HJ3 Composite Tecl1nologies, L.L.C. All Rights Reserved. The HJ3 logo is a registered trademar'K and the HJ3 and Carton Seal names and icons are Irademal1<s 01 HJ3 Composite Technologies, L L.C. Do not copy Of distribllte, in whole or 
in part, without the wrlnen consent of HJ3 Composite Technologies, LL.C. 
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::;urtace Preparation 

./ Proper Surface Prep - Near White Metal 

./ Surface Profile - 3 mils 

./ Salt Test < 3 micrograms / cm2 

Polymer Mixing 

./ Record each batch size, lot # and date 

./ QC person to initial for each batch 

./ Record time of mixing 

Priming Surface 

./ Visual Inspection for 100% Coverage 

./ Wet Film Thickness Readings 

QA/QC SUMMARY 
High Modulus Paste 

./ Visual Inspection for 100% Coverage 

./ Wet Film Thickness Readings 

Fabric Placement 

./ Fiber Alignment = no waviness in fiber 

./ No voids or bubbles between substrate and CFRP 

./ Inspect shore D hardness for cure 

Top Coat 

./ Visual Inspection for 100% Coverage 

./ Wet Film Thickness Readings 

./ Spark Test for Holiday Detection 
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POST-INSTALLATION INSPECTION 

Post-installation inspection shall be performed to assure owners and 
operators of the following: 

• Repair system was installed properly 

• Repair materials will perform according to design documents 

• Ensure safety of workers and plant personnel 

• Provide owners with a basis for expected service life 
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Inspection Method 

Acoustic Tap Test 

Acoustic Tap Test 

Visual 

Acoustic Tap Test & 
Visual 

Visual 

Visual 

Visual 

Shore D Hardness 

POST-INSTALLATION INSPECTION 

What to Look For 

voids and air encapsulation between concrete and layers of primer, 
resin or adhesive, and within the FRP system itself; 

de-laminations between layers of FRP system; 

broken or damaged edges of the FRP system; 

wrinkling and buckling of fiber and fiber tows; 

discontinuities due to fracture of fibers, breakage in the fabric, or 
cracks in pre-cured shells; 

cracks, blisters and peeling of the protective coating; 

resin-starved areas or areas with non-uniform impregnation or wet
out 

under-cured or incompletely cured resin 

Attachment Page 91



~ CARBONSEAL~ 
~ IND..1SlTtIAL covrow 'c;YSTFM$ SUMMARY 

1. Carbon Fiber Reinforced Polymer (CFRP) is a Post Construction Repair Material 

2. Material and Pressure Tests Are Required To Qualify A CFRP Repair System 

3. CFRP is Applicable to Repair of Pressure Vessels per AS ME PCC-2 Article 4.1 

1. Training & Certification Are Required For Installers 

2. Quality Control and Quality Assurances are Required During Installation 

1. Post-installation Inspection Can be Performed 

Copyright C2013HJ3 Composite Technologies, L.L_C. All Rights Reserved. The HJ3 togo is a registered trademark and the HJ3 and CarbonSeal names and icons are lrademar1c::s of HJ3 CompOSite Technologies, L L.C. Do nol copy or disbibute, in whole or in 
part, without the written consent of HJ3 Compos~e Tectmologies, L.LC. 
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From: Parrish, David [mail to:davjd.parrish@fmglobal.com] 
Sent: Thursday, September 25,201411:10 AM 
To: George Galanes; joll low@commonarc.com 
Cc: bvallance@nationalboard.org; Martinez, David; Barker, llmothy 
Subject: Weld Buildup Wasted Areas - Tubes 

Thought your committee members might find attached interesting. It is extracted from the BLRBAC 
October 2013 meeting minutes (posted on the www.blrbac.orgwebsite). Wasted areas of tubes are 
freq uently repaired by "pad" welding - even for leal<s. A few operators do not permit pad weld repair if 
fa ilure could admit water to furnace (smelt-water explosion potentia l). Some operators replace tube 
section at next maintenance outage . For remainder, the pad weld becomes a long-term solution that 
may again leak. 

It might be helpful for this industry if a "Welding Method" could be developed for inclusion in Part 3. 

Best Regards, 

Dave P 
S Cll iMSUffl!nginenroe S~ t<: jal~' 

FM GIBb,l- cugiDttrin~ Stllllll~,ds. ~U/P!~I Ji4z,ml. 

18 1-15j-41]4 

l , , 
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Appendix B - Weld Build-Up Research Materia ls & Welding Subcommittee 

NJU10NAL BOUER SERVICE, INC. : 

Weld Bui ld Up Research 
This report contains the results of Weld Build Ups that were peJformed on the outside diameter 
of boiler tubes (approx.1S0 thick) that were turned down (miDed) on a lathe to a thickness of 
.120", .100", .090", .080", .070" thick to simlAate boiler tube thinning for this research. 

Weld Build Up ofWast€d Area is t he correct term for this type of re pair in the BoNer and 
Pressure Vessel il'ldustry. Other Jargon or terms used to describe this type of repair are Pac! 
Welding (which is most fr€<luently used) and Weld Overlav. 

The objective of tbis research is to identify anU/or determine what tne welding process is 
doing tothe itlSide oftne tubes after weld ooild up was performed and at what wall 
thicknesses the tubes were adversely affected. 

The FollOWing WeldiAg Processes were used: 
GTAW (TIG) - 3/32" Filler Metal 

• SMAW (Stick) - 3/32" Filler Metal 
• GMAW (MJG) (Hard Wire) - .035" Bare Wire Filer Metal 
i':Iote: The tubes """st be deaned thoroughly before welding. 

The Tube positions when t~ weld build up was performed was aboot 45° and Vertical positions to 
slmlA.le ditf€r.r1t (Onligurations in a boiler such as 'Iertleal (water-wall Tubes), Flat (floor or Roof 
Tubes) . ,ld alPpro~illlatelv 45° (Arch or Slope~ Floor Tubes elc.). 

The following photos are of weld build up that were performed 011 tu be specimens that were CIJt i n 
half to 'Iiew a d il'lspect the Inside of the tubes. A description of our findings is under eacn pOOto. 

\''Ield;I1!g Ter M5: 
Burn .. tr.ru - Ahole is bIMMd through the base metal. 

• Melt-Ihru - The welding filler metal is melted tlwoughto t he ill5;,je of to. base mern l jp"sh-tiYu). 
• Sugaring .. Old clatioo of the weld or base met~_ 

Base M~ta l D~signatioos aim Tem)s: 
• Pl- C .. bon Steel Tubes ."SA 178. 210 etc" • P3 - Carbon/Mol'lsteel Tubes, "SA 209 Jl" 
• P4 - 1.2S% ChrOM, Allov Steel Tubes, "SA 213 TIl" • PS· 2.25% e h, om, Alloy Steel Tubes . "SA 213 122 
• P8 -StalrolessSteel Tubes, "SA 213 TP 304.308,316 elc" 

Conclusion 
From this research, It is o .. r opinion, the GTAW (TIG) process, Is not ,."commendecl to Ile,i orm 
Weld Build Up on Pl, P3, P4 or P5 base metals that are below .100" thick. Burn-thru and melt
thru Is virtually inevitable. 
The GMAW (MIG) process (clownhill progression with .035 Wire Size) ('an be used to P€ rform 
Weld Build Up on Tubes as thin as .080" t hick, with minimal melt-thru or hurn Ihru. 
For stainless base metals (P8), il is not good practice or recommended to perform Weld Build Up 
011 base metals that are below .120" thick. Extreme oxidization (Sugaring) virtually raMot be 
aVOided on the Inside <liameter of the tube where no backing or shielding gas is utilized. 

Steve H3f\11lle 
Corporate Quality Control Mail3ger 

176 Ncrth JndunW DIm PO n..;. n9, 'I'rft!lon, GA 30752 1':(106) 657-6'iOO F; (706) ft57t487i'J 
wwwDalumallxnl .. rom .. _ ~._~~] 

Meeting Minutes BLRBAC October 9, 2013 
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Appendix B - Weld Build-Up Research (Cont.) Materials & Welding Subcommittee 

OD: Carbon St~e II Pl) SMAW (Stick) process witf) E 7018 - 3/32" was used on t hese 
samples. The Weld Progr~ssion was Uphill. On all 4 of these samples the Welder 
Burnecl-thru the base metal, as t he samples got t hinner, the Burn-thru was more 
frequent. 

10: Carbon Stee l (Pl) The Burn-thru that you see here is not "Melt-thru" it is "Burn
t hru." Holes wer~ actually burned in the base Illetal ar,d filled back up with the 
SMAW process as the Welder was welding. Note: .070" sample w·" too thin to Weld. 

Meeti ng Minutes BLRBAC October 9, 2013 
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Appendix B - Weld Build-Up Research (Con!.) - Matelials & Welding Subconmlittee 

• 

00: carbon Steel (Pi), GTAW IT/G) process with E 70 52 - 3/32" was used on these 
samples. The Weld Progression was Uphill. On all 4 of tl,ese samples t he W~fder Me lt~d
th ru the base meta l, as the samples got thinner, the MelH hru was more freq uent and 
excessivo? 

ID: The Mell-thru here Is very excessive on the .090", .080" and .070·' Samples 

Meeting Minutes BLRBAC October 9, 20 13 
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Appendix B - Weld Build-Up Research (Cont.) - Materials & Welding Sllbconunittee 

" ' . 

• 

00: (<lrbon Steel {p. process witi, f 7052 - .035" Wire was used o)fl t he>e 
sample>. The Weld Progression was Downhi ll. Uphill is not reco mmendEd. On all o)f t hese 
samples t he Welder had very minimal Melt-tim' 0)11 all th ickness'" of th e base metJI. The 
GMAW Proces> requires t he base metal to be very clean. When applying Weld Bu ild Up 
on Tubes of approxil11atly .120" and below, GM AW {M IG) is the pre ferred method for 
Weld Build UP. 

I 

10: Notice the Melt -til ru on tile Tube 10 is very min imal. 

Meeting Minutes BLRBAC October 9, 2013 
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Appendix B - Weld Build-Up Research (Cont.) - Materials & Welding Subcommittee 

G . ~ 6.10> 
.I( ')' 0" ....... __ ~ ~~ ...... 0 

00: Stainless: GTAW (T/G) process witll E 316L - 3/32" was used on these samples. The 
We ld Progr~ssion W.3S Uphill . On all 3 of t hese sampl~s th~ Welder Melt~d-thru the base 
met"I,.3s t he samples got thinner, t he Melt-thru \'/"5 1110re frequent and excessive. 

c; r" \oJ til r.,Aoo"! ",_, 
_ I tO' 6 T nWV 

_ nAIL 
10: Stainless. The Melt-thru on t he .100" & .080" thick samples was excessive a~d 
"5ugorecl" lox idiz~d l the 10 of t l,e Tube. Th is is because the 10 of the Tube is not .3,:,;essib le 
to vse 3 Backing Gas stich " 5 Argon to shi .. ld t he b3se Illetal or weld area. 

Meeting Minutes BLRBAC October 9, 2013 
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Appendix B - Weld Build-Up Research (Cont. ) Materials & Welding Subco mm ittee 

OD: 1-1/4 Chro me tp4), SA 2H T 11: Super/reot Tul)e Simulation (with Water in t he Tube). 
GTAW IT/G} process with ER 80S B~- 3/32" was used. The Weld Progression was Up hi ll. Welder 
Burned-thru the base metal once on t he .090" sample and mu ltiple times on the .070" 
sam ple. 

10: 1-1/4 ( hro me (P41. SA 2H T 11 Super/reot nr/Je 5imulation jwith Water in the Tube). With 
· .... ' ter i1 the Tube, there is little to no ind i.;ati01 it is about to bu" th )ugh the base moet.31. With 
the .070" Tube we had to let it cool 3 to 5 minutes between weld passes or between ha li a weld 
pass. 

Meeting Mi nutes BLRBAC October 9,2013 

Attachment Page 100



Item NB15-1402 

Single Strike-through and single underline: Comments/edits by Walt Sperko and Nathan 
Carter includ ing NBIC Items 15-0509 and Nb15-1403 from January 2015 NBIC meeting in 
Orlando, FL 

Double Strike-through and double underline: Proposed ed its by EPRI 

2.5.3.6 Welding Method 6 

This welding method provides ~YiaaASe requirements for welding only Grade 91 tube material within 
the steam boiler setting and when il'&-it is impracticable to perform local post-weld heat treatment 
(PWHT). TAis Fe~aiF ",atAea ytilizes a seAtFellaa @ tesAAi~ye. When using this welding method, the 
following is Fe~YiFeg illlll!Y: 

(1) This method is limited to butt welds in tubing NPS 5 (DN 125) or less in diameter and Y, in. 
(13 mm) or less in wall thickness for which the applicable rules of the original code of 
construction did not require notch toughness testing. 
(2) Application shall be limited to only boiler tube repair§, at a location internal to the boiler 
setting. 

(oj U~eA IAe se"'~letieA el \'lela Fe~aiF, tAa Fe~aiF Fe~ieA sAall 8e ke~t 1m"" Ay",ia eF ",eist 
eRvireAFR8Ats I:IAtil tRS retbJFA ts s9FVise. Upon completion of weld repair the rep-air area shall 
be kept abgye the dew pojnt temperature so that condensation does not form on the repair SlJrface 
before returned to servjce or a moisture-harrier coating shat! be applied to the sUrface 
(a) The material shall be limited to P-No 15E, Group 1, Grade 91, creep strength enhanced ferritic 
steel (CSEF). 
(b) The welding shall be limited to the SMAWor GTAW processes, manual or automatic, using 
suitably controlled maintenance procedures to avoid contamination by hydrogen producing sources. 
The surface of the metal shall be free of contaminants and kept dry. 
(c) The test ",ateFial feF tAe welding procedure qualification test coupon shall be P-No 15 E, Group 1, 
Grade 91 feF tAe Fe~aiF . 
(d) Qualification thickness limits of base metal and weld deposit thickness feF tAe test ~Iatas aAa 
Fe~aiF wee"e ae~tAs shall be in accordance with ASME Section IX, QW-451 . 
(e) The Welding Procedure SpeCification (WPS) shall be qualified in accordance with the 
requirements of ASME Section IX~ , eXGe~t tAal A9 No postweld heat treatment shall be applied to the 
test coupon. Additionally, the ~yalmGati9A WPS shall include the following requirements; 
1) The minimum preheat for the GTAW process shall be 200 deg F (W100 deg 
C). The minimum preheat for the SMAW process shall be 300 deg F (150 deg C) . The preheat 
temperature shall be checked to ensure the minimum preheat temperature is maintained during 
welding and until welding is completed. The maximum interpass temperature shall be 1QQ dBg F (2QQ 
~ 559 dec E (290 dec C) 
(2) When the SMAW process is specified for a fill pass layer as a seAtFeliea fillea \'I9IaiA~ tesAAi~Y9, 
the electrode diameter is restricted to a maximum size of 1/8 in. (3.2 mm). When the GTAW-process 
is specified, any limits in filler size is to be Fellestea iA tAe ~yalifiea PQR aAg shown on the WPS. 
(3) Regardless of the welding process (SMAW or GTAW), only the use 01 stringer beads shall be 
permitted. 
(4) The filler metal shall be limited to an austenitic, nickel-base filler metal having a designation F-No. 
43 and limited to the following consumables: ERNiCr-3 (e.g., Filler Metal 82), ENiCrFe-3 (e.g., 
INCONEL Welding Electrode 182), ENiCrFe-2 (e.g., INCO WELD A), ASME B&PV Code Cases 2733 

I Comment ISJl): George, please fill in 

Comment (GG2J: The words in blue were 
revised based 011 approval of item NB 15-
1402. 

Comm e nt {GG3J: The hIghlighted hlue was 
revis ed under another action NB 15 -0509. 
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and 2734 (e.g., EPRI P87)J!( 
(5) A martensjtic iron-base filler metal baving a designatioQ F-No 4 or F-No 6 and limited to the 
following consumables· E8915-BB EaG18-BS or ERBOS-B8 
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NB15-1403 
NBIC Part 3 PROPOSED SUPPLEMENT 

Supplement X 

WELD REPAIR AND POST REPAIR INSPECTION OF CREEP STRENGTH 
ENHANCED FERRITIC STEEL 

SX.1 SCOPE 

The technical information provided in this supplement pertains to weld repair 
options and post repair inspection guidelines which can be used for creep 
slrength enhanced ferri l ic steels (CSEF). 

Creep Strength Enhanced Ferrilic alloys (CSEF's) are a family of ferritic steels 
whose creep temperature strength is enhanced by the crea tion of a precise 
condition of micro-structure, specifically martensite or bainite, which is stabi lized 
during tempering by controlled precipitation of temper-resistant carbides, carbo
nitrides, or other stable andlor meta-stable phases. Careful consideration shal l 
be given to pressure-retaining items lhal are fabrica ted from CSEF's. The 
behavior of these materials in low temperature (i.e. fracture toughness and/or 
fatigue) and in high temperature (i.e. creep and/or creep-fatigue) components 
can be degraded by not adhering to provided welding procedures and improper 
applicalion of posl-weld heat Ireatment (PWHT). 

During service, weld repairs to CSEF can occur which may not be conducive to 
weld repairs following original construction fabrication requirements regarding 
posl weld heallreatmenl (PWHT) and repair weld joint design. This supplemenl 
provides guidelines for alternative weld repair options and post repair inspection 
using a well-engineered approach for CESF steels. The user is cautioned to seek 
technica l guidance for welding and heat treating requirements and altention 
should be made to temperature cycles required to achieve the micro-structures 
beyond preheat and post weld heat treatment requirements specified from the 
original code of construction. A key document that should be solicited in the 
development of weld repair procedures isj 

SX.2 WELD REPAIR OF GRADE 91 STEEL 

SX.2.1 A lternative Weld Repair Options 

SX.2.1 .1 9Cr-1Mo-VNbN Fi ller Metal (i.e. matching to Grade 91 ) + Controlled 
Fill + Low PWHT (Minimum temperature is 1250°F, 675°C). Acceptable fi ller 
materials are referenced in Table 1. The minimum time and maximum heat 
treatment temperature shall be referenced by the original code of construction. 

[ Formatted: Centered 

Comment (GG1J: John: 
I dOIl ' t believe this slatemenl would ny wi th 
NBIC cOL11millee 1II( lub(rs. We do not cudom: 
publicaliolls u\lIer Ihlll1 uther Codes and 
Siandards. ________ --' 
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For reference, where the Ni+Mn content of the filler metal is not known, ASME 
B&PV Code restricts tl1e maximum PWHT temperature to 1425°F (775°C). As 
general best practice, this maximum should be enforced to avoid over-tempering 
or exceeding the absolute maximum PWHT temperature. Rules, as specifed by 
ASME B&PV Code Section I or ASME B31. 1 for PWHT are provided below with 
regard to the required minimum hold time for PWHT. 

a. Minimum holding time at PWHT temperature is specified as 1 hour per 1.0 
inch (25 mm) of thickness, 30 minute minimum provided the component < 

0.5 inches (12.5 mm) in thickness; 

b. Minimum holding time at PWHT temperature is specified as 5 hours plus 
15 minutes for each additional 1.0 inch (25 mm) over 5.0 inches (125 
mm); 

SX.2.1.2 9Cr-1Mo Filler Metal + Controlled Fill and No PWHT. Acceptable filler 
materials are detailed in Table 1. 

SX.2.1.3 Nt-base Filler Metal + Controlled Ft ll and No PWHT. Acceptable 
nickel base consumables include selected ASME F No. 43 fi ller metals as 
detailed in Table 1. 

Table 1. Alternative Weld Repair Methods, Filler Metals and Welding 
Processes for Grade 91 Steel. 

Acceptable Weld Repair Method Welding Process and Filler Metal 

Filler Metal Welding Procedure AWS Classification 

.SMAW - E9015-B9 or E9015-B91 A 

Matching (9Cr-1 Mo-VNbN) 
Controlled Fill + Low • FCAW - E91T1-B9 

PWHT .GTAW - ER90S-B9 or ER90S-
B91 A 

• SMAW - EB015-BB 
gCr-1Mo Conlrolled Fill · FCAW - EB1T1-BB 

.GTAW - ERBOS-BB 

.SMAW - EPRI P87", ENiCrFe-2, 

Ni-base Conlrolled Fill 
ENiCrFe-3 

• FCAW - None avai lable 
.GTAW-EPRI PB7c, ERNiCr-3 

891 AWS classification I S pending for the vanous Grade 91 filler metal producl forms (currently 89) 
ulncorporated by ASME B&PV Code as Code Case 2734 for classification as an F No. 43 ruler material 
(;Incorporated by ASME 8&PV Code as Code Case 2733 for classification as an F No. 43 filler material 
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SX.2.2 Application of Controlled Fill Welding Procedure 

SX.2.2.1 The minimum preheat for the repair procedure shall be 300 deg F (150 
deg C). The preheat temperalure shall be checked to ensure the minimum 
preheat temperature is maintained during welding and until welding is completed. 
The maximum interpass temperature shall be 550 deg F (290 deg C). 

SX.2.2.2 In general, to control heat input, it is recommended to weld the 
excavation using a "controlled fill" technique. In this technique, the first layer in 
contact with the machined excavation can be identical or smaller in diameter than 
the fill passes. 

SX.2.2.3 The bead·to·bead overlap should be -50% or greater. The fill passes 
should be deposited working from the bevel towards the center of the excavation 
with a minimum overlap of 25% and ideally 50%. As a rule of thumb, if the welder 
aims for the toe of the previously deposited weld bead, an overlap of at least 
40% will be achieved. 

SX.2.2.4 For fe rritic filler materials, and when the SMAW process is specified for 
a fill pass layer as a conlrolled fill welding technique, the electrode diameter is 
restricted to a maximum size of 1/8" (3.2 mm). When the GTAW process is 
specified, any limits in mler size is to be reflecled in the qualified POR and WPS. 

SX.2.2.5 For ferritic filler materials, and when the SMAW process is specified for 
a fill pass layer as a ccntrolled fill welding technique, the electrode diameter is 
restricted to a maximum size of 5/32" (4.0 mm). For weld beads in contact with 
the machined excavation. The maximum size shall be restricted to 1/8" (3.2 mm). 
When the GTAW process is specified, any limits in filler size is to be rellected in 
the qualified POR and WPS. 
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NOles: 
1. The excavalionshouldheve 

rounded comers to prevent 
lackoffusion.11 may be 
advisable 10 use a smaller 
diametereleelrode (such as 
2.5 mm or 3/32 in.) 10 
ensure good tie in. 

2. The step should be machined 
atieast1D mm beyond the 
fusion line of the original weld 

3. The fill passes along the 
bevel should be reslricled in 
heighl so as 10 nol reduce 
accesslo Ihe boffom ofthe 
excavationforthe welder 

AddiliOllal ll1slrucliolls: 
• The fill passes should be 
conducled working "outside-in . 
wherebylhe fill passes are firsl 
deposiled on eilherside oflhe 
exca valion and additional fill 
passes are deposiled welding 
lowards Ihe cenlerof 
excavation 
• 50% overlap is recommended 

/ 
Not. ·1 

forall weldingpasseseitherin ...--..... 
conlaclwilh Ihe bevel or fill 
• Silingerbeads only are 
recommended forall welding 
passes eitherin contact with 
Ihebevelorfill 
• A 2.5 mm (3/32 in.) diameler 
electrode may be utilized for Ihe 
weld passes in conlact wilh Ihe 
bevel butis nol mandated nor 
required for acceplable 
pelformance 

Nota 2 Note2 

I 

"-Note 1 

Note 3 

Figure 1. Schematic of the Controlled Fill Welding Procedure for Grade 91 
Steel for a Partial Weld Repair of a Circumferential Girth Weld . 
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SX.2.3 Qualification of Controlled Fill Welding Procedure 

SX.2.3.1 The lesl material for the welding procedure qualification shall be P-No 
15E, Group 1, Grade 91 for the repair. 

SX.2.3.2 Qualification thickness for the test plates and repair groove depths shall 
be in accordance with ASME Section IX, QW·451. 

SX.2.3.3 The Welding Procedure Specification (WPS) shall be qualified in 
accordance with requirements of ASME Section IX. If a given procedure does not 
require post weld heat treatment, none shall be applied. 

SX.2.3.4 For qualification of weld repai r procedures using 9Cr-1 Mo fi ller metal 
and in the as·welded condition, the requirements for the bend test shall be 
relaxed to a test which achieves a minimum of 14% in the outer fibers. Guidance 
is provided in ASME B&PV Code Section IX QW-466.1 which allows for base 
materials to be side bend tested that exhibit between 3 and less than 20% 
elongation values and should be referenced. 

SX.3 POST REPAIR INSPECTION 

X.3.1 After the completion of weld repairs to CSEF steels, post inspection 
requi rements shall be developed and implement based on approval from the 
Inspection, and if applicable the Jurisdiction using a well·engineered approach. 

X.3.2 Inspection method and intervals shall be developed to ensure safe 
operation and margin to locate and monitor defect growth in service. The 
selected non·destructive evaluation method shall have a minimum resolution to 
detect a flaw size of 0.125 inches (3.2 mm) 

X.3.3 Post repair inspection shall not be considered a Single event. A 
recommended base re-inspection interval is every other planned major outage or 
six years , whichever is less. The Owner/User may expand or compress the re
inspection interval based on trend results from previous inspections. 

X.3.4 Where a hydro-test is mandated in lieu of NDE, the guidelines in NBIC NB-
23 shall be followed. The water shall be heated to a temperature as 
recommended in the 2013 Edition of the NBIC Part 3, Table 4.4.2 to prevent ri sl< 
of low temperature Fracture for full penetration or near full penetration repair 
welds. 

For NBle Comm ittee use only 
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Update of Results for 
NBIC Part 3 Repairs 

and Alterations 

John A. Siefert and Jonathan D. Parker 
Program 87 Fossil Materials and Repair 

NBIC Meetings, Columbus, OH 
July 14/15th , 2015 

t=~~1 1 ElECTRIC POWER 
-=I-I~ RESEARCH INSTITUTE 

l· · ~~ I ~, I 

~ - ~ 

J 

«:12015 ElectrIC Power Research Institute. Inc. All rights reserved 
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3 

The EPRI Life Management Strategy 
• The overall EPRI recommended approach to Life 

Management of Complex Components involves: 

1. Facilitating Root Cause Analysis when problems are 
encountered and then accurate Technology Transfer 

2. Ensuring that Purchase Specifications and Guidelines 
are based on sound science and engineering 

3. Guidance on Quality Assurance during Component 
Manufacture and System Fabrication 

4. Supporting Life Management Plan - when to look, 
where to look. how to look 

5. Evaluating procedures for Repair and Replacement 

Q 2015 ElectriC Power Research Institute, Inc All nghts reserved. 
r=pl2l l £l£(lIIC 'OW£I t: RiSE ARCH INSHlun 
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4 

The EPRI Code Strategy 

-A good plan violently executed now is better than 
a pettect plan executed next week 
- General George S. Patton 

C 2015 Electnc Power Research Institute Inc All nghls reserved EPI2I I "£e"" 'OW," 
- IUE~R(H INSll1UH 
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5 

Changes to: 2.5.3.6 Welding Method 6 
Major changes noted below (other minor edits not included) 

• 2.S.3.6 
3) LJnon thA r.omnlAtion of v..'Alrl rAn~ir thA rAn~ir rAnion ~h~1I 

be kept from humid or moist environments until the return to 
service. Upon completion of weld repair. the repair area shall 
be kept above the dew point so that condensation does not 
form on the repair surface or a moisture-barrier coating shall 
be applied to the surface. 

• 2.S.3.6.e 
- 1) ... The maximum interpass temperature shall be 400 SO€! F (200 

SO€! C)' 550 deg F (290 deg C). 

• 2.S.3.6.e 
- 5) A martensitic. ferritic-base filler metal having a designation F-No. 4 

or F-No. 6 and limited to the following consumables: EB015-8B. 
EB01B-8B or ERBOS-8B. 

C 2015 ElectriC Power Researcn Instnute, Inc. All rights reserved 
t=~I2I I 11((!RIC powu 
t:.1- R(S~ARC'" INSTITUTE 
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6 

Practical Approach to Generate Stress Corrosion 
Cracking in Welding Method 6 Tests 

- 73 mm 00 X 9 mm WT 
, \\ 

- GTAW and SMAW process 

- Ni-base filler metal 

- Half of each tube coupon 
coated with Vaseline 

- 1 month exposure to saturated, ... ~ '~ _ 
97.5% RH at 20 to 25°C I » -

- Dye-pen after testing 

- No cracking. 

We want to crack samples, 
and especially welds, but are 
not very successful 

C 2015 Eleclnc Power Research Insmute, Inc. All rights reserved . E """''''''''l i "', .. " ' OW," -I-I~ RtUARC H INSlIIUH 
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7 

Welding on Grade 91 Steel Results in Phase Transformations 
in the Parent Material (i.e. HAZ) and Re-heated Weld Metal/HAZ 

0.004 

0.003 

0.002 
t: 
. 2 0.001 ... co C 0.000 

-0.001 

-0.002 

-0.003 

On-heating during the weld thermal A~ 
cycle, the initial microstructure 1 " 

• -."1 .' . 
transforms to austenite if the .. ~ ... - ...... 
T peak> -800°C \\(\9 ..... ~ ...... . 

~.~ ... 
... :::: ... 

.;.:-

~ ... ..... . ,.. 
? .. . ..... 

\...lea .... ~ .... 
p .' ..... 

..Y.. ... ' .' . . .' ..... '!:~. 
.... .' r •• .' 

. ..... ~~~~Q, 
M .~., c,00 

5 .' 

.' . .' 

•. , J. 
.... 

.. ' On-cooling from the weld thermal 
...•... cycle, the austenite starts to transform 

to martensite if the Ms < -700°C 

500 1000 1500 2000 
,----,-----.----.----,1,---.---,----.... ' - , I -n-.----- -r ---- -.------. --- T -- , -- --- --. I 

260 538 816 1093 
Temperature (OF, °e) 
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B 

Defining the Acceptable Welding Window for Weld Repair 
of Grade 91 Steel based in Science and Practicality 

MF = 400°F (204°C) M90% = 550°F (290°C) 
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9 

90% of the Austenite on-cooling from Welding 
Transforms to Martensite 550°F (290°C) 
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martensite is a rapid process 
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EPRI has Summarized its Position on the 
Selection of Preheat, Interpass, Post-weld Cool 
and PWHT Temperatures for Grade 91 Steel in 
Two Position Papers Available to the Public 

Perspective on the Selection of 
Preheat, Interpass, and Post-Weld 
'-..-vvl Temperatures Using Grade 91 

tee l as an Example 
,201 

Report No. 3002005351 

10 

A Well-Engineered Approach fo r 
Establ ishing the Minimu m Allowable 
Post-Weld Heat Trea tment for Power 
Generation Appli cations of Grade 91 
Steel 
May 2015 Report No. 3002005350 
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Conclusions on the Effect of the Welding 
Procedure 

• Procedures should be selected which minimize the potential 
for practical issues, such as 
- Hydrogen induced cracking ~ Preheat = 300°F (150°C) min. for 

SMAW process and 200°F (93°C) min. for GTAW process 

- Help promote refinement and tempering ~ Interpass = 550°F (290°C) 
max. and limitations on electrode diameter 

• Because any welding process creates a fundamentally 
altered region in the HAZ that will always be weak in 
creep, the emphasis on the repair should be to minimize 
preventable defects 

© 2015 Electric Power Research Institute, Inc. All rights reserved 
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The EPRI Database for Cross-weld Performance using 
E8015-B8 
• Assessed behavior for 14 weldments in tube, pipe, plate, 
simulated repairs in pipe and all weld metal pads (4 heats) 

Component No. of Welds Motivation Total Time 

Tube to Tube 

Pipe to Pipe 

Plate to Plate 

Pipe to Pipe 

2 

2 

2 

4 

All Weld Metal Pads 4 

Expand Welding Method 6 3Dk hours 

Full Section Repair >9Dk hours 
(No PWHT) 

Weld Repair Excavation 25k hours 
Scenarios 

Assess High Temp. Behavior -5Dk hours 

• Relevant test conditions including: -200k hrs 
(23 years) 

12 

- Temperature: 575 to 650°C (1067 to 1202°F) 

- Stress: 50 to 100 MPa (7.25 to 14.5 ksi) 

• Assessment of initial microstructure before and after testing 
- A total of 43 tests have been evaluated 

e 2015 Electric Power Research Institute, Inc All rights reserved 
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Recently Started Uniaxial Tests on Simulated Welding 
Method 6 Repair using E8015-B8 Filler Metal 

Test 10 
Temperature 

393338 650 1202 

393348 625 1157 

393358 625 1157 

393368 625 1157 

393378 600 1112 

393388 600 1112 

393398 575 1067 

Stress Rupture Time 

80 11.6 434 

100 14.5 1,223 

80 11.6 2,700 -+ 
60 8.7 2,800 -+ 
100 14.5 2,900 -+ 
80 11.6 2,800 -+ 
100 14.5 2,800 -+ 

C 2015 Eleclnc Power Research Inslilute, Inc All fights reserved 

Failure Location 

Gr. 91 HAZ 

Gr. 91 HAl 

(Est. 2,500 hrs) 

(Est. 5,250 hrs) 

(Est. 2,660 hrs) 

(Est. 5,280 hrs) 

(Est. 13,050 hrs) 
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Early Failures to Date using E8015-B8 in Tube 
Weld Repair have been in the Grade 91 HAZ 

Initial results for cross-weld creep in E8015-B8 welded tube 
specimens are near the mean performance of the EPRI HAZ 
failure database for Grade 91 cross-weld creep samples 

14 
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Summary on Welding Method 6 
• Practical experiments show that the as-welded component 

manufactured to the criterion in the NBIC Part 3 for Welding 
Method 6 is resistant to stress corrosion cracking under 
ambient conditions. For tube to tube welds there should be less 
concern regarding see and the proposed wording is more than 
adequate to reflect this point 

• Relaxation of the interpass from 400 to 550°F has been based 
on a more thorough evaluation of the phase transformation 
behavior in Grade 91 steel. 90% of the austenite has 
transformed to martensite at 550°F allowing for more than 
sufficient tempering by subsequent welding thermal cycles. EPRI 
cannot justify a more stringent requirement of 400°F at this time. 

• The proposed addition of E8015-B8 filler metal option is based 
on >200k hours of accumulated creep testing. Use of a more 
"welder-friendly" consumable will minimize fabrication-related 
defects and increase confidence in repairs 

© 2015 Electric Power Research Institute, Inc All rights reserved. EPl2l i elECtRIC ' OWE ' 
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Update on Proposed Supplement to Cover 
Balance of Plant Applications for Grade 91 
Steel (i.e. all scenarios not addressed by 

Welding Method 6) 

C 2015 Electnc Power Research Institute. Inc All nghts reserved E t=f21 1 ~LECTRIC ?OWO 
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The Supporting Evidence for the Proposed NBIC 
Supplement is Extensive 

-31 collaborators from 9 countries 
- Australia, Canada, Czech Republic, England, Scotland, South Africa, 

Taiwan, United States, Italy 

1 105,218 57,000 

2/3 229,520 184,000 

Total 335,000+ 280,000 

I (38 years) (140 days)1 

52 

71 

123 

Welding Procedures 

Number 

9 

3 

12 

Base Metal 
Heats 

1 

5 

6 

Excavation 
Techniques 

1 

5 

5 

This is the most comprehensive, single evaluation ever 
conducted for a steel applied in fossil-fired power plants 

17 
Cl2015 Electnc Power Research Institute. Inc All rights reserved 
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Comparison of EPRI Databases 

Metallographic 
123 (Factor of 10) 10 

Mounts 

No. of Creep Tests 85 149 

Creep test hours >335,000 (Factor of 3) 114,004 

Avg. Creep Rupture 
3,915 hours (Factor of 5) 765 hours 

Life per Creep Test 

Failed Test Macros 85 None in reports 

Hardness indents >280,000 (Factor of 430) <650 

The EPRI Database for Repair of Grade 91 is larger than 
that of the original EPRI Database for Repair of Grades 
11/12/22. This confirms the comprehensive evaluation of 
this steel for weld repair scenarios 

18 
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Putting the Entire EPRI Grade 91 Database into Context 

Database Item EPRI ORNL 

Total Number of Tests >126 (increasing 202 (done) 
daily) 

Size of Relevant Database >126 95 (47%) 
(Stress < 150 MPa) 
(550 < Temp. < 650°C) 
(Time to rupture> 100 hrs) 

Total test duration >385k hours -270k hours 

Specimen Sizes 93% of database for 100% of database 
large sample tests for 0.250" diameter 

Metallography1 All samples sectioned Unknown 

• 1EPRI has evaluated the as-welded, as-PWHT (where applicable) and 
post-test samples for metallography 

The EPRI Database for REPAIR is larger than that of the 
original Code Case submission for Grade 91 Steel 

¢l2015 Electric Power Research Institute, Inc All tights reserved E r=1211 """" ,ow," -1- IUSfIlA.(H INSTITUTE 
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Comparison of Standard and Feature Tests 

• 
'j 

Standard 
Round Bar Test 

(6.35 mm, 
0.250 inches dia.) 

Standard Weld Repair Feature Test 
(50 X 12.7 mm, 2.0 X 0.5 inches gauge) 

e 2015 Electric Power Research Institute , Inc All rights reserved E t=f21 1 HECHt!C POW[P 
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Comparison of Cross-sectional Gauge Areas for 
Recent EPRI Feature Test Geometries 

1 inch 
(25.4 mm) 

Full tube test 85X 

Large, feature tests 20X { { 
1X* 

Standard round bar test I 

*/ndicates the increase in gauge cross-sectional area 

e 2015 Electnc Power Research Institute Inc All rightS reserved 
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Weld Repair of Grade 91 Steel is being Performed 
or Planned Using Procedures without PWHT 

• An HRSG unit was brought off load shortly before a planned 
outage as a result of a steam leak from a small diameter HP 
superheater outlet pressure impulse line (incorrect material). 
Temporary repairs to three lines were carried out using 
nickel-based GTAW socket welds to allow rapid return to 

. 
service. 

1.251 min. 
-I 1- t -----""''> 1 min. t II 1 SOCKET WELD FITTINGS 

-1.6mm t SHOULD ONLY BE USED -11- WHERE BUTT OR BRANCH 
WELDS ARE IMPRACTICAL 

< Y "No undercut to be present 

8 
. ~ \ This edge shall nol be melled away 

O. mm dlametrrc clearance 

From: Cold Weld Repair of Ferritic Components -
Case Studies of UK Power Stations. EPRI, Palo 
Alto, CA: 3002003362. 2014. 

© 2015 Electric Power Research Institute, Inc. All rights reserved EPf21 1 elECtRIC ~owu 
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TVA Applies an Alternative Well-Engineered Weld 
Repair Method for Grade 91 Steel (3002006394) 
- TVA used new EPRI guidelines (EPRI 
Report 3002003833) for alternative 
weld repairs for Grade 91 steel 

- Inspection at first outage did not find 
defects associated with weld repair 

- Benefits: 
- Eliminated PWHT (risk of over-tempering, 

mal-PWHT and damage to the valve) 
- Eliminated the cost of PWHT (-$5k USD 

savings) 
- Significantly reduced outage time (3 days) 

- Estimated cost savings from outage World's first application 
time alone is -$1 million USD of an alternative weld 

24 

For more information: Best Practice Guideline for 
Well-Engineering Weld Repair of Grade 91 Steel. 

EPRI, Palo Alto, CA, 2014: 3002003833 

repair procedure in Gr. 
91 steel using E8015-B8 

filler metal 

© 2015 Electric Power Research Institute, Inc All rightS reserved. E t=t=1 1 HECTiIC POWlR 
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AEP Successful Application of Welding Method 6 

- State of Ohio approved application of WM6 in February 2015 
- Initial issues with qualification of welders (added 

requirements imposed by State included RT and bend tests) 
- Specific issues with existing repair approach: 

- Weld with matching filler metal 
- Perform PWHT 
- Perform Radiography 
- Move to next tube 

- To date, applied three times for tube to tube repair, internal 
to boiler and within a single unit 
- Goal: Repair to bridge the gap to component replacement in Fall 2015 

- Other plants in AEP system now interested in application of 
WM6 

- Days of outage time have been avoided 

e 2015 Electric Power Research InstItute, Inc All nghls reserved -=-=121 1 H"'''' 'OW" ~I- .nEA~(H INSHfUH 
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SCANA Successful Small Bore Repair 
• 24" Reheat valve drain line failure in an HRSG unit (1 OOOF, 

600 psi); 304H drain line welded to Grade 91 valve body 

• Specific issues with existing repair approach: 
- Use of a "bullet" PWHT is NOT a good idea 

- PWHT of the valve and/or band around the area can compromise the 
internals, or more time to remove the internals and hope you don't fry 
the seat.. .. 

- PWHT is time consuming, perhaps technically inadvisable, and 
expensive. 

• Approach, local repair with GTAW and ENiCr-3 (Filler Metal 
82) using a socket/fillet weld and left in as-welded condition 
- Goal: bridge gap to "permanent fix" in 2016 when all SS lines will be 

replaced with Grade 91 

- Very similar to RWE approach detailed previously 

C 2015 ElectriC Power Research Institute, Inc. All rights reserved EPI2I I "''''" ,ow" 
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Continued Examples of "Hard" Grade 91 Weldments 
made with Matching Filler Metal in HRSGs 

• There continue to be cases provided to EPRI where "hard 
welds" are identified during routine inspection. As an 
exemplar: 
- Tee to pipe weld 

- Weld metal measured to be 390 HBW (this is in the range of "as-
welded" condition) 

- Weld had been in service for 13 years prior to identification 

- VT, MT and positive material 10 performed to find gross defects; 
testing did not identify crack or macro defect(s) 

• Such examples provide useful data points in the context of 
repair since two welding procedures use Fe-base filler 
metals and either no PWHT or reduced PWHT. Not 
surprisingly, these welds are clearly passing hydro-testing 
(potentially multiple times)! 

C 2015 ElectriC Power Research Institute. Inc All nghts reserved E~t=1 1 """" 'OW" -I-Ie=; I/(SEAI/U! INS111UH 
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Conclusions 
• When appropriate and in selected cases, there are real
world repair examples that EPRI is databasing which provide 
added confidence in the proposed alternative weld repair 
procedures covered in the draft Supplement 

• Where it is possible, EPRI is conducting feature and 
structural creep tests 
- Full tube to tube tests for Welding Method 6 

- Testing of ex-service Welding Method 6 repairs in AEP power plant 
once removed from service 

- Exploration of component pressure vessel test with Doosan in the UK 

• Continued collaboration with industry and development 
of innovative welding procedures is critical to the 
development of a well-engineered life management 
strategy for complex materials 

C 2015 Eleclnc Power Research InSlltute, Inc All nghts resefVed 
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Future Work and Suggestions 
• EPRI 1-day workshop co-hosted by NBIC specific on weld repair 

of CSEF steels (10-12 total talks with an interactive discussion 
period at the end of the day defining future industry needs) 
- EPRI to provide 1 or 2 presentations 

- NBIC to provide a presentation 

- EPRI to arrange for 7-8 other application-specific, invited presentations 
from industry 

- Maybe earliest potential venue is either 2016 in Columbus, OH or 2017 
Winter Meeting (location TBD?) 

- NBIC could publish a proceedings? 

• George G. to pull up proposed NBIC Welding Supplement 
- Comments submitted by EPRI Membership for consideration 

- Comments submitted by Jim Pillow for inclusion 

- Other input? Would like a finalized draft for balloting by Winter 2016 
meeting 

C 2015 Electric Power Research Institute, Inc All rights reserved, 
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The EPRI Database for Cross-weld Performance using E8015-
88 is Extensive and Includes a Number of Weldments 

-ca 
a.. 
:?i -I/) 
I/) 

~ -fJ) 

100 

511-88-3 

" " " 
-X-393378 

393398~ "" 

8C_7~A-2 

511-88-1~~ 
393388~~ r-'W 

393348 
8C-2/PQR-2A 

'" - 5A-1/58-1/58-2 
"" 

P 393358 

" 8C-50 "" ......... ~93338 
L.. " .. -... PQR-28 

393368 "'-.r-
Full Tube Test 

511-88-2+ 8C-6<2. O· 

EB015-BB Cross-weld Test Database 
50 -1 Tube to Tube Weld Repair (Open & Closed Diamonds) 

Thick-section Weld Repair in Pipe(Open & Closed Circles) 

Thick-section Weld Repair in Plate (Crosses) 

Full Tube to Tube Weld Repair Tests (Open & Closed Stars) 

19500 20000 20500 21000 

" " " 
8C-4<2. """ 

21500 

" " " " 
22000 

LMP = (273 + T, °C) x (20 + log(t
R

, hours)) 

Full section tube to tube test started in June 2015 
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t=t=121 1 "rc'._c 'ow" 
.:,- ~Uf"It( .. ,NSTIIUll 

Attachment Page 137



The position paper links are available below for download: 

1. A Well -Engineered Approach for Establishing the Minimum Allowable Post-Weld Heat 
Treatment for Power Generation Applications of Grade 91 Steel 

http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?Productld=000000003002005350 

2. A Perspective on the Selection of Preheat, Interpass, and Post-Weld Cool Temperatures 
Using Grade 91 Steel as an Example 

http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?Productld=000000003002005351 

3. The Benefits of Improved Control of Composition of Creep-Strength-Enhanced Ferritic Steel 
Grade 91 

http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?Productld- 000000003002003472 

4. The Influence of Steel Making and Processing Variables on the Microstructure and Properties 
of Creep Strength Enhanced Ferritic (CSEF) Steel Grade 91 

http://www.epri .com/abstracts/Pages/ProductAbstract.aspx?Productld=000000003002004370 

Guideline/Summary Documents 

5. Best Practice Guideline for Well-Engineered Weld Repair of Grade 91 Steel 

http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?Productld=000000003002003833 
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15-1404 

Par 1.6.1 (i) Materials 

The manual shall describe the method used to ensure that only acceptable materials 
(including welding material) are used for repairs and alterations. The manual shall 
include a description of how material used in the original fabrication of the pressure
retaining item in the weld preparation area is identified and new material is ordered , 
verified , and identified . The manual shall identify the title of the individual(s) responsible 
for each function and a brief description of how the function is to be performed. 

Par 1.6.1 (i) Materials 

The manual shall describe the method used to ensure that only acceptable materials 
(including welding material) are used for repairs and alterations. The manual shall 
include a description of how material in the weld preparation area is identified and new 
material is ordered , verified , and identified . The manual shall identify the title of the 
individual(s) responsible for each function and a brief description of how the function is 
to be performed. 

3.2.1 MATERIAL REQUIREMENTS FOR REPAIRS AND ALTERATIONS 

a) The materials used in making repairs or alterations shall conform insofar as possible 
to the original code of construction or construction standard or code selected, including 
the material specification requirements used for the work planned . Carbon or alloy steel 
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having a carbon content of more than 0.35% shall not be welded unless permitted by 
the original code of construction . The "R" Certificate Holder is responsible for verifying 
identification of existing materials from original data , drawings, or pressure-retaining 
item records, and identification of the materials to be installed. Consideration shall be 
given to the condition of the existing material, especially in the weld preparation area. If 
the existing material cannot be verified (unknown),the "R" Certificate Holder shall 
perform a chemical analysis and hardness testing , as a minimum, of the unknown 
material to verify its weldability and strength or may elect to qualify a weld procedure. If 
there is a question with regard to the weldability characteristics of the material , then 
competent technical advice should be obtained . 

b) For corrugating rolls manufactured per the requirements of paragraph UF-7 of ASME 
Section VIII , Div. 1, weld overlay of the surfaces is permitted for all classes of SA-649 
forging material and an exception to the 0.35% carbon limit is permitted . The 
requirements to qualify welding procedures and welder performance shall be in 
accordance with ASME Section IX for hard facing (wear resistance) and/or corrosion 
resistant overlays. Preheat or post weld heat treatment is neither required or prohibited. 

3.2.1 MATERIAL REQUIREMENTS FOR REPAIRS AND ALTERATIONS 

a) The materials used in making repairs or alterations shall conform insofar as possible 
to the original code of construction or construction standard or code selected, including 
the material specification requirements used for the work planned . Carbon or alloy steel 
having a carbon content of more than 0.35% shall not be welded unless permitted by 
the original code of construction . The "R" Certificate Holder is responsible for the 
material in the weld preparation area from original data, drawings, or pressure-retaining 
item records, and identification of the materials to be installed . Consideration shall be 
given to the condition of the material used in the original fabrication of the pressure
retaining item particularly in the weld preparation area. If the weld preparation area 
cannot be verified or is unknown, the "R" Certificate Holder shall perform a chemical 
analysis and hardness testing, of the unknown material to verify its weldability and 
strength or may elect to qualify a weld procedure, as a minimum. Competent technical 
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advice should be obtained if there is a question with regard to the weldability 
characteristics of the material. 

S2.7 MATERIALS 

a) Materials used in making repairs shall conform to the original construction 
standard15, if known, or to a construction standard acceptable to the Jurisdiction. 
Carbon or alloy steels having carbon content greater than 0.35% shall not be welded . 
The repair organization is responsible for verifying identification of the material used in 
the original fabrication in the weld preparation area of the pressure-retaining item and 
replacement materials. 

b) The older steels used in historical boiler construction could have been supplied as 
either rimmed steel , flange or firebox quality steel. Rimmed steel may be higher in 
carbon , sulfur, phosphorus and hydrogen contents that will adversely affect weldability . 

c) If welding is to be used to repair a pressure-retaining item where the existing material 
used in the original fabrication weld preparation area of the pressure-retaining item 
cannot be verified or is unknown, the requirements of NBIC Part 3, Part 3 3.2.1 shall be 
met. Specific quantities of carbon , manganese, sulfur, phosphorus, and aluminum shall 
be identified and included in the analysis. The result of the analysis shall be acceptable 
to the Inspector and , when required , the Jurisdiction. 

S2.7 MATERIALS 

a) Materials used in making repairs shall conform to the original construction standard, if 
known, or to a construction standard acceptable to the Jurisdiction. Carbon or alloy 
steels having carbon content greater than 0.35% shall not be welded. The repair 
organization is responsible for verifying the material in the weld preparation area of the 
pressure-retaining item and replacement materials. 
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b) The older steels used in historical boiler construction could have been supplied as 
either rimmed steel, flange or firebox quality steel. Rimmed steel may be higher in 
carbon , sulfur, phosphorus and hydrogen contents that will adversely affect weldability . 

c) If welding is to be used to repair a pressure-retaining item where the existing material 
weld preparation area of the pressure-retaining item cannot be verified or is unknown, 
the requirements of NBIC Part 3, Part 3 3.2.1 shall be met. Specific quantities of carbon , 
manganese, sulfur, phosphorus, and aluminum shall be identified and included in the 
analysis. The result of the analysis shall be acceptable to the Inspector and , when 
required , the Jurisdiction. 

Footnote 

15 SA-212 and SA-201 were re-designated to SA-515 and SA-516, respectively, in the 1968 edition 
of the ASME boiler and pressure vessel code. 

NOTE - A new action item has been opened to determine all materials that may need to have cautions 
etc. brought to the attention of the stamp holder. 

S3.2 REPAIRS 

The requirements provided in this supplement shall apply, insofar as they are applicable 
to graphite pressure equipment. Graphite specific requirements include: 

a) Organizations performing repairs shall be accredited as described in NBIC Part 3, 
1.6, as appropriate for the scope of work to be performed. 

b) When the standard governing the original construction is not the ASME Code, repairs 
or alterations shall conform to the edition of the original construction standard or 
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specification most applicable to the work. Where the original code of construction is 
unknown, the edition and addenda of the ASME Code most appropriate for the work 
shall be used, provided the "R" Certificate Holder has the concurrence of the Inspector 
and the Jurisdiction where the pressure-retaining item is installed . 

c) The materials used in making repairs or alterations shall conform to the requirements 
of the original code of construction except as provided in NBIC Part 3, S3, 2 j). The "R" 
Certificate Holder is responsible for verifying identification of existing materials from 
original data, drawings, or unit records and identification of the materials to be installed . 

SUPPLEMENT 3 

REPAIR AND ALTERATION OF GRAPHITE PRESSURE EQUIPMENT 

S3.2 REPAIRS 

The requirements provided in this supplement shall apply, insofar as they are applicable 
to graphite pressure equipment. Graphite specific requirements include 

a) Organizations performing repairs shall be accredited as described in NBIC Part 3, 
1.6, as appropriate for the scope of work to be performed. 

b) When the standard governing the original construction is not the ASME Code, repairs 
or alterations shall conform to the edition of the original construction standard or 
specification most applicable to the work. Where the original code of construction is 
unknown, the edition and addenda of the ASME Code most appropriate for the work 
shall be used, provided the "Roo Certificate Holder has the concurrence of the Inspector 
and the Jurisdiction where the pressure-retaining item is installed . 

c) The materials used in making repairs or alterations shall conform to the requirements 
of the original code of construction except as provided in NBIC Part 3, S3, 2 j) . The "R" 
Certificate Holder is responsible for verifying of material in the cement preparation area 
of the pressure-retaining of the pressure retaining item from original data , drawings. or 
unit records and identification of the materials to be installed . 
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S4.8 MATERIALS 

The materials used in making repairs or alterations shall conform to the requirements of 
the original code of construction . All resins and reinforcements must be properly stored 
and prevented from being contaminated by water, soil , or other impurities. The 
certificate holder is responsible for verifying identification of existing materials from 
original data, drawings, or units records, and identification of the materials to be 
installed. Consideration shall be given to the condition of the existing laminate, 
especially in the secondary bond preparation area. 

ADDITIONAL OCCASIONS OF THE USE OF "EXISTING MATERIAL" IN PART 3 

SUPPLEMENT 4 

REPAIR AND ALTERATION OF FIBER-REINFORCED THERMOSETTING PLASTIC 
PRESSURE EQUIPM ENT 

S4.8 MATERIALS 

The materials used in making repairs or alterations shall conform to the requirements of 
the original code of construction. All resins and reinforcements must be properly stored 
and prevented from being contaminated by water, soil , or other impurities. The 
certificate holder is responsible for verifying identification of materials in the secondarv 
bonding preparation area of the pressure-retaining item from original data, drawings, or 
units records, and identification of the materials to be installed. Consideration shall be 
given to the condition of the existing laminate, especially in the secondary bond 
preparation area . 
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S6.4 MATERIALS 

The materials used in making repairs, alterations, or modifications shall conform to the 
original code of construction including the material specification requirements. Carbon 
or alloy steel having a carbon content of more than 0.35% (0.30% for ton tanks) shall 
not be welded unless permitted by the original code of construction. 

The "TR" Certificate Holder is responsible for verifying identification of existing materials 
from original data , drawings, or unit records and identification of the material to be 
installed. 

SUPPLEMENT 6 

REPAIR, ALTERATION, AND MODIFICATION OF DOT TRANSPORT TANKS 

S6.4 MATERIALS 

The materials used in making repairs, alterations, or modifications shall conform to the 
original code of construction including the material specification requirements. Carbon 
or alloy steel having a carbon content of more than 0.35% (0.30% for ton tanks) shall 
not be welded unless permitted by the original code of construction. The "TR" Certificate 
Holder is responsible for verifying identification of materials in the weld preparation 
area of the pressure-retaining item from original data , drawings, or unit records and 
identification of the material to be installed. 

S7.4 MATERIALS for pressure relief devices 

The materials used in making repairs shall conform to the requirements of the original 
code of construction. 

The "VR" Certificate Holder is responsible for verifying identification of existing materials 
from original data, drawings, or unit records and identification of the materials to be 
installed. 
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SUPPLEMENT 7 

REQUIREMENTS FOR REPAIRS TO PRESSURE RELIEF DEVICES 

S7A MATERIALS FOR PRESSURE RELIEF DEVICES 

The materials used in making repairs shall conform to the requirements of the original 
code of construction. The "VR" Certificate Holder is responsible for verifying 
identification of materials used in the weld preparation area of the pressure relief device 
from original data, drawings, or unit records and identification of the materials to be 
installed. 

S7.12 WELDING FOR PRESSURE RELIEF VALVES 

a) Welding shall be performed in accordance with the requirements of the original code 
of construction used for the pressure relief valve. 

b) Cast iron and carbon or alloy steel having a carbon content of more than 0.35% shall 
not be welded. 

c) Defects in pressure relief valve parts such as cracks, pits, or corrosion that will be 
repaired by welding shall be completely removed before the weld repair of the part is 
performed. Removal of the defect shall be verified by suitable NDE as required. 

d) Consideration shall be given to the condition of the existing material , especially in the 
weld preparation area. 

S7.12 WELDING FOR PRESSURE RELIEF DEVICES 

a) Welding shall be performed in accordance with the requirements of the original code 
of construction used for the pressure relief valve. 
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b) Cast iron and carbon or alloy steel having a carbon content of more than 0.35% shall 
not be welded . 

c) Defects in pressure relief valve parts such as cracks, pits, or corrosion that will be 
repaired by welding shall be completely removed before the weld repair of the part is 
performed . Removal of the defect shall be verified by suitable NDE as required . 

d) Consideration shall be given to the condition of the material used in the original 
fabrication of the pressure relief device, particularly in the weld preparation area 
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INB15-1410 I 

NBIC Part 3 paragraph: 56.14.1 n 
f) The nan··embassed Cade Symbal stamping, when directly applied an tile itern 13 1' 

whe n a nameplate is Llsed shall be applied adjacent (a (he ariginal manufacturer's 

stamping 131' nameplate. A single repair,-altel'atislT;eHl'leci#ieaHsl1-_ stamping or 

nameplate may be used far mare than ane repair ta a Transpart Tanl(, provided the 

repair_,-alleFBtiel1,Glcmedifi6CIIiel'l-aclivily is carried aut by the same certificate holder; 
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[SUbject: , Leak tightness by seal welding a designed inspection or maintenance access opening 

, NB-Item number: T NB15-1801 

Explanation of 
assignment needed: 

Is it reasonable to add as a rout ine repair activity, the replacement of a seal weld when the 
pressure retaining item's design and leak tightness are derived in combination from using a seal 
weld of limited size? 

, Assigned to: , M. Webb 

Background: I Inspection and maintenance openings are routinely designed to allow access to assess equipment 
condit ion and exercise maintenance activities in concert with reliability and safety. By design, pressure 
retention is assured by mechanical interface. 

By design , some openings include a seal weld to assure leak tightness and the weld is not considered to 
add strength or to enhance the item's pressure retaining capability. Routinely, the Manufacturer provides 
time-proven instruction for their replacement, routinely following the governing rules from the original code 
of construction , exempting the seal weld and weldment from PWHT and citi ng VT-examination throughout 
the instal lation , both within the established parameters of a routine repair. 

See the Interpretations 07-10, 01 -09, PCC-2, Article 2.3 (2011) on pg-2, and an example of Instructions on 
! pg-3 supporting this proposed action as a routine activity ... 

, Current Wording: , NBIC,Part 3, paragraph 3.3.2Iej items 1-4: Not recognized currently as a routine repair. 

Proposal: I New paragraph 3.3.2. (e) 5): 
double cmdemne ~) Designed closures of full thickness requiring a sea! weld for leak t ightness where by the Code of Construction or 

by Mfg.-instruction . the closure's pressure retaining capabi lity is not contingent on the we ld for strength and 
requires no PWHT 

(B. Wiegoszinski's original proposal, 1-21-15: Seal welding of mechanical connections provided 
postweld heat treatment is not required by the Code of construction.") 
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INTERPRETATION 11 -01 

Subject: Part 3, 3.3.2 

Edition: 2011 

Question: In Part 3, 3.3.2 d), is the replacement scope or the number of valves, fittings, tubes, or pipe NPS 5 in diameter and smaller, or sections thereof, a 
consideration when determining if the work is a routine repair? 

Reply: No. The NBIC does not address the magnitude of work or scope in qualifying repairs as routine but rather addresses the exceptions representing routine 
repairs as noted within Part 3, 3.3.2 d) 1). 

INTERPRETATION 07-10 

Subject: Part 3, 3.3.2 and 3.3.3 

2007 Edition with 2009 Addendum 

Question: Is it the intent of the NBIC that weld build-up of a damaged gasket surface on a flange where neither PWHT no NOT is required by the code of 
construction considered a routine repair? 

Reply: Yes, provided the "R" Certificate Holder's quality system program describes the process for identifying, controlling and implementing routine repairs. 

INTERPRETATION 01 -09 

Subject: RC-2031(a)(1) Routine Repairs 

1998 Edition with 2000 Addendum 

Question: Is the seal welding of tubes which are five NPS in diameter and less considered a routine repair? 

Reply: Yes. 

NBIC Part-3, 
3.2,6 REFERENCE TO OTHER CODES AND STANDARDS (can provide useful guidance) 

(c) ASME PCC-2, Repair of Pressure Equipment and Piping-

ASME PCC-2, Article 2.3, (2011)- seal welded threaded connections and seal weld repairs 
3.1 (a) The seal weld shall only be used to provide the hermetic seal, not the mechanical strength to the joint. 
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EXAMPLE: 
Page 1 and 2 of instructions 
offered by Babcock & Wilcox for 
installing Master Hands Hold 
illustrating a seal weld of limited 
size; 

"6. Seal weld with three passes 
.--.(reference Figure I) checking 

root pass visually for c_~ 
seal weld throat dimerflion sh 
be a minimum of 5/ 16" and 
maximum of 3/ 1'." '" 

"7. Immediately following 
welding, visually inspect. 

The above procedure elimin~t~ 
the need for stress relieving 
seal weld in any of the material 
grades and is the reason a seal 
weld, rather than a strength weld, 
is recommended. The maximum 
throat dimension of the seal weld is 
3/,' to comply with the post-weld 
heat treatment exemptions listed in 
ASME Section I PW-39. " 
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Initially presented by Bob Wielgoszinski, 1-21-15: 
During the inspection activity of some high pressure header type boilers, it is necessary to remove hand hole covers or hand hole plugs to access 
the inside of the header for inspection of tubes. The subsequent closure of the handholes by reinstalling the hand hole covers or plugs 
sometimes necessitates the cover or plug being sea l welded to its seat. 

The sea l weld is so lely for the purpose of preventing leakage at the seat. The strength of the connection is based on back pressure applied to the 
cover or plug from boi ler interna l pressure. This seal weld ing constitutes a repair by welding as defined in the NBIC, and therefore requires 
inspection by a NB Commissioned Inspector, completion of an R-1 form, and attachment of a repa ir nameplate by the R stamp holder. 

This repair activity has been interpreted as a routine repair, which would allow for the NB Inspector to waive in-process inspection and rule out 
the attachment of a repair nameplate by the R stamp holder (if permitted by the Inspector and the Jurisdiction). It would sti ll, of course, require 
the completion of an R-1 form for the work performed. Although this seal welding process seems inconsequential to the structu ral integrity of 
the boiler, the problem here is that this type of repair is not mentioned specifically in "the list of 4" categories allowed by the NBIC, Part 3, 
3.3 .2(e) . In fact, seal welding is not mentioned at all for routine repairs, even though interpretation 01-09 specifically addresses it for seal 
welding of tubes. Also, interpretation 95-35 addresses seal welding of tubes and confirms that it is a repair. 

So, as a resu lt of this, it would be helpful to the industry if the NBIC Committee cou ld provide an interpretation of the ru les to address seal 
we lding of handhole covers or plugs as a routine repair. And if the Committee were to determine that such a repair is permitted as a routine 
repair, then a revision to the ru les to address it would be equally as helpful to the public. Included below is a proposed question and reply for an 
interpretation. 

IN15-0101 -
Subject: Seal welding of handhole covers 
Question : Is sea l welding of inspection opening covers, such as handhole plates or plugs, considered a routine repair in accordance with NBIC, 
Part 3, paragraph 3.3.2 (e)? 
Reply: No. 

If the Committee feels that a repair such as described herein SHOULD be considered as a routine repair, then I will offer 
the fol lowing revision to the NBIC to clarify it. If the Committee does not believe it should be considered as a routine 
repair, then no revision would be necessary since the interpretation confirms that it is not permitted. 

(Proposed 1-21-15) New paragraph 3.3.2. (e) 5) : 
5) Seal weld ing of mechanical connections provided postweld heat treatment is not required by the Code of 

construction." 
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Purpose 

Scope: 

Background 

Proposed 
Revision 

Request for NBIC Revision 
Robert V. Wielgoszinski 

Hartford Steam Boiler of CT 

INB15·2601 1 

To provide minimum radius dimension for corners of a f lush patch 

Repairs and alterations to pressure retaining items that contain a flush patch, 
3.3.4.6 a)2). 
In the performance of repairs by installation a flush patch, the treatment of the 
corners often becomes controversial because of the lack of specificity in the NBIC. 

The Code (Part 3 - 3.3.4 .6 a)2), says in part, simply that " ... If the patch is 

rectangular, an adequate radius should be provided at the corners. Square corners 

should be avoided ... " 

The issue is the guidance "should be provided". Usually most R stamp holders 
provide an ample radius at these corners. A radius helps to avoid any undue 
stresses at the corner by eliminating a potential stress riser of a sharp right angle 
weld configuration. At a recent flush patch repair, it was reported that a radius was 
not provided and the subsequent pressure test revealed leaks at three of the four 
corners of the patch. Further investigation with LP examination discovered cracks 
at all three corners. This situation was clearly the result of poor application of the 
repair method, but could have been prevented by applying a radius at the corner, 
which was the corrective action in this case. So, the recommendation here is to 
revise the NBIC by requiring a minimum radius at corners of square or rectangular 
flush patches. A prescribed minimum, of say y,", would not cause any hardship on 
an R stamp holder that performs such repairs. And it does not preclude providing a 
larger radius if necessary. If there is a question of measurement, I also don't think 
this is a problem. A US quarter has about a )1," radius. 

UPDATE: 07/14/15: At the SG meeting it was pointed out that Supplement 1 of Part 
3 already has some criteria for a minimum radius for patches in paragraph 51.2.11.2 
d). This requires a 3x the plate thickness minimum radius. This is more conservative 
than )1," . The SG voted to accept this revision with )1," changed to 3x the plate 

thickness. 

Revise NBIC, Part 3, Paragraph 3.3.4.6 a) 2) to require a minimum of 3 times the 
plate thickness radius at the corners of square or rectangular flush patches. 

Before installing a flush patch, the defective material should be removed until sound 

material is reached. The patch should be rolled to the proper shape or curvature. The 

edges should align without overlap. In stayed areas, the weld seams should come 

between staybolt rows or riveted seams. Patches shall be made from a material 

whose composition and thickness meet the intended service. Patches may 

be any shape or size. If the patch is rectangular, an adequate radius sAetJkI of at 
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least 3 times the plate thickness shall be provided at the corners. Square corners 

sftettI<I shall be avoided. The completed welds shall meet the requirements of the 

original code of construction. 
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Mr. Besserman: 

IN1S-0401 
Phased Array UT 

This email is being sent for the purpose of requesting a Code Interpretation regarding the use of PAUT for final 

examination of boiler tube repair welds, as detailed below. 

Purpose: 

Code Interpretation 

Inquiry: 

Subject: Part 3, 4.2 aj, 4.4 a, b, c, d) 

Edition: 2013 

Question: May Phased Array UT (PAUT) examination be used for verification of final circumferential weld repair 

integrity in lieu of pressure testing or other typical NDE methods (MT/PT/RT) involving boiler tubes where the 

thickness is below Yz inch, with NPS of 4 inch and less? 

Reply: Yes 

Background: A Midwestern energy company expressed desire to use PAUl in this application, foregoing any other 

examination or testing method. This was presented to past Iowa Chief, who gave his approval upon reviewing 

proposed PAUT procedure to be used by a qualified NDE company, using certified examiners. Newly installed Iowa 

Chief has taken exception to past Chief's decision, and will not allow use of this NDE method, stating that it does 

not meet requirements of ASME I, Table PW-ll General Note (g). 

Regards, 

c:::::.?~-..,., u;:=~'---' --

Jamie Walker 
Director of Quality Control 
Hayes Mechanical 
0: 773.292.2707 
C: 773.910.5892 
jwalker@hayesmechanical .com 
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Item NB15-1902 

Single Strike-through and single underline: Comments/edits by Walt Sperko and Nathan 
Carter including NBIC Items 15-0509 and Nb15-1403 from January 20.15 NBle meeting in 
Orlando, FL 

Double Strike-through and double underline: Proposed edits by EPRI 

2.5.3.6 Welding Method 6 

This welding method provides ~"i~aASe requiremenls for welding only Grade 91 tube material within 
the steam boiler setting and when il's-it is impracticable to perform local post-weld heat treatment 
(PWHT). TRis re~air melAe~ "Iili"es a seAlrelle~ fill leSAAi~"e . When using this welding method, the 
following is re~"ire~ iml1!Y;. 

(1) This method is limited to bull welds in tubing NPS 5 (ON 125) or less in diameter and It, in. 
(13 mm) or less in wall thickness for which the applicable rules of the original code of 
conslruction did not require notch toughness testing. 
(2) Application shall be limited to only boiler tube repair~ at a location internal to the boiler 
setting . 

(al LJ~eA IAe sem~lelieA el wel~ re~air, IAe re~air re~ieA sAal1 ~e l<e~1 Irem A"mi~ er meisl 
enViF9AFA9nts blntil the retl:JFR to service . . Upon cornpleti.Q1LoLweJd repai r the repair area sbaU 
be kept above the dew point temperature so that condensatjon does not form 00 the repair sUrface 
bemre returned to service Of a moisture-barrier coatjng shall be applied to the surface 
(a) The material shall be limited to P-No 15E, Group 1, Grade 91 , creep strength enhanced ferritic 
steel (CSEF). 
(b) The welding shall be limited to the SMAWor GTAW processes, manual or automatic, using 
suitably controlled maintenance procedures to avoid contamination by hydrogen producing sources. 
The surface of the metal shall be free of contaminants and kept dry. 
(c) The lesl malerial ler IAe welding procedure qualification test coupon shall be P-No 15 E, Group 1, 
Grade 91 ler IAe re~air . 
(d) Qualification thickness limits of base melal and weld deposit thickness ler IAe test ~Iales aAs 
re~air ~reeve ~e~tAs shall be in accordance with ASME Section IX, QW-451. 
(e) The Welding Procedure Specification (WPS) shall be qualified in accordance with the 
requirements of ASME Section IX~ , e.se~1 IAal Ae No postweld heat treatment shall be applied to the 
test coupon . Additionally , the ~"alifisalieA WPS shall include the following requirements; 
1) The minimum preheat for the GTAW process shall be 200 deg F (lid 100 deg 
C) . The minimum preheat for the SMAW process shall be 300 deg F (150 deg C). The preheat 
temperature shall be checked to ensure the minimum preheat temperature is maintained during 
welding and until welding is completed. The maximum interpass temperature shall be ~QQ ~8g F (z!QQ 
~ 550 deg F (290 deg Cl 
(2) When the SMAW process is specified for a fill pass layer as a seAtrelle~ fille~ "'el~iA~ leSAAi~"e , 
the electrode diameter is restricted to a maximum size of 1/8 in. (3.2 mm). When the GTAW-process 
is specified, any limits in filler size is to be re~esle~ iA IAe ~"alifie~ PQR aA~ shown on the WPS. 
(3) Regardless of the welding process (SMAW or GTAW), only the use of stringer beads shall be 
permitted. 
(4) The fil ler metal shall be limited to an austenitic, nickel-base filler metal having a designation F-No. 
43 and limited to the following consumables: ERNiCr-3 (e.g., Fi ller Metal 82), ENiCrFe-3 (e.g., 
INCONEL Welding Electrode 182), ENiCrFe-2 (e.g., INCO WELD A) , ASME B&PV Code Cases 2733 

i Comment [SJl]: George, please fill in 

Comment [6G2): The words in blue were 
revised based on approval of item NBlS-
1402. 

Comment IG63]: The highlighted blue was 
revised under another action NO 15-0509. 
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and 2734 (e.g., EPRI P87)J1I: 
c 
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NB15-1903 
Draft 

5.3 DISTRIBUTION OF FORM R-1 
a) Legible copies of completed Form R·1 , together with attachments, shall be distributed to the owner or 

user and Jurisdiction , if required, and shall be provided to the Inspector and the inservice Authorized 

Inspection Agency of the pressure retaining item upon request. tAe IAsl'leetoF, tRe dUFisdictieA, if mquiFed, 

BAS tRe AutRorized IAsl'leetieA AgeAey FeSl'loAsible feF iAserviee iAspeetieA. 

5.4 DISTRIBUTION OF FORM R-2 

b) Legible copies of the completed Form R-2, together with attachments, shall be distributed to the owner

user, the "R" Certificate Holder responsible for design, and the Jurisdiction, if required, and shall be 

provided to the Inspector and inservice Authorized Inspection Agency of the pressure retaining item upon 

request 

Attachment Page 161



i I 

NB15-2502 

Hello Bob; 

1) I've prepared two new documents for the NBIC Repair Sub-Group to 
review for addition to the NBIC Part 3, Section 3 "Repair". Both documents 
describe the method of expanding (rolling) boiler tubes into water tube 
boilers. 

I recommend these new documents be added to the NBIC Part 3, Repair 
either as 'Recommended Procedures' or as 'Guidelines' since there are 
some variations in the tube rolling process for different design boilers. 

Both documents can be edited by the Repair Sub-Group as they consider 
necessary. 

1 

2) My reason for submitting these documents to the Repair Sub-Group is to 
provide all NBIC inspectors, state boiler inspectors and code users a basic 
procedure for installing and expanding boiler tubes by rolling. The present 
NBIC does not have any guidelines or procedures for tube rolling and this 
lack of information has caused problems to inspectors and code users who 
are not familiar with the work. I have discussed this problem with several 
inspectors and decided to prepare these draft document for the Repair 
Sub-Group to review. 

In addition, I've also encountered in the power industry a number of 
defective boiler repair jobs caused by poor quality tube rolling. These 
problems show a general lack of knowledge and understanding of the tube 
rolling process by many power industry staff and workers. 

3) I request you assign an NBIC item number to each document and then 
forward both documents to the Chairman of the Repair Sub-Group. 

4) My primary reference document for both documents is: Technical 
Association Pulp & Paper Institute (TAPPI) - Technical Information Paper 
(TIP) #0416-08 "Guidelines For Replacement Of Generating Bank Tubes 
With Expanded Joints In Two Drum Boilers", dated 2002. I've attached a 
scanned copy of it with my documents for the Repair Sub-Group's use 
during the review process. My other reference is the tube rolling practices 
used by Combustion Engineering. 
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Subgroup: Repair & Alteration - Section 3 

National Board Item No. NBlS-2S02 

Current Level: Subgroup discussion 

NBIC Part 3 Section 3 Paragraph(s): 3.4.5 (Recommended) 

Title: Guidelines For Installation Of Boiler Tubes In Water Tube Boilers 

Date Opened: To Be Determined By Subgroup 

Background: 
To provide guidance for the inspection, repair and replacement of the tubes in water tube 
boilers when OEM procedures are not available. 

Proposed Action: 
Boiler tubes shall be installed in accordance with the directions ofthe original equipment 
manufacturer (OEM). If this information is not available, the following procedures shall 
be used. 

a. Boiler tubes installed by the expanding method shall use either a roller-type 
expander, a prosser-type expander or use the hydraulic expanding method. 

b. The length ofthe tube expander or process shall be sized to expand the tube 
across the width of the drum wall and into the tube body. The expander rollers, 
expander mandrels, or prosser segments shall have smooth surfaces with smooth 
rounded comers or ends to prevent cutting or damaging the tube and drum wall 
surfaces. Tube expanders, including the rollers and mandrels, and prossers that 
become worn or damaged during the work shall be replaced. 

c. The method of installing, attaching, expanding and flaring the boiler tubes into the 
drwns or tube sheets shall equal the original design method and 
dimensions. Changing the tube installation and attachment method of any boiler 
tube from the original method is an alteration. This includes adding or deleting 
flaring the tube end and seal welding. 

When tubes are expanded into thick wall drums the tube expansion process may 
be performed on the tube in one stage or in two stages by first expanding the 
upper or lower section and then the remaining section. 

d. The thickness of boiler tubes shall equal the original design values. Changing the 
boiler tube thickness fi'om the original value is an alteration. 

e. The shape and arrangement of boiler tubes shall equal the original 
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design. Changing the shape or arrangement of any boiler tube from the original 
design is an alteration. 

4 

f. Boiler tubes shall be cut, bent and formed to the correct length and shape required 
for installation when the boiler and tubes are at equal temperature. The use of 
heating or stretching the tube during installation to obtain the required length by 
thermal or mechanical expansion is prohibited. 

g. Tubes that are cut too short shall not be used unless repaired by re-ending. Tubes 
shall be cut to the final required length by a mechanical cutting method such as 
sawing or by use of a roller pipe cutter. Cutting the tube to the required length by 
use of any torch or electric cutting process is prohibited. If tubes are to be cut to 
the rough length by either the torch or electric cutting process, the cut line from 
these process shall be located at least 1 in. (25.4 mrn) from the final cutting edge 
length and the tube shall be cut to its finished length by use of a mechanical 
cutting method. 

h. Tube ends that are found to be too long after expanding into the tube sheet or 
drum shall be cut down to their required length by milling back the tube end using 
a tube milling cutter tool. 

1. Tube bends shall be made to create smooth surfaces and smooth curves across the 
entire bend length. Bending shall be performed using dies or other mechanical 
methods. Tubes that are bent incorrectly or formed to the wrong configuration 
shall not be used unless the defect is repaired by re-bending the tube to the 
required configuration. 

J. When the ends of boiler tubes are swedged to a smaller or larger diameter as 
required to fit the drum wall holes ,the swedging shall create smooth surfaces, 
smooth curves, and a uniform diameter reduction across the entire swedged 
length. Swedging shall be performed using dies. Machining the tube end to a 
smaller diameter to obtain the required swedge diameter is prohibited. When 
tubes are swedged to a larger diameter, the new reduced wall thickness of the 
enlarged tube end shall be reviewed to confum that upon completion of the tube 
expansion process the new wall thickness will be sufficient for the MA WP. 

k. Prior to installing the boiler tubes all cut or damaged tube holes and retention 
groves shall be repaired as required. Tube sheets shall be straightened or braced 
in their required position to prevent flexing in the event this is necessary such as 
by using removable braces or strong-backs. All surfaces ofthe hole shall be 
clean, dry, and free of all grease, tube rolling lubricant and oil prior to installing 
the tube and expanding it. If the hole surfaces are cleaned using grinding or 
polishing wheels, these shall be the fme grade type to prevent cutting the surfaces. 
The cleaning shall be performed to prevent cutting longitudinal grooves or cuts on 
the hole surfaces because this type of damage can serve as a pathway for leaks. 
The cleaning shall be performed in the circumferential direction whenever 
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possible. 

I. The clearance between the tube OD and the drum or tube sheet hole ID shall not 
exceed 0.040 in. (1.0 mm) unless the original design requires a different value be 
used. 

5 

m. The exterior and interior surfaces of the tube end shall be clean, dry, and free of 
all preservative and dirt prior to installing the tube and expanding it. If the tube 
surfaces are cleaned using grinding or polishing wheels, these shall be the fine 
grade type to prevent cutting the tube surfaces. The cleaning shall be performed to 
prevent cutting longitudinal grooves or cuts on the tube surfaces because this type 
of damage can serve as a pathway for leaks. The cleaning shall be performed in 
the circumferential direction whenever possible. 

n. If a lubricant is used to lubricate the tube expander during use, the lubricant shall 
be a water soluble-type to aid its removal and surface clean up. 

o. Sharp edges on both sides of each drum or tube sheet hole shall be removed prior 
to installing the tube unless the original design requires a different method be 
used. When the hole edges are required to have a radius to prevent it cutting into 
the tube surface upon expansion, the dimension range of the radius shall be 
between 1/32 in. -1116 in. (0.794 mm - \.59 mm) unless the original design 
requires that a different value be used. 

p. Each tube during installation shall be placed in its required position in both drum 
or tube sheet walls and at the furnace exterior. The tube shall then be temporarily 
locked or fixed in place to prevent it from moving as it is expanded. This locking 
work may be performed by use of removable blocks, wedges, fixtures or gages. 

q. The ends of tubes that are flared shall project through the hole not less than 1/4" 
(6 mm) nor more than 3/4" (19 mm) before flaring. Where tubes enter at an angle, 
the maximum limit of3/4" (19 mm) shall apply only at the point of least 
projection. 

r. Each tube shall have both ends expanded into its mating holes using the required 
amount of expansion or wall thickness reduction required by the design. If the 
original design expansion values are not known, the expansion shall be in the 8% 
- 12% wall reduction and not exceed 15% upon completion of all subsequent re
expansion work such as flaring the tube end. Tubes expanded in excess of 25% 
wall reduction are classified as "over-rolled" and shall be replaced. 

The percentage of tube wall reduction shall be measured using go-no go gages, 
tube micrometers or ultrasonic thickness (UT) testing. To calculate the percentage 
oftube reduction required for a specific hole ID see "Guideline For Calculating 
Tube Expansion By Wall Thickness Reduction". 
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s. Tubes that are expanded and flared without seal welding shall be flared to an 
outside diameter of at least 1/8" (3.0) greater than the diameter of the tube hole 
and shall not exceed 3/4" (19 nun). 

1. When tubes ends are flared, the flaring work shall be performed and the depth 
limited to prevent the bottom of the flare from contacting the surface or edges of 
the drum or tube sheet. 

6 

u. When tubes are to be beaded the beading shall be performed to prevent damaging 
the drum wall or tube sheet by cutting or grooving it. Upon completion of the 
beading work the bead OD shall contact the drum or tube sheet surface around the 
entire tube circumference. The tube shall then be lightly re-expanded to confirm 
the beading process has not loosened it in the drum or tube sheet hole. If the tube 
bead is to also be seal welded, this light re-expansion of the tube shall be 
performed upon completion of seal welding. Repair of a defective or incorrectly 
formed tube bead by welding is prohibited. Tube shall not be heated to assist 
forming the bead during the beading process. Ifferrules are used in the drum or 
tube sheet hole, no part of the ferrule shall interfere with the forming of the bead. 

v. When beaded tubes are to be seal welded to the drum or tube sheet, the tube 
shall first be expanded either partially or completely into the hole and then be 
beaded around its entire circumference. Next, all oil or lubricant shall be removed 
prior to seal welding. The drum or tube sheet temperature shall not be less 
than 70°F (21°C) during the seal welding process. The seal weld size shall range 
between 118 in. - 114 in. (3 mm - 6 mm) and be applied as a fillet weld ofthe 
equal leg or unequal leg type unless the original design requires a different weld 
size or weld type be used. Upon completion of seal welding the tube shall either 
be expanded to its final setting or re-expanded lightly to confirm that the seal 
welding has not loosened it in the hole. If ferrules are used, no part ofthe ferrule 
shall protrude from the bead and come into contact with the seal weld. 

w. When tubes are installed by expanding straight and seal welding without 
beading, each tube shall first be expanded either partially or completely into the 
hole then all accessible oil or lubricant shall be removed prior to seal 
welding. The drum or tube sheet metal temperature shall not be less than 70°F 
(21 °C) during the seal welding process. The seal weld size shall range between 
118 in. - 114 in. (3 mm - 6 mm) based on the tube thickness unless the original 
design required different values be used. Upon completion of seal welding the 
tube shall either be expanded to its final setting or re-expanded lightly to confirm 
that the seal welding has not loosened it in the hole. Ifferrules are used, no part 
of the ferrule shall protrude from the bead and come into contact with the seal 
weld. 

x. If it is necessary to determine the workmanship of the tube installation prior to 
seal welding the tubes, the boiler shall be tested hydrostatically to either MA WP 
or to a lower value. If this test is done, the boiler shall be given its required 
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hydrostatic test to MA WP upon completion of the seal welding work. 

y. Any tube that show cracks within the expanded section, the flare, the bead or the 
seal weld upon completion of the tube installation process shall be replaced. 

z. Cracks in seal welds shall be repaired by grinding out the crack and then 
reapplying the seal weld. These cracks often result from oil contamination of the 
weld seal. The metal temperature of the drum or tube sheet shall not be less 

7 

than 70 DF (21 DC) during the seal weld crack repair process. Upon completion of 
seal welding the tube shall be re-expanded lightly to confirm the seal welding has 
not loosened it. 

Notes To Reviewers: 

1. This document is based on Technical Association Pulp & Paper Institute 
(I'APPI) - Technical Information Paper (I'IP) #0416-08 "Guidelines For 
Replacement Of Generating Bank Tubes With Expanded .Joints In Two Drum 
Boilers ", dated 2002. 

2. If this document is approved for inclusion into the NBIC I recommend that an 
NBIC version of ASME B&PVC Figure PWT-ll "Examples o.f Acceptable Forms 
Of Tube Attachment" be included with it. This addition ofthisjigure will aid 
inspectors to understand the different designs of rolled tube joints. 
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From: Richard Stone <richardbstone verizon.net> 
0: 'rferrell nationalboard.or "< rferrell nalionalboard.or > 

Date: 6/30/201506 :25 PM 
Subject: ~BI C: Two Proposed New Documents For Repair Sub-Group - Installing Tubes In Water Tube Boilers By The 

Expanding Method 

NB15-2503 

Hello Bob; 

1) I've prepared two new documents for the NBIC Repair Sub-Group to review for 
addition to the NBIC Part 3, Section 3 "Repair". Both documents describe the 
method of expanding (rolling) boiler tubes into water tube boilers. 

I recommend these new documents be added to the NBIC Part 3, Repair either as 
'Recommended Procedures' or as 'Guidelines' since there are some variations in 
the tube rolling process for different design boilers. 

Both documents can be edited by the Repair Sub-Group as they consider 
necessary. 

2) My reason for submitting these documents to the Repair Sub-Group is to 
provide all NBIC inspectors, state boiler inspectors and code users a basic 
procedure for installing and expanding boiler tubes by rolling. The present NBIC 
does not have any guidelines or procedures for tube rolling and this lack of 
information has caused problems to inspectors and code users who are not 
familiar with the work. I have discussed this problem with several inspectors and 
decided to prepare these draft document for the Repair Sub-Group to review. 

In addition, I've also encountered in the power industry a number of defective 
boiler repair jobs caused by poor quality tube rolling. These problems show a 
general lack of knowledge and understanding of the tube rolling process by many 
power industry staff and workers. 

3) I request you assign an NBIC item number to each document and then forward 
both documents to the Chairman of the Repair Sub-Group. 

4) My primary reference document for both documents is: Technical Association 
Pulp & Paper Institute (TAPPI) - Technical Information Paper (TIP) #0416-08 
"Guidelines For Replacement Of Generating Bank Tubes With Expanded Joints In 
Two Drum Boilers", dated 2002. I've attached a scanned copy of it with my 
documents for the Repair Sub-Group's use during the review process. My other 
reference is the tube rolling practices used by Combustion Engineering. 

Thanks. 

Dick Stone 
NBIC Locomotive Boiler Sub-Group 
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Thanks. 

Dick Stone 
NBIC Locomotive Boiler Sub-Group 
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TIP 0416-08 
ISSUED - 2002 

@2002TAPPI 

The information and data contained in this doc ument were 
prepared by a technical committee of the Association. The 
committee and the Association assume no liability or responsibil ity 
in connection with the use of such IIlformat ioll or lIat3 , including 
but not limited to any liability under patent, copyright, or trede 
secret laws. The user IS responsible fo r detennining that this 
document is the most recent edition published. 

Guidelines for replacement of generating bank tubes 
with expanded joints in two-drum boilers 

Scope 

This Technical Infomlation Paper provides guidelines fo r the removal and replacement of generating bank tubes 
with expanded joints in two-drum power and recovery boi lers. In a two-drum bo iler. the seal between the 
generating tubes and the drums is created by ei ther mechanically rolling or hydraul ica lly expanding the tubes into 
the tube seats. Replacement of the tubes requi res remo va l of the ex isting tubes, reconditioning the tube seats in the 
drum, and ro ll ing or expanding in new tubes . There are numerous problems [hat can resull from this process. These 
include: 

• Leaking tube seats due to tube seat damage, or insufficient expansion or wa ll reduct ion orthe rubes 
• Shoulders on tube coun ter bores, providing stress risers for tube cracking 
• Severe cutling from rolling equi pment , providing stress rise rs for tube cracking 
• Non-concentric tube counter boring resu lting in inconsistent tube wa ll thi ckness and reduced corrosion 

allowances 

The objective of these guidelines is (0 minimize the potential for these and other problems by providing mill 
personnel with the infonnation necessary to dcvelop a we ll -defined material specificat ion, project scope, and 
necessary quality control measures fo r proper execution of this work. 

These gu ide lines include discussion of both the tradit iona l mechanical ro ll ing method for expanding generating 
tubes into drums as well as recent developments in the use of hydraulic expansion. 

Safety precautions 

Beyond normal safety precautions undertaken when performing work on a bo iler, there are no additional 
precautions required for tube rolling. 

Early contractor involvement 

Involveme nt of the installatipn contracto r du ring the cady stages of a project can signi fi cantly improve the chance 
for having a successfu l project. Because of the long lead times fo r replacement tubing , mi lls will often order tubing 
before getting input from the insta llalion contractor. Contractors know the limitations of the ro lling or ex panding 
equipment and can provide va luable input on va ri ous tub ing parameters such as recommended grades of materia l, 
maximum wall thickness, preferred method of swaging, and maximum material hardness. Matching the tube 
materia l to rolling/expanding equipment will minimize the potential for problems during tube insta llation or during 
future operat ion. If it is necessary to order material before se lecting a contractor, the material specifications should 
sti ll be reviewed wi th the perspective contractors to obta in their input. 

TIP Category Automatically Periodically Reviewed (Five-year review) 
TAPPI 
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TIP 0416-08 Guidelines for replacement of generating bank I 2 
tubes with expanded joints in two·drum boilers 

Project scope 

A well -defined project scope is necessary fo r a successful project. All project part icipants including the origina l 
equipment manufactu rer (OEM), the lube supplier. and the boilennaker contrac tor should be invo lved in scope 
planning and rev iew. The project scope should include detailed descriptions and specifications. The use of generic, 
subjecti ve or descript ive tennino logy, such as "snug, secure, tight, clean, round," ClC . should be avoided and 
rep laced by quantitative measures wherever practica l. 

Contractor selection 

Contmclor qua li ficat ions and how the contractor trains and qualifies the workers employed on the project are 
extremely important. Deta iled discussions with each potentia l contrac tor shou ld cover the follow ing points: 

• Contractor peliormance on previolls projects of similar scope. This is the most effec tive method of 
evaluating a contractor. References for previous projects should be contacted di rec tly . A check of the 
contractor's safety record should be included. 

• Supervisors and their previolls relevant experience. The experience and qualifications of the on-site 
supervision is one of the most important criteria for se lection ofa contractor. 

• Workforce size and e:(perience. This includes proposed crew sizes, number of supervisors per crew and 
worker qualificat ion procedures. 

• Use oj mock-ups. Mock-ups that simulate conditions in the boiler can be used to great adva ntage, 
espec ially for qualifying workers for remova l of tube stubs and for ulbe ro ll ing. 

• Written procedures and documented training. The contractor should have wri tten procedures covering the 
fo llowing process steps: 

• New tube inspection 
• Tube removal including phys ical removal from boi ler 
• Drum hole cleaning and inspection 
• Drum hole measurement 
• Drum hole repa ir procedures, including applicable we lding procedures 

• Tube end cleaning 
• Tube placement and alignment 
• Tube expansion and quality control methods 

These written procedures shou ld be used for training of the work force. 

• Quality procedures and staffing. It is important that the owner amI contractor are in agreemen t on the QA 
procedures. The technique depende nce of most of the procedures employed makes it higbly adv isable to 
require a complete QA staff On all shifts. Lack of adequate QA staffing on the night shift can have an 
adve rse affect on the project schedule. 

• Amollnt and conditioll of Ihe equipment to be prOVided. An adequate number of properly funct ioning tools 
such as expanders, replacement ro liers, mandre ls, ro ll ing motors, tuggers, etc. must be on ha nd to meet the 
job schedule. Equipment shou ld be inspected and tested prior to shipment to the job si te. 

• Subcontracted work. The owner should retain the right to approve all subcontrac tors. 

Once a contractor has been selected, a detai led job plan and schedu le should be developed and agreed upon. The 
job plan should include il detailed safety program. 
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3/ Guidelines for replacement of generating bank 
tubes with expanded jOints in two-drum boilers 

Tube material specification 

TIP 0416-08 

The tub ing specification should contain two sections - one covering manufacture of the straight tub ing and the 
second covering fabrication into generating bank tubes . The tube material specification app lies to manufacture of 
the straight tubing by the tubing manufacturer and covers basic tube material properties and qua li ty requirements. 
The tube fabr ication portion of the specification covers fabrication of the straight tub ing into generating bank tubes 
and covers the bending, swaging and annealing processes. Norma ll y the generat ing tubes are ordered from the 
fabrica tor who in tum orders straight tubing from a tubing manufacturer. The specification should emphasize that it 
is the fabricators responsibility to insure that the tubing meets the tube materia l specificat ion, however the owner 
should maintain an active involvement in the QAJQC program including lube manufacturing. 

When developing the tube material specifica tion, consideration should be given to upgrad ing the tube material 
andlor increasing the wall thickness to address the specific problems that made tube replacement necessary. (Check 
with the contractor fo r any issues related to changes in material grade or thickness.) TAPPI TIS 0402- 13, 
"Guidel ines for specification and inspection of electric resistance welded (ERW) and seamless boiler tube for 
critica l and non-critical service," should be consulted if ERW tubing is to be used. The tube materia l specification 
should include: 

• Materia l type, per ASME/ASTM standards 
• Wall thickness 
• Tubing supplier restrictions, if any 
• Acceptabi lity of unscheduled butt we lds to achieve length (generally not accep ted) 
• Quality requirements, inc luding non-dest[Uclive examination (NOE) procedures and acceptance cri teria 
• Requ irements fo r on-s ite inspect ion by [he Owner or Owner's representa tive during the manufacturing 

process. 

Generati ng bank tube fabrication 

The speci fi cation for fabricat ion of the generating bank (llbes should include the following: 

The scope should specify how much of the generating bank is to be replaced, whether the genera ti ng bank side 
wa ll tubes arc to be included, and how much sp<lre tubing should be ordered. (Spare tubing is required in case 
of problems during fabrication or damage during sh ipping or installation.) The scope should also include 
quantity and materials of construction of required non-pressure parts such as vibration bars, lugs, V-bo lts, 
cas ing, etc. 

Drum dimensions. dntm centerlines. tube hole details 

Fabricators other than the OEM will requi re infonnation including drum dimensions, drum centerl ines, tube hole 
dimensions, use of counterbores, etc. in order La design and fabricate replacement generating bank tubes. 
Deta iled drawings should be included in the specification if they are available . 

Tube lengths 

Tubes must be accurately characterized with respec t to their true length, which may differ from the nominal 
length on the draw ings if the drums have shi fted. The most direc t method to determine this is to measure actua l 
tube lengths wi th a tape measure down the inside of different tubes at several locations along the length of the 
drum. An a lterna tive method is to survey the drums. If there is any uncertainty regarding the length of 
replacement tubes, it is good practice to add an inch or two of length. Once some of the tubes are stuck in the 
drum and the requ ired length is determined, the other matching tubes should be trimmed prior to stag ing rather 

Attachment Page 172



TIP 0416-08 Guidelines for replacement of generating bank / 4 
tubes with expanded joints in two~drum boilers 

than trimming them after they are in the drum. The length of the swaged port ion of the tube at the Sleam drum 
end may be increased for ease of installation. This should be discussed with the contrac tor before Lht: tub ing IS 

ordered. 

Schedule 

The specification shou ld include the da te of the outage as well as the date thal the ma terial is requ ired 011 s ite. 
The on-site date should include sufficient time for inspection and staging of the material prio r to the slart o f the 
outage. Penalties for lale del Ivery of material shou ld be spec ified. 

Swaging 

The swaged port ion of the tube should be drawn LO the desired dimensIOns. The use of an interna l mandrel 
during the swaging process is recommended to help assure dimens ional unilormity for the completed swages. 
Manufacturing procedures that require counter-boring the ID or machining the 00 are not recommended 
because of the potential for internal shoulders at the end of the counter bore and problems with eccentricity of 
the bored ends. The tube ends shall be square. All burrs, sharp edges, gouges, surface laminations and other 
potential stress risers shall be removed. The swaged portIon sha ll be free of all oils or other compounds used in 
the swaging process. 

Annealing 

There is nomlu ll y some work hardenIng of the Lube t! nds during th~ swaging process. I\fle r swaging, the tube 
ends shall be annealed Lo a maximum hardness specification. One hundred percent of the tube ends should be 
hardness tested following the annealing process to insure that the materi<ll is suitab le for expanding. 

Tube bend to lerances 

Bends shall be free of dents, kinks (collapsed wall) and excessive wrinkling. Wrin kle (comLgation) size 
(amplitude) in the bend intrados must not exceed 12.5% of the wall thi ckness. Tube dimensions should be 
checked before and atler bending. A fu ll s ized, side view template of the genemling bank should be laid ou t on 
the shop floor to verify tube length and bend angles for the complete set of tubes. Lay ing out one of each tube 
pattern on the template wi ll insure that no errors were made during detai ling or manufacturing and that the tubes 
will nest togelher correctly when installed. 

Dimensional. fimsh, and hardness tolerances 

Note: Items in italics in Table I are ror example onl y. I 

I Metric conve rsion: in. x 2.54 = e m. 
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5/ Guidelines for replacement of generating bank 
tubes with expanded joints in two-drum boilers 

Table 1. Specifica t. ions 

Item 
Melhod of Swaging. The swaged portion of the tube should 
be drnwn to the desired dmlenSlons. Manufaeturmg 
procl.!dures that req ui re couliler borlO~ the ID or machining 
the 00 ure not recommended because of lhe potential for 
internal shoulders at the l:nd of the counter bore and 
problems wIth eccenlncity of the bored end. Swaged area 
0 0 vannnee: 
SWllj/;cd arca lenJ!th variance 
Tube thickness 111 swalled area 
Tube thickness in swa ed area variance 
Swau.ed area 00 finish 
Swa e ovali variance 
Swa c eccentric ity .variance 
Bend ang le tolerance 
Lubricant u~cd during swaging 
Tube ends 
SwuJ,1;ed area heat treatment 
Gou~es inside of swa,ged area 
Gouges outside of swaged area 
Shop sounding of all tubes 
Shop non-destruct ive lestin~ 
Dimensions checked before and aner bcmhng. A full Sized, 
Side view template of the generating bank should be laid out 
on the shop floor and a comple[e set of tubes should be 
checked lI~ainSI Ihe [empl:ne [0 venfy lube length and bend 
angles. This elim lm1tes the IJOs~ l bi1i ty (hilt [111 error was made 
in calculuting tube length. bend angle , or bend location, 
which could resu lt in a rube cOrTectly matching a template 
but not linin!! infO the J!cneratine. bank. 
Bends 

Fabricators Are uirements 
Owners A re ui remenlS 

Inspec tion and quality 

Example Specification 
.tOOW ", . 

~y, ill 
o 180 ill mu.(. 
n.mo ill. 
250 micrUIlS mil/. 

O.OfO ill. max. 
0.010 il ' . mu.(. 

;t '/~ ill. kum vertical 
Easily removed durilJ , h()il-flut 
Sl LIon.' (Illd {rr:e 0 burrJ 
ROc/(llef/ 8 h(lrd"e~·s. 75 mndlfJllIIl 

NOlie 

<0.10 III deep with rOlll/d bOf(mll & < 1 /II 1011' 

Oll'nt!r retains copy of records 
Results documellted 

TIP 0416-08 

Fret! of killks (coflapsed 11'(1/1) ami del//S. Corn/gu/ians 
(wr/llkles) IIJ1ul be fess Illall 12.5% of Ihe IIWIIIIWIII ",all 
thickness Ovulity emd wall (1lIckness (ule"lIIce.~ mlls( be 
mOIl/(lI/lIed 

PI'(H.·edllre.r doell/ne/lled alld oJ/owed 

Swn lill' YL'f: ucne . sho visils. etc. 

The Owner's project leader should revicw the quality requirements of the Owner, installat ion contractor, and 
tube fabricator. A linal. consolida ted set of quality requirements. procedures and schedules for tube 
procurement, for tube handling and for installation In the dnlllls should be establ ished, fu ll y documented and 
agreed to by all three parties. Sampling methods and frequencies for tests and other quality~ re l a ted al.: tivities 
should be clea rl y defincd in advance, with con tingency actions also prescribed. 

Al a minimum, an Owner 's represenrat ive should veri fy layout of the fabricated tubes on the shop template , as 
described above in the Section on "Tube Bend Tolerances." 

Tube capping and corrosion protection 

Swaged portions of the tubes must meet the cleanliness requirements agreed to by the owner and inSl<l llation 
contrac tor. 

Tube ends should be capped (wi th l:ither metal or plastic end caps) to protect them against nicks and dings and 
to keep the tube bore and the ends dean. Caps should not falloff or be easily dislOdged in handling or storage. 

External corros ion protection, (e.g. pa int) and intemal corrOSion protection (e.g., vapor phase inhib ito r) should 
be specified by the owner. 
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Documentation and tagging 

Guidelines for replacement of generating bank 16 
tubes with expanded joints In two*drum boilers 

Every tube should be individually tagged and marked as defined in the job quality requirements, 

The "Manufacturer's Partial OaLa Report" (Form P-4), " Material Test Rep0rls" (MTR) and other code-related 
material traceability documentation (as requi red by the NBIC) must be provided to the owner in a timely 
manner, and in any case, before the tubes are insta lled in the boiler. 

Shipping amI handling 

All shipping and handling issues should be di scussed and agreed upon ahead of time with the tube installation 
contractor. 

Upon arrival at the job site, the tubes should be inventoned ami inspet.:led. The end caps and piece Identification 
should be in place. Dimensions should be spot·chccked and the tubes checked fo r damage. 

Non-compliance issues discovered during the inspectIOn at the job site should be reso lved in a timely manner so 
as not to affect the job schedule. 

Tube removal 

General considerations 

Prior to tube removal, the Owner should ensure thal the tubes slated for removal are correc tl y identi fied both 
inside and outside each drum. The Owner and the contractor should agree to the method to be used for tube 
identification prior to the start of the job. Tube identification methods should be reviewed with the shi ft 
superintendent at the start of each shift. 

The indicated tubes should be carefully cut and removed from the boiler. This typ ically invo lves sect ioning the 
tubes at each end so that short stub ends remain in the drums. Any remaming tubes should be inspected for signs 
of damage while they are readily accessible. 

Generating bank tubes, as well as downcomers, header riser tubes, etc., thal will not be replaced must be 
adequately covcred or pluggcd before any work IS perfonned Inside the drums 10 prevent foreign material from 
entering these tubes. Responsibility for this should be clearly assigned and how it is done should be approved 
and checked by the owner. 

Mud drum support 

A specified number of generating bank tubes must always be present in defined locat ions to adequately support 
the mud drum during the re·tubing prol.:ess. Before "tarting tube removal, drum supporl lube requiremenlS 
shou ld be clearly defined and the critical tubes identified and marked. 

Stub removal methods 

The various methods for removing stub ends from drums should be discussed with the contractor during the 
qualification process to identify the best method for each job. 
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Three methods most commonly used are: 

C Torch cutting (with an oxy-acetylene torch wi th brazing tip) to collapse 

--' Hydrau lic nlbe pulling 

Drilling to collapse. 

TIP 0416-08 

Torch cu tting is significantly faste r than the other two procedures and is the most widely used procedure. It is 
also requires the most operator skill and care to avo id damaging the tube seats, so only qualified craftsmen 
should be employed to do this work. The other two methods are typically employed to reduce the chances for 
tube seat damagc. The key to a successful project is pre-qualification of the craftsmen and di ligent superv ision 
and inspection once the job is underway. 

Generating bank tubes that have been both rolled and seal welded will require remova l of the seal weld prior to 
removal of the stub ends. Spec ial milling 10uls are availab le for remova l of the seal welds. The milling 
operation wi ll remove a small amount of dnLm metal on the front and rear side of the tube seat because of the 
curva ture of the drum plate. The expected reduction in drum thickness should be reviewed wi th the authorized 
inspector (AI) prior to using this procedure. 

The tube seats should be inspected with liquid penetrant aner remova l of the tube to check for any cracks 
associated with the sea l we ld. Seal welding of the replacement tubes should be perfomlcd in accordance with 
the National Board Inspection Code requirements. Special attention shou ld be given to (he preheat 
requirements, especially the method of preheat and the procedure for verifying that preheat is maintained 
throughout (he weld procedure. Completed seal welds shou ld be liquid penetranl inspected for cracks. 

Torch cutting removal of stub ends can be done by either of two basic methods. One method is to axially score 
(torch-cut) the stub , co llapse it, and drive it from thl! outs ide into the drum. The other method is to score the 
stub and then dri ve it outwards from inS ide [he drum, lIsing a mandrel and hammer. 

The "score, co llapse and drive" inward method uses a torch to make two or three longi tudinal scores the length 
of the stub end, which is then co llapsed and driven out of the hole with a punch and hammer. 

In the "seore-and-drive" method, two torc h ~cut scores are maue through the lube wall, 180 degrees apart. The 
bell (flared end) of the tube inside the drum IS removed from the stub end, which is then driven ou tw ards with a 
mandre l and hammer. 

The "score, eoUapsc, and drive" method is the preferred method to avoid damaging grooved or serrated holes. 
Conversely, the "score-and-drive" pro<.:edure works belter un tu be holes without lock ing grooves or serrations. 

Convent ional oxy-acetylene torch cutting (with oxygen lever) and air-arc gougi ng to scorc the tubes both have 
an unacceptably high risk of tube seat (hole) damage and are not recommended. 

Hydraulic tube pulling is the least operator skill dependent method of all the stub removal me thods. It usua lly 
does not invo lve cuu ing and co ll apsing of the stub end and therefore eliminates the potential for lube seal 
damage associated with those act ions. 

Hydraulic pulling equipment is expens ive. the re moval process is slower, and [his metbod is nOl generall y 
suitable for tubes in grooved holes due to the po ten ti al to damage the drum holes during remova l. 

Drilling-ta-collapse involves using drilled holes to axia ll y score the tube end. This is done by finnly insen ing 
a three-ho le drill guide into a tube stub end. Two of the three holes are drilled to a depth equal to the depth of 
the rolled joint. To avoid overhead work, the drill guide usua ll y is insened from inside the steam drum and from 
outside the mud drum. An ace tylene torch with a brazmg tip is used to cut tht: remaining tube wall at the end of 
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one of the drilled holes/scores. A punch and a hammer arc then used fa collapse the tube and drive it from the 
hole. 

This procedure requires experienced cmftsmen specifica ll y trained in this work. (I is a s low process because the 
drill guides lend to break and drill bits must be sharpened frequently, and the tube hole may s till be damaged 
when the final torch cur is made. 

Ho le cleaning and inspection 

Dntm holes should be inspected as soon as the stub ends arc removed, prior to cleaning. to deleC! hole damage 
as soon as possible. If damage IS noted, appropriate correcti ve action shou ld be taken immediately and repairs 
scheduled. 

After tube removal, drum holes should be cleaned with an emery flapper wheel to bright metal and re-inspected . 
Grooves and counter-bore areas should be free of debris but do not need to be cleaned to bright metal. In certain 
instances, careful use of an abrilsive stone may be required to remove hard scale from the surface of the lube 
seat, especially if the tube was not original ly expanded for the fu llienglh of the hole . 

The edges of the drum hole should be free from burrs or upset metal. Any sharp-bottomed nicks should be 
rounded out. Weld repair of gouges or grooves is necessary if their depth exceeds the depth of the machined 
grooves (or exceeds 0.030 in . if there are no grooves). Gouges should also be repaired if their length on the 
seating surface extends more than Yz the distance between the edges of any scating surface. See Appendix A. 

Weld repairs should be performed in accordance with the National Board Inspection Code requ irements usmg 
ASME qualified welding procedures (WPS) and we lders. Special attention should be placed on the preheat 
requ irements, especially the method of preheat and the procedure for veri tying that preheat is maintained 
throughout the we ld procedure. Repaired hates shou ld be re-c leaned and re-inspected . 

Tube-end cleaning and placement ("Sticking'" 

Once the tube holes arc veri fied by inspeclion to be ready for tube end insenion, the properly cleaned lube ends are 
ready to be placed into the holes. Tubes should be "sluck" and soft-ro ll ed wi thin 8 ho urs of cleaning and 
inspection. However, be lore any tube ends are inserted, the mean diameter of the tube holes must be determined. 
Measuring the diameter of approximately 10% of non-repaired drum holes, se lected at random, in two directions 90 
degrees apart accomplishes this. 

This mean diameter value is used to detemune the increase in tube ID (inside diameter) required during tube cnd 
expans ion. Any drum holes with a diameter 0.041 in. grealer than the tube 00 are considered "oversize" and 
should nol be included when establishing the mean. If a significant number of' sampled ho les are oversized, 
readings shou ld be taken for each hole and those va lues used 10 c.llcula te rolling requirements rather than using an 
average value. All repaired drum holes should be indiVidually measured. as there is a greater likelihood that those 
ho les are oversize. If the generating bunk has been re-Iubed prevIOusly , ull drum holes must be measured and the 
drum mapped in its enti rety. 

Similarly, the 00 and ID of at least 5% of Ihe tube ends, randomly sclected, shou ld be mcasured to establish the 
respective mean values. Two diameters at 90 degrees should be made on each tube end. These numbers are used 10 

calculate the original wall thickness and the amount of wall thickness reduction required during expansion. 

Steam-drum tube ends usually are inserted tirsl. The steam-drum end of the tube should be cleaned over the full 
length of the swage. (If there is no swage. this end of the tu be should be cleaned oller a length equa l to the 
Ihickness of the steam-drum plus six inches.) This is La aVOid dragging foreign material into the tube hole when the 
tube is inserted. The mud-drum end should be cleaned over a length equal to the thickness of the drum plus an extra 
three inches. 
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A properly cleaned tube end has: 

TIP 0416-08 

~ Surfaces that appears "metal clean" when examined without magnification under normal lighting 
conditions. 

No particulate contaminants such as sand, metal chips , welding slag, etc. 

J No organic films and contaminants such as oils, paints, lUst-preventive oils, c tc. This should be as 
deteml incd both by visua l examination and by wiping with a solvent-dampened white cloth. If thc cloth 
exhibits indications of contamination, the surface should be re-c1eaned. 

Per ASME Code, the tube ends shall project into the drum space by not less than Y. in. and not more than 0/. in. 
before flaring. Where tubes enter at an angle, the maximum limit of ~ in. shall apply only at the point of least 
projection. The tubes shall bc expanded. and flared to an outside diameter of at least 1/ ." in . greater than the diameter 
of the drum hole. Iflhe tubc is to be seal welded, it should not be flared during the rolling process. 

Tubes should be aligned using hardwood spacer blocks cut for precise side-to-s ide spacing. These spacer blocks are 
inserted between the rows of tubes before soft rolling. Spacmg in the dlreclion of the gas now is normally set and 
monitored visually. 
After proper positioning of the tube ends, they arc expanded into the drum holes to lock them in place and to obtain 
pressure-tight tube-to-drum joints . 

There are two methods for expanding tube ends. mechanica l rolling and hydrostatic pressurization (also called 
E-Iydroswaging®). Each of these is described in more detail below. 

-----...... ~ Mechanical rolling or expanding 

Mechanical rolling involves cold working the end of a tube in contact with the ho le in the dnlln so that the tube 
is mechanically locked in place in the hole. The residual expansion pressure from rolling the tube provides a 
stable, pressure-tight joint almost as strong as the lube as long as the rolling opt!ration is properly carried out. 
This is evaluated by measuring the critical dimension changes. 

)Ja Normally, tubes in boiler generating bank drums arc rolled to an 8 to 12 '% wall reduction. In some instances, 
the upper end of this range may be difficult 10 attain depending on tube metallurgy and variations in tube-to-tube 
hole clearances. Some owners make rolled jOints of generating tubes in recovery boilers to a fixed tube wall 
reduction rather than a percent wa ll reduction in [he belief that this provides more uniform. stronger joints. 
When rolling to a significant amount of fixed wall reduction. flaking of lube metal may occur. A heavier roll 
also causes more work hardening of the tube surface. Over-workhardened surfaces may crack and produce 
spalled metal flakes. (The metal beneath the flaked surface IS unaffected.) 

Below is an example calculation to detennllle the Increase in tube diameter required to achieve a 12 % tube wall 
reduction for a 2 in. 00 rube with 0.180 in. original wall thickness. This ex.ample assumes the drum ho le is 
between 0.016 to 0.03 1 in. larger than the tube 00. (For oversize drum holes, the Final 10 should be adjusted 
accordingly.) 
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(A) Drum hole lD (in.) 

(8) Tube OD (in .) 

(C) 10 increase req uired to fill holes (in.) 

(D) Wall thickness ( in .) 

(E) Calcu lated tube ID (in.) 

(F) ID expansion - 12% wa ll reduction (in.) 

(G) Tolai iD increas(! required (i n.) 

Final lD ( in .) 

Guidelines for replacement of generating bank /10 
tubes with expanded joints in two-drum boilers 

2.016 to 2.0)t 

2.0 

(A· 8) ~ 0.016 to 0.031 

0.180 

(8- 20) ~ 1.640 

(D x 2) x 12% ~ 0.043 

(C + F) ~ 0.059 to 0.074 

(E +G) ~ 1.699 to 1.714 

A typ ica l lube-rolling too l contains hard meta l rolls sel at a s light angle to the body of the too l. These rolls 
develop enough rad ial force ins ide the tube - pushing the 10 ou twards - to deform the tube end , even to the 
exte nt of fo rg ing some of the tube wall into the locking grooves in the drum holes . 

-----"'~. Tube ro lling is normally accomplished in a two-s tep process, a ,ort roll and a hard ro ll. Norma lly, all tubes are 
soft ro lled be fore beginning the hard rolling process. The son roll expands the lube unt il it contacts the tube seat 
a nd ho lds the tube in pos ition. Usually. the be ll is formed during the son roiling process. The soft roll should 
not extend more than Y.. in . beyond the drum OD end of the OEM deSigned tube seaL 

~ The purpose of the hard roll is 10 set the final wa ll reduction [0 ensure a tighl, leak free joint. The hard roll 
shou ld not extend more than Y. In . beyond the drum 00 end of the OEM designed tube seat. Hard rolling 
causes rapid wear of expander rollers and mandrels. (t will be necessary to have sufficient replacement rollers 
and mand rels on lhe Job site. Approximate ly 75 tubes con be hard ro ll ed pe r set of rollers and mandrel. The 
work ing fo rces are less severe on lhe rollers used durmg the inillal soft ro ll. Approx imately 200 to 250 lubes 
can be soft rolled per set of rollers and mandrel. 

T he OEM dru m desig n drawing should be consu lted to detemline the tube seat lengths so as to spec ify the 
p roper looling and the depth of lube rolling. The lenglh oflhe tube seat is not always the same as the drum plate 
thickness. 111e manulacturers will sometimes counter bore the tube ho le on thick drums to keep the length of the 
tube seat within reasona ble limits so the draWings mlls t be checked to determine actual tube seal length. The 
required roller length is detined by the length of the OEM deS igned tube seat, plus the leng th of lu be projec tion 
into the drum, plus the y~ in . beyond the drum 00 end of the tube seat. 

Expanders should have suffic ient length to expand the tube the entire length of the lube scat. (This may not be a 
cons tant value everywhere in a drum.) The mandrel should match the ex.pander as to taper and size. The 
standard laper is 1/ )2 in . per inch of length . 

Four pro blems are comrnonly associated with the use of ro ll expanders. The most prominent problem is that thi s 
process is very operator dependent. This can lead to Significan t va riabi lity in the ro ll ing eftect or quality from 
tube to tube . Diligent training and inspection of results can help min imize this problem. 

The second prob lem IS that to obtam parallel ro lling, the rolls must be tapered. Conseque ntly, the ro ll s slip on 
the tube sunace being expanded. This slippage occurs at pressures significantl y above the yie ld point or the 
lube and any su rface irregula rity in the tube or ro ll w ill produce flaking of the tube surface. To prevent 
s lippage-related damage, friction between the ro ll and the tube must be kept to a minimum with a lu bricant. The 
lubricant should be completely removable (preferably wate r so luble) and should be selected With the help of the 
bo iler wate r treatment chemical suppl ier. It is also imponanl that the to of the tube and the ro ller surfaces be 
kept clean during Ihe rolling operation . Hard ro ll expanders therefore usual ly should be cleaned after 3 or 4 
lubes are rolled. 
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The third problem that occurs with the usc of roll expanders is the tempera ture difference developed between the 
tube and the tube seat. The tube ends gel hal as a result of co ld working the lube plus fricllollal heat developed 
by roller s lippage. A reduction in tube end lightness occur<; when the tube subsequently cools to equilibrium 
w ith the tube seal. Contro lling ro ller insertion rate and limiting slippage help reduce lube end heat-up. 

Tubes - especia lly o ld, operatIOnally s tress-relieved tubes - adjacent to newly rolled lubes may become loose 
during the new lube ro lling operation. "Touch ' lIp" rolling of these tubes is recommended . The tube wall 
th ickness should he reduced at Icast 0.002 in. III effect ive "touch-up" rolling. 

Hydraulic expanding 

Tubes can be expanded into drum holes by di rect applicatIOn of internal hydraul1c pressure. The required 
pressure is detennined in qualifying testing and then set and controlled to repeated ly achieve the desired degree 
of expansion The tube is installed in two stages. positioning and then full hydraulic expansion. 

There is no operator "feel" or exertion involved. Expansion pressure IS confined within the tube and drum. with 
appropriate safely protection if a seal should rail . Operator trallllng is simple and the expansion pressure cycle is 
automatic. 

Advantages of hydraulic expansion include: 

• Water is used to pressurize the tube end and no oil IS involved. No surface damage is done to the tubes and 
no work hardening of the material results . 

• The expansion is done over the full length at one time, producing a smooth, ridge-rree transition from 
expanded to unexpanded areas . 

• Adjacent tube sea ls are not affected. 

• Distorted holes are readily aCl.:ommodalcd (with in allowable tulerances). 

Wall thickness (and tu be length) does not change after the tube is in contact WIth the surface o f the drum hole. 
This makes it important to define the expanding pressure by appropriate testing before the job is done. 
Additional equipment IS also avai lable 10 carry Ollt a localized hydrostatic lest on each expanded joinl to verify 
the efTediveness of the seal. 

Concerns with hydrau lic expansion indude: 

• Tube swages have to be pulled wah an IIlternat and externa l mandrel to control the inside diameter and wall 
thickness. 

• Tubes must be smooth on the to w ith no abrupt seams on electric resistance we lded (ERW) tubes that could 
damage the O-ring seals on the e,x:pander and mandrel assembly. 

• Tube end annealing IS a necess ity 1'0 control bardness and yield st rength. 

Some of the eartier limitations and prob lcms with hydraulic expansion have been addressed by improvements in 
the equ ipment The maximum operating pressun.: of the equlpmtnt has been increased to allow fo r expansion of 
thicker. higher strength tubmg and the O-ring seals have becn upgraded to improve re liabil ity . There is still 
limited experience using hydraulic expanding equipment, so it is espec ially important to check on contractor 
qua lifica tions and experience betbre making the decision to lise this method. 

Expansion measurement 

For mechanically expanded tubes , several method::. exist 10 see If the amount of lube expansion into the tube seat 
meets the job requirements. It IS c mical to check every tube tor proper expansion 10 ensure all the joints are tight 
and leak-free. Frequent checks of the wall reduction in each shi ft help tu prevent systematic ro ll ing errors. 
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As the tube is expanded in the radial dIrection, it a lso expands in Ihe axial direction. In theory, measurement of the 
tube length extension would provide a method of moni toring tube ID expansion. However, in practice, monitoring 
tube length extension has proven (0 be an unreliable method of detennining tube expans ion into the seat unless 
every hole in both drums are measured and the entire rolling process is mapped. 

A compound tube gage or three~poin( digital micrometer IS currently the best mechanical methods of measuring the 
amount of tube expansion. Other mechanical methods lhal can be used for measuring lube expansion inc lude: a 
s imple go/no-go gauge; a 3-point micrometer, and a snap gage and assoc iated micrometer. Due to the variabil ity of 
the drum hole diameter, tube expansion and measurements do not accurately measure tube wall reduction unless 
every tube ho le is measured. 

---~~~ Ultrasonic measurement techn iques art: available to accurately detemline wall reduclion aner mechanical ro lling. 
This technique can be used to assure that the spec ified wa ll reduction is obtained and that no tube deFects are being 
produced by the rolling procedure. The ultrasonic technique can be used in conjunction with conventional 
measuring techniques to optimize the quality and speed of the rolling process. The use of UT can impact the job 
schedule and close coord ination between the lube rolling contrac tor and the NDT contractor is required to minimize 
the impact . 

Expander speCification 

The OEM's drum drawing should be consulted to detcnninc the proper tooling and depth of tube rolling. 
Expanders should ha ve sufficient length to expand the tube the entire length indicated by the drum drawing. 

The required roller length is established by the length of tube seat as determined by the OEM's drum drawing plus 

the length of lube projectIOn into the drum and the amount orro ll beyond the tube seat. 

Example: 

Length of tube seal 
Projection into the drum 
Maximum roll beyond tube seat 

I Yzin. 
lIs in. 
+ Y~ in. 

Length of effectIVe rolhng area of ro llers 21 /K in. (total ) 

The mandre l should match the expander as to taper and s ize. The standard taper is LI n in. per I in. of length. 

Sounding 

Sounding tubes is a method to assur~ that there is no obstructIOn in the tubes. All generating bank tubes shou ld be 
sounded, including tubes that were not rep laced. Other tubes entering the drum should be visually inspected for 
obstruction and deb ris. 

Sounding can be accomp li shed by passing steel balls from the steam drum to mud d rum. Ligh ter objects (p ing pong 
balls, cups, sponges, etc.) can be used, but nonnnll y require the use of a ir to blow them through the lubes. Each 
projectile passed through every tube must be accounted ror. Sounding should be done on completion of all work 
and just prior to hydrostatic testing. 
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Hydrostatic testing 
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Idea ll y, the drum tube sheets will be complete ly dry upon hydrostatic testing. In reality, this is onen not the case. 
Actual conditions may range from signifi cant leakage to minor "dampness" or "weeping" around a tube seal. If 
there is leakage, the options are to fe-roll or seal weld. Expansion measurements for leaking tube seats can be 
checked and the tubes can be re-rolled if the tube has not been ex.panded to the maximum limit at which point work 
hardening of the surface occurs and there is liule additional wa ll reduct ion. If sign ificant leakage is sti ll found, [hen 
seal welding may be required. Seal we lding of the replacement tubes should be performed lIsing the OEM's 
welding procedure or equivalent. Special attention should be given to the preheat requ irements, espec ially the 
method of preheat and the procedure for verifying that preheat is maintained throughout the we ld procedure. All 
seal welds should be liquid penetrant inspected to check for crack ing. I f a lube is seal welded, it should be re-rolled 
aner we lding. In addition, (he tubes around it should be "bump" rolled in case they were loosened during the 
we lding process. 

The Owner and the Authorized Inspector are ultimately responsible for determining what constitutes an acceptable 
hydros tati c lest by weighing experience and risk. It IS important that the Owner and Contractor have an 
understanding of e£pectations. 

Chemical cleaning 

Prior to putting the boiler back in service, the generating bank should be chemica lly cleaned to remove any lubricant 
remaining from the tube swaging and ro lling operations. The water treatment company, chemical cleaning 
consultant , and the boiler manufacturer should be consulted to help detennine the proper procedure. An alkaline 
boil-out is nonnally recommended. 
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Tube holes requIre repair when: 

A. Gouge exceeds the length of any area between the edges of the tube sea t area. 
8. Gouge depth exceeds the depth oflhe mach ined groove. 
C. Gouge length exceeds Yt the length of any area between the edges of the tube seal area. 
D. Gouge is sharp and is localed on lhe waterside edge of the tube sea t and exceeds the depth of the machined 

grooves. 
E. Gouge is greater than 1/4 in. long and )/s in. wide and deeper than the machined groove. 

Date 
Shift-----------------

Total Removed _ ____________ _ 

Require Repair =--c-:::-----;-:-:-,--------
Require Repllirrrotal Removed x 100 _______ _ 
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Appendix B: Compound tube gage 

The tube gage 

TIP 0416·08 

T he compound tub!:! gage. shown below, mechanical ly measures the amoun l of expansion that has occurred on the 
inside of an expanded tube end, regard less orthe original inside tube diameter. This measurement is one of the best 
ind icat ions of a properl y expam.leJ tube. 

UPPII!:R 

MAHOREL 

EXT£NS10N 

eooy EXTENSION 

800Y 

The gage conslSlS of a cylindrical body containing two sets of three balls disposed in radial cavities at two 
prede termined d imensions from the shoulder created by the juncture of the body and body extension. A tapered 
mandre l extendi ng to the outs ide of the cy li ndrical body is inserted between each set of ba ll s and acls as an 
actuating ram fo r the balls. The mandrels are so oriented that the linear mot ion be tween the mandre ls and the ir 
resulting pos itions can be translated into inside tube dimensions. This is ac(;omp lished through a mechan ism that 
converts the amount of linear motion to rotary molion, thereby producing a rending on the d ial gage. The dia l is 
cali brated in inches of m<.mdrel travel, although it is poss ible to aJapI ut her dials La read in dec imals or variolls otber 
systems. 

In operation, the lower SCi of ba lls will seat agalllst the unexp<.lnded portion of the tube and upper set of balls 
will seat aga inst the expanded portion of the tube . The differential will then be indicated on the gage. 

Operation of compound tube gage 

• Before inse rting the gage Jl1 the tube, check th at the upper mandre l extension is fully retracted. 

• Insert the gage into the tube until It is fimlly seated against the tube end. 

• Depress the upper mandrel extension to its fullesl ex tent, thereby causmg the ma ndre l mechanism to seat 
fi rmly aga inst the inSIde of the tube. Experience indicates tha t a sudden forward thatst on the upper 
mandre l will result in more accu rate readi ngs. 
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• The dial gage will indicate lhe amount of mandrel trave l (in inches) thal has taken place in comparison to 
the origina l ID of the tube. 

• To remove the gage, pull out the upper mandrel extension to its fully retracted position and remove the 
enti re gage rrom the tube. 

• The gage is furn ished according to the tube 00 and ca librated to these limits: 

Clearance between tube and tube hole: 

Tube thickness: 2 in. OD ltibe: 
lY] in. OD tube 

O. OJ! ill. 

0.130 in. to 0.240 in. 
0.094 in. to 0.219 in. 

• Tube thickness must actua lly be gauged in the field in order to establish actual expanded inc rease in 10. 

• Any variation from the above requ ires an adjustment Lo the mandrel travel. 

Example: A compound tube gage/or a 2'11 in. OD with 0.031 in. clearance between tube and tube Itole. Tube hole is 
2.53/ in. ma'(imum und 2.516 in. minimum. Assume the tube OD is 2 /5111 in. instead 012Y] in. Inspection shows an 
additional IIJ! in. on (he OD must be expanded (0 meet satisfactory expansion values. There/ore, 'he reading of the 
gage (mandrel travel) must be increased I in. a<; Ihe mandrel taper is I In in. per in. 

• 
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NBIC Subcommittee R&A Action Block 

Subject Remove revision of ACep Program in Paragraph 4.2 b) 

File Number NB1S-2801 Prop. on Pg. 

Proposal 
Explanation In NBIC Part 3, Paragraph 4.2 b), a year and date is listed for ACep (i.e. "Rev. 3, 

Nov 1997"). This is an improper way to reference the ACep Program. The 
correct way is to adopt the program and li st solely. «ASNT Central Certification 
Program (ACep)" without a date and revision. The ACCP-CP-I document used 
by ASNT is not a standard. Il is an internal program document used so lely by 
ASNT and their Authorized Examinat ion Centers (AEC) for the Central 
Certification of NDT Personnel. ASNT is currently working to Rev 8 of this 
document. There are multiple prob lems that can arise fTOm listing a Revision and 
Year for this document. 

First, if a NB Team Leader were to request proof that an ACCP Professional 
Level n or III perfOnlling work to the NBIC, was certified to "Rev. 3, Nov 1997" 
of the ACCP Program, there would be no direct way to do so. The two 
certification documents issued by ASNT (i.e. wallet card and wall certification) 
do not referenec the ACCP-CP-I documen t or its revision and date. ASNT's 
on line "certification check" also doesn ' t reflect a revision and date for the ACCP
CP- ! document used to certify the ACCP Professional by ASNT. This potentially 
would be a finding, which is an unfair burden to place on the R-Cerlificate Holder 
with no direct way to clear. 

Also, by listing "Rev. 3, Nov 1997", literal interpretation would mean that ONLY 
ACCP Professionals Certi fied by ASNT when they used Rev 3 of the ACCP-CP
I document are valid for perfonning work to the NBIC. Therefore, if an ACCP 
Professiona l Level 11 or III was initially certified to Rev I, 2, or 4-8, then they 
can ' t perfonn work to the NBIC, including people being certified today . Also, 
ACCP Profess ionals are recertified by ASNT, if they meet the requirements on a 
5-year cycle. When you consider thi s and sinee Rev. 3 wen t into effect in Nov. 
1997, which was rough ly 18 years ago, and since Rev 7 is dated 7/ 1712010, literal 
interpretation of Ilaragraph 4.2 b) would beg the question if there are any ACCP 
Professional Level II or Ill s technically eligible to perfonn work to the NBIC 
today? 

This proposal recognizes that as long as the ACCP Professional is properly 
certified by ASNT and maintains that certification, then the adoption orthe ACCP 
Program in itselris suflicient. [t also includes "ANS I" as part of the title for 
CP-189. 

Project Manager Nathan Carter 

Task Group 
Negatives 

TG Meeting Date 
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NBrc Subcommittee R&A Action Block 

NBrc Part 3, Paragraph 4.2 b) 

Current 

b) NDE personnel shall be qualified and certified in accordance with the 

requirements of the original code of construction . When this is not possible or 

practicable, NDE personnel may be qualified and certified in accordance with 

their employer's written practice. ASNT SNT-TC-1A, Recommended Practice 

Nondestructive Testing Personnel Qualification and Certification (2006 edition) , 

or ASNT CP-189, Standard for Qualification and Certification of Nondestructive 

Testing Personnel (2006 edition), shall be used as a guideline for employers to 

establish their written practice. The ASNT Central Certification Program (ACCP, 

Rev. 3, Nov. 1997) may be used to fu lfi ll the examination and demonstration 

requirements of the employer's written practice. Provisions for training, 

experience , qualification, and certification of NDE personnel shall be described in 

the "R" Certificate Holder's written quality system. 

Proposed 

b) NDE personnel shall be qualified and certified in accordance with the 

requirements of the original code of construction. When this is not possible or 

practicable , NDE personnel may be qualified and certified in accordance with 

their employer's written practice . ASNT SNT-TC-1A, Recommended Practice 

Nondestructive Testing Personnel Qualification and Certification (2006 edition), 

or ANSI)ASNT CP-189, Standard for Qualification and Certification of 

Nondestructive Testing Personnel (2006 edition), shall be used as a guideline for 

employers to establish their written practice. The AS NT Central Certification 

Program (ACCP, Rei. 3. ~jev. 1997) may be used to fulfill the examination and 

demonstration requirements of the employer's written practice. Provisions for 

training, experience, qualification , and certification of NDE personnel shall 

be described in the "R" Certificate Holder's written quality system. 

[ Comment [NACt] ; l!l ~ea 

I Comment [NAC21 ; Psle!¢ 
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ASNT 

Central Certification 
PrograDl 

ASNT Document ACCP-CP-l 

Revision 8 

Approved 3/21112 

The American Society for Nondestructive Testing, Inc. 
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Copyright © 2005 by The American Society for 
Nondestructive Testing, Inc. (ASNT) 

All rights reserved 

Reproduction of this book or portions thereof is 
permitted provided no alterations or 
modifications are made. 
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FOREWORD 

This document establishes the requirements for the ASNT Central Certification Program 
(ACCP). The ACCP has been developed to improve NDT reliability by providing standardized 
requirements administered by an accredited certification body. The program will provide 
prospective employers with NDT personnel that have achieved a high level of performance and 
competency within the NDT profession. 

Individuals that successfully meet the training, experience and examination requirements of this 
document for a specified level of qualification covered by this document will have met or 
exceeded the same time requirements as listed in the following documents: 

ASNT Recommended Practice No. SNT -TC-I A, Personnel Qualification and Certification in 
Nondestructive Testing 

ANSIIASNT Standard CP-189, ASNT Standard for Qualification and Certification of 
Nondestructive Testing Personnel 

CP-I06:2008, Nondestructive Testing - Qualification and Certification of Personnel 

NOTE: Wherever gender specific words such as "his", "her", "he" or "she" 
appear in this document the other gender is also applicable. 

Inquiries related to this document should be directed to the following address: 

Certification Management Council Chairman 
c/o Senior Manager, Technical Services Dept. 
The American Society for Nondestructive Testing 
1711 Arlingate Lane 
P.O. Box 28518 
Columbus, Ohio 43228-0518 
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1.0 Scope 

This document establishes the system for central certification of nondestructive testing 
(NOT) personnel administered and maintained by the American Society for Nondestructive 
Testing (ASNT). The purpose of the ASNT Central Certification Program (ACCP) is to 
provide the NOT industry with personnel who have achieved a high standard of NOT 
qualifications by examination, and independent, transportable NOT certifications. The 
program will promote national and international acceptance of NOT certification and reduce 
the need for multiple audits of certification programs. This program has no restrictions 
relative to the gender, creed, race or nationality of applicants. 

The following nondestructive test methods are covered by this document. The abbreviation 
used for each test method is shown in parentheses. 

a) Magnetic Particle Testing (MT) 

b) Liquid Penetrant Testing (PT) 

c) Radiographic Testing (RT) 

d) Ultrasonic Testing (UT) 

e) Visual and Optical Testing (VT) 

f) Electromagnetic Testing (ET) 

Other NOT test methods may be added to this program as industry need is identified. 

2.0 Definitions 

2.1 ACCP certification: The process whereby ASNT certifies that an individual has met 
the requirements of this document for the levels of qualification designated herein as 
ACCP Level II or ACCP Professional Level III in a given NOT method, technique or 
industrial sector. 

2.2 ASNT NDT Level III : An individual who, having passed ASNT administered Basic 
and Method(s) Examinations, holds a current, valid ASNT NOT Level III certificate 
in at least one method. 

2.3 Authorized examination center (AEC): An organization with facilities and 
personnel, independent of the employer, approved by the ASNT Certification 
Management Council (CMC) to administer NOT qualification examinations. 

2.4 Authorized qualifying body (AQB): A third-party certification body, approved by 
the ASNT CMC in accordance with the CMC Program Comparison Procedure 
document PCP-I. 

The ASNT Certification Management Council (CMC) shall be responsible for the 
comparison of 3'd -Party Bodies through the use of auditslsurveys, review of program 
documents, written and operational examination data, and other pertinent information 
as described in the PCP-I document. 
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2.5 Candidate: An individual seeking certification in accordance with this document. 

2.6 Certificate: Documentation provided by AS NT attesting that the holder has met the 
qualification requirements detailed in this program document. 

2.7 Certification Body: An organization accredited in accordance with ISO 17024 to 
verify the competence of persons against specified requirements. 

2.8 Employer: The corporate, private, or public entity that directly employs NDT 
personnel for wages or salary. 

2.9 Employer author ization: The process whereby an employer' s NDT Level III 
reviews the ASNT central certification certificates of the employer's NDT personnel, 
determines if further examination is required (see job specific examinations in 7.4), 
and then , on behalf of the employer, authorizes personnel to perform NDT for that 
employer. 

2.10 Examination, Basic: An ASNT Level III written examination covering nationally 
recognized certification procedures, materials science and processes technology, and 
the basic principles of NOT methods as required for level II. 

2.11 Examination, General : a Level II written examination covering the principles, 
fundamentals and theory of an NOT method. 

2.12 Examination, Job-specific: any additional examination concerned with the 
application of an NDT method to a specialized product not commonly involved in a 
particular industrial sector. 

NOTE: Job specific examinations are outside the scope of this documenl. 

2.1 3 Examination, Method: A Level III written examination which assesses the overall 
knowledge of the Level III candidate in the NOT test method for which certification 
is sought. 

2.14 Examination, Practical: An examination designed to assess the candidate's actual 
application of a specific NDT method or technique to test specimens to detect, 
identify and record discontinuities in those samples. 

2.15 Examination, Procedure Preparation: A Level III examination in which an ACCP 
Professional Level III candidate demonstrates the ability to write an NOT procedure 
for the applicable test method based on a code or specification. 

2.16 Examination, Renewal: An abbreviated written or practical examination requiring 
the candidate to demonstrate their continued knowledge or ability in the applicable 
test method or technique. 

2.17 Examination, Specific: A written examination concerned with the application of an 
NOT method in a particular industrial sector or sectors, which includes knowledge of 
the product and related codes, standards, specifications and acceptance criteria. 

2.1 8 Experience: The time period during which the candidate performs the specific NOT 
method or technique under general supervision, including personal application of the 
NOT method to materials, parts or structures. 
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2.19 Industrial Sector (IS): A particular area in industry or technology where specialized 
NDT practices are utilized requiring specific skill, knowledge, equipment or training 
to achieve satisfactory performance. 

2.20 NOT instruction: A description of the steps to be followed when performing an 
NDT technique; developed in conformance with a procedure. 

2.21 NOT Instructor: a person able to demonstrate the skills and knowledge to plan, 
organize, and present classroom, laboratory, demonstration, andlor on-the-job NDT 
instruction, training, andlor education programs. 

2.22 NOT method: Application of a physical principle in non-destructive testing (e.g. 
ultrasonic testing) 

2.23 NOT procedure: A written description that establishes minimum requirements for 
performing an NDT method on any object, written in accordance with established 
standards, codes, or specifications. 

2.24 NOT technique: specific way of utilizing an NDT method (e.g. water-washable 
penetrant testing technique). 

2.25 NOT training: process of instruction in theory and practice in the NDT method in 
which certification is sought, which takes the form of training courses to an approved 
syllabus, but shall not include the use of specimens used in practical examinations. 

2.26 On-the-job training: The practical application of an NDT test method in production 
or field conditions under the direct supervision of a Level II or Level III person in the 
applicable test method. 

2.27 Period of validity: The time period for which ACCP certification is considered valid 
as detailed in this document. 

2.28 Practical training: Instruction in which the personnel being trained are instructed in 
the hands-on set-up and use of equipment in the applicable test method. 

2.29 Qualification: Demonstration or possession of education, skills, training, knowledge, 
and experience required for personnel to properly perform NDT to a qualification 
level as specified in this document. 

2.30 Renewal by Application: The renewal of an ACCP certificate at the end of the first 
period of validity after examination and at 10 year intervals thereafter as specified by 
this document. 

2.31 Renewal Points: Credits accumulated as detailed in this document that demonstrates 
that the certificate holder has remained current in the field of NDT. 

2.32 Renewal by Examination: The renewal of an ACCP certificate by examination at 
the end of the second period of validity after examination as specified by this 
document and at 10 year intervals thereafter. 

2.33 Scheme Committee: The group of subject-matter experts responsible for the 
development and maintenance of the ACCP that fairly and equitably represents the 
interests of all parties significantly concerned with the certitlcation scheme without 
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any particular interest predominating. The ASNT scheme committee is the 
Certification Management Council (CMC). 

2.34 Significant interruption: A period of time in which a person does not perform the 
NOT activities using the test method or technique in the industrial sector for which 
certification is held as defined by this document. 

2.35 Supervision, direct: line-of-sight supervision during the inspection process by a 
person qualified to Level II or Level III in the applicable test method 

2.36 Supervision, general: the act of directing the application of NOT test methods 
performed by other NOT personnel which includes the control of actions involved in 
the preparation of the test, performance of the test and reporting of the results. 

2.37 Technical Services Department: The ASNT department responsible for overseeing 
the administration of AS NT examinations and for the security and maintenance of 
ASNT examinations developed by the CMC. 

2.38 Test specimen: a sample of a product form containing known discontinuities used in 
practical examinations. 

NOTE: Test specimens should be representative of products typically tested in the applicable 
industriaL sector and may include more than one area or volume to be tested. 

2.39 Trainee: an uncertified individual who works under the supervision of certified 
personnel but who does not conduct any tests independently, does not interpret test 
results and does not write reports on test results. 

NOTE: A trainee may be reg istered as being ill the process of ga ining appropriate experience to 
establish eligibility for qualification to direct access to Level II 

3.0 Categories of Qualification 

The categories of qualification for the ACCP are defined as the job skills, necessary to 
adequately perform the NOT activities required within a given test method for the level of 
qualification indicated. Qualified personnel shall be cognizant in the subject material 
contained in the test method body of knowledge for the applicable test method and level of 
qualification. 

3.1 Level I: Level [ qualification is not offered under the ACCP. 

3.2 Level II: An ACCP Level II shall have the skills and knowledge to set up and calibrate 
equipment, to conduct tests , and to interpret, evaluate, and document results in 
accordance with procedures approved by an ACCP Professional Level III or ASNT NOT 
Level III. An ACCP Level II shall be thoroughly familiar with the scope and limitations 
of the method to which certified and should be capable of directing the work of trainees 
and Level I personnel. An ACCP Level II shall be able to organize and report NOT 
results. An ACCP Level [[ shall be capable of developing an NOT instruction in 
conformance with a procedure. An ACCP Level II shall be knowledgeable in the NOT 
subject matter contained the NDT Body of Knowledge for Level II in the applicable test 
methodes) . 
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3.3 Professional Level III: An ACCP Professional Level ITT shall have the skills and 
knowledge to establish techniques, to interpret codes, standards, and specifications, to 
designate the particular technique to be used, and to prepare or approve procedures and 
instructions. An ACCP Professional Level III shall also have general familiarity with 
other NOT methods. An ACCP Professional Level III shall be capable of conducting or 
directing the training and examination of NOT personnel in the methods for which the 
ACCP Professional Level ITT is qualified. An ACCP Professional Level III shall have 
knowledge of materials, fabrication, and product technology in order to establish 
techniques and to assist in establishing acceptance criteria when none are otherwise 
available. An ACCP Professional Level III shall be knowledgeable in the NOT subject 
matter contained the NOT Body of Knowledge for Level III in the applicable test 
methodes). 

3.4 Limited Certification: This category of qualification is available to ACCP Level II 
personnel who wish to gain certification in specific testing techniques within a given test 
method. 

4.0 Responsibilities 

4.1 ASNT 

4.1 .1 AS NT shall maintain their status as an accredited certification body in accordance 
with American National Standards Institute (ANSI) and ISO 17024 requirements; 

4.1.2 ASNT shall initiate, maintain and promote the ACCP as specified in this 
document; 

4.1.3 ASNT shall oversee procedures for, and operation of, the ACCP in accordance 
with this document; and 

4.1.4 ASNT shall maintain ultimate responsibility for the ACCP. 

4.2 Certification Management Council (CMC) 

The ASNT Certification Management Council is the ASNT scheme committee and shall 
be made up of NOT subject matter expe11s that serve as the certification committee for 
ASNT. Their role shall be as follows: 

4.2 .1 The CMC shall develop and maintain the content of all ACCP qualification 
examinations; 

4.2.2 The CMC shall develop procedures for the ACCP including establishment of 
ACCP requirements for AQBs and AECs; 

4.2.3 The CMC shall determine, define and implement Industrial Sectors (Iss) within 
the ACCP; and 

4.2.4 The CMC shall approve all AQBs and AECs. 
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4.3 Authorized Qualifying Bodies (AQBs) 

4.3.1 AQBs may perform those functions of the ACCP for which they have been 
authorized by the CMC under the Program Comparison Procedure PCP-I. 

4.3.2 AQBs may authorize AECs when permitted to do so by the CMC, only if the 
CMC provides final approval of the AECs. 

4.4 Authorized Examination Centers (AECs) 

4.4.1 AECs, when authorized by the CMC, may be established at the same site as that 
of AQBs. 

4.4.2 AECs may perform those examination functions of the ACCP for which they have 
been authorized by the CMC. 

4.4.3 AECs may schedule examinations at locations other than at their own facility (i.e. 
"remote" locations) provided all of the requirements of Procedure CP-12, 
Procedure for the Administration of ASNT Examinations by AEC Personnel at 
Sites other than at an AEC. 

4.5 ASNT Technical Services Department 

4.5.1 Shall implement all requirements related to ACCP activities as developed or 
approved by the CMC. 

4.5 .2 Administer procedures for, and operation of, the ACCP including administration 
of ACCP requirements for AQBs and AECs. 

5.0 Industrial Sectors 

Industrial sectors (Iss) may be established when it can be shown that specific NDT skills or 
demonstrated knowledge above and beyond the standard NDT certification procedures is 
required and that the development of such a Sector is viable and will be supported by that 
segment of industry. Sector development may be considered at the request of industry 
participants or at the initiative of the Certification Management Council. Once established, 
all Industrial Sector examinations will be developed, maintained and administered following 
CMC procedures. Current and proposed CMC Industrial Sectors are: 

Sector Description 

Intended for personnel working in accordance to multiple 
General Industry (GI) industry codes, standards and specifications for general 

construction needs. 

Aviation/Aerospace (AA) 
Intended for personnel working in the Aviation or aerospace 
industry. 
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Intended for personnel performing NDT in pressure-related 
industries such as the power generation, oil and gas, and similar 

Pressure Equipment (PE) industries that predominantly use the ASME Boiler &Pressure 
Vessel Code, the ANSVASME B31.1 & B31 .3 piping codes, 
API standards or other similar standards. 

6.0 Eligibility for Examination 

6.1 ACCP Level II candidates shall have met the training requirements shown in Table I for 
the applicable test methodes) and shall submit documentation of the hours claimed. 

Table 1 -Initial Training Requirements' 

NOT Method Level II (hours) NOT Method Level II (hours) 
ET 80 RT 1202 

PT 40' UT 120' 
MT 40' VT 242 

NOTE I: Training hours may include both practical and theory courses. 
NOTE 2: Practical training may not make up more than 50% of the overall level J[ 

training curriculum. 

Equivalent training: For personnel previously approved/certified under other recognized 
NDT qualification programs, the adequacy of their previous training to meet the 
requirements of Table I must be documented and acceptance of that documentation will 
be determined by ASNT. 

6.2 ACCP Level III candidates must satisfy one of the following sets of criteria to be eligible 
to examine: 

6.2.1 Have graduated from a minimum four-year* US college or university curriculum 
with a baccalaureate degree in engineering or science, plus one (1) additional year 
of experience beyond the level II requirements in NDT in an assignment 
comparable to that of an NDT Level II in the applicable NDT methodes), or 

6.2.2 Have completed with passing grades at least two years of engineering or science 
study at a university, college, or technical school, plus two (2) additional years of 
experience beyond the level II requirements in NDT in an assignment at least 
comparable to that of NDT Level II in the applicable NDT methodes), or 

6.2.3 Have four (4) years experience beyond the level II requirements in NDT in an 
assignment at least comparable to that of an NDT Level II in the applicable NDT 
methodes) . 

* 
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6.3 For Professional Level III candidates with a currently valid ASNT NOT Level III 
certificate in the applicable test methodes), the Basic and Method examination is waived. 

7.0 Qualification Examinations 

7.1 ACCP Level II 

7 .1.1 General Written Examination: This examination shall consist of a minimum of 40 
scot'able questions that assess the candidate's knowledge of the theory, 
fundamentals and principles within the applicable test method. 

7.1.2 Specific Written Examination: This examination shall require candidates to read a 
procedure specific to the Industrial Sector and test method for which certification 
is sought, and to answer a minimum of 30 scorable questions based on that 
procedure. 

7.1.3 Practical Examination: This examination assesses the candidate's ability to 
perform NOT in each applicable test technique on a minimum of two (2) CMC 
approved test specimens. When designated by the CMC, multiple areas of 
interest may be contained in one test specimen. The specimens and areas of 
interest shall contain actual or artificially induced discontinuities representing 
those discontinuities found in the product type and Industry Sector for which 
certification is sought. Candidates must locate, interpret and evaluate 
discontinuities and shall properly document test results. The practical 
examination shall also require that the candidate prepare a written work 
instruction or technique sheet sufficient to permit a third party to recreate or 
duplicate the examination in question. 

7.1.4 Industry Specific Examinations: If an industry has developed examinations that 
meet their specific needs and that meet or exceed the requirements of the 
equivalent ACCP examinations, upon approval of the CMC these examinations 
may be used in lieu of the equivalent ACCP examinations for that Sector. If 
Industry Specific examinations are used, the certification documentation shall 
clearly indicate the industry sector and limitations for which certification has been 
granted. 

7.2 ACCP Professional Level III 

7.2.1 Basic Examination: This written examination consists of a minimum of 95 
scorable questions that assess the candidate's knowledge in the following areas: 
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7.2.1.1 NOT certification programs in accordance with Recommended Practice 
No. SNT-TC-IA and ANSIIASNT CP-189; 

7.2 .1.2 Materials, fabrication , and product technology; and 

7.2.1.3 General knowledge of other common NDT methods. 
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7.2.2 Method Examination: This written examination consists of a minimum of 72 
scorable questions that assess the candidate's knowledge and application of 
fundamentals, principles, and techniques for that method in which certification is 
sought. 

7.2.3 Procedure Preparation Examination: This essay-type written examination requires 
candidates to demonstrate the ability to prepare an NDT procedure for the 
applicable test method for a specified part based on a supplied NOT specification 
commonly used in the applicable Industry Sector. 

7.2.4 Practical Examination: All ACCP Professional Level III candidates shall be 
required to pass the full ACCP Level II Practical Examination (for all techniques) 
as detailed in 7.1.3. Candidates holding Limited ACCP Level II certification(s) 
must take a practical examination on at least one test specimen in each remaining 
test technique but shall examine on a minimum of two (2) test specimens within 
the applicable test method. 

7.2.5 If an examination is required for both Leveill and Level III certification, those 
examination requirements are waived for Level III candidates that hold a 
cun·ently valid ACCP Leveill certificate in the applicable test method. 

7.3 Examination validity: The period of validity for successfully completed ACCP 
examinations is shown below. If certification in the applicable test method or technique 
is not completed within these time frames , the examination(s) must be retaken. 

Exam Type Period of Exam Validity 
General written examination 5 years 
Specific examination 2 years 
Instruction Preparation examination 2 years 
Practical examination 2 years 
Basic examination 5 years 
Method examination 2 years 
Procedure Preparation examination 2 years 

Level III certificate holders need not retake the Basic examination to add another test 
method as long as they hold a currently valid ASNT NOT or ACCP Level 1II certificate. 
Level lIs wishing to add a technique to a current ACCP certification need not retake the 
General examination for that test method. If all ACCP certifications expire, all of the 
initial qualification examinations must be retaken to regain certification. 

7.4 Job specific examinations: Examinations for specialized NOT techniques or unique 
product forms above and beyond those detailed in 7.1 and 7.2 are outside the scope of 
this document and are the responsibility of the employer. 

7.5 Limited Certification: Limited certification by technique is not permitted for ACCP 
Professional LevelllI personnel. When requested for an industry-developed Sector, 
limited certification is permitted provided the certification documentation clearly states 
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the limitations. Level II candidates may choose to celtify in individual techniques within 
a test method by taking practical examinations using only those techniques for which 
certification is sought and by taking the appropriate Specific examination for the Industry 
Sector in which certification is sought. Such limitations will be clearly stated on the 
certification documents for such certification using the technique designations shown 
below: 

I Test Method I Techni'lue and Designator 
Alternating Current 

Eddy Current 
ET Field Measurement 

(EC) 
Remote Field (RF) 

(ACFM) 

MT Yoke (Y) Bench (B) 

PT 
Solvent Removable Water-Washable Post Emulsifiable 

(SR) (WW) (PE) 

RT 
Radioactive 

X-ray (X) Both (B) 
Materials (RAM) 

StraightlAngle Straightl Angle -
UT - Weld (W) CastingslForgings (CF) 

VT Direct (D) Remote (R) 

If approved by the CMC, additional techniques may be added as required. 

7.6 Scope of certification: Personnel currently certified under one Industry Sector may 
certify in another Sector without retaking the Basic Examination, Method Examination, 
or General Examination, as applicable, but shall complete the Sector-specific 
examinations for the new Sector. 

7.7 Grading 

The grading of qualification examinations shall be done by ASNT Technical Services 
staff in accordance with nationally accepted psychometric principles approved by the 
CMC. 

7.8 Re-examination 

7.8.1 Candidates retaking failed examinations within 12 months of the initial 
examination shall submit a new examination application that shows personal 
information, changes in experience and training gained since the initial 
application. Personnel re-examining after 12 months of the most recent attempt 
shall complete the full application. 

7.8.2 Candidates failing examination(s) for behavior in violation of the applicable code 
of ethics are subject to sanctions up to (but not limited to) invalidation of current 
examinations , revocation of existing AS NT certifications and loss of the right to 
sit for future ASNT examinations. 
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7.9 Vision Requirements 

Initial and subsequent annual visual acuity and color differentiation examinations are 
the responsibility of the employer. 

8.0 Examination Results 

8.1 The ASNT Technical Services shall send examination results in PassfFail format to the 
candidate by surface mail or commercial carrier within 30 business days from the date of 
the examination. Results may be released to the candidate by fax or e-mai l only upon 
receipt of a written request signed by the candidate. The signed request shall specify the 
transmittal method and address where the information is to be sent. 

8.2 Candidates that successfully pass all required qualification examinations for ACCP 
certification shall be issued certification documents for the appropriate test method or 
technique as described in 10.0, Certification. 

8.3 Candidates that do not pass all of the required examinations for certification may retake 
the failed examinations and if successfully completed within the time frames shown in 
paragraph 7.3, shall be issued certification as noted above. 

9.0 Eligibility for Certification 

To be eligible for ACCP certification, candidates must meet the following requirements : 

9.1 must have passed all required examinations for the appropriate test method or technique 
as shown in paragraphs 7 .1 or 7.2; and 

9.2 Level II candidates must have met the following experience requirements: 

Table 2: Level II Experience Requirements 

ET MT PT RT UT VT 
l Minimum Hours in Method: 800 265 200 800 800 200 
I Total Hours in NDT" 1600 530 400 1600 1600 400 

A: Experience shall be based on the actual hours worked in the specific method. 

B: While fuitilling total NDT experience requirement, experience may be gained in more 
than one (1) method, and hours spent performing NOT-related tasks may be counted. 
Minimum experience hours must be met for each method. 

9.3 The experience requirement for LevelllI candidates is satisfied when the experience 
requirements shown in paragraph 6.2 are met. 
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10.0 Certification 

10.1 By issuing ACCP certification documents, ASNT certifies that the individual has 
satisfied the requirements of this document; however, ASNT does not give authority 
or license to that individual to perform NDT. 

10.2 The employer should, through a NDT Level III, review the individual ' s qualification 
records for satisfactory completeness and retain copies thereof prior to authorizing the 
individual to perform NDT. The employer shall be solely responsible for authorizing 
employees to perfOlm NDT. If the individual is self-employed, then the individual 
shall assume all employer responsibilities described herein. 

10.3 Upon successful completion of all qualification examinations required for the 
applicable test method or technique, ASNT will issue a parchment-type certificate 
and a wallet card indicating that the person named has met the ACCP requirements 
for the test methods or techniques shown. The certificate and wallet card remain the 
property of AS NT and must be surrendered on demand. 

10.3. I The ACCP certificate shall be 8-1/2" x II" in size and shall be light blue for 
ACCP Level II personnel and tan for ACCP Professional Level III personnel. 
Each certificate shall contain the following as a minimum: 

10.3.1.1 

10.3.1.2 

10.3.1.3 

10.3.1.4 

10.3.1.5 

10.3.1.6 

10.3.1.7 

10.3.1.8 

10.3.1.9 

10.3.1.10 

10.3 .1.11 

the ACCP name with a raised gold leaf ASNT logo; 

the name of the certificate holder; 

the level of certification; 

the test methodes) for which ACCP certification is held; 

the applicable Industrial Sector(s); 

the extent of limitation if a certification is limited; 

the initial certification date; 

the certification expiration date; 

a unique ACCP identification number; 

the signature of the ASNT President and CMC Chairman at the time 
the certificate was issued; and 

the raised, embossed ASNT seal. 

10.3 .2 The ACCP wallet card shall be a plastic driver's license type card and shall 
contain the following as a minimum: 

10.3.2.1 the ACCP name and logo; 

10.3.2.2 the name of the certificate holder; 

10.3.2.3 a picture of the certificate holder's face; 

10.3.2.4 the level of certification; 

10.3 .2.5 the test methodes) for which ACCP certification is held; 

10.3.2.6 the applicable Industrial Sector(s); 
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10.3.2.7 the extent of limitation if a certification is limited; 

10.3.2.8 the initial certification date for each test method or technique; 

10.3.2.9 the certification expiration date for each test method or technique; 

10.3.2.10 a unique ACCP identification number; 

10.3.2.11 the signature of the certificate holder; and 

10.3 .2.12 the signature of the ASNT Technical Services Manager at the time the 
wallet card was issued. 

10.3 .3 In no case shall an individual sign their own certification documents. The CMC 
Chairman or Technical Services Manager shall have the authority to sign these 
documents. 

11.0 Certification Validity 

11.1 ACCP certification shall remain valid for a period not to exceed five years. At the 
end of the first 5-year period after examination, certificates may be renewed by 
application as described in paragraph 12. At the end of the tenth year after 
examination certificates must be renewed by examination as described in paragraph 
13. For certifications issued via a 3m-party agreement, the renewal/recertification of 
the 3'd -party certification may be accepted as proof of renewal provided the 3'd -party 
requirements meet or exceed the ACCP requirements and have been approved by the 
CMC. 

11.2 Certifications that are not renewed shall be considered expired and the certificate 
holder will be required to retake all initial certification examinations to regain ACCP 
certification. 

11.3 New validation periods shall be for a period of five years from the current expiration 
date unless renewal is tied to other expiration dates based on agreements with other 
third-party certification bodies. [n no case shall a single certification period exceed 
five (5) years. 

llA If a significant interruption of continued satisfactory work activity in that period of 
validity occurs, the applicant shall be required to recertify as detailed in paragraph 12. 

"Significant interruption" is defined as: 

IIA.I A time period greater than the sum of an individual's NOT experience 
at all levels of qualification in the method; 

11.4.2 A time period greater than 12 of the last 24 months; or 

l1A.3 A time period greater than 36 of the last 60 months . 

11.5 Certification shall be ruled invalid if the CMC determines that the certificate holder 
has violated the applicable code of ethics. 
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I 1.6 If ACCP certification is revoked, the ACCP certificate and wallet card must be 
returned to AS NT. 

II. 7 Employer authorization (see paragraphs 2.9 and 10.2) shall expire when employment 
with that company or agency is terminated. 

12.0 Renewal by Application 
At the 5-year interval after certifying by examination and at 10-year intervals thereafter, 
certificate holders may renew their certifications by submitting the appropriate ACCP 
Renewal application and fees to ASNT. Applications may be submitted as early as six 
(6) months prior to the earliest certification expiration date and must be received no later 
than two (2) months prior to the expiration date. The completed application must satisfy 
the renewal requirements shown in Appendix A for the applicable test method and level 
of qualification for which renewal by points is sought. 

Personnel that do not meet the ACCP requirement for renewal by points, or at the option 
of the certificate holder, may renew by taking the abbreviated examination (paragraph 
13) in place of renewal by points. 

ACCP certificates renewed by points shall have new expiration dates set for five years 
from the current expiration date. 

13.0 Renewal by Examination 

At the 10-year interval after certifyi ng by examination and at 1O-year intervals thereafter, 
certificate holders are required to renew by abbreviated examination. Renewal by 
examination requires submittal of a completed renewal by examination application and 
fees to ASNT and may be submitted not less than (3) months and up to nine (9) months 
prior to the applicant's current expiration date. 

Examinations must be scheduled so that all renewal requirements have been met prior to 
the applicant's expiration date. The completed application must satisfy the renewal by 
examination requirements shown in Appendix A for the applicable test method and level 
of qualification for which recertification is sought. 

ACCP certificates renewed by examination within six months of the current examination 
date shall have new expiration dates set for five years from the current expiration date. If 
re-examination occurs more than six months prior to the current examination date, the 
new expiration date shall be 5 years from the examination date. 

14.0 Documentation 

14.1 The CMC shall maintain and publish at least annually, by suitable means, a li st of all 
certified individuals including the level of certification, Industrial Sectors and NOT 
methods or techniques for which certification is held. 
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14.2 A file shall be maintained for each individual certified, for each applicant who has not 
obtained certification, and for each individual who has had certification revoked, 
suspended, or terminated containing: 

14.2. 1 completed application forms; 

14.2.2 examination documents including, but not limited to, answer sheets, 
identification of specimens, and results of examinations; 

14.2.3 renewal and recertification documents including evidence of having met all 
renewal and recertification requirements (as applicable); and 

14.2.4 reasons for any withdrawal or suspension of certification and details of any 
other penalties. 

14.3 All individual certification files shall be considered confidential and shall be 
maintained in a secure location and for a duration in accordance with approved CMC 
operating procedures. 

15 .0 Applicant Rights 

Appeals, Complaints, and Disputes: An appeals process exists for the resolution of 
appeals, complaints, and disputes received from candidates, certified persons, their 
employers and other parties regarding the certification process, qualification criteria, or 
the performance of certified persons. 

Confidentiality: Information gained in the course of the certification process shall not be 
disclosed to any third party except as required by law, 

16.0 Program Change Notification 

Changes to the ASNT Central Certification Program (ACCP) are posted on the ASNT 
[ntemet website, at www.asnt.org under the "Certification" link. Notification of changes 
will be published in the AS NT monthly periodical, Materials Evaluation magazine. 

17.0 Accommodation for Disabilities 

ASNT will make appropriate accommodations for persons with documented disabilities . 
Candidates should contact the ASNT Technical Services Department prior to 
examination dates to arrange special accommodations. 
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APPENDIX A 

ASNT NDT PROGRAM RENEWAL REQUIREMENTS 

A. ASNT NDTlPdM Level III Certification 

The period of certificate validity is 60 months from date of issue, ending on the last day of 
the expiration month shown on the wallet card and certificate. Renewal of ASNT NDT 
Level III personnel is intended to apply only to individuals who maintain continued active 
employment in NDT Level III functions and demonstrate efforts to keep abreast of the 
technology in the Method(s) for which Renewal is sought. Renewal may be by re
examination or by application subject to the following conditions. Each applicant: 

I. Must submit the appropriate ASNT Renewal application and fees ; 

2. Must reaffirm the AS NT Level III Code of Ethics; 

3. Shall affirm continued active employment in Level III functions as related to the 
NDT Method(s) for which renewal is sought as noted below: 

a) Such employment must have covered at least 36 months during the current valid 
Certification period but not necessarily 36 consecutive months. There shall be no 
break greater than 12 consecutive months. 

b) At least 12 of the 24 months immediately preceding the expiration of the 
Certification must have been spent in Level III functions. 

c) If work experience during the certification period did not include all Methods for 
which Renewal is sought, at least two additional points shall be obtained in each 
Method for which there was no work experience. 

d) The effort to keep up to-date, contribute to knowledge or maintain continued 
growth in the Method(s) for which the individual is certified or to expand 
knowledge in related technologies must be demonstrated by obtaining a minimum 
of 25 points during the five (5) year period of certification by engaging in the 
activities listed in Table 1. 

B. A CCP Professional Level III Certification 

The period of certificate validity is 60 months from date of issue, ending on the last day 
of the expiration month shown on the wallet card and certificate. At the first 5-year 
interval after being certified by examination (or for applicants that came into the ACCP 
based on holding an approved third-party NDT certification), applicants may renew their 
certification(s) by meeting all of the requirements listed in paragraphs A(l-3) above. 
Renewal by examination may be done instead of renewal by points at the request of the 
applicant. 

At the I O-year interval, applicants must renew by examination by meeting all of the 
requirements listed in paragraphs A 1 and A2 above and taking an abbreviated written 
renewal examination. The renewal examination shall consist of 10 questions on 
certification programs and 20 questions per test method covering the application of that 
test method. 

Personnel who gained their ACCP Levellll certification based on certification(s) issued 
by an approved 3rd-party NDT certification program may renew their ACCP 
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certifications by submitting the documentation listed in paragraphs A I and A2 above, 
along with a copy of their current 3rd-party NDT certificates for the applicable test 
methods. 

C. ASNT NDT Level II Certification 

The period of certificate validity for all AS NT NDT Level II certificates is 60 months from 
the date of issue, with certification ending on the last day of the expiration month shown on 
the wallet card and certificate. AS NT NDT Level II personnel may renew in two ways, by 
points (without re-examination) or by re-examination. Details of these processes are shown 
below. 

1. Recertification by Application 

To recertify by application ("Points") a certificate holder: 

a. Must submit the appropriate ASNT Renewal application and fees; 

b. Must reaffirm the ASNT Level II Code of Ethics; 

c. Shall affirm continued active employment in Level II functions as related to the 
NDT Method(s) for which renewal is sought as noted below: 

1. Such employment must have covered at least 36 months during the current 
valid Certification period but not necessarily 36 consecutive months. There 
shall be no break greater than 12 consecutive months. 

[I. At least 12 of the 24 months immediately preceding the expiration of the 
Certification must have been spent in Level II functions. 

d. Documentation of continued NDT involvement during the current five-year 
period of certification by submitting a minimum of 12 points in one or more of 
the activities listed in Table 1. 

2. Recertification by Examination 

Personnel wishing to recertify by examination must fill out a new ASNT NDT Level II 
examination application in the same manner as was done for initial certification. The 
new expiration date for personnel that recertify by examination within 6 months of their 
current expiration date will be 5 years from their current expiration date. Personnel that 
recertify by examination more than 6 months prior to their current expiration date will 
receive new expiration dates 5 years from their date of successful re-examination. 

D. Conversion of ACCP Level II to ASNT NDT Level II 

Personnel that hold currently valid ACCP Level II certificates may convert those 
certifications to ASNT NDT Level II certifications by submitting an AS NT NDT Level II 
renewal application and meeting the requirements shown in paragraphs C( I lea-d) above. 
Once converted, the certificate holder would be required to retake the ACCP Practical 
and Instruction Preparation to regain ACCP certification in the applicable test methodes). 
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E. ACCP Level II Certification (For CWIIACCP Certification, see'll F) 

The period of certificate validity for all ACCP Level II certificates except those VT 
certificates issued through the A WSI ACCP agreement is 60 months from date of issue 
ending on the last day of the expiration month shown on the wallet card and certificate. 
AWS/ACCP VTcertificates, denoted with VT* on the wallet card and certificate, expire on 
the date of the certificate holder's current CWI or SCWI certification. 

1. At the 5-year interval after initial certification or recertification by examination (and at 
10-year intervals thereafter), ACCP Level II certificate holders may renew their 
certification(s) by meeting the following requirements : 

a. Submit the appropriate ASNT recertification application and fees ; 

b. Re-affirm the ASNT Level II Code of Ethics; 

c. Affirm continued active employment in Level II functions as related to the NOT 
Method(s) for which renewal is sought in the following manner: 

OR 

I. Submit a letter from the employer affirming that the applicant has been actively 
employed in NOT in the applicable test methods with no break greater than 12 
consecutive months. 

II. Submit letters from two (2) third parties NOT users attesting that the applicant 
has satisfactorily performed NOT in the applicable test methods within the current 
certification period; and 

iii. Demonstrate continued NOT involvement during the current five (5) year period 
of certification by submitting a minimum of 15 points in one or more of the 
activities listed in Table I. 

2. At the to-year interval after initial certification or recertification by examination (and at 
10-year intervals thereafter), ACCP Level II certificate holders must renew by 
examination by submitting the information detailed in paragraphs I(a) and l(b) above 
and must pass an abbreviated practical renewal examination in place of submitting 
renewal points. The renewal examination will consist of a hands-on practical 
examination of at least two ASNT test pieces per test method, with a minimum of one 
test piece in each applicable test technique. 

F. ACCP Level II though the A WS Agreement 

At the 3- and 6-year A WS certification intervals, personnel who received their ACCP 
Level II Visual Testing (VT) certification through the AWS/ASNT agreement (designated on 
the certificate and wallet card by VT*) have ACCP expiration dates that match their CUlTent 
A WS CWI or SCWI certificates. Such personnel may renew their ACCP VT certification by 
submitting the appropriate ASNT recertification application and fees; re-affirming the AS NT 
Level II Code of Ethics; submitting a copy of their renewed CWI/SCWI certificate or wallet 
card and a Jaeger J-l eye examination (or equivalent) that was administered within the past 
12 months . Renewal applications can be submitted up to 60 days after the A WS expiration 
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date. After 60 days applicants must re-apply for ACCP certification using the initial 
certification application. 

At the 9-year A WS certification interval, applicants must submit the appropriate ASNT 
recertification application and fees ; re-affirm the ASNT Level II Code of Ethics and submit a 
copy of their renewed CWIlSCWI certificate or wallet card. 

Additionally, 9-year applicants must submit documentation of having passed the 9-year CWI 
or SCWI recertification examination or take the ACCP abbreviated Practical examination. 

Personnel that do their 9-year A WS renewal based on continuing education (submitting 
POHs) or by taking the AWS recertification course are required to take the ACCP 
abbreviated Practical examination to renew. (The ACCP requires re-examination at no 
more than lO-year intervals .) 

If the A WS 9-year recertification Practical examination is taken prior to the ninth year of 
ACCP certification, that date may be considered the ACCP I O-year renewal by examination 
and the next 3-, 6- and 9-year cycle shall start from the date of that renewal. 

G. Third-Party Level II certificate holders 

Personnel who gained ACCP Level [[ certification based on certification(s) issued by an 
ASNT Approved 3rd-party NOT certification program may renew by submitting the 
appropriate ASNT recertification application and fees ; re-affirming the ASNT Level II Code 
of Ethics and submitting a copy of their renewed 3rd-Party certificate or wallet card. 

H. Renewal by examination 

Renewal by examination can be requested at any time subject to the following conditions: 

I. At any time prior to their expiration date, AS NT certificate holders may apply to take the 
following renewal examination(s) applicable to their certifications: 

a. For ASNT NOT Level III certification, the full Method examination(s); 

b. For ASNT NOT Level II, the applicable General and Specific examinations; 

c. For ACCP Level III, the applicable abbreviated written examination(s); and 

d. For ACCP Level II, the applicable abbreviated Practical examinations. 

2. If such examination(s) are taken before the expiration date and successfully passed in 
Methods for which the individual currently holds a valid Certification, the process is 
considered to be renewal by examination. 

3. Failure to successfully renew prior to the current expiration date will require that the 
applicant recertify as a new examinee. 
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TABLE 1: ASNT RENEWAL POINTS 

The following NOT-related activities may used to accumulate points to be used for renewal of 
ASNT NOT certifications. All points must be earned within the last 5-year certification period. 

Point 
Maximum points 

Activity 
value allowed per 

certification period 

AI 
Teaching NOT courses for which academic credit or 1 point per 2 

16 IAGET accredited GEUs ARE given: contact hours 
- ---------- ".- ------------- -----------------_ .. ---------------------- --------------------- --------_. -------------------

Az 
Teaching NDT courses for which academic credit or 1 point per 2 

10 IAGET accredited GEUs are NOT given: contact hours 

A maximum of 16 points may be claimed in Category A 

Additional classroom or computer-based NDT training. 1 point per 4 B (Documentation must include number of contact hours 
contact hours 

10 
and verification of successful completion.) 

Authoring or co-authoring technical NDT presentations at 2 points per 
C local technical society· or national meetings· . 

initial 8 (To receive credit, the individual must have contributed at 
presentation 

least 50 percent of the content.) 

0 Attending technical sessions , seminars or panels at local 1 point per 3 
10 

AS NT Section or at NDT-related national meetings·. contact hours 

Preparing and publishing an original NDT-related peer 
3 points per 

E reviewed paper or full article· in a technical society 
paper or full 12 publication·. To receive credit, the individual must have 

article 
contributed at least 20 percent of the content. 

F Authoring short technical tips in the ASNT TNT 1 point per 
6 Newsletter or other NDT-related technical publication published Tip 

G Development and technical review of AS NT publications 
See Definitions 

15 on page 7 

Documented NDT contributions to NDT-related technical 
2 points per 

H society committee projects. 
completed 12 

project 

I Other non-ASNT third party technical certifications such 
1 pt per cert 5 as GWI, API, NAGE, ASO, etc. 

J Membership in the American Society for Nondestructive 
Testing* 

1 point per year 5 

K Serving as ASNT trained Monitor or Assistant Monitor at 1 point per 1/2-
6 AS NT examinations day session 

L Performance of external NDT audits· 2 per audit 8 

M Receiving a patent· for an NDT related product 4 per patent 12 

• See definitions 
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INFORMATION CONCERNING THE POINT SYSTEM FOR RENEWAL 

I. ASNT Level ill Refresher Courses, accredited CEU courses, college courses, corporate 
training department courses and courses of similar quality leading to examinations do qualify 
for renewal points, provided they contribute to knowledge and growth at or above the 
qualification level (Level" or III) in the methods in which the applicant is certified, or are 
NOT-related (e.g. math, physical science, QC, etc.), or cover advanced NOT material. 

2. Time spent taking examinations of any kind do NOT qualify for renewal points. 

3. Acting as a Session Chairman at a Society meeting, or as a Section Officer, National Officer, 
Council, or Committee Chairman does NOT qualify for points; these are not technical 
functions. The only exception is for participation in technical society meetings whose 
primary function was to accomplish a significant technical (not administrative) project. Such 
projects must meet the requirements for Activity H in Table I. 

4. Test procedures, QC manuals, etc. prepared for employers do not qualify for points; they are 
considered as part of an applicant's occupational or work experience. 

5. To earn points for attendance at technical sessions, documentation of attendance at the actual 
technical presentations must be submitted. Proving general attendance at the conference is 
not sufficient. At all ASNT Conferences, forms for documenting attendance are provided at 
each technical session; have them signed by the session chairperson and submit copies of 
them with the application for recertification. 

6. Reports prepared for employers do not qualify for points unless and until they are given as a 
technical presentation or published per Activities C or F in Table I. 

7. Passing mathematics or physical science courses in connection with a college degree 
program qualifies for points, but it is the applicant's responsibility to document the contact 
hours in order to receive the point credit. 

8. Certificates of completion for courses must show either contact hours or CEUs. [t is up to the 
applicant to supply suitable documentation showing such hours or CEUs. One CEU equals 
10 contact hours and is equivalent to 2.5 ASNT recertification points. 

9. Providing the name of a person who can verify points is not satisfactory documentation. It is 
the applicant's responsibility to provide hard copy, i.e., documentation with the attesting 
person's signature. 

10. To count for points, papers must be published in a technical society journal or official society 
publication. Publications which are not generall y available to the public, such as company or 
governmental meetings or reports, are not acceptable. Similarly, talks given at meetings not 
open to the public do not earn points. 

I I. [n general, the type of point documentation is the same as that needed to satisfy a strict 
QAJQC auditor. The ASNT Certification Program records are audited annually and must 
show strict compliance with the above rules and procedures, so full compliance is required of 
all applicants, including proper documentation. [n case of doubt about the suitabi li ty of 
documentation or whether points should be awarded, the final decision rests with the 
Certification Management Council. 
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DEFINITIONS 

Committee Projects: Specific identifiable official activities of the national technical societies 
such as round-robin or individual studies, preparation of guidelines, appendices, specifications, 
recommended practices, codes or standards, etc., may qualify. Documentation may include 
memo or letter reports, drafts of committee output documents, or major written comments on 
documents. Verbal comments, attendance at meetings, or return ballots without major comments 
do not qualify. Work on ASNT publications should be accrued under Categories E, F & G. 

External NDT Audit: An NDT audit of a facility other than that of the auditor's place of 
employment such as NDT vendor or supplier audits. 

Full Article: A full article is one of 1000 words or more at the time of publication. 

Membership: Membership will be calculated based on the number of months a certificate holder 
has been a member in the current 5-year certification cycle. For each month of membership, 
I /12th of a point (0.083 points) may be claimed. 

National Meetings: Meetings, conferences, symposia, seminars, panels, etc., organized or 
sponsored by a national technical society or societies and advertised nationally. Regional 
conferences may qualify if they meet the above criteria. Trade shows and trade association 
meetings do not qualify. Closed meetings, i.e. , those with attendance or notification restricted to 
certain groups, do not qualify. Foreign or international meetings qualify if the sponsor(s) are 
national or international and the attendance is not restricted. 

Patents: Patents shall be those issued by the U.S. Patent Office or equivalent non-US 
governmental agency. 

Publication Development and Review: Authors and reviewers may earn points for publication 
activities as shown below provided the contribution is published. 

Publication 
Activity Points 

type 
Publication 

Activity type 

_ ~~n!.'"i~u~e_o~eJ~15~a~t~_ 3 
NDT - - - -

S.:H~r!..b~t«:.p!,! ~ ~n~ :h~p~c~ 1 
Handbook - - - -

Review one chapter 1 

Materials 
_ C_o!!.t1!b~t~ ~Il ~rt!..c~ Q Q0.9~ ~o~d.9_ 
_ ~o_nt:Ei~u!.e ~h.?r~ ~tlc~ ~r _T.:c~ !i~ _ Evaluation 

Article review 

Study Author or revise one full book 3 ------------------------- ------- _ C_o!!ltib~t.: ~1.!. '!..rt!..c~ Q Q0.9-t ~o!d~)_ 
Guides, ____ ~l!.I!.P~£~:~t~~~!:~v.!~~ ____ 2 

--- ---- TheNDT _ S.?~lrlb~t~ !y~r~~g_S~~r~r_T2.p __ 
Q&A ___ ~~~~!.P~£~:'::l~I2.~!.~vl~~ ___ 1 

--- ----
Technician _ ~0.!1t!i~u!.e ~h.?r.! ~rtlcl~ ~r ]:c~ ri~ _ 

Books, etc. Contribute single chapter 1 Article review 

Written or e-mail acknowledgement of receipt and publication of such materials by the 
Publications Department will serve as documentation of completion of an assignment. 

Points 

3 
- - --

1 - - - -
1 

3 - - --
1 - - --
1 - - - -
1 

Significant Interruption: For the purposes of ASNT recertification, a break greater than 12 
consecutive months . 

Technical Society: A not-for-profit society representing a segment of industry in an NDT
related field or representing an industry that is an NDT user. 

Technical Society Publications: The publications of national technical societies qualify. 
Foreign or international technical journals also qualify. 
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ASNT will attempt to notify certificate holders that their certificates are coming due for renewal using the postal 
and e-mail addresses in the certificate holder's ASNT membership/certification record. 

It is the respollsibility of each certificate holder to ellsure that their cOlltact illformatioll is correct. 

AS NT shall not be responsible for correspondence not reaching certified personnel. Renewal forms may be 
requested from the ASNT Technical Services Department or may be downloaded from the Certification pages on 
the ASNT website at http://www.asnt.org/certification/certification.htm. 

Item 

AI 

A2 

B 

C 

0 

E 

F 

G 

H 

I 

J 

K 

L 

M 

POINTS DOCUMENTATION 

Below are examples of typical documentation for each of the points categories. Similar 
documentation that is submitted will be considered on an individual basis. 

Typical Documentation 

Training course outlines showing the NOT subject and number of classroom/contact hours and a copy 
of an IACET CEU certificate with your signature as the instructor. For academic courses, a copy of 
the course description (from a school Course Catalog, etc) showing the subject, hours, and you as the 
instructor. 

Training course outlines showing the NOT subject and number of training hours. A copy of a 
student's training documentation that would be placed in their company personnel certification file is 
satisfactory as long as the hours, subject and your name as instructor is shown. 

Evidence of completion such as transcripts, certificates, diplomas, grades, etc. which denote contact 
hours or CEUs issued, the course subject and your participation. 

Meeting notices, published programs, or correspondence on company or society letterhead, which 
identify the meeting, presentation title, presenter/author's name, and date. 

Registration forms , trip reports, certificates of attendance, correspondence, or other positive evidence 
of attendance. This must denote activity title, date, location, and content. 

The first page of a published paper is adequate, provided the title, the author(s) name(s), and the name 
and date of the publication appear. 

A copy of the page showing the published technical tip with your name on it as the author or a copy of 
an e-mail from the editor stating that you did submit a tip that was used. 

A copy of a letter, fax or e-mail from the appropriate ASNT Editor attesting that you have performed 
the development work or technical review being claimed. 

*** NOTE: YOLI must request such documentation; it will not be generated automatically. *** 
Committee meeting minutes or memoranda, correspondence, letter reports, or other evidence that 
identifies your role in completing committee projects is acceptable. 

Copies of currently valid NDT-related certifications. Note: If a certification body issues individual 
certificates for each NOT test method, only one such certificate will be accepted from that cert body 
for each Level of qualification. Certificates issued by the same cert body but for different applications 
(such as API 653, 510 or 570 certs) would each count as a separate certification. 

Copies of your ASNT membership cards showing the dates or membership, a copy of the receipt for 
payment of membership for specific years or written or e-mail confirmation by an ASNT Staff 
member will be accepted . 

A copy of the agreement between AS NT and the Monitor (or Assistant Monitor) is acceptable. 

A letter from a responsible agent of the 3rd party that was audited attesting that the applicant 
performed an NDT audit is acceptable. (Audit materials are by nature confidential and are not wanted 
and will NOT be accepted). 

A copy of a new or renewed patent for an NOT product is acceptable provided it was granted or 
renewed within the current 5-year certification period. 
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NBIC Subcommittee R&A Action Block 

Subject Change reference standard, "ACCP- J89" to "ANSI/I\.SNT CP- 189" and also 
included reference to the ACCP Program. 

File Number 

Proposal 
Explanation 

Prop. on Pg. 

In NBI C Part 3, Paragrdph S6.1O b), "ACCP- 189" is referenced, but this 
standard docs not exist. The correct reference standard is "'ANSIIASNT 
CP-J89" . This does not appear to be an errata though. It li rst appeared 
this way in the 2007 Edition ofNBIC Part 3, when Supplement 6 was first 
printed. Either SNT-TC- IA or CP-189 is used as a guidel ine for employers 
to estab li sh thei r written practice and not used for meeti ng the examination 
and demonstration requirements. From the existing language, it appears 
that the intent was to also include the ACCP Program. This item also 
includes reference to the ACCP Program and other edi tor ial modifications, 
which brings this paragraph in line with Paragraph 4.2 b). 

Project Manager Nathan Carter 

Task Group 
Negatives 

TG Meeting Date 
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NBIC Subcommittee R&A Action Block 

NBIC Part 3, Paragrapb S6. 1O b) 

Current 

b) NDE personnel sha ll be qualified and certified in accordance with the 

requirements of the original code of construction . When this is not possible or 

practicable, NDE personnel may be qualified and certified in accordance with 

their employer's written practice. ASNT SNT-TC-1A, Recommended Practice for 

Nondestructive Testing Personnel Qualification and Certification, or ACCP-1 89, 

Standard for Qualification and Certification of Nondestructive Testing Personnel, 

may be used to fulfill the examination and demonstration requirements of SNT

TC-1A and the employer's written practice. Provisions for qualification and 

certification of NDE personnel shall be described in the "TR" Certifi cate Holder's 

written quality system. 

Proposed 

b) NDE personnel shall be qualified and certified in accordance with the 

requirements of the original code of construction. When this is not possible or 

practicable, NDE personnel may be qualified and certified in accordance with their 

employer's written practice . ASNT SNT-TC-1A, Recommended Practice for 

Nondestructive Testing Personnel Qualification and Certification, or~NS I /ASNT CP-

189 ACCP 189, Standard for Qualification and Certification of Nondestructive 
~ 

Testing Personnel, shall be used as a guideline for employers to establish their 

written practice. The ASNT Centra l Certification Program (ACCP) may be used to 

fu lfill the examination and demonstration requirements of 8NT TG 1,A, aAa the 

employer's written practice. Provisions for trainin g, experience , qualification and 

certification of NDE personnel shall be described in the "TR" Certificate Holder's 

written quality system. 

[ Comment [NAC]] : Insert 
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