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1. Call to Order  
Chairman George Galanes called the meeting to order at 8:00 a.m. 

2. Announcements 
Chairman George Galanes presented announcements for the remainder of the week. 

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 21, 2015 
A motion was made and unanimously approved to accept the minutes of the January 21, 2015 meeting 

5. Review of the Roster (Attachment Page 1)  
R Valdesz is sitting in for Craig Hopkins, Monty Bost is sitting in for James Larson, and Pat Becker is 
sitting in for Ray Milletti. There are 17 members present. (Roster and Sign In, Attachment Pages 1-3) 
 
a. Nominations 
 

 A motion was made and unanimously approved to have Mr. Nathan Carter become a member of The 
Sub Group,(SG) Repairs and Alterations 
 

 A motion was made and unanimously approved to have Mr. Adrian Pollock become a member of the 
SG FRP. 
 

 A motion was made and unanimously approved to have Mr. Robert Underwood become a member of 
the SG Historical Boilers. 
 

 A motion was made and unanimously approved to have Mr. Jamie Walker become a member of the 
Subgroup on Repairs and Alterations. 

 
b. Reappointments 
 

 A motion was made and unanimously approved to reappoint Mr. George Galanes, Mr. Brian Boseo, Mr. 
Paul Edwards, Mr. James Larson, Mr. Brian Schulte, Mr. James Sekely, and Mr. Michael Webb to the 
Subcommittee Repairs and Alterations. 
 

 A motion was made and unanimously approved to reappoint Mr. Bryan Schulte, Mr. Paul Edwards, Mr. 
George Galanes, Mr. Frank Johnson, Mr. James Larson, Mr. Ray Milletti, Mr. James Pillow, Mr. James 
Sekely, and Mr. Michael Webb to the Subgroup Repairs and Alterations. 
 

 A motion was made and unanimously approved to reappoint Mr. Stephen Butler, Mr. David Conrad, 
Mr. Robert Franzen, Mr. David Griner, Mr. Steve Jackson, Mr. Stephen Lee, Mr. Doyle McCormack, 
Mr. George Scerbo, Mr. Richard Stone, and Mr Robert Yuill to the Subgroup Locomotive Boilers. 
 

 A motion was made and unanimously approved to reappoint Mr. Ed Soltow, Mr. Timothy Bonn, Mr. 
Merle Minick, and Mr. Andrew Stupica to the Subgroup Graphite. 
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 A motion was made and unanimously approved to reappoint Mr. Bernard Shelley, Mr. Juan Bustillos, 
Mr. Terry Cowley, Mr. Rick Crawford, Mr. Doug Eisberg, Mr. Michael Gorman, Mr. David 
Hodgkinson, and Mr. Dale Keeler are eligible for reappointment to the SG FRP.  A vote will be taken. 

 

 A motion was made and unanimously approved to reappoint Mr. Tom Dillon to the SG Historical 
Boilers. 

 
c. Officer Selection 
 

 The meeting was turned over the Vice Chairman Mr. Jim Pillow for the voting process.  
The members of the subcommittee were asked if anyone wished to move their name forward to be 
considered for Chairman.  Mr. George Galanes expressed interest in continuing as Chairman of the Sub 
Committee, (SC) Repair and Alterations. No other member placed there name in nomination.  
A motion was made and unanimously approved to appoint Mr. George Galanes as Chairman of 
Subcommittee Repairs and Alteration. 
The meeting Chairmanship was returned to Chairman Mr. George Galanes. 
 
 

 The members of the subcommittee were asked if anyone wished to move their name forward to be 
considered for Vice Chair of Subgroup Repairs and Alterations.  Mr. Bryan Schulte expressed interest in 
being Vice Chair of the SG Repair and Alterations. No other member placed there name in nomination.  

 A motion was made and unanimously approved to appoint Mr. Bryan Schulte as Vice Chair of SG 
Repairs and Alteration. 

 

 A motion was made and unanimously approved to endorse Mr. Ed Soltow for Chair of SG Graphite. 
 

 A motion was made and unanimously approved to endorse Mr. Bernard Shelley for Chair of SG FRP. 
 

 A motion was made and unanimously approved to endorse Mr. Tom Dillon for Vice Chair of SG 
Historical Boilers. 
 

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: W. Sperko (PM), B. Wielgoszinski, and George Galanes 
 
History: 
 
July 2014 
Mr. Galanes reported that a task group of W. Sperko (PM), B. Wielgoszinski and himself has been 
assigned. 
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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:  
July 15, 2015  
Mr. Galanes reported during the first letter ballot process there appeared to be issues with lack of voter 
participation. After the interpretation was discussed, the motion was unanimous to reaffirm the 
interpretation and send out for a 2nd letter ballot. 

 

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:  
July 15, 2015  
Mr. Morelock reported during the first letter ballot process there appeared to be issues with lack of voter 
participation. The interpretation was discussed; a motion was unanimous to reaffirm and to send the 
interpretation out for a 2nd letter ballot. 

 

Item Number: IN15-0201 NBIC Location: Part 3 Attachment Pages 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:  
July 15, 2015  
A task group was assigned. B. Wielgoszinski and his task group above will work on this interpretation.  
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7. Action Items 
 

Item Number: NB11-0204B NBIC Location: Part 3, S2 No Attachment
General Description: Review NDE requirements of stayed areas for historical boilers 
 
Subgroup: Historical 
 
Task Group: M. Wahl (PM), J. Larson, F. Johnson 
 
History: 
 
July 2010 
A task group of M. Wahl (PM), J. Larson and F. Johnson was assigned. 
 
January 2011 
Mr. Wahl gave a progress report. 
 
July 2011 
No progress. 
 
January 2012 
A progress report was given by Mr. Wahl. 
 
July 2012 
A progress report was given by Mr. Wahl. 
 
January 2013 
A progress report was given by Mr. Wahl. The requirements were reviewed to assure the task group was 
working in the right direction. 
 
July 2013 
A progress report was given by Mr. Wahl. Discussion included: adding language related to 
Jurisdictional requirements, volumetric NDE. 
 
January 2014 
A progress report was given by Mr. Wahl.  Discussion included:  volumetric NDE in lieu of 
radiographic NDE and correcting Fig S2.13.10.3-a …Move arrow to correct location for knuckle radius. 
 
July 2014 
A progress report was given by Mr. Wahl. 
 
January 2015 
Mr. Galanes gave a progress report. 
 
Meeting Action:  
July 15, 2015  
Mr. Galanes gave a progress report. No action taken, the task group plans to have documents at the 
January 2016 meeting. 
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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 
 
Task Group: R. Cauthon (PM), B. Wielgoszinksi, 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:  
July 15, 2015  
Mr. Cauthon reported a Task Group under Section VIII, Div. 1 is working on PHE design requirements. 
The committee has asked the National Board Staff to correspond with the secretary of the ASME PHE 
Task Group by sending our NBIC proposal for their committees’ comments. Mr. Cauthon is cleaning up 
the proposal on the document before it is sent out. 
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Item Number: NB13-0403 NBIC Location: Part 3, S1.9.2 No Attachment
General Description: Add requirements for installation of boiler arch tubes 
 
Subgroup: Locomotive 
 
Task Group: Unknown 
 
History: 
 
July 2014 
A progress report given by Mr. Reetz. This item had not yet been considered by the SG locomotive 
boilers. 
 
January 2015 
Mr. Galanes gave a progress report.  There was no action to report. 
 
March 2015 
No progress was made at the March 2015 subgroup meeting. 
 
Meeting Action:  
July 15, 2015  
Mr. Galanes reported the Subgroup had voted to close this item with no action. A motion was made and 
unanimously approved to close this item with no action. 

 

Item Number: NB13-0902 NBIC Location: Part 3, S2 No Attachment
General Description: Review alternate methods of tube sheet repair 
 
Subgroup: Historical 
 
Task Group: F. Johnson, T. Dillon, and M. Wahl 
 
History: 
 
January 2015 
Mr. Galanes gave a progress report.  There was no action to report. 
 
Meeting Action:  
July 15, 2015  
A progress report was given by Linn Moedinger. He stated Mr. Wahl was making new figures for the 
supplement. 
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Item Number: NB13-1401 NBIC Location: Part 3, S1.9.2 Attachment Pages 19-29 
General Description: Add wording in this section regarding boiler tube welding 
 
Subgroup: Locomotive 
 
Task Group: Unknown 
 
History: 
 
July 2014 
A progress report given by Mr. Reetz. This item had not yet been considered by the SG locomotive 
boilers. 
 
January 2015 
Mr. Galanes gave a progress report.  There was no action to report. 
 
March 2015 
This item unanimously passed SG Locomotive Boilers. 
 
Meeting Action:  
July 15, 2015  
Mr. Galanes discussed this item that came from the SG Locomotive. A motion was made and 
unanimously approved to send this item out for a review and comment letter ballot on how it may be 
incorporated into the NBIC. 

 

Item Number: NB13-1403 NBIC Location: Part 3 No Attachment 
General Description: Installation of boiler tubes and arch tubes 
 
Subgroup: Repairs and Alterations 
 
Task Group: R. Stone (PM) 
 
History: 
 
March 2015 
Subgroup Locomotive Boilers requested this item be moved to Subgroup Repairs and Alterations for 
further work. 
 
Meeting Action:  
July 15, 2015  
Mr. Galanes reported the Subgroup Locomotive had voted to close this item with no action. A motion 
was made and unanimously approved to close this item with no action. 

 

Item Number: NB13-1404A NBIC Location: Part 3, S1 Attachment Page 30 
General Description: Add requirements for fillet welding staybolts in locomotive boilers 
 
Subgroup: Locomotive 
 
Task Group: Unknown 
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History: 
 
July 2014 
A progress report given by Mr. Reetz. This item had not yet been considered by the SG locomotive 
boilers. 
 
January 2015 
Mr. Galanes gave a progress report.  There was no action to report. 
 
March 2015 
This item was closed by SG Locomotive Boilers to be incorporated into NB15-1701 and NB15-1702. 
 
Meeting Action:  
July 15, 2015  
Mr. Galanes indicated the item has been incorporated into two separate action items during the March, 
2015 SG Locomotive meeting. A motion was made and unanimously approved to close this item with 
no action as it has been incorporated into items NB15-1701 and NB15-1702. 

 

Item Number: NB13-1405 NBIC Location: Part 3, S1.2.9 No Attachment
General Description: Add requirements for throttle pipes, dry pipes, superheater headers, and front end 
steam pipes 
 
Subgroup: Locomotive 
 
Task Group: Unknown 
 
History: 
 
July 2014 
Progress report given by Mr. Reetz. This item had not yet been considered by the SG locomotive 
boilers. 
 
March 2015 
This item was not worked on at the SG Locomotive Boilers meeting 
 
Meeting Action:  
July 15, 2015  
Linn Moedinger gave a progress report. No action taken. 

 

Item Number: NB13-1407 NBIC Location: Part 3, S1 Attachment Page 31 
General Description: Add requirements for repair and alteration of bolts, nuts, and studs in locomotive 
boilers 
 
Subgroup: Locomotive 
 
Task Group: Unknown 
 
History: 
 
July 2014 



 

10 
 

A progress report given by Mr. Reetz. This item had passed SG locomotive boilers but did not make the 
SC R&A agenda. 
 
January 2015 
Mr. Galanes gave a progress report. There was no action to report. 
 
March 2015 
This item unanimously passed SG Locomotive Boilers. 
 
Meeting Action:  
July 15, 2015  
The SC reviewed the proposed text from SG Locomotive. Linn Moedinger had the text formatted for a 
revision and the sub-committee made a motion and unanimously approved to send it out for a letter 
ballot at the Subcommittee level. 

 

Item Number: NB13-1408 NBIC Location: Part 3, S1 Attachment Page 32-37 
General Description: Add requirements for repair and alteration of locomotive boilers with threaded 
boiler studs of the taper thread and straight thread varieties 
 
Subgroup: Locomotive 
 
Task Group: Unknown 
 
History: 
 
July 2014 
A progress report given by Mr. Reetz. This item had passed SG locomotive boilers but did not make the 
SC R&A agenda. 
 
January 2015 
Mr. Galanes gave a progress report.  There was no action to report. 
 
March 2015 
This item unanimously passed SG Locomotive Boilers. 
 
Meeting Action:  
July 15, 2015  
The SC reviewed the proposed text from SG Locomotive. Linn Moedinger had the text formatted for a 
revision. A motion was unanimously approved to send the item out for an up or down letter ballot at the 
Subcommittee level. 

 
 

Item Number: NB14-0203 NBIC Location: Part 3 Attachment Pages 38-43 
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 
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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: 
July 15, 2015  
Rob Troutt presented a revised document for the accreditation section of Part 3 to address previous 
negatives and comments. A motion was made and unanimously approved to forward this item to the 
Main Committee for a letter ballot. 

 

Item Number: NB14-0301 NBIC Location: Part 3 Attachment Pages 44-47 
General Description: Add requirements for encapsulation 
 
Subgroup: Repairs and Alterations 
 
Task Group: Brian Boseo (PM) R. Wielgoszinski, Frank Johnson , & Kathy Moore 
 
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 15, 2015  
Mr. Boseo presented a progress report on encapsulation. Further work is to be done. Task group 
assigned with new two members – Johnson and Moore. 

 

Item Number: NB14-0302 NBIC Location: Part 3, S6 Attachment Pages 48-56 
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 
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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 15, 2015  
Mr. Chuck Withers gave a progress report that he 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 the program use the R stamp and not the TR stamp.    

 

Item Number: NB14-0701 NBIC Location: Part 3, 3.2.2 c) Attachment Pages 57-62
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) 
 
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:  
July 15, 2015  
Mr. Wielgoszinski presented the information from the Subgroup action that they voted to reaffirm the 
original proposal and move it to the Sub Committee Repairs and Alterations.  The committee voted and 
approved, with two abstentions, to reaffirm the original proposal and forward it to the NBIC Main 
Committee.  Mr. Edwards and B. Boseo abstained. 

 

Item Number: NB14-1102 NBIC Location: Part 3 Attachment Pages 63-64 
General Description: Diagram Diaphragm Weld Repair 
 
Subgroup: Repairs and Alterations 
 
Task Group: Unknown 
 
History:  
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March 2015 
SG Locomotive Boilers requested that this item be transferred to SG Repairs and Alterations for further 
work. 
 
Meeting Action:  
July 15, 2015 
Mr. Galanes was informed the Subgroup Locomotive voted to close this item with no action. This 
committee voted and unanimously approved to close this item with no action. 
 

Item Number: NB14-2401 NBIC Location: Part 3, S6.5 Attachment Pages 65-66 
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:  
July 15, 2015  
Mr. Chuck Withers gave a progress report that he 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 the program use the R stamp and not the TR stamp.    

 

Item Number: NB14-2402 NBIC Location: Part 3, S6.3 Attachment Pages 67-68 
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:  
July 15, 2015  
Mr. Chuck Withers gave a progress report that he is going to meet with Stan Staniszewski of 
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Department of Transportation, DOT. The discussions will ensure Supplement 6 meets the DOTs needs 
and to have the program use the R stamp and not the TR stamp.    

 

Item Number: NB15-0509 NBIC Location: Part 3, 2.5.3.6 Attachment Pages 69-71 
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:  
July 15, 2015  
Mr. Galanes presented proposed revisions based on Public Review Comments received to Welding 
Method 6 for filler metal names as examples. Motion was made and unanimously approved revision and 
to move it onto the NBIC Main Committee. 

 

Item Number: NB15-0511 NBIC Location: Part 3, 5.13.5.1 Attachment Page 72 
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:  
July 15, 2015  
Mr. Edwards presented a progress report on the NR task groups’ progress. Two items the task group is 
focused on are revisions to paragraph 1.8.9 and how best to promote the NR program. 

 

Item Number: NB15-0512 NBIC Location: Part 3, S3.5.5 b) Attachment Page 73 
General Description: Result of PR15-0121, should UIG-79 and UIG-80 be referenced in their entirety 
in this section? 
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Subgroup: Graphite 
 
Task Group: None assigned 
 
History: 
 
January 2015 
Mr. Galanes gave a progress report.  This item was transferred for further work to the SG Graphite. 
 
Meeting Action: 
July 15, 2015  
No report at this meeting. 

 

Item Number: NB15-1003 NBIC Location: Part 3 www.nbicshare.org
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: 
July 15, 2015 
 Mr. Troutt presented a proposed revision where the term Stamp vs. Certification language was revised. 
It was decided to take the item back to the Task Group to consider addition of code text or footnotes 
related to the transition of the ASME symbol to designator. Progress Report 

 

Item Number: NB15-1101 NBIC Location: Part 3 No Attachment
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: 
July 15, 2015  
Mr. Galanes provided the Sub Committee with a brief summary of the power point presentation on 
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Carbon Fiber Reinforced Polymer (CFRP) Reinforcement of High Pressure Metal Pressure Vessels 
technology by Mr. Olley Scholer from HJ3. This process could be an inclusion in the NBIC Part 3 for 
repairs to vessels and piping.  
The presentation will be provided in the subgroup R/A minutes. Task group appointed. It is 
recommended to have a member of FRP added to the Task Group. That Person is to be determined. 

 

 

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 
 
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:  
July 15, 2015 
A progress report was given by Mr. Galanes. The National Board staff will seek more information on 
this item. 

 
 

Item Number: NB15-1401 NBIC Location: Part 3, Section 3 Attachment Pages 74-80 
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:  
July 15, 2015  
B. Wielgoszinski gave a progress report that the task group has not had a chance to meet.  

 

Item Number: NB15-1402 NBIC Location: Part 3, 2.5.3.6 Attachment Pages 81-82 
General Description: Result of PR15-0157 and PR15-0158, investigate appropriate humidity 
protection for materials used in Welding Method 6 
 
Subgroup: Repairs and Alterations 
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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:  
July 15, 2015  
Mr. Galanes presented a proposed revision to subparagraph 3 of Welding Method 6 to address several 
Public Review Comments. The SG Repairs and Alteration unanimously approved the revision.  A 
motion was made and unanimously approved the revision and to move it to the NBIC Main Committee. 

 

Item Number: NB15-1403 NBIC Location: Part 3 Attachment Pages 83-88 
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 powerpoint presentation with research on 
Grade 91 steel that could be used to develop a new supplement  
 
Meeting Action:  
July 15, 2015  
Mr. Siefert gave a presentation to the Subgroup Repairs and Alteration with research on Grade 91 
repairs that could be used to develop a new supplement for the NBIC. The Task Group developed 
wording for a possible new supplement. A motion was made and unanimously approved to move the 
new supplement wording for an up or down letter ballot at the Subcommittee level with review and 
comment by the NBIC Main Committee. The presentation Mr. Siefert gave can be found in the 
Subgroup Repairs and Alteration minutes. 

 

Item Number: NB15-1404 NBIC Location: Part 3, 1.6.1, 3.2.1 No Attachment 
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: 
 
January 2015 
Mr. Galanes gave a progress report.  The task group is working to develop a footnote in the text to 
define existing material. 
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Meeting Action:  
July 15, 2015  
Mr. Jones gave a progress report that the task group will work to develop a definition of existing 
material for the glossary. 

 

Item Number: NB15-1410 NBIC Location: Part 3, S6.14 Attachment Pages 89-90 
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:  
July 15, 2015  
Mr. Chuck Withers gave a progress report that he 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 the program use the R stamp and not the TR stamp.    

 

Item Number: NB15-1602 NBIC Location: Part 3, S2.7.1 No Attachment
General Description: Revise material list for historical boiler reports to include bolts, studs, buts and 
formed pressure parts 
 
Subgroup: Historical 
 
Task Group: T. Dillon (PM), M. Wahl, G. Galanes 
 
History: None 
 
Meeting Action:  
July 15, 2015  
Mr. Joel Amato gave a progress report. 

 

Item Number: NB15-1702 NBIC Location: Part 3 Attachment Page 91-92 
General Description: Fillet welded staybolt repair 
 
Subgroup: Locomotive 
 
Task Group: Linn Moedinger (PM) 
 
History:  
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March 2015 
This item unanimously passed SG Locomotive Boilers. 
 
Meeting Action:  
July 15, 2015  
Mr. Moedinger presented a document to add paragraph S1.2.5.1 for Un-threaded Fillet Welded 
Staybolts to supplement 1. A motion was made and approved to move this to the NBIC Main 
Committee for an up or down ballot with one negative, Mr. Frank Johnson and two abstentions, Joel 
Amato and James Sekely. 

 

 

Item Number: NB15-1703 NBIC Location: Part 3 No Attachment
General Description: Welded staybolt procedures 
 
Subgroup: Locomotive 
 
Task Group: None assigned 
 
History: 
 
March 2015 
This item was not worked on at the SG Locomotive Boiler meeting. 
 
Meeting Action: 
July 15, 2015  
Mr. Moedinger gave a report that no action has been taken. 

 

Item Number: NB15-1801 NBIC Location: Part 3 Attachment Pages 93-96 
General Description: Assuring leak tightness by seal welding 
 
Subgroup: Repairs and Alterations 
 
Task Group: M. Webb (PM) 
 
History: None 
 
Meeting Action:  
July 15, 2015  
Mr. Webb presented a proposed addition of seal welding to routine repairs in Part 3. A motion was 
made and unanimously approved, to move this to the NBIC Main Committee for a letter ballot.  

 

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 
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Task Group: B. Wielgoszinski (PM), George Galanes, and Walt Sperko 
 
History: None  
 
Meeting Action:  
July 15, 2015   
Mr. Wielgoszinski gave a progress report. Mr. Sperko has not yet met with the Task Group. 

 

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:  
July 15, 2015 
Mr. Galanes gave a report that the Subgroup Locomotive and SG Repairs and Alteration closed this 
item with no action. A motion was made and unanimously approved to close the item with no action. 
 
 
 

Item Number: NB15-2601 NBIC Location: Part 3 Attachment Pages 97-98
General Description: Radius of flush patches 
 
Subgroup: Repairs and Alterations 
 
Task Group: R. Wielgoszinski (PM) 
 
History: None  
 
Meeting Action:  
July 15, 2015  
Mr. Wielgoszinski presented a proposed change to paragraph 3.3.4.6 a) 2). If the patch is rectangular, an 
adequate radius of at least 3 times the plate thickness shall be provided at the corners was added. A 
motion was made and unanimously approved to move this to the NBIC Main Committee. The reference 
for the radius size was found in NBIC Part 3 S1.2.11.2. 

 

8. New Business 

Item Number: IN15-
0401 

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

Attachment Page 99  

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 
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Task Group: George Galanes (PM), Frank Johnson, Jim Sekely, and Warren Taylor 
 
History: 
 
 
Meeting Action: 
July 15, 2015 
Mr. Galanes gave a progress report from the Subgroup Repairs and Alteration meeting that the Iowa 
Chief wanted the NBIC committee to address a request for interpretation related to alternative NDE 
testing allowing phased array UT.  
It was decided at the Subgroup Repairs and Alteration and SC Repairs and Alteration to have a 
National Board Staff person call the Chief of Iowa to gather his reasoning for the committee to consider 
future action. 
 

 

Item Number: NB15-1902 NBIC Location: Part 3 Attachment Pages 100-101
General Description: Weld Method 6 revisions 
 
Subgroup: Repairs and Alterations 
 
Task Group: George Galanes(PM), Nathan Carter, and Walt Sperko 
 
History: None  
 
Meeting Action:  
July 15, 2015 
Mr. Galanes provided proposed revisions to text for weld method 6 that was approved at the Subgroup 
Repairs and Alteration. A motion was made and unanimously approved to forward the revisions to the 
NBIC Main Committee. 

 

Item Number: NB15-1903 NBIC Location: Part 3 Attachment Page 102
General Description: Distribution of R forms, when it is required. 
 
Subgroup: Repairs and Alterations 
 
Task Group: Bill Vallance (PM), 
 
History: None  
 
Meeting Action:  
July 15, 2015 
Mr. Vallance presented draft wording for a change to Section 5 of Part 3. A motion was unanimously 
approved to forward the proposed wording to the NBIC Main Committee. 

 

Item Number: NB15-2305 NBIC Part 3 Footnotes No Attachment  
General Description:  Evaluate footnotes in Part 3 
 
Subgroup: Repairs and Alterations 
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Task Group: Rob Trout,(PM) Jim Pillow, Joel Amato 
 
History: 
 
Meeting Action:  
July 15, 2015 
Mr. Scribner presented a request to have the task group evaluate footnotes throughout Part 3 for their 
necessity as one or if they should be within the Code rules. Progress Report 
 

 

 

 

 

Item Number: NB15-2502 NBIC Part 3, 3.4.5 Attachment Pages 103-109 
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: Frank Johnson (PM), Jim Sekely, and Warren Taylor 
 
History: 
 
Meeting Action:  
July 15, 2015 
Mr. Galanes gave a progress report as the National Board staff needs time to review the history of this 
Item. Task Group assigned. 

 

Item Number: NB15-2503 NBIC Part 3, 3.4.6 Attachment Page 110  
General Description: Calculating Tube Expansion By Wall Thickness Reduction. To provide a 
reference calculation for inspectors and code users to determine the percentage of wall thickness 
reduction when expanding boiler tubes into different diameter holes in drums and tube sheets.  
 
Subgroup: Repairs and Alterations 
 
Task Group: Frank Johnson (PM), Jim Sekely, and Warren Taylor 
 
History: 
 
Meeting Action:  
July 15, 2015 
Mr. Galanes gave a progress report as the Task Group needs to work with the National Board staff 
review the history of this Item. 
Task Group assigned. 
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Item Number: NB15-2801 NBIC Part 3, 4.2 b) Attachment Pages 111-112  
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:  
July 15, 2015 
N. Carter presented a revision to the paragraph 4.2 b) that was approved at the Subgroup. A Motion was 
made and unanimously approved to have an up or down letter ballot at the Subcommittee Repairs and 
Alteration level and to move this to the NBIC Main Committee for a review and comment letter ballot. 
 

 

 

 

 

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 2:15PM 
 

Item Number: NB15-
2802 

NBIC Part 3, S6.10 b) Attachment Page 113-114  

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:  
July 15, 2015 
N. Carter presented a proposed revision to paragraph S6.10 b). A Motion was made and unanimously 
approved to move this to the NBIC Main Committee. 
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NBIC Interpretation Draft 

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

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

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

Q3. Shan this "Alteration" be documented on a NBIC R-2 fonn? ANS: YES 

Subject: NBIC 2010 Edition, Pmi 3, Post Weld Heat Treatment ofa Vessel 

Committee Question 1 

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

of a client, where no PWHTwas performed in the original construction. Is the performance of PWHT of 

the vessel considered an alteration and subject to documentation using a Form R2? 

Reply: Yes. 

Committee Question 2 

For the vessel described above, must the weld procedures used for construction of the vessel be qualified 
withPWHT? 

Reply: Yes. 

Committee Question 3 

Must the PWHT described above be perfonued by the R-Certificate holder? 

Reply: No, the PWHT may be subcontracted; however the R certificate holder retains the responsibility 
for the perfonnance of the PWHT. 

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

material affecting the pressure retaining capability, wh ich 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: 2013 NBIC, Part 3, Section 3.3.4.3.a) 
When performing weld metal buildup of wasted areas of pressure 
retaining items in accordance with NBIC Part 3, paragraph 3.3.4.3.a), 
is the interpretation that the final metal thickness (including base metal 
and weld metal build 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 thickness" to mean nominal wall thickness minus corrosion 
allowance as shown on the original 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 ~hen performing weld metal buildup of wasted areas of pressure 

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

Committee's Reply #1: 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 required 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 that in the 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 thickness 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 thickness 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 consideration. 
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We Energies 
231 W. Michigan Street 
Milwaukee, WI 53203 

www.we·energies.com 

Mr. Brad Besserman 

li l~ l!i 0:<0 '1 I 

National Board of Boil er and Pressure Vessel Inspectors 
\055 Crupper Ave. 
Columbus, OH 43229-1183 

Subj .; NBrC Interpretation Inquiry 

Dear Mr. Bessennan; 

March 13, 2015 

This letter is a written request for interpretation regarding the National Board Inspection Code, 
ANSI /N B-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 pennissible to amend or revise the content or implementation oflhe 
Quality System, including the written Quality System Manual, without the direct 
involvement of the 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. 

Bacl<ground 1 - The National Board Inspection Code, ANSIINB-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 formali zed 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 orthe NBIC and the Jurisdiction are followed. This individual is also granted 
the freedom and autllority 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 imm ediate 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 fOl' 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, ANSIINB-23, 2013, Palt 3, 1.6,1, 
d) 3) and t) 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 sb'ucture 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 tltis request to the applicable NBIC committee as necessary for review and reply, 
Please feel free to contact me if you have any questions or would like to discuss this matter 
fUl1her. 

Thank you, 

Tim Bacha 
Principal Engineer 
PH (414) 221 3517 
CF(4 14 5875036 
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Subiect 
File Number 
Proposed Revision 

Statement of Need 

Pl"Oiect Manager 

SubGroup 

SubG.·ou,l 
Nef!atives 

SnbCommittee 
Negatives 

NBIC Subcolllmittee R&A Action Block 

Gaslleted Plate Heat Exchangers 
NB12-0B01 I Proll. on PI!. I I lhru 9 

Add examples of routine repa irs, repairs, and alterations for 
gaslleted plate heat exchangers and revise R-'I form to include 

I qaslleted PHEs, 
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 repairs or alterati ons, This is 
intended to provide guidance to the industry anci the Jurisdictions, 
Ed Ol1l11an 

R&A Specific 

I SG Meeting Date I July 16, 20 13 

SC Meeting Date July 17, 2013 

I 
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20 11 NATIONAL BOARD Ihi SPECT1DI'I CODE 

3.2.5 CALCULATIONS 

For alterations, calculations shall be completed prior to the start of any physical work. AU design calculations 
shall be completed by an organization experienced in lhe design portion of the standarciliseci for con5truclloll 
of lIle Ilem. All calculatlons 51,all be made available fOf review by the Inspector accepting the design. 

3.2.6 HEFEHENCE TO OTHEH CODES AND STANDARDS 

Other codes, standards, and practices pertaining to the repair and alteration of pressure retaining itell1s can 
provide use ful guidance. Use of these codes, standards and practices Is subject to review and acceptance 
by the Inspector, and when required, by Ihe Jurisdiction. The user is cautioned thai 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, Ihe requirements of the [\IB le lake precedence. 
Some examples are as follows: 

(a) Nat!onal Board Blllletin - National Board Classic Aliicles Series; 

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

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

62 

3.3 REPAIRS TO PRESSURE-RETAINING ITEMS 

3.3.1 DEFECT REPAIRS 

Before a repair is made to a defed In a welded Joint or base metal, care should be taleen to Investigate Us 
cause and to determine ils extent and liI<elll1ood of recurrence. 

3.3.2 ROUTINE REPAIRS 

a) Routine repairs are repairs for which the requirements for In-process Involvement by Ihe Inspector and 
s tarnping by lhe "R" Certificate Holder may be waived as determined appropriate by Ihe Jurisdiction and 
the Inspector. All other applicable requirements or this Code shall be met. Prior to performing routine 
repairs, the "R" Certificate Holder should determine that routine repairs are acceptable to the Jurisd iction 
where the pressure-retaining Item is installed; 

b) The Inspector, with the knowledge and understanding of jurisdictional requirell1ents, 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 sll all be documented on Form R-1 wilh this statement 
in the Remarl{s section: "Roullne RepaIr."; 

d) Repairs falHng within one or more of the following categories may be considered routine: 
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N A "riONAL B O ARD INS P E:oT I ON 0 0 0 E; I 20 11 

1) Welded repairs or replacemenls of valves, fillings, lubes, or pipes NPS 5 (ON '125) In diameter and ......... ''''~ ·'·~-''''''''''''-'-'l· 5) 1llc following on goskeled plolo he:! t exchangel s: , ! I) Remova l £I11d replncoOl oui o f Iloo l ll,ll l l;l fm plAles k!Rll lical lo tl10ue 1Ii, l13 u 111 1 Ule M~l lll l rOC l l l rl1 r'R n ata Repul l , 
Ii) II I kInd reptDcemell1 01 liohlenlllg boll s; 

. III ) A chcll lHe ill welded OIlLlchlTlllnis (O.lJ. w(l ld~d fee l ), d 
~""'~I>.-J._\~h,.."h.. . "'.~M .. -\ A ,t. ,N\' 1 J...,A. ... . k-'--"--'--....... ~,o,. • ••• L ..... ' Jo.~ 

3) Weld bu ildup of wasled areas In heads and shells nol exceeding an area of 100 sq. inches (64,520 
sq. mm) or a Ihlclm ess of 25% of nominal wall thlclmess or Yl inch ('13 min), 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 aUachments that have failed in a weld or in the base 
m aterial; 

b) TI,e addi tion of we lded aUachments to pressure part s, such as: 

1) Studs for insulation or refractory lin ing; 

2) Hex steel or expanded metal for refractory lining: 

3 ) Ladder clips; 

4) Bracl<e ts having loadings that do not affect the design of the pressure"retaining item to whicll they are 
atl ached;and 

5} Tray support ri ngs, 

c) Corrosion resislant strip lining, or weld ove rfay; 

d) Weld buildup of wasted areas; 

e) Replacement of heat exchanger tubes l1eets in accordance wllh the original design; 

I) Replacement of boiler and heat exchanger tubes where welding is involved; 

g) In a boller, a chatige In the arrangement of tubes In furnace walls, economizers, or super healer sections; 

11) Replacement of pressure"retalnlng paris identical to II10se exis ting on the pressure"retaining item and 
described on the original Manufactllre r's Data Report. For example: 

'1) Rep lacement of furnace floor tubes and/or sidewall tubes In a boiler; 

2) Replacement of a shell or head In accordance with the original desIgn; 

3) Rewelding a cI rcumferential or 10ngitlldlnal seam In a shell or head; 

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

PART 3 - RE P AiR S AND A LTERATIO NS 63 
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i) Installation of new nozzles or openings of such a size and conneciiol) type thai reinforcement and strength 
calculations are not a consideration required by the original code of construction: 

j) The addition of a nozzie where reinforcement Is a consideration may be considered to be a repair, provided 
the nozzle Is Identical 10 one In the original design, located In a similar part of tile vessel, and not closer 
than three limes ils diameter from another nozzle. The addition of such a nozzle shall be restricted by any 
service requirements; 

I ~) Tha Installation of a flush patch to a pressure~retain[ng Item; 

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

m) Welding of gage holes; 

n) Welding of was led or distorted flange faces; 

0) Replacement of slip-on flanges with weld necl< flanges or vice versa; 

p) Seal welding of buUstraps and rivels; 

q) Subject to the administrative procedures of Ihe Jurisdiction and approval of the Inspector, the replacement 
of a riveted secllon or part by weldIng; 

r) The repair or replacement o f a pressure part with a code-accepted maleriallhat has a nominal compost­
lion and strength that Is equivalent to the original material, and is suitable fol' the Intended service; and 

s) Replacement of a pressure-retaining part with a material of different nomInal composiUon, equal to or 
greater in allowable stress from that used in the original design, provided Ihe replacement material sat­
Isfies the male rial and desigll requirements of the original code of construction under which the vessel 
was built. The minimum required thickness shall be at least equal to the thlclmess slated on Ihe origInal 
Manufac(urer 's Data Repolt. 

t) The replacement of a Pressure Relieving Device (PRO) attached by welding, provIded the replacement 
device's relieving capacity Is equal 10 or greater Ihan the PRO-capacity required by lhe original code of 
construction. 

~--,. 

3.3.11 REPAIR METHODS 
~I; ; ~Lt~k~ ,~d;;~~ y ~ -~' , ~,~ .~ .. r-v <VYY'f'f < .. ~ 

l!
') Woltl rep ... h of allY IlrCSStire pari (u \j . ' lon ln repulr or hi khld rcplnClJII I&111 of Ilou ID). ~ 

_ 2) In kl n u fEl \! l l~r;C l1 l1m' 1)( frall1u 01 presslJl e pln '~~; . 1 
~~p,-~,,~~ , b<l\dI3trl ll'·~dlc-Mlrl~o~':-~ ~<!)J~""-d"-"\,~ r./; .. '1 rhhl,~rde1.r')u"irb , base male rial sl1alll1ol 
be made until the defect has been removed. A suitable Nondesh·uclive Examination (NOE) method, such as 

64 

Magnetic Particle (MT) or LIquid Penetrant (PT), may be necessary 10 ensure complete removal of the defect. 
If tile clefect penelrates Ille full thickness of the material, the repair shall be made with a full penetration weld 
slich as a double buttweld or single buttweld with or without backing. Where circumstances indicate that the 
defect is lil<ely to recur, consIderation should be given to removing the defective area and installing a flush 
patch or taking other corrective measures acceptable to lIle Inspector, and when required, by the Jurisdiction. 

PART 3 - REPA I RS AND ALTERATIONS 
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3.4 ALTERATIONS 

3.4.1 RE·RATING" 

Re-raUng of a pressure-retaining Item by increasIng the maxImum allowable worl(lng pressure (inlernal or 
external) or temperature or decreasing Ihe minimum design metal temperalure below which nolch toughness 
testing Is requIred by the original code of construction, shall be done only after the following requirements 
have beenll1et to the satisfaction of the Jurisdiction at the location of the installation: 

"7a 

a) Revised calculations verIfying tile new service condilion::; shall be prepared ill accordance with tile "R" 
Certificate Holder's Quality Control System. Establishing a higher Joint efficiency to re-rate a pressure­
retaIning Item Is not permitted; 

b} All re-ratlngs slla ll be established in accordance wltll 1119 requirements of the construction standard to 
which the pressure-relainlng item was built; 

c) Current Inspection records verify that the pressure-retaining item Is satisfactory for lhe proposed service 
conditions; 

d) The pressure-retaining item has been pressure tested, as required, for the new service conditions. Any 
insulation, coatings, or coverings that may Inhibit or compromise a meaningful pressure test shall be reo 
moved, 10 lhe extenl idenlifled by Ihe Inspector; 

e) In Heu of pressure tesUng, alternative methods can be used to ensure the structural integrity of tile re-rated 
pressure-retaining Item . The alternative methods shall be documented and stlbJect 10 review and approval 
by the Jurisdiction. 

3.4.2 ALTERATIONS BASED ON ALLOWABLE STRESS VALUES 

For re-rating or re-calculatlng a new minimllm wall tl1ic1mess for a pressure-retaining item lIsing a laler edition! 
addenda of the original code of constrllctlon or selected construction standard or code tllal permits use of 
higher allowable materIal stress values than were lIsed ill the original construction, the following requIrements 
shall apply: 

a) The "R· Cert ificate Holcler shall verify, by calculations and olher means, that the re-raled ilem can be sat­
Isfactorily operated at the new service condilion (e.g., stiffness, buckling, 8xternallllecllanicalload!ngs); 

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

c) The pressure-retaIning item shall not be used in high-cycle operation or fatigue service (i.e., loadIngs olher 
than primary membrane stress are controlling design consIderations) unless the pressure-retaining ilem 
was originally designed for fatigue service and a fatigue analysis is performed; 

d) Tile pressure-retaining lIem sha ll have been constructed to lhe ·1968 edition or taler edition/addenda of 
lhe original code of construction; 

e) The pressure-retaining lIem shall be shown to comply with all relevant requirell1ents of the edition/ad· 
denda of the code of construction, Which permits lhe higher allowable stress values (e.g., reinforcement, 
toughness, exa1l11natlon, pressure testing); 

10 HC-r.J lh lt{: ExcepL <IS provided for V;l11kee Dryers In Supplement S, this (oue uoes 111,11 provide rules for J e·r'lling lJoUeH or pre ss ure ves­
sels; however, when the MAWr ~ndJur .Il1ow.:Iule tem perature o f a boiler liT pr(! S~ \Jre vessel Is redllced, the Jur lsdlctlOIl whe re tile obII'd Is 
In stalled should be (o n\ilc\ l'd to delerrnit Ie If specific procedures shuulJ be fo llowed. 

PART :::I - REPA I RS AND ALTE IOJ!ATlONS 
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f) The pressure-retaining item shall have a satisfactory operatlng history and clirrent Inspection of the 
pressure-retaining ilem shall verify the Hem exhibits no unrepalred damage (e.g" cracks, corrosion, ero­
sion). Areas of corrosion 01' erosion lllay be left in place provided Ihe remaining wall thickness Is greater 
than the minimum Ihicl<ness for the new design conditlonsj 

g) The !"e-ratlng shall be acceptable to the Inspector ancl, where required, the Jurisdiction; 

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

i) Use of this paragraph shall be documented In Ihe Remarl<s section of Form R-2, 

3.4,3 EXAIVIPLES OF ALTERATIONS 

a) An Increase In the maximum allowable worldng pressure (Internal or external) or temperature of a pressllre­
retaining Item regardtess of whelher or nol a physical change was made to the pressure-retaining item; 

b) A decrease In tile minimum temperature; 

c) The addition of new nozzles or openings in a boiler or pressure vessel except Ihose classified as repairs; 

d) A change in Ihe dimensions or contour of a pressure-retaining item: 

e) In a boller, an Increase in the heating surface or steamIng capacity as described 0111he original Manufac­
ture's Data Report; 

f) Tile addition 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 Ihat used in the original design; and 

i) Tile addit ion of a bracket or an increase In loading on an existing bracl<ellhal affects the design of the 
pressure-retaining item to which it is altached. 

j) The replacement of a Pressure Relieving Device (PRO) as a result of work completed on a Pressure­
RetainIng Item (PRI) that changes the resultant capacity to exceed the Minimum Required Relieving Ca­
pacily (MRRC) reqUired by lhe original code of construction as described on the original Manufaclurer's 
Oata Report. --3.4,4 ALTERATION OF ASIVIE CODE SECTION VII I, DIVISION 2 OR 3, PRESSURE 

--..... ...-v--r f.......--...-..'r'~CV~'"'1<;\,.--..... • .,. -.. y .... " ., y-v -.. ..- , .... --y £ 't 1 y-y...,-.., ..... rY ~ , or ....... -.. r-r ~ --V yy ..,......,-y ... .,-• .......-.,. ..... 

- . k) 1 ho following 111\ g;:lskeled plu l p. l ll:~ al Oyd l<ll;lgers: 
a) 1\ dmngl~ in Ilfml\r::l l1sfer pl;:ait) I1lft lerlAI , 
b) A chfl llGE! illlhir.lmess of hBO] li ranr. fel plates, 
c) 1\ ( hango In l iuh1eniny boll l1lflledal 0 1 IJl ade. 
eI) A chango In ligl lte.nlng boll ell ~11 1 1 f3 1 e r • 
A) A c: l1 anqa II I li lA IHalerlul 01 Ihlclme% ,,111m l(fJ lrlO plnll:t oj Pf()SS ll rl1 l ' l ~l l t;l s . 

... A..) , ...... I--.J->.J..... ' AAA- · · · ·· k,.A-....t....\".Jo ........ .. " jo.. \ ' J .J ... .......... . .;., ... A I.. AJ ';"~· ' ''' ~ .... . . k A.J...-"-A..A.....' Jo.. • .) ... . ~ 

Tile alteration plan shall be reviewed and certified by an Engineer meeting 111e criteria of ASME Section 
VIII, Division 2 or 3, as applicable, for an Engineer signing and certifying a Manufacturer's Design Reporl. 
The review and certification shall be such as 10 ensure the work involved in the alteration is compatible 
will1lhe user's desIgn specification and the Mallllf"lclurer's Design Report. 
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5.13.1 FORM R·1; REPQRT OF REPAIR 

1. 

2 . 

3. 

4. 

5 . 

6. 

i'bRM R-l REPORT OF REPAIR 
in ilccordance ~v'"lth provisions of the Nlliioufli f30nrd [llspec//oll Corll!. 

Owner ~2m<) - ----
- - - -,.".,T,.,,"" •• ,------------- - --- -
LOctl tion of inslall .. tion --'0),''''',--------------- - ---------­

(n>m.' 

(,da, .. ,) 

Item idcntificiltlon ® . N;lml' nfmiginall11nnuffletuu'r (0 
ll'a;I"'f''''Ut'<''<.",I. 'p lplnr,1 

tdent ifyillg nos,: ~r .. «u.I"".1 1.2', .... I~ ... J" •. J ~hd'"I.~Ml C(2"H 

NrnC Edition! Addenda: ~"n"' - (l;,t:o/;,''",.a".,r------

l 

Orighml Code of Construclion for Tte.m: ® @ ~ (n,,,,./,,,,,ion/,lki,ion! ~""'d,'~ - -- III 

Construct ion Codl! Used for Repa ir Performed: ® ..... V I 
1·,n"/,,,!!",,1"",,,,._! t,,11II"1.~'1<nd,! Note to E(li lor: Addl' 

7. 

8. 
Rcpail' 'YYpe:@ 0 Weldcd 0 Graphitc p,'cs$Llre Equ ipment 0 FRI' rIC:;::; L111! cqll'PIl1%~ ~ fl~ p<J it or I1no 7 I 
Dt:l>criplion of work: @ 0 J'olm IH,It"r~IIS'~rc!~"'.n"ry Sh •• l l .. ,, ~,h~" D II'S"' 1..,1f\,\t,D-IU1) ,,,,,",,,.J I 

9. 

(~,~I'uo",I!.4.1rl""''''''l'1 

r -------------------------------------------------------------l.~~k 
_~ _______ p(cssl\(cTest/iftlpplied @psi tvIAWP...@!_· _ _ psl 

Repltlcemcnt P"rtli, Attached <Ire Manufacturer's Partial Oat" Reports or Ponn R-3l> properly 

completed for the fo llOWing item!; of this l·eport: 

10, Remarks:.....o@"l'''--____ _ 

CEIlTl l'lCt\TU OFCOl'ooJl'L1ANCG 

f, . @ ,(crtify Ih~llo Ill\! U\!~1 uf my k1mwlcdl,;1! ;,nd u<.!Ud Ihc!;ialcm<!I1IS In lids ":purl ,Ire 

(arred andlllJ\ all malcrill l, COJlslmcllull, ~ml IVoriul1.1nshlp un thl.~ r~~p:lil ' wnfunns 10 LheMllhmnl Blmnl T",pulim, Code, 

Natiunal)lqanl "R"C('rtifiraleor~horI2alionNo, ® expires on~®"B,,--_~ ___ _ 
Dille t.!?J I @ SiCIl~d (29 ~""'.or,,·~,1' o 'r,, .. I"'lo .. 1 -'1"~":.,.c.,,"c,',~,,c,-;;;;.""'"",,',----------

---

CI.lHTJI'ICATI! Oll l NSPIKTION 

1, @ I holrltllg 3 valid Conunisslon Issued byTh(~ Naliun~( [In:mi of Boilel' llud Pr"'~SllrC 
Vcssd JJl.~pe(lors and cerl((katc or cOll1p~tency, where T!!'lllired,l~sued b~' IhclIU·isdh:tiulI of_@ _____ ___ _ 
~l1denll'luy{'( l by.® ___ ___ oC@) _ ___ _ ___ _ ______ _ 

11~\'~ In';peded the work ocsnlbcd intlti.s rcporloll1i6l Mid sinlc lhal lo Ihe ursl of my knowledge 

ilnd belief Ihls II'nrk r{1ll1jl li~.~ wilh Ihe (lJlpll(',lblc rC(]UiTCllu:nts of the Nt/liomll Ilrumf IJlsJ'~diou Co,k, 

Hy s lr,lItor, Ihls ('erika!c, n~lLhQI' Ihe Ill\dl!rslgl1~d n"T my emplny!!r nl~I;.'.~ ,In)' warranty, expre~5ed or impllc(L (oll(cminl) 

thl'. 1V0rk describenln Ihi~ rcpol'i.l'urtl lel lllorc, neillu:r the Illld(.'lsigncdlloc 111y "mploycr shil ll be li~h!e ill any 11',lnnCI' Clll' 

nlly [1"(50nlll inju,.y, jl'lljll'l t)' lln,,,~ge 01" 10.~5 of allY kind arising [rom or (onncci"J with IIlis inspccllon. 

Date 02>, Slfjllcd j~?l~._~ Comrniss llll1.~ .@,}o::::;oc:;c:;;::;c;;::;:::-;:::;--- -
l""r 'dg,) H=i~llt'",1 ~".,J '''~ 1",10<11,,,"_ 1':. t 

Ui'\.5G Rev. 12 
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5:13.4,1 INSTR!]CTfOIl!S fOR COIVIPLETING NA'n:ON:t>,L BOARD FORiVI HR" REp.oins "'; »;'11 

Th~se, !Ilstructiqns ·are to lbs. use<l.when con11)latlng Ilia Nat\Q6fl"rB~.ard . Fort)l ioR:>:Reports. W~~~ :c~tnPu ie;' 
generated, thE! ,f~rif1arof ~he .form shall r$3pllcate the type'and 'relative locallon· of the infonnallon,deprcted oi-i . 
the Form "R" Reports s~own Iq NBIC Part 3, 5.P: I·througli 5:13..4 :. . ... ~ : , 

1, The name and address or the "R" Certificate Holder peif~rmi'n~ lhe w'orl< as it ~ppeal·s · bii the "Certificate· f\"I1 
of Au thorization". On a Form R-2, the organizatlon that performed the design worl{ will complete sheet, f 
of 2, and the organization completing the construction activities wilt complete sheet 2 of 2. 

2. When registering a Form "R" Report with tho National Board, Ihls line is solely deslgnaled for a unique A'11 
sequential number assigned by Ihe "R" Cert ificate I-lakier. When the "R" Form 15 not to be registered, 
indicate so by ~N/A" . As described In NBle Part 3,5.6, a log shall be maintained Idelltifylng sequentially, 
any Form "R" registered with the Nallonal Board . For re -rating only, the Design Organization registers the 
Form R-2. Where physical worl< Is also performed, the Construction Organization registers lhe Form R-2. 

3. Name anel address of the Ownp.r of the prAssufe-retaining item. 

4. Name and ad(lress 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 01 the original manufacturer of the pressure·retalnlng item. If 1116 orlgint."ll manufacturer is unlmown, 
indicate by, "unl~nown". 

A'I1 

7 . Document lhe serial number of the pressure-retaining item if assigned by lhe originalmanufaclurer. If .A·I·I 
Ihere is no serial number assigned or Is unlmown, Indicate "unlmown". 

6. When the pressure-retaining ilem is registered with the National 80ard, document the applicable registra- AI'I 
lion number. If the pressure-retaining Item Is Installed In Canada, indicate the CanadIan design registration 
number (eRN), and list the drawing number under "other." If Ihe item Is not registered, indicate, "none". 

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

·10. Indicate edition and addenda of the NBtC under which this worl< is being perfonned. 

·'·1. Indicate Ihe name, seelion, division, edition, and addenda of the original code of constructlon for Ihe 
pressllre~re taining item. Also indicate Ille name, seclion, divi~ion, edition, and addenda of 1I1P. construction 
code used for Ihe work being performed. If code cases are used, they shall be Identified in the "Rcmml<s" 
section. 

·12. Provide a sumillary describing the exact scope of worl< thai was completed to a Pressllre-Retalning Item A 1·1 
(PHI). The information to be included when deseribina the !lcope of work shall consider items such as, 
the nalure of the repair or alteratiol1 characterized by Ihe listed examples, the specific location of the worl< 
performed to Ihe PRI, tile melhod of repair lIsed 10 include as applicable, lhe steps la\<en to remove a 
defect or as allowed by N81C Part 3, 3.3.4.610 remain In place, the welding process and procedure when 
lIsed, any special processes required such as PWHT; noting the soai< time and temperatures recorded , 
and any acceptable In-proce~s and final NDE~examlnatlol1s or tests performed. When additional space Is 
needed to fully describe the scope of work, a Form R~4 shall be used and attached .. 

13. Indicate test pressure applied. 

PART ::I nr::.PA II~S AND A ISERATI ONS SECTION S '07 
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ZIJ 11 HATIDhlAL BOARD I"'SPE~TlON CODE 

A'I 'I '14. As applicable, ldentlry what paris manufactured by welding or bondIng were introduced as needed to 
complete the scope of worlt Indicate part, Ilem number, manufacturer's 11ame, stamped IdellUficalioll , and 
data rep0l1 Iype or Cel1ificale of Compliance. 

'IS. Indicate any additional infonnalion pertaining to Ihe worl~ involved (e.g., routine repairs, code cases). For 
Form R-3, Ihe part manufacturer Is to Indicate \118 extent he has performed any or all of Ihe design func­
tion. If only a pOl11ol1 of the design, slate which p0l11otl. 

An '16. Type or print naille of aUlhorized represenlatlve of Ihe "R" Certificate Holder allesling 10 accuracy of lhe 
worl( dl3scrlbed. 

17. Indicate National Board "R" Certificate or Author/zaliolJ number. 

18. Indicate 111011th, day, and year that the "R" certificate expires. 

19. Enter dale certified. 

20, Record name of "R" Certificate Holder who pel formed the described worl(, using full name as shown on 
tile Cer/ificale of Autlwrizafioll or an abbreviation acceptable to the National Board, 

2'1, Signature of authorized representative, 

22. Type or print llame of Inspector. 

23. Indicate Inspector's JUI'isdlclloll. 

24 , Indicate Inspector's employer. 

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

26. Indicate month, day. and year of inspection by Inspector. In case of Routine Repairs Ihis sllall be the month, 
day, and year the Inspector revieVJs the completed Routine Repair pacl\age. 

27. Signature of Inspector. 

28. National Board commission number of Inspector, and wilen requ ired by tile Jurisdiction, the applicable 
state or Provincial numbers. 

A'/1 29. Document hame and address of organization that purchased the parts for Incorporation into Ihe repair or 
aHera liotl. If tile part's origin Is unlmowll or the pari was built ror stoc\(, so state. 

Afl 30. Document name of organization responsible for specifying tile code design conditions, if 1m own. If origin 
of design conditions are unknown. state "unlmown", 

A'l1 31 . Document name of organization responsible for performing the code design, if l<nown, If code design 
organization is unlmown, slate "unlmown", 

A11 32. Name, section, and division of the design code, If !mown. If the design is unknow1l, slate "unknown" 

33. Indicate code edition year lIseei for' fabrication. 

3l1. Indicate code addenda date used for fabricatlon. 

1 DB I SEl:n 101'-1 5 I PART 3 - REPAIRS AI'IP ALTEI'i!AT1DNS _ ____ _ ____ _ 
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35. Indicate U,e code paragrapr, reference for formula used to establish the MAWP, if known. If the code refer· A'I'I 
ence of the formula Is unl<nowl1, stale "unlmawn". 

36, If available, idenmy component by part's original name, function, or use the original equrpmelllll1anllfac~ All 
tll rer 's "marl( or item number." 

37. Indlcale quantity of named parh;. 

38. Match line number rererences for Identification of parts and description of parts. 

39. Indicate manufacturer's seria l nutnber for Ille named part. 

40. Indicate drawing number for the named part. 

4'1. Indicate Maximum Allowable Working Pressure for the pali, if known. 

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

43. Indicate the complete material specification number and grade. 

44. Indicate nominal thickness of plate and mlnimull1 thlclmess after forming. 

45, Indicate shape as flat, dished, ellipsoida l, or Ilernispherical. 

46. Indicate minimum lhicltness after ronning. 

47. Indicate outsIde diameter. 

46. Indicale minimllm thickness o f tubes. 

49. Complete information identical to thai shown all the Form R 10 which this sheet [s supplementary. 

50. Indicate the Form R type. Example: Form R-", Form R~2, Form R·3. 

5'1. Indicate Ihe reference IIlle number from the Form R to which Ihls sheet Is supplementary. 

52. Complete information for which there was hlsufficieht space on the reference Forrn R. 

53. If applicable, document the unique purchase order, job, or tracldng number, assigned by organization A'r ', 
perForming worlt 

54. Indicate lhe maximum allowable war!<lng pressure of the pressure-re taining Item. 

55. Indicate Ihe type of repair, e.g" we lded, graphite pressure equipment 
equipment ) e. - t ·.,.yyv-vv .... . , .... 'Y , .,, 'fy r,.·, ,, ("'C } 

, nr gask€h.,!11 pkde Ilent exchanoP.l . 
." ...... ... J... 'J. A' .... • ' >>- ....... ......... ... "-~ .... 

a fibeH'einfarced plastic pressure 

PART:3 - REPA I RS A I-.JD ALTERATi OI'-iS 

Attachment Page 18



Subgroup Locomotives 

National Board Item Numbers: NB13-1401 & NB13 1~e3 . In addition, the new text also 
includes and replaces our original NBIC Part 3 sections S 1.2.9.6: RE-ROLLING OF 
FLUE-TUBES AFTER SEAL WELDING and S1.2.9.8 FLUES SMALLER THAN 3 
INGlES. 

Current Level: Subgroup discussion 

NBIC Part 3 Paragraph(s): S1.2.9.1 Title: INSTALLATION OF BOILER FLUES 
(Figures S1.2.9.1-a, S1.2.9.1-b, S1.2.9.1-c, S1.2.9.l-d & S1.2.9.1-e) 

Note to group: I recommend we number this new section as S1.2.9.1. Then re-number 
the existing section S1.2.9.1 FLUE AND TUBE RE-ENDING as S1. 2. 9. 6 alld keep its 
original title. We can then delete our original sections S1.2.9.6: RE-ROLLING OF 
FLUE-TUBES AFTER SEAL WELDING and S1 .2.9.8 FLUES SMALLER THAN 3 
INCHES because the new text also includes and replaces both of them. 

Date: Opened: November 2007 & April 2011 

Rationale & Background: 
Committee generated to provide guidelines for boiler flue installation in locomotive 
boilers. 

In addition, this snbject is based on the experiences of Mike Tillger with a boiler repair 
film that cut the boiler flues too short for installation into a locomotive. The boiler repair 
firm personnel tried to heat the boiler flues during the installation process in order to 
lengthen them sufficiently to eugage 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 tlleir shop to 
obtain the CotTect length flues. 

This same problem also occurs in the power boiler industry for fire tube and water tube 
boilers on boiler tubes or boiler water wall tube panels have been cut too short or been 
formed to the wrong shape. The heating is used to lengthen the tubes or panels so they 
can b'e installed, but ignores the 'consequences of future tube failures caused by the tube 
contracting when it cools. This contraction places both the weld and tnbe metal under 
great tension that creates high stress and causes either the material or weld to crack. 

On another occasion I encountered a locomotive boiler on which the firebox flue ends 
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were machined to the required small diameter to fit the firebox tabe sheel, iostead of 
beiog swedged. This reduced the flue wall thickness considerably and made all of the 
flues unfit for use. 

Existing NBIC Part 3 Sections To Be Replaced 
S1.2.9.6: RE R-OLLlNG OF FLUE TUBES l\¥fER SEAL WELDING: 
All fI .. es aR<! tliBes that Bfe iastallea by relliag oR<! seal welfliag shall be fe fellea after 
seal welding is eem!llet~. 

Note #1: New Items 'q' and 'r' duplicate and replace existing NBIC section S.1.2.9.6 RE­
ROLLING OF FLUE-TUBES AFTER SEAL WELDING. 

S1.2.9.8 FLUES SMALLER THl\~13 II'lCHES 
All fktes smaller than 3"OD Sili111 be rellea8fta beaaea er relled!!Ha Beal weWea en the 
firebell e8<l, ana at least ene ia tea at the Heat fllle sheet eR<I. l\lI fllles 3" OD ana 
larger shall be relied aaEI beaded er relied !ma seal welded at be!b enas !!Hd all adjacent 
fI'Iles smaller than 3" OD that are within the large fI'Ile !laek shall be relled!!Hd beaded er 
rellea ana seal welded at beth sads. 

At least ene in tea sf the felftftiniag fllles smaller !ban 3" OD shall be beaded er seal 
wehlea en the frellt-4ffie sheet ia aeElitien te mlliag. Wile.-e less than all :!lues are seal 
welded sr beaded en !be Hent fllle sheet thase seal welded er beaeed shall ee distribated 
as evenly as !lraetieai !brsugheaHhe tlue paeic. This shall13e esnsieered a f61'air. 

Note #2: New Items 'It' altd '0' duplicate and replace existing NBIC section S1.2.9.8 
"FLUES SMALLER THAN 3INCHES". 

Revised Title & Section 
S 1.2.9.1 Title: INSTALLATION OF BOILER FLUES (See Figures S 1.2.9. I-a, S 1.2.9.1-
b, S1.2.9.1-c, S1.2.9.1-d & S1.2.9.I -e) 

Flues used on locomotive boilers shall be iostalled io accordance with tlle directions of 
the original equipment manufacturer (OEM). If this iotormation is uot available, 
the followiog procedw-es shall be used. 

a. Locomotive boiler flues shall be installed by the expandiog method by use of 
either a roller-type expander or prosser-type expander unless the odginal design 
requires a different installation method be used. The prosser-type expanders shall 
be either the combioation roller/prosser-type or the sectional prosser-type. The 
use of a combioation roller/prosser expander iostead of a segmented prosser 
expander is a repair. The expander length shall be sized to expand the flue across 
the entire width of the tabe sheet and ioto the flue body. The expander rollers or 
prosser segments shall have smooth snrfaces with smooth rounded corners or ends 
to prevent cutting or damagiog the flue and tabe sheet surfaces. 
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b. The deletion of prosser expanding from the flue expansiou process is a repair 
provided the method used to expand the flue consists of roller expanding and seal 
welding, with or without beading. 

c. Changing tbe method by which flues are installed from the method of expanding 
and beading, with or without seal welding the bead to the tube sheet, to the 
method of expanding straight without beading and then seal welding the straight 
flue end to the tube sheet is a repair. 

d. The addition of seal welding to flues that are installed by expanding and beading 
into either the firebox or front tube sheets is a repair. 

e. Boiler flues shall be cut to or made to the correcllenglh required for installation 
when the boiler and flues are at equal temperature. The use of heating or 
stretching the flue during installation to obtain the required length by thermal or 
mechanical expansion is prohibited. Flues Ihat are cut too short shall not be used 
unless repaired by re-ending. Refer to NBIC Part 3, Section SI.2.9.1 FLUE AND 
TUBE RE-ENDING for additional infOimalion. Flues shall bc cut to thc tinal 
required length by a mechanical cutting method such as sawing or by use of a 
roller pipe culter. Culling the flue 10 the required length by use of any torch or 
electric cutting process is prohibited. If flues are to be cut to the rough length by 
either the torch or electric cutting process, the cut line from these processes shall 
be localed at least 1 in. (25.4 rom) from the final cutting edge length and the flue 
shall be cut to its finished length by use of a mechanical cutting method. 

f. Prior to installing the boiler flues the boiler tube sheets shall be straightened or 
braced in their required position to prevent flexing in the event this is 
necessary using removable braces or strong-backs. All cut or damaged tube holes 
shan be repaired as required. 

g. The clearance between Ihe flue OD aud tube sheet hole ID shall not exceed 
0.030 in. (0.76 rom) unless the original design requires a different value be used. 

h. When required by the original design, the ends of boiler flues shall be swedged to 
a smaller or larger diameler as required to fit the tube sheet holes. The swedging 
shall create smoolh surfaces, smooth curves, and a mufolln diameter reduction 
across the entire swedged length. Swedging shall be perfonned using 
dies. Machining the flne end 10 a smaller diameter 10 obtain the required swedge 
diameter is prohibited. When flues are swedged to a larger diameter, the new 
reduced wall thickness of the enlarged flue end shall be reviewed to confum tbat 
upon completion of the flue expansion process the new walllhickness will be 
sufficient for the MA WP. 

i. The sm-faces of the flue and tube sheet holes shall be clean, dry, and free of all 
grease, tube rolling lubricant and oil prior to installing the flue, prior to beading, 
and prior to seal welding. If a lublicant is used to lubricate the flue expander 
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during use, the lubricant shall be a water soluble-type to aid its removal and 
surface clean up. 

j . Sharp edges on both sides of each tube sheet hole shall be removed prior to 
installing the flue and/or ferrule 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 flue surface upon expansion, the dimension range of the radius 
shall be between 1132 in. -1116 in. (0.794 mm - 1.59 mm) unless the original 
design requires that a different value be used. 

k. If ferrules are used, each fenule shall be secured into position in the tube sheet 
hole by expanding and flaring (belling) prior to insertion of the flue. Each ferrule 
shall remain in position in the tube sheet hole without any movement or slippage 
during the flue installation and expansion process. The ferrule installation work 
shall be performed nsing the reqnired size ferrule expander. Refer to NBIC Pmt 3, 
Section S 1.2.9.7 FERRULES for additional infonnation. The deletion of ferrules 
from the flne installation is a repair per Part S 1.2.9.7 FERRULES provided the 
flues are made to or swedged to the reqnired diameter to provide the reqnired 
amount of expansion and minimnm wall thiclrness reduction pennitted by the 
oliginal design 

I. Each flne dnling installation shall be placed in its reqnired position in both tube 
sheets and then be temporarily locked or fixed in place to prevent it from moving 
as it is expanded. Each flne shall have both ends expanded into its mating tube 
sheet holes nsing the required amount of expansion or wall thiclrness reduction 
reqnired by the design. In the event the flue is to receive only an initial and 
partial expansion subsequent to perfonning beading, prossering or seal welding, 
the expausion work at both flue ends shall be completed to the extent that the flue 
is secured finnly in position within the tube sheet prior to perfonning this 
work. Upon completion of this work the flne shall be expanded to its final 
setting. 

m. At the firebox tube sheet all flnes regardless of size shall be expanded in 
combination with being either beaded, beaded and seal welded, or seal welded. 
The installation into the firebox tube sheet of flues that are expanded only is 
prohibited. 

n. At the front tube sheet, when the boiler is fitted with boUllargo and small 
diameter flnes, all flues that m'e 3 in. (76.2 mm) OD or larger shan be expanded 
and beaded. In addition, all flues smaller than 3 in. (76.2 mm) OD located within 
the fine pack fonned by the large diameter flues shall be expanded into the front 
tube sheet and beaded. 

All remaining flues in the front tube sheet that are smaller than 3 in. (76.2 mm) 
OD and located within the flue pack fonned by the remaining small diameter 
flnes shall be expanded and also shall be beaded per the number and location 
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arrangement of the original design. If the original design did not require all 
remaining small diameter flues to be beaded, the beading shall be performed on at 
least one in every ten of these remaining small diameter flues. These beaded flues 
shall be located as evenly as practical throughout the small diameter flue 
pack. Iucreasing the number of small flues over the one-in-ten ratio is a repair. 

o. At the front tube sheet, when the boiler is fitted with only small diameter flues not 
exceeding 3 in. (76.2 mm) OD all flues shall be expanded and also shall be 
beaded per the number and location arrangement of the original design. 

p. Beading of flues shall be performed to prevent damaging the flue and tube sheet 
by cutting or grooving. The flue bead edge shall contact the tube sheet surface 
around the entire flue circumference upon completion of the beading work. The 
flue shall then be lightly re-expanded to confirm tbe beading process has not 
loosened it in the tube sheet 1101e. If the flue bead is to also be seal welded, this 
light re-expansion of the flue shall be performed upon completion of seal welding. 
Repair of a defective or incorrectly formed flue bead by welding is prohibited. 
Flues shall not be heated during the beading process. If ferrules are used, no part 
of tl,e fenule shall interfere with the forming of the bead. 

If the original design did not require that all small diameter flues be beaded, the 
beading shall be performed on at least one in every ten of the flues. These beaded 
small flues shall be located as evenly as practical throughout the flue pack. 
Increasing the number of small diameter flues that are beaded over the one-in-ten 
ratio, or beading all of the small diameter flues, is a repair. 

q. When beaded flues are to be seal welded to the tube sheet, the flue shall first be 
expanded either partially or completely into the tube sheet hole, then beaded 
around its entire circumference and all oil or lubricant removed prior to seal 
welding. The tube sheet temperature shall not be less than 70°F (21°C) during the 
seal welding process. The seal weld size shall range between 1/8 in. - 114 in. (3.2 
mm - 6.3 mm) and be applied as a fillet weld of the 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 flue shall either be expanded (0 its 
final setting or re-expanded lightly to confirm tl,at the seal welding has not 
loosened it in the tube sheet hole. If ferrules are used, no part of the felTule shall 
protmde from the bead and come into contact with the seal weld. 

r. When flues are installed by expanding straight and seal welding without 
beading, each flue shall flfst be expanded either paltially or completely into the 
(ube sheet hole then all accessible oil or lubricant shall be removed prior (0 seal 
welding. The tube sheet temperature shall not be less than 70°F (21°C) dwing the 
seal welding process. The seal weld size shall range between 1/8 in. - 114 in. (3.2 
mm - 6.3 mm) based on the flue thickness unless the original design required 
different values be used. See Figure Sl.2.9.1-b and ASME Code, Sec T, Part PFT, 
Figure 12.1 for additional information regarding the seal weld size for this flue 
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installation method. 

The seal weld shall be applied so its horizontal (longitudinal outennost) edge is 
even and in line with the flue end npon completion. Ifflue end is longer and 
extends past the seal weld edge, the flne end shall be trinnned back and made 
even with the seal weld edge by filing or grinding. Then all sharp edges of the 
flue and seal weld shall be smoothed and rounded by filing, sanding, or gJinding. 
Care shall be used to prevent tearing, cracking or overheating the flue dming all 
trinnning and smoothing work. Upon completion of the seal weld and trimming 
work, the flue shall either be expanded to its final setting or re-expanded lightly to 
confinn that the seal welding has not loosened it in the tube sheet hole. 

s. If steel ferrules are used, the seal weld shall be sized and positioned to contact the 
flue end and tube sheet. The use of copper ferrules with this flue installation 
method is prohibited. 

t If it is necessary to determine the worlananship of the flue installation prior to 
seal welding the flues, 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 
hydrostatic test to MA WP upon completion of the seal welding work. 

u. Any flue that show cracks within the expanded section or the flue bead upon 
completion of the flue installation process shall be replaced. 

v. Cracks in seal welds shall be repaired by gJinding out the crack and then 
reapplying the seal weld. These cracks often resrdt from oil contamination of the 
weld seal. The temperature of the flue sheet shall not be less than 70°F 
(21°C) during the seal weld crack repair process. Upon completion of seal 
welding the flue shall be re-expanded lightly to confirm tile seal welding has not 
loosened it. 

w. The thickness of boiler flues shall equal the Oliginal design values. Changing the 
boilers flue thickness from the Oliginal value is an alteration. 

New Fignr es S1.2.9.1-a, SI.2.9.1-b, S1.2.9.1·c, SI.2.9.1-d & S1.2.9.1-e are attached 
and are to be inclnded as part of this action. 

Voted by Subgroup: Date: 
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COMMON LOCOMOTIVE BOILER rLUE 
INSTALLATION METHODS 

ROLLER EXPANDI '!) 
&. nr'ADED 

ROUER EXI'i\NDED, BEMllif) 
&. SEAl. WEI.IJI'IJ 

rig"f" S I .2.9, I .,. 

I'ROSSER IiXI',\NDEIl 
&. H\;ADlD 

ROU.,E I( EXI',\NDED, PROSS"R 
EXI'ANIlED AT REM! 

& SIiAI. WEI.DED 

ROLLER EXI'ANDED USING 
STRAIGHT ROLLER &. SEAL WELDED ­

SEE FIGURE 31.2.9.2 FOR DETA ILS 
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METHOD OF INSTALLING LOCOMOTIVE BOILER FLUES 
BY EXPANDING USINO S'fRAIGHT ROLLER 

EXPANDER & SEAL WELDING 

rigllre S 1.2.?I·b 

FIREAOX TI.JllE SHEET __ ~~I 

BOILER FL.UE I,XI'ANDW 
BY STRAIGHT ROLLING 
& WITHOUT BEADING 

END OJ' FLlJE AND SEAL 
WllLD MUST BG EVEN ----)o-~~. ~~~=~~==={ 

AND IN I.INE WITII EACH-OTHER 

SMOOTil TRt\NS!TlON OF 
FLUE END INTO SEAL WELl) 
EDGE (APPIlOX 1132'·IlADIIJS) 

--....,;,'~=;::=====.:==3 
/J":'L 

/ 'I '''T'' = H.UE THICKNESS 

./' 

SEAL WELD (FIl.LET TYPE) ' 
SEE NOTE rOR SIZE INFORMATION 

NOTE: 
MINIMUM SEAL WELD SIZE TO HE NOT LESS TLiAN "l" 

Oil liS" (j,11ll1ll.1 WIIIClmVI!llI~ GREATER 
& 

MAXIMUM STIAI. WELD SIZE TO llEi NOT LARGER liMN 
2, "'1''' OR 114" (6 mill) 

REF: ASME B&I'VC SEC I. PAnT I'FT. FIGURE 1'1' ) .12.1 
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EXAMPLES OF lOCO~'IOTI VE BOILER FLUE INSTALLATION 

n FIREBOX ~ 
l'UtlI;;SHEEr 

fJgllrc S I.2.'), 1-t 

TYI'leAt INSTArJ.,\TION OF S/.'I,\I.L IJJAII'IEll'R IlOII.ER FI .IIE 

n 
; 
+--fRONT 

UIlI! SIIEET T 

I ! I 
- ~,j----- ---- ----h~ I--, , ,-

fWF.liNU . .--" 
INHAlLED BY 

1l0LLEllEXI'i\Nlll:>lO. 
UI!ADINO & SF-I'll. 

WEI-DING 

I ' 

U 

n 
I I I , , , 

-.·r---.-+--
I , 

I ! 
I'Ll 

I'U IEENO 
I NSTi\I.u:~n ~y 

ROU.r::REXI'AN[}[NG. 
!lEADING & SEAL 

\\'I;L'lING 

\ 
FLUE SWAGED TO SMALLER 
I)f,\MITI1:R TU HT FIltEBOX 

TUUr:: SI'IEEfllor.T: 

, 
I , 

'D /' 
FLUE ENIJ 

~ INSTALl.l:lJ OY 
DLum EXMNDING 

& flEA[)JNO 
R 

"'UJESWAGEDTO Lt\I(GH~ 
iJI,\METER TO nr mONT TUBE 

SII[;IIT IIOlE (II' REQUIRED) 

'FDtS 'ATER UNIT 
TYf'ICAL IN5TAI.I .ATION OF I.ARC." I))AMr::TEIt 

1101L[R FLUE I ' UI'lmHE n 

~ 
t'LUI. SWi\GEDTO SMALl.EIl 
OIAMETr:R TO FIT j'lkEllOX 

nISI! SI IEET lURE 

~----¥'''-' 

\ 

, 

i 
, 

! 
~FRONT 

nmEsl!UET 

-h~---'I' .-+1 
1 

, 
i 

I 
, , 

U 

____ FLUe END 
k'"" INSTALI.ED BY 

ROLLElt EX)'.\Nl)JNli 
k-IIEAIJING 

R UE SWAGED TO IARGliR 
DIAMETER TO fIT fRONT TUllE 

:-;HEf~T JIOJJ:(IF REQUIRED) 
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DETAILS OF LOCOMOTIVE 
BOILER FLUE INSTALLA nON 

PRI;I'ARA nON OF TUBE 
SllEhT FLIJ£ HOLE 

ALL EDG~S OF flUE 
1I0LE TO BE,ClIAMFEREI) 

OR ROtJNIlIlJ) 

DETAIL OF I'LUE ilEA DE!) 
TO TtJn~ SHEET 

/ J 

fl,UllllEAI> TO BE FORMED TO 
. FULL SIIAPll AND TO CONTACT 

TUBR SHEET AROUND 
ENTIRE CIRCUMFERENCE 

Figure S 1 .2.9.I·d 

EXAMPLE OF FLUE r.(jUIPPED 
\VIm FERRULE & IN~TAllED 

BY EXPANDING, BI!AIJlNCl 
& SEAL WELDINO 

DETAIL OF FLUE BE,\OED 
ANI> SEAL WEWED TO 

TUBE SHEET 

!,1 ,liE (lEAl) TO nE SEAL WELDED 
TO TUBE SHEET ,\ROUND 
ENTIRE CIRCUMfERENCE 
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EXAMI'LE~ OF FLUE PACK 
ARRANGEMENT AT FRONT TUBE SHEET 

Figute S I .2,9.1 ~C 

FRONT TUBE SHEET WITII 
I.AltaF. AND SMM.L 11011.l' R FLIJES 

FI.UE I'ACK fORMED _ 
Ill' I. ,IIWE nOltER FLUES 

vum I'ACI< FORMED UY 
J(I,M,IININO SMMJ • . -

1l01l.l!1\ FLUES 

fRONT TUIli<: SHEET IV 11'11 
S~·IA L L 1l01l.ER F(,I.W$ 
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Subgroup Locomotives National Board Item No. NB13-1404 

ClllTent Level: Subgroup 

NBIC Part 2 & 3 Paragraph(s): To Be Detennined 

Title: Fillet welded staybolts 
Date Opened: April 20 II 

Background: 
Fillet welded staybolts 
A Task group consisting of Griner, Moedinger, Janssen, and Rimmasch 
Committee thoughts 
Part 2 - leakage, look at heads, welds 
Part 3 - Method + NDE, do not allow threaded to be changed to fillet welded. 

Proposed Action: 

Subgroup voted Date: 
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Subgroup Locomotives National Board Item No. NB13-1407 

CUlTent Level: Subgroup discussion 

NBIC Pmi 3 Paragraph(s): S 1.2.7.1 Title: Bolts, Nuts & Washers 

Date Opened: Aptil 2013 

Background: 
To provide guidance for the repair and replacement of the bolts, nuts and washers used on 
locomotive boilers for assembly of pressure retaining components. 

Proposed Action: 

S 1.2.7.1 Bolts Nuts. & Washers 

Bolts nuts and washers used on locomotive boilers for assembly of pressure retaining 
components. shan be maintained. repaired or replaced in accordance with the directions of the 
original equipment manufacturer. If this infonnation is not available. the fonowing procedures 
shan be used. 

a. Bolts, nuts and washers that have wastage, cOlTosion or mecbanical damage, sufficient to 
impair the holding power or function of the fastener shan be replaced. 

b. Bolts and nuts that have damaged threads may be repaired by re-threading. 

c. Replacement bolts, nuts and washers shan have the same fit-up, alignment and thread 
engagement length as the original. 

d. The use ofreplacement bolts, nuts and washers of a different strength, grade specification 
or size than the original shan be suitable for the service intended. 

Note 1: For material requirements for bolts and nuts can be found in Table S 1.1.3.1 

Note 2: If a bolt or nut is heated to a metal temperature that exceeds)) OO°F (593°q, it 
win be damaged or suffer a reduction of hardness and should be replaced. 
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Subgroup Locomotives 

National Board Item No. NB \3-1408. This new section includes and replaces the existing NBIC 
section S.1.2.7 THREADED STUDS and FASTENERS 

Cun'ent Level: Subgroup 

NBIC Part 3 Paragraph(s): Locate at SI.2.7.2 (Note: This is the location of existing 
section THREADED STUDS) Patch Bolts S1.2.7.3 fi-om S1.2.8 

Date Opened: Aplil 2013 

Background: To provide guidance for the repair and replacement of taper tluead boiler studs. 
These are studs that thread directly into the boiler by use of a boiler-type taper thread. The 
mating taper thread tapped hole in the boiler shell and the taper threaded stud body end usually 
extend directly through the boiler shell. The opposite end of the stud is machined with standard 
straight machine-type threads to permit attachment of a nut and washer. These are used to secure 
a boiler or related locomotive component such as a pipe bracket for boiler piping, dome cover. 

Existing title and section: 

S1.2.7 THREADED STUDS 
Sruas tHreaaea iflte the Beiler e1" fiFoo81( sheets shall flet Be seal .. velaea. 

S1.2.7 THREADED FASTENERS 

Revised title and section: SI.2.7.2 TAPER THREAD BOILER STUDS (SEE NBIC PART 3. 
FIGURES S1.2.7.2-a. S1.2.7.2-b & S1.2.7.2-c) 

Taper thread boiler studs are designed to thread directly into the boiler shell and are used to 
secure locomotive boiler components or related locomotive components such as pipe brackets for 
boiler piping. dome cover and feed water check valves. The stud end that threads into the boiler 
shell is machined with a boiler-type taper thread and the mating hole in the boiler shell is tapped 
with the same boiler-type taper thread. The opposite end ofthe stud is machined with standard 
straight machine screw-type tlueads to permit attaclunent of the components along with a nut and 
washer. 

Taper thread boiler studs used on locomotive boilers shall be maintained. repaired or replaced in 
accordance with the directions ofthe odginal equipment manufacturer. If this infOlmation is not 
available the following procedures shall be used. 

a) Taper thread boiler studs and the mating tapped holes shall be made to the required size 
and taper to create a tight and leak free joint upon final tightening. The stud taper threads 
shall have a good uniform fit along the entire length of the tapped hole tlueads and not 
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just at the top or bottom edges of either the stud or hole. When the hole threads are to be 
tapped in new material or re-tapped for repair or cleaning the taper tap shall be run 
through the entire hole death in order to fonn all threads correctly. The length ofthe taoo 
thread section shall be sized so that upon the stud being tightened at final assembly at 
least one full thread sball be above the boiler shell exterior surface and at least one full 
thread shall extend beyond the interior surface. (See Fig.S 1.2.7.2-c) 

b) When taper thread boiler studs are installed into blind holes on the boiler shell or sheet 
the taper section length shall be confirmed to be shorter than the hole depth in order to 
prevent the stud from contacting the hole bottom upon being tightened at final assembly. 

c) Studs and boiler shell surfaces that are cracked or damaged shall be either repaired or 
replaced per items "f' and "g" oftbis section 

d) Changes to the taper. thread pitch or thread fonn of the taper thread boiler stud or its 
mating tapped hole in the boiler shall be suitable for the service intended. 

e) The use of replacement taper thread boiler studs. nuts and washers ofa different strength. 
grade specification or size than the original shall be suitable for the service intended 

f) fl-A worn or damaged taper thread stud hole may be repaired by re-tapping it to a larger 
diameter and installing a taper thread boiler stud that has a corresponding larger diameter 
boiler thread end than the original stud. The largest portion of the tapered section of the 
stud shall not exceed the original stud straight section (shank) diameter by 33%. The 
larger diameter boiler stud shall be made with a 1/8 inch (3mm) radius from the stud 
body into the larger diameter boiler thread end. 

g) g) Oversize cracked or damaged boiler studs holes in the boiler shell may be repaired by 
weld build-up or by replacing the damaged plate section using a flush patch If weld 
build-up is performed the existing boiler stud threads shall be removed from the hole by 
reaming. grinding or machining prior to welding. All welding and welded repairs shall be 
performed per NBIC Part 3. 

h) Taper thread boiler studs nuts and washers that have wastage. corrosion or mechanical 
damage. sufficient to impair the holding power or function ofthe fastener shall be 
replaced. 

i) Taper thread boiler studs and nuts that have damaged threads may be repaired by re­
threading. 

j) Replacement taper thread boiler studs nuts and washers shall have the same fit-up. 
alignment and thread engagement length as the original. 

Note 1: For material requirements for bolts and nuts can be found in Table S 1.1.3.1 
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Note 2: If a taper thread boiler stud or nut is heated to a metal temperature that exceeds II OO°F 
CS93 °C), it will be damaged or suffer a reduction of hardness and should be replaced. 

New Figures 81.2.7.2 a. 81.2.7.2-b and 81.2.7.2-c are attached are to be included as part of 
this action. 
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NA n ONAL BOARD INSPECTION CODE 2015 

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 NBte 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 iJ am:?rti?rx;e »i1h M}415 andlor pressure relief valves.Jn 
accordance with NB-514 . .,.ADD.£OOTNOI E FOR NB-415 AND NB_514 SHOWING COPIES CAN BE 
OBTAINED AT http 'www natjgoalbc?ard ora 

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. Q8~eAsiR!:)ItJ~SR IRS 8J(~e6Ies 568138 s f asli' ilies allRe lime-ef re' iel'" ergaAii!a­
lieAs may se alolll'leriz8e Ie fl8rferm s8si§A Emil, mslallia eF AeA Alelallis repairs,aAdlGF-allefalioos-eiIReHo 
IRe-sRe~Ie!8AI}" 8F SR8fl ami fisls. RSflairs aAE1I8F allsrali8As Ie m81allia aREI A9fHRetalli&f*eSSl:lf&­
retaiAiAg~t8ms ars maes by "'sleiR!:) , eeRsiR§ aRe'sr mssRaRiaal aS6sm9ly. 

et--Gf§8AizatieAs eesiriA !:)la r8Re' sr eBiaiA a NalieAal Beare! Ge,:fjf'sals sf i1ul"aFfzat'BFI GRail aflfl ly Ie IRB 
NatiGAal-BGarG-using-fGfffiS-aelaiAed-fr-em-U!e-NatieIlal-Qeaf~liaA far reAe" al GRail 8e mass flrier 
la IRe e)(j3 iral ieR eale afiRe G9r:tif~ut~ 

~'''''ReA aA 8r§aR izalieA Aa~ls-Elf-SReps-ifl-mers tRaA eAsl9 salieA, IRe 8f!:)aAizalisA sRall sIoI9mit se~arale 
aw\isatisAe fer saeR p'aA~ The organization may perform repairs or alterations in its plants, shops, 
or in the field, provided such operations are described in the organization's Quality System. 

!J)ll..The Jurisdiclion:.i-m as defined in Part 3 Section 9 may audit the Quality System and activities of an organization upon 
a valid request from 

J f ll<l l ulO~ l ne t'af 19 J e h J I II .. 

14 I SECTION 1 PART 3 REPAIRS AND ALTERATIONS 

( Formatted: Highlight 

Attachment Page 38



2015 I NATIONAL BOARD INSPECTION CODE 

an owner, user, inspection agency, or the National Board. 

~The NBIC Committee may at anytime change the rules for the issuance of Certificates of Authorization and 
use of the "R" Symbol Stamp. These rules shall become binding on all certificate holders. 

1.5.2 NATIONAL BOARD "R" SYMBOL STAMP 

a) All KR" Symesl Stamps shall-be-ebtaiAe8-frefA-the ~Jatiepa t BearEi sf Beiler aAEi PreSSYfe l'ssssl lRspes 
lars. !I ylRarii!aliaR Ie yse I~ymbet Stamp m8~' ee !jFaAteEi loy IRe l>iatieAal BearEi al ils assGh'te 
EiissrelieA le-#Je...6eftiflGate-ftGlder", 

G}glThe "W Symbol Stamp is furnished on loan by the National Board for a nominal fee, eaSR eF!j8Ri2'alisA 
sRall a§lFBe if 8lo1tReri2'alisA Ie loIee IRe ~ Ft· Sym8s! SlamiHs-§Fanle4;-#lat-lR8 ~ Ft" S) mBGI Siamp is al all 
limas IRa prspsrtl sf tI' s ~ J a lisRa l QearEi aREi "'ill Be l3F8mI3UY-feWfA6€Hoj:lSR EiaFRaREi , If IRa e'§laRi2'atieR 
disroAHRlJes-tRS IoIGe af iR e ~ Ft" SymBsl Siamp, iRsj:lestiaR a!jreemeAl-willl-anAuthorized-lnspeGiioR '''§leRG) , 
eHf-lhe CeFtiliGate af !I lo1 lRsFizal ieR Ras s)(pirs8 aREi Ae Ae'" GeftiflGate-has-Goon-issueEl;-the "Ft" S)'mem 
StafRp-shall Be FslloirRsEile IRe ~ J a lisRal Baare . 

~Ql~niealisR's Qyalil) Syslsm shall wa iEis fS f aeeEl loiate saAIFalsflRe "Ft" SymBsl Siamp. Provisions 
may be made for the issuance of the uRn Symbol Stamp for use at various field locations. 

d) The 118IEier af a CeFtilisate-ef-AulheriHiliGR-fFlay-Elbtaill-lTIGr-e-4h8A-eAa--"-R!-Syml3el Siamp pFe" ieeEiIRs 
er!jaRizalieR's QloIalily System eessriees RS", ,!::Ie ysa SrsYs!::lslamps-l~U)lIs e fmFR l!::Ie lasalieA sRa" R 
eA IRa serlilisale . 

cLAdditlonal remJ jrements shall be mel in accordance with NB-415 agd/or 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. It 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 AUTHORIZA TlON 

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 repair organization certifying the work. 

a) Title Page 

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

b) Contents Page 

p • • I0.", I~ " • I~ u. I. II. ! 's 9 J 11 11 ';119 ' e e Ihe I , ' d' 1 1,IRl. g,.I •• r"A ', ' wl ~ o",,~ IA'~ " .llo~ 'glA '" I~B tlall" "al 
80ard af 8 h r 11' P Uf ' . ... 11 'p",I". ·11 l~ .. " "II~. J ~ ' ,~ ' Er"A 'Ilh. '~,I.oIl.II" A " III,nolion IR e ' ~ ' ,O/ IElia 1 ""aJ . hl • I hi 

At r 'I h I. 1.," . · rl~ . J 1111 11 Ell IIUh'll ! u! leo '! 

PARB REPAIRS AND ilL TERA TlONS I SECTION 1 I 15 

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. 

dl Statement of Authority and Responsibility 

Adated 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 mailer 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 ils 
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, Design and Specifications 

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 Alteration 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 REPAIRS AND ALTERATIONS 
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i) Materials 

The manual shall describe the method used to ensure thai 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 tille of the 
individual(s) responsible for each function and a brief description of how the function is to 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 delermine at what stages specific inspections are to be performed. 
The method of repair or alleralion must have prior acceptance of the Inspector. 

k) Welding, NOE and Heat Treatment 

The manual shall describe controls for welding, nondestructive examination, and heat treatment. The 
manual is to indicate the tiUe of the individual(s) responsible for the welding procedure specification (WPS) 
and its qualification, and the qualification of welders and welding operators. It is essential that only welding 
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 NB1C, while engaged in the repair or alterat ion 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 heal treatment shall be described in the manual. 

I) Examinations and Tests 

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

m) Calibration 

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

n) Acceptance and Inspection of Repair o r 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 NBtC Report Form 1 upon completion of the work. 

Ibe manual shall specifically address allpwance fpr pCGeptpoce...pUbe iQ§ooclqr fpc applicatipQ of the 
·w symbol stamp 10 a pressure retajnjng ilem 

Jhe.maoual shall pro\1ide for adequate control of Ihe ·R~ !1ymbolJ;ltamp. 

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 tille oftha 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
tioo code for the equipment being repaired or altered. 

s) Nonconforming Items 

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

t) Records Retention 

The quality manual shall 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 notlimiled to those depicting or calculating an acceptable design, malerial compliance or 
certi fications, 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 foHow the instructions 
identified in NBle Part 3, Table 1.6.5.1. 

Table 1.6.5.1 

=~~~~epof1s, Kecoras, or I Instructions MInimum Ke enllOn erlO(] 

a) Form "R" Reports and supporting The organization performing repairs 5 years 
records and documentation and alterations shall reta in a copy of the 

completed "R" Form report on file, and all 
records substantiating the summary of 
work described in NBIC Part 3, 5.13.4.1, 
Item 12, for a minimum of 5 years. 
When the method of repair described In 
NBIC Part 3, 3.3.4.B is used, the reco~ 
retention period shall be described in b 

i.i.....NSIC R~pgrt Form; Nationat B..ard form R· t for ~palf, Form R·2 for Alterations, f orm R·3 for Fabrkated ParIS, of Form R-4 R~pgrt Supple 
men~i ry Sheet. 

18 I SECTION 1 PART 3 REPAIRS AND ALTERATIONS 
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b) Form "R" Report with REPORT When the method of repair described 5 years or as described on tine 
OF FITNESS FOR SERViCE in NBIC Part 3,3.3.4.8 is used,the B as reported on Form N8-403; 

ASSESSMENT FORM (NB-403) record retention period shall be for 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 re ferenced codes and 
standards identified in NBIC Part 
2" 1.3 describe requirements 
for permanent record retention 
throughout the service life of 
each equipment item. 

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

c) Continuity records for a welder, Minimally, continuity records for a wetder, 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 subject to review 
of the applicant's initial certificate review during each National Board 
and demonstrated at each triennial review triennial certificate review. 
required thereafter. 

d) Administrative record review Records supporting completed Subject to review during the 
of the "R" Certificate Holder's administrative reviews or audits of triennial evaluation of the 

administrative processes. procedures or processes required by certificate holder's Quality 
the "R" Certificate Holder's Quality System. 
System Manual. or in combination with 
the applicable part of the NBIC Part 3, 
Supplementary Section 6 as it applies 
to the identified scope listed on the "R" 

PART 3 REPAIRS AND AlTERATIONS I SECTION 11 309 
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Item NB14-0301 

New Section MANUFACTURER's DATA REPORT 

3.4.3 .ENCAPSULATIONI 

Encapsulation is a repair method to restore the pressure retaining capability of an item by building a new 
pressure contain ing 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 plates to encapsulate a pressure 
retaining item. Consideration should be given to add centering guides to aid with the 
installation. An examJ1e 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 (Le., epoxy, sealant, fiber, refractory, etc.) which will support the effectiveness of the 
repair under pressure. 

2) trhe "R" Certificate Holder responsible lO! !h~_ d_esign scope pf the en~aps~ation shall ensure a 
Fitness for Service Assessment (FFSA) 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 b~ documented 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 10 the inspector and 
when required, the jurisdiction. 

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

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, to 
the distance where the minimum required metal thickness 'is verified. 

1. Wall thickness shall be verified in the vi::: inily 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 Ipost weld heat treatment (PWHT) or the encapsulated component 
required PWHT, the WPS followed shall be qualified with PWHT. As an altern-ative- anc{with­
concurrence of the inspector an Alternate Welding 'Method may be used in accordance with 
NBIC Part 3, 2.5.3. 

Comment [BB1]: 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 [BB4]: I remember our discussion 
of design as it relates to items that mayor 
may not be outs ide the design aspects of the 
Code of Constrcution .. . I look at the (odes, 
specifically piping as that was of primary 
concer 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 
application or configuration, then it would not 
be allowed for work under the NBIC. 

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

Comment [BB6]: I recall you having concern 
about an item that is to be encapsu lated 
which required PWHT .and the work was to be 
done while in service ... I fee l the language in 
paragraph 5. 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. I 

2. The nominal chemical 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, lexposure to moisture" the effect 01 p~o~~s_s_ 
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 burn through. 

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

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 
e). 

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. IA 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 Instaned ~ 

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 Of #, PRESSURE VESSELS 

3.4.5.1 ALTERATION PLAN 

DEFINITIONS 

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

Comment [BB7]: Added this paragrClph to 
Clddress sCifety 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.l. 
which allows for peening the metal in an 
attempt to minimi~e or stop moisture. 

Comment [BB10]: egisterthe Alteration 
with the National Board and where required, 
the jurisdiction. 
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FIGURE 3.4.3 

Welded Leak Box 
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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 20F 2 

1. Design perfonned by _-;;c;;;""CD~I'f.-;;;;;;;;;;;;;;;;;;;;:;;;;;-;;;;;:;;;:;;;-;:;;;:;;----- _0,:~_,_O_"_.".W;_ .. ~_.,".",.;; .. ;; ..• :;-, 
(runv' ! -t:." lnIu~"' f"'~!t!"'<M!~.,..,.._ ... 6t:JC"I , .. , .... r. . . .... " 

Wd! .. :) "~"""._"'~"'~:oc_o.,,;;,,:--------

2. Owner -,,(3)2';:;;;------- -------- -------------­-, 
(o.l<l....:, ) 

3. location of in~ t .,ll a t ion cQ)~''"c,-------------------------­
""''' 

(>:1<1: 0::) 

4. Item identilhtion ,(3)",~:-=::;;:::::;-= N,une of Oligin .u m,IDui.,dw-er_(6),6:L ________ _ 

5. Identifying nos.: c1r:lfl F'~Jj"''''''l(8);''~ ® ® 02 
!E'~t. ;orl.>! ",, ) -';~~.,S~Ocl=k" •• =:.:o",- - - '~,".~C'==M"'-- -'-;<_;(;:,~, --- ()'1'"lr.:.l1l 

6. i\.TfHC Edition ! Addend .. : -'i@::o"=_ ___ _ ___ --;@J:\o"=c.-________ _ 
(Ni~O'I'I) (.>.i;$rnJ}L." 

Original Code of Construction for Item: 61) _\.~"~yl'="';::;:;_-------
(rw:\I i ,*,"","a /4.'r.:i01O) (r.:t:'i<:ru'>d!mill 

Construction Code to be used for Alteration Perfol1ned: c(ii)"I1";:="",,"z::;;::;:-_ @ 

O 
- IlIlruI ""tim/lIi<'.!lm) (.£~tn/.d~HWI 

7. D€'!iaiption of Dt"!iign Scope: ;='@~12"-'==e'c"o'"F~,.cm"""·'::..::'m"lc'·c.c"""'="-------------___ _ 
(11:0 ...... 1n:"~n\Ol :IIH~ km?-I !I ""'O:.;>Of ) D 1'<= II..J, ~r"" S~rrlt"""'",>' ~I I' oI' ",,"'d 
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I: 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

NATIONAL SOARD INSPECT 

FORr1R-1, REPORT OF REPAIR 

FORl'vii R-l REPORT OF REPAIR 
in ao.:ord.1nce \vith prov is ions of (he NrlliOlll11 Ulmnr 11I5vedioll Codc 

Work perfo rmed. by -<D'1,,,'~:'~w.;o,r.",,,.,,,.,;;,,;;;"".;;;,";; •. ,,",,,,""r'-----------___ ___ _ IF~IIIIIt.t"il.hcn :q~ I 

® 
lhj:-;" . j~bNa . d<j 

Owner _-'0,,3""";-_______________ ___ _ ___________ _ 
,fUn,., 

pJJ,wI I -«'l '/I \.1'14' Location of inst ... I!;' tJo'n _~'C.J",;= _ ______ ~--------------------
'\lo'IO.' \ ~ ,I \ ' .. I' , I I " 'i -.". " 

......... 
item idcnt ifi c.ltiOIl ® Name of OriofJ ilhll ill.llluf.lclurer __ 0~6",-_ _______ _ 

tl..,ftor.p:,,,,,-"T<'''·' ''' ' MI',j-Il' ~1 

Identi(ying 110S.: Cf2,. '~n.>'''''' ~'IOiUIIIo"JN"., q?".,I""unt.o.1 ~""II 
NBIC [dilion! Addend:" @ _--i@r.i' O"·"""_~ ____ _ 

.... (d",uII ' (.JJ~I\,I>I 

1)· .. ,5","i 

Originill Code of Construction for Item: ® ® . 
i"'m~J .<ltl\)"/a,,, .. '~'" ---rn:I~,"=o""'C .. 'IJC'""'c.i.,;:..---

Construction Codt! Used for Repair Pt! riormet!: ® -· -®~'ii' ,"""r.JJ=:f----
f""''''''~«u~~lal,,,,''''J [Nltlonl'"'!:ll .... "-'I 

1~L'pi\i r Type:@ 0 l,.Velded ,ca'6rJ.phit~ P~s:ss(ire Eq!ru pln~nt 0 FI~ r Pressure Equipment 
Deseri ption o f work: @ 0 F"'~-I. [1~"".1 SUjJ"l .. ",<nt., y SII<d;' ~n.(h,..t D ['[ 5,\ FUll" (N U·~()l) [I ,n.d..-d 
h.:cF",n;1!-1, II _~,.u'1'1 

________ PrcssureTest,ifapplied @ psi MAWr ~ psi 

Replacl'nlcnt Pilrls. AUilched are Mnnufm:turer's P.utiil l Datil Reports or Form R-3s properly 

comple ted fo r the following items of this report: 

10. Remilrks:_@"";"--_ _____ ________ ______________ _ 

Ct:nTlFlCATE Of CO~ll' l1ANCE 

-->@,'6L ________ __ •• Cl.'rlirythill lo thebestllf my kIlt1w t('d~e ;)"" bclil..'f thl' sl.,IC'IllC'llts ill thh; repor t il rO! 

correct 'lI,d Ihilt <Ill ", >l tl'ri ,,!. cOllslruclion. anri \\'o rkm.ln~hip 011 this Rep"lr conforn15 to Ihe NulilJlml UCllnllu$I'<'«(jOII C,·It.-. 

Nallon.,I P9..lrJ"R" Cerlific.l te of ,)ulhorizillion No. --® 7----- c:.pircs on @ . _ _ __ _ 
f).l le \~) . (~ SIt>"ed ~"~2~9===~=~ ________ _ 

fl"nl~GI ,op'" "rC'~h~tlN') t .... ilr ..... ,· J "·f'I",,·,U.'''·.,'1 

CE ltTlflC I\ TE OF INSPt::CTION 

r. @ I • holding., \,.l!id Commission is-s ll l ... 1 by The NOltlolli"l l lJo;ml of I.lo il ... r .m.1 Pn:s~urc 
Vessd [I\:;p~clors M].d ccrtifk.,t(' of competency. where required, issued b)'lh~urisllktioll oCc@,,' ,,3LI ______ _ __ _ 

ilnd elll j>lor~'tl b}' (2:J) of '~~2~;L--------------. ~~-
h;\\"c inspect!!.! the work J o!s(ribetl in this report o n (26) .lnd st.lIe Ih.it 10 the best of Illy kllo\d~dse 

,IUd belief this h'ork cllmpli!!s willr thl.! ,l pplir.,bl.:! re(lllirl'llwnts of th.:! NIlIi,'1fI11 /31}," ·rIIIlWlCf im l Cork 
By signing this c.:!rti;:i1 te. ncith.:!( Ihe 1In<lersI3n~d nor m}' t'mplo)" ... r m.lkt.'!1 .my w.lrr,1Illy. expr .... s .. .! or implk,;1, conct!rfl lng: 

the w o rk de~.:ribt!J inlhis (cport. fllrth,mnoto!, neithe r Ih.:! u nJ .:ofsig ncd l1 u r Illy employer ~h.l l1 be li"ble in .my m.lnn!.! r fo r 

.lny pers(>I1.11 injmy. prope rly <1.1milge o r JOs'> o f .111Y l.;in.! .Irising fro m o r ,:ollnc.:tcd with Ihl:l ins pection . 

D.lt.:! (i9). Sigr,.:od 67) Commis<;ions ,GSl6S,,-~~~_~~ ____ _ 
(In'p"IO<) l~b,,~~.1 a""J .'h<i J .. ",dfman;-:" I 

... 1[9~6·R6I-t 2-" 

" 

PART 3 - REPAIRS AND ALTERATIONS 1 6.E.c.:t..I.~--S.[~~.g-1-
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A13 

20 1 31 NAT I ON A L BOARD INSPECTION COCE 

FORMi R-2 . REPORT OF ALTERATION 

FOl'l;:r~-2 Report of Alteration 
in .lccord.J.nce \V ith provis ions of the N:ltional Boa rd Inspection Code 

In, Des ign pe rformed by: _ _ __ ~--------------------------------
I" ....... tfrc-.".n,;:.',,,,, w,..n, ,~ I. In' ~"l,nl 

J b. Constrllclioll performed by: _-,..-_ _ ___ -, _ ______ _ ___________________ _ 
(n""o ~ if'R' "",.'""',1,"" ,o'f"'" "bl. iar <",,,,,,,,,,1;,,,1 

2. Owner of I"ressure Retilining Item: 

I,~,I~~I 

:5 f;' 01 i cp-, 
3. Locat ion of J;J.5 tilllo,tion: ----;'7--,--,---,-----c-;---,--------- -------- - -

1~ 'IIOOl (f/ ~'41 (: "''' 1.~1",," ( ., . ... "~, .• " .... , (. .{. ,., .. , ) 

Nilnle of origina l nlalluiJdtlrc r: ___________ _ ___ _ 

5. Identifying nos: - -c--- -c---
'n"~ >< h>l ",. j ,:--': .Uo,,,10. ,,dl:,,' 

6. NBTC Edition /I.!.ddc-rlda: - -:c::--c-- ----------
(",t U"" , 

Origina l Code of Const ru ction for Item: - - --:--,---cccc:-c-------
fn."'~ / ..,"'OA I rl;'; ,\c nl 

Construction Code Used for Alteration Perfofll1C.'d: _ _ ___ -, _ _______ _ 
l"" n .. ' ,~""',, / ~;.I';""I 

7a. Description of Design Scope: ______________________ ___ __________ _ 

7b. Description of Cunstruction Scope: ________ _ ____ _ _ ____________ _ _____ _ 

o FOrliifR -t, Report SUPI'II! I1ICllt.uy Shcet ls ;tHJelw.1 

Pressure Tes t, if applied ____ _ psi t ... [t\\\'P _ __ _ psi 

8. Rep lacement Part s. AtI,l ched are L\lanuf.~clurer's P<lrtia l Data Reports or "Fo I'll1R-3's properly 
comple ted for the following items of this report: 

102 SECTION S PART 3 - REPAIRS AND A LTER ATIONS 

• , 
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-------------------------------------
____ -------------------------------------------------------------~N~A:T::'D~N2:A:L~:B~D~A:R~D~I~N~S~P~E~ ________________ '~O~I~3~ 

A13 

9. l~cm .... rk5: ------------ --- - ________ _____________ _________________ ____ _ 

DES IGN Cl: lrrlf ICAT ION 

I, • certify Ih<1110 the 001 of my knowkJt;I',-,od belief the si lltcmcnls in .his r<'port .1ri!(o rr<.'c l .lIlu Ihat 

th~ Dl.'sign eh,lnge described in this r('porl conforn\s 10 the NII/iollnl /k'''''/ 11'31'<"/""" Co,/.:. 

Nationaillo.ml "[{" Cl!rlificOltc of ,\ulhofiz.llion No. c~pirt's on 

Oalo:.' Signed 
rr""", _.1 ,I ,,,, ,~,, "r ,:'"I"";~"I 1""h,,,, ,,'J "'1'M~~! .. h·"1 

CEIITI FICATE O F DES IGN C II ANGE REV II:W 

I, • hoMing il lI,llill Commission issui.'cI by The N.1\iOllillllo.ud of Boiler ,1Ild Pressu re VC :i~i.' 1 

InSllc(ior.c; and certificate of compchmcy, \\"11cn~ rC'llli rcJ, iSS\ICd by the jurisdiction of ,mil emp]oy"J by 

of ha\'c rcdc\\'cJ the design change as dl'~cr i bl'd in 

thi s (o:'porl "ml Slate tha t 10 the vesl uf my know!l!dUt! ;md Vl! lid such d,.,nge complles wilh lilt! "pplkable tl!ll'lltl'Ull'nIS ol lhl! N,l/iotln' 
!Jo,In' IU5jk'clicll (..,./ ... 

By s igni ll& this ccrlific.lIC, neitl;l!r the undersigned nor my employer milkt!s .lily \"ilrrant)', j!xprcssed or imp!il'il, concerni ng th .. work 

described in this rC{JI.I[I, Furthermore, neither thl! umlcrslgned nor my employe; sholl! be li.lble in .lny mJnLtcr (or .1I1Y pCr.'lonill injury, 

property ,lJmage or 10S5 of ilny kind ilrising from or conncdcd with this inspt!ction. 

Date Signed COlTunissions 
IINp<'<.g.) IS"lu".IIlu'''' 'nd lu," ,di, !!"" "u I 

CONSTnUCT ION CE Il.TlnCATION 

f, ,Cellif}' Ihilt 10 Iht! bt!st of my knowledgt! olnd lIelief Ihe slilll'menis in Ihis report Jre 

cOTred nlll! Ihil t nll m.lteri,l!, construc tion, Jllli ll'orkmJIlShip on this Al tl'ralinll confnrms 10 {hI! N,l\iOIlJl DIl,ltd Inspe~ l lon Codl!. 

Natlon" l lJo;ud1k' Certificate of A\llhori:.o:,ltion No. expires 01\ 

DatI! Signed 
In ..... ~ '~ .dl.·",:....,"'r."'j'_'~ .... l " ~I "".i'.rd"'fr(Kn"'f', .. ) 

(F. lrrlFiCAT E OF INSPECTION 

f, ,hoIJin<; ,\ vnlict Cf1mmission l~su~'d vy Th!! N,lliOllil l no,lul of n,~i1er ,llitt Prj!s~ lIre 

Vcssd Inspl!(lors ,IIlJ (e rlifj"lte of comp ... I,;>ncy, ",here re'luired, issued by the juri~dict ion of and ellll'iorc,1 

by of hJn~ Il1sp<'[I<'1.llh ... ,,"ark .k'Scrib ... J 

in this rl!porl 011 and slatl! Ih.l t to Iht! l~s l of Ill)' knowli!dge ilnd hlid Ihis Wink ~oll1plie5 wilh the .1ppHc.ll>le 

rt!'luirl!lIIcnts uf thl! N.ltion.ll Board Inspection CI)(it!. 

By signing Ihls ~c r tlfil:.l".', ndtlll: r the undcrslljllcd nor my t'mp!o)'cr m.,kes "ny Wolrranty. exprl!ssed or implied, cuncernin~ Ihe \\'ork 

d~scril'll!l l in this report. Furthlirlllor£>. ncuh ... r the undersignc,! lIo r my t'mplu)'er shall be ]jnbl .. In .my 1ll.lIln('r fM ,ln~' pL'rsol1.11 injury. 

proplnl)' ,i,m1.lgt! o r loss of ,my kind .lri~ing from ur col1r .... ctl!d wilh this inspection. 

Dilk Sib"<'tt CI'mmlssions 
u"'r<'r;.,) U·: .. "' .... I b~ u,1 .... I,.., ,,.I !,U~n r. .. 1 

PART :3 REPA I RS AND ALTERAT I ONS SECTi O N 5 1 03 
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~ N ATION A L BO A RD IN SPE C T ION C ODE 

FORdR-3, REPORT OF FABRICATED PARTS 

FORMi R-3 REPORT OF PARTS FA BRICATED BY WELDI NG 
in <1 CCOrd,lnce wit h provisions of the Nll lioHal Bonrd /"~pfc l it", Code 

I. iVlill1ufactured by Q) CD 
® 

2. rvl ,lnufilcturcd for@ 

3. Des ign Cond. ition specified by ® Code d esign by ® 
~. Design Code @ @ -® -® 
5. Idcnl i ficilUon of Parts 

Line IVlan ufilct u rer 's ~"',lIl U faclu fer's Sho p 
Name of Pa rt Qty. No, Identi f}' ing No. Drawi ng No. ~'lAWP Hydro PS[ Year Buill 

36) 1M) )8 ..(j9\ (.,0) (.,i) (!j) ®-

6. Descrip tion of Parts 

(il) Connectio ns othcrtbafi t}lblfS Heads or Ends (btTubc !> 

Line Size nnd r-..J il tCriil l Thickness Thickness Materi il l Dlanle te r :rhi ckncss tvlillc ria l , 
No. Shape Spec. No. (in.) Shape (in .) Spec. No. (il1\ (in.) Spec. NO)I 

tM: (4') (4») (4,1) (45) (.16) (.I») w- (.IS) (.1,)"/ 

I' 

'/ 
/ , 

I 
I , 

/ 
! '. 

t. 
7. Rem" rks -® 

Th'l I,:m may b!! c!llaned !rom Ttl'! N~ron~130a!d cl2eo:t' and ?'e55~1i! \'e1sI11 In~~~C!:15, 1055 CWPi'a ,\~~. , Cel;:T·hI;s, OH ~3,t:9 . lm .. 2.;.)Rl"t. 2- " 

10 4 SECTION S P A RT 3 - RE P A IR S AN D A LT E RATIO NS --
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NATI ONAL BOARD IN SF 

.' , 
CERTIFICATE Of CO:-' l rLiA NC E 

I. -® . .... Ntify ,h .lt to the best of my knowled!;;1! ,Ill.! b",liel lhe sta tcments in this report.lre 

corfect ,,"d 11M 1 alllllalNi,l l. f.,urk;'ilion, construclion, il lld W(nklll11llship of ti ll! dcsaibed paris conforms to lhe N,lIi,ur.,1 

BL1md 1I/SJI •• c /iau~L1d~ ami slilndilrds of construction cil.'.t 

N.,!iO®IJOilHI [{H CNlifkale o®,horiZil li(\1l No. _@ 
Signed.@) 

e.'pires nn .@ __ .. 
D.lle 19 . 20 

tn.",~ oI·:l-C~our, ... !.I""J ... 1 1.":~.., , I,c4 "'fit w"I.,h d 

C[!ltT IFI C,\TE 0 1: INSI'Ecn O:-.J 

I, @ ,hulding.l v,l lid COlllmission iSSU.:'ll by '~'\Ial iOllil IIJOllrJ o f noiler and i'rcssurc 

VC5SCIIII Sp;;x:t~d (crlifk'llc of comp<'tcnC)' iSSIIl.'d by lh~ jUriSdl~ of 2J ,m.! 

emplored by _4 of -) 
han! illspeclcd the parts dcsaibcd in this report on _@ _ _ . and s tilte lhilt to th~ b~sl of my kno\\'lcdsc and 

bc1io:· f Ihe pMts ~ol11 ply with the Jl'pliC,lblc r(''luirelllC' l1ts o f the Nfl/ioWI/ /Jl1llrr/ /lrspaliolt CI'.io!. 

Uy s igning Ihl!> (er lificilh."!. nei l her Ihe undersigncll nor Ill)' employer ",,,kes any warranty. cxpressell or impHell, (l'l ll(t.'rning 

the work descrilled inlhis r~par l , Furthermore. neither the undersigned nor 111)' emplo}'er sh,11I bt: [jilL-Ie in "Ily lll,lIIller for 

.lny pcrsolMI inju ry, property dam.tg ... a r loss of illly klnll .uising from o r conn~c!ed with this inspection, 

Dale ~. Signed @ Commissions ~ 
(i~,p'(''''1 t, .tlo~'1 0,,,,.1 .n.1 [,,,,,Jo<llon No I 

1 
" '., • 

PART 3 - REPAtRS ANO A LTERATI ONS I SECTION _:§ 
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20 1 31 NATIONAL SOARD I NSPECTION CODE 

FORr1R-4. REPORT SUPPLEMENTARY SHEET 

FORM "'-4 REPORT SUPPLEMENTARY SHEET 
in ,1ccordal1ce with provis ions of the J\lII/itmai Bonrrllllspa f iclI/ Code 

1. Work performed by .o(~I)~®!'."9L _ ___ ___ _______ _ _ .;:(i)~.\:(i?~9JL-_ _ 
hun,.·J n~u~ · It~ ,,~.,.n,~dJ 

\53) ® 
!o,tcl r"II) 

2. OWller 0 ·0(29) (;w 
(n~",eJ 

3. Location of ins tallillion -c,--,-- ---- ------- - - ---- - ----- - -
!n.,n,..) 

!."tJ,~ss) 

l{e(ert:.'nce 

Line No . 
.Jill.I"-- -

Continued from FOl'llll~- (sQJ 
(52) 

Ddle _(ffi) , ____ Signcd (2i) 
~ •. ~' ''~rh=".=(:t='=''=T='~=''=.,~=''=,,71------

Name ·ifo) (.iij) 

D"le (i~ _ _ _ _ Signed ->;(P,,.,7)== __________ Commiss ions -'128)"S"--,-_____ _ 
(bl>l't'c rUl) \;.:"e:~".I' 11~.,,1 .'"J J",;<J;(lI~" Nnl 

1 06 SECTION 5 PART 3 REPA I RS AND ALTERATIONS ------
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I ' 
:1 . , • 

NATIONAL BOARD INS?I 

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

ft,.1.a-:-4.1 INSTRUCTIONS FOR COMPLETING NATIONAL BOARD FORM uR" REPORTS 

These instructions are to be used when completing the National Board Form 1R" Reports. When computer 
generated, the format of the form shall replicate the type and ,,;Iative location of the Information depicted on 
the Form1'R" Reports shown in NBIC Pari 3, 5.13.,1'through 5.13.,11'. l-a~ rlE; ',·1 " t, 19 '/ J 7 ID L. :=J I.J. , • 

1. The name and address of theiR" Certificate Holder performing the work as it appears on the "Certificale 
of Authorization". On a FormfR-2, the organization that performed the design work will complete line 1 b) 
and tile organization completing the construction activities will complete line 1 a). 

"\.: /. oS ;; " 11)_ 1 
2. When registering a Form "R" Repo~ with the National B')lrd, this lin~is solely designated for a unique 

sequential number assigned by the "R" Certificate Hqlder. When the t'R" Form is not to be registered, 
indicate s!l,by "N/A", As described in NBIC Part3,S.!( a log shati be maintained Identifying sequentially, 
any Fomil'R" registered with the National Board . For re-rating only, the Design Organization registers.lhe 
Form"lR-2. Where physical work is also performed, the Construction Organizalion registers the Form'lR-2 . 

3. 

4. 

5, 

6, 

7 . 

8. 

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

{) < ..:U'U\{' \. ,/ f"l 1eJ 
Name an~·address or.plant 0' facility where the pressure-retaining item is iostell8'd. 

("'~(l I , · ·~ l r; hJrl-:,I;J }(~ -1.·U\ j('4 -J 7:)N ( j -"v,)t 
Description of the pressure-retaining item, such as _boil~r or pressure v!,ssel , or piping. Include the ap-
plicable unit identification. ~ 

Name of the original manufacturer oflhe pressure-retaining item. If the original manufacturer is unknown, 
indica Ie by, "unknown". 

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 "unknown". 

When the pressure-retaining item Is registered with tlJe'~~~:I~oard, document the applicable registra­
tion number. tflha pressure-retainIng item isjostellecJ in Canada, indicate the Canadian design registration 
number (CRN), and list the drawing number under "other." If the item is nat registered, indicate, "none". 

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

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

11. Indicate the name, section, division, edltlon,,WJd ag,dencla of the original code of construction for Ihe 
pressure-retaining item. Also indicate the name, section, division, edition.jlAOag.derraa of the construction 
code used for the worl' being performed, If code cases are used, they shall be identified in the "Remarks" 
section. 

12. Provide a detailed summary describing the scope of work that was compleled to a Pressure Retaining lIem A13 
(PRI). The information to be considered when describing the scope of work should include such items as, 
the nature of Ihe repair or alteration (I.e. welding, bonding, cemenling), the specific location of the work 
performed to the PRI, the steps taken to remove a defect or as allowed by ;J,ga .8'Jo're]Tlain .in pJace, the 
method of repair or alteration described as listed in the examples of Part 3, Secllon 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 wort" a Form1'R·4 shall be used and 
allached, Information determined to be of a proprietary nature need not be included, but shall be slated 
on the Form. 

PART 3 - REPA I RS AND ALTERATIONS 1.¥'r::r.TIDN S 11 M'7 
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;01 :31 NATIONAL BOARD INSPECTION CODE 

13. Indicate test pressure applied. 

14. As applicable, identify what parts manufactured by welding or bonding were inlroduced as needed to 
complete the scope ofworl<. Indicate part, item number, manufacturer's name, stamped identification, and 
data report type or Certificate of Compliance . 

15. IndlcaJe any additional information pertaining to the worl< involved (e.g., routine repairs, code cases). For 
ForriifR-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 portion. 

'f" 
16. Type or print name of authorized represenlative of Ihe "R" Certificate Holder ailesting to accuracy of Ule 

work described. 
-r 

17. Indicate National Board "R" Certificate or Authorization number . .,.. 
18. Indicate monlh, day, and year that the "R" certificate expires. 

19. Enter date certified. 

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

the Certificate of Authorization 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. ( US () I'· C..!' ~ \'I (H'i; ·iS ~, \ . ) 

24. Indicate Inspector's employer. 

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

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

27. Signalure of Inspector. 

28. Nalional Board commission number of Inspector, and when required by IIle Jurisdiction, the applicable 
~at(,o r'Proyin~fal numbers. 
/fell id ,'.d ·, "" 

29. Document name and address of organization that purchased the parts for incorporation into the repair 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, state "unknown". 

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

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

33. Indicate code edition year used for fabrication. 

I DB SECTION 5 PART 3 - REPAIR S AND A LTERATIONS 
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34. Indicate code aejdenda date used for fabrication. 

35. Indicate the code paragraph reference for formula used to eslablish 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, function, or lise Ihe original equipment manufac­
turer's "marl< 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 Ihe named part. 

40. Indicate drawing number for the named part. 

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

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

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

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

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

46. Indicate minimum thickness after forming . 

47. Indicate outside diameter. 

48. Indica te minimum Ihickness of tubes. 

--r 
49. Complete information idenlical to that shown on the Form R to which this sheet is supplementary. 

. -r 1. Y .,--
50. Indicate the Form'R type. Example: Form R-1, 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 Ihe unique purchase order, Job, or tracking number, assigned by organization 
performing worl<. 

54. Indica'le the maximum allowable working pressure of the pressure-retaining Hem. 

55. Indicale lhe type of repai r, e.g., welded, g~pMIr8'pr~su(e equipoisnt, or fiber-reinforced plastic pressure 
equipment. 

PART 3 - REPA I RS AND A LTERATlDN~ . 15ECT I ON sJ T09 
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NB14-0701 
Parts fabricated by R Stamp Holder 
07/15/15 

SG- Repairs and Alterations action on 7/14/15, Voted (with Edwards and Galanes abstaining) to approve this revision to Part 3, 3.3.2 c) 

Revised Proposal : 

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 af Authorizatian. The item shall 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; 

ASME stamaing and camaletion afan ASME Manufacturer's Partial Data Reaart is not required far parts fabricated bv the uRu 

Certificate Halder that will be used an pressure retaining items being repaired ar altered by the same uRu Certificate Halder. The 

controls for this actiyity shall be described in the quality control system. 

The URn 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, welding, 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; 
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NB14-0701 
Parts fabricated by R Stamp Holder 
07/15/15 

Response to Letter Ba llot of February 2015 

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 herein. 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), 
th is 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 
approach. BOSEO 3/12/ 15 

Rob Troutt While I agree t his 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 

-
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NB14-0701 
Parts fabricated by R Stamp Holder 
07/15/15 

Commenter 

Michael Webb 

Comment I Negative 

both repa irs 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 
"R" Certifcate holder activities. However, in my opinion the 
confuSing elements of replacement parts may be better 
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) 

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 

Response 

Thank you for support. And thank you for your additional thoughts on this 
issue. I have reworded the proposal to take some of your idea into 
consideration. Please see the attached new proposal. RVW 07/12/15 
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NB14-0701 
Parts fabricated by R Stamp Holder 

07/15/15 

Commenter Comment / Negative 

the holder of a "R" Certificate of Authorizat ion 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 contro ls as 

necessary. WEBB 3/4/15 

Brian Morelock I understand the reason ing 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 sha ll be 
described in the quality contro l system" . Forthe purposes 
listed in this item, it really boi ls down to this: 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 wou ld 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 materia l as a "component" (as stated in this 
item) prior to insta llation in the fie ld, 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 

Paul Edwards Mr. Galanes' review is well stated, I concur with his concerns on 
this proposal. EDWARDS 3/2/15 

Wayne Jones The term "Part" is recognized by ASME while NB-23 refers to 
"Pressure Retaining Item". During my participation with Joint 
Reviews he was made clear that ASME does not recognize the 
term "pressure retaining item". Maybe we should take a look 

Response 

Thank you for your support on this. I have revised the proposa l 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 

Please see response to Mr. Galanes. RVW 07/12/15 

The term "part" is used throughout the NBIC without definition. In this 
paragraph, we are dealing with "replacement" parts. There may be some 
value to defining that term better in the NBIC since it usually means "like-
for-like". But not always. For this action, I do not think it will help very 
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Parts fabricated by R Stamp Holder 
07/15/15 

Commenter Comment / Negative 

at using this term which would provide clarification when the R 
stamp holder needs to fabricate a replacement. 
JONES 2/26/15 

Bria n Sch u Ite I approve. I believe the additional language provides 
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 

George Galanes I am voting disapprove because if we allow R-Certificate holders 
to fabricate ASME pressure parts for repairs or alterations even 
when the parts are installed by the same R-Certificate holder, 
where does this card blanche end? I am still wrestling with the 
concept if we need to place restrictions on what an R-
Certificate holder can fabricate regarding type of pressure 
parts, similar to examples for repairs and alterations. For those 
that cited previous examples, like roll forming a shell and seam 
welding the formed shell into an existing pressure retaining 
item (repair) or fabricating butt welds in boiler tube dissimilar 
metal welds, these are fabricated pressure parts that can be 
supplied by a typical R-Certificate holder. What I am most 
concerned about are abuses by less sophisticated R-Certificate 
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 

Response 

much. At the next meeting, I will bring this topic up for discussion and if 
the committee feels that it should be better defined, an item will be 
opened to do so. RWV 07/12/15 

Thank you for your support. RVW 07/12/15 

Take note that this activity of R stamp holders fabricating ASME parts has 
been going on in industry for as long as I can remember. Typical examples 
are butt welding tubing together before installing the completed tube as a 
replacement tube in utility boilers, or welding LWN flanges to pipe pieces 
to form spools for installation in the pressure vessel, or assembling spool 
pieces on the shop floor to be installed in BEP in the field . All this has 
typically been performed by an R stamp holder, with the inspection being 
performed by the NB Commissioned Inspector, and the work recorded on 
R-1 forms. The "roll forming a shell and seam welding" that you 
mentioned is another typical part fabricated by an R stamp holder. Same 
for making dissimilar tubing welds. These are the types of fabrication that 
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 
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Commenter Comment / Negative 

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 
origina l 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 

parts, the R stamp holder must hold an A5ME 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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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 

Circnlator 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 suPPOtt the revision or addition, including any data or 
changes in teclmology 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. 
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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 of the fillet weld, 
noting conditions found along with the signature of the inspector conducting the examination. 

S1.2.9.5.la CIRCULATOR & THERMIC SYPHON NECK TO DIAPHRAGM INSTALLATION 

:~ 'r , 
I'" ". Ie .. · 

I ~. ( , : 
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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: 

S6.S Replacement Parts 
d) When Ihe 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 Ihe 'TR" Stamp applied as described in NBIC Parl3, S6.14. 

b) Statement of Need 

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

The need is to be consistent with NBle 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 the last line shou ld be a TR-3 not 1. 
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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. 

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 to also address replacement parts is extremely difficult. 

Paragraph 56.5 would be affected. 
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Action Item Request Form 

8.3 CODE REVISIONS OR ADDITIONS 

Request for Code rev isions or additions sha ll provide the following: 

a) Proposed Revisions or Additions 

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

ru les 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: 

56.3 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 th e accreditation process for a TR program in the 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 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. 

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. lRe-NaliGRal Boar<! "HI" PrOHfaR>c 
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iilB:l.5-0509; PiU5-0156 

NBIC Part 3 paragraph: 2.5.3.6 c) 5) d) 

d) The filler metal shall be limited to an austenitic, nickel··base filler metal 

having a designation F-No. 43 and limited to the following consLimables: 

ERNiCr-3 (qJ. Filler Melal 82), ENiCrFe·3 ( e.~J . INCONEL Welding 

Electrode 182), ENiCrFe-2 (e.rJ. INCO·WELD A), ASME B8,PV Code 

Cases 2733 and 2734 (e. ~J . EPRI P87). 
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National Board of Boile,' and Pressure Ifessellnspectol's 
National Boa" d Inspection Code 

Submission o~ Public Revi"w Comment 
2015 Draft Edition 

PLEASE SUBMIT ONLY ONE COMMENT/RECOMMENDATION PER PAGE 
iVlaits additional Goples as needed 

COl11me nt~ MUGt he Recelvod No Latel' Than: OCtObCI'13, 20'14 

Instructions: If unable to submit e/ectrolllcally, pleasD plint tills form and fax or mall. Print Of type clearly. 

Dale: October 7 I 2014 

Commenter Name: _N_a_t_l_'a_n_C_·a_r_ t_e_'_" ____________ _ 

Commenter Address: HSB Global Standards , One state Street , PO Box 299 

Hartford, CT 06141-0299 

Commenler Phone: -.::.8.::6.::0_--'.7.::2.::2'---..:S,,7..:S:.:0'---_________ _ 

Commenter Fax: ___________________ _ 

Commenter Email : nathancarter@]lsbct.com 

Section/Subsecllon Referenced: """Pc:' a=r"t,-,J",,=2=, "S_,-:J:-'"6",,,S.,,)=;cd.c)_--;; 
CommenVRecommendallon: Proposed Solutio/}: 0 New Text rnRevise Text o Delete Text 

r.·illeL~ IlJe tal 02 , Inco n el Neltling Electrode t 02 , and INCO-I'IELD A are all Brand 11i\IRCfJ foL' 

~1\8blc3 30ld bOl> Spee4-al-Heea-l -,. . SPRI pe? i:'.l---t;~-f}~-tffi1"C, I eell-e\"l!: lieGI'I.",ea to be 

sold by Hetrode il l: l east . \'lily are the con slIlll.J.ble classifical:lom; and Code Cases by 

themselves not suffi cient: I-l ithout a n "e.g ," in the parenthesis aftel: each 
c lass' fjratlnIJ 1,- can be read tha" '-"ene Brand nrunes are )-eqlljred ",birh (,/auld r estrict 

trade by n ot a llowing other manufacturers frem supplying consumabl es to those 

<:iasal EicadO Li U amI Code Cdses .. 

Source: OCOwn ExperIence/Idea 0 Other source/Arlic1r'Code/Standard 
I 

Submit Form To: Robin Hough, Secretary, NBIC CommlUee, The National Board of Boiler & Pressure 
Vessel lnspec{ors, 1055 Crupper Avenue, Coilimbus. 'OH 43229, fax 614-847-1020, email, 
,hounh@natlooalhoard,orn 

NI3 Use Onlv 

. Commenter No. tss~ed: -"'P"'R"'1,,5-"'0'-'1 ____ __ _ Project C0ll1111iUee Referred To: 

Comment No, IsslIed: ___ -"5,,6'-_ _ __ _ SC Repair and Alteratloll 
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NB'I5,0509 

Nationall3oard of Boiler and t'l'Gssuro Vessellnspectol"S 
National Boarclltlspection Code 

Submission of Public l'teviaw Comment 
2015 Draft I;dition 

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

COlnlTlBntG Must be r':ecelved No Late,'Th,lI1: Octobel'13,20'14 

fnstrtlcUons: If 1I1lafJ/e to submit electronically. please prillt this form and fax or mail. Print or type clearly. 

Dale: 101131'14 

Commenter Name: Marie R. l(fnes 

CommentsI' Address: )((:61 Energy Sel'vices Inc. 

't516 Chestnut Ave., Minneapolis, MN 55~.03 

Commenlet Phone: _...:(",6.c12",'...:6...:J_O,_4...:'I.cS2
=-' _________ _ _ 

Commen'er Fax: __ "'(6:.'1::2:!-).::6=-30:.,..:43=-6::7 _________ _ 

COlilmellter Email: _-." ........ I.I( ...... ·.I ........... c .. S@= .... c .. e ... le.:. .... e.:;1.9 ... Y ... .::.co ...... 11'-_ _ _ _ 

Sectlon/SubsecUon Referenced: Part 3 ~ Section 2.5,3.6 d) 
Comment/Recommendation: Proposed Solution: a New Text ~ Revise Text o Delete Text 

The proposed l(lnguage references Code Case fillcl' metals acceptable fot' consideration fiB F-No. 43 fa,' 

weld ing pelfol'lYlance qualifications only (ref. Code Cases 2133 8, 2734), Also, the accepted I:.'-No, 43 

materials, as presented, allow supply by Q single manufacturel' only. The following alternative 

language Is PI'oposed. 

"Filler metals shall he austenitic, nlcl(el-hased consumables limited to ASlVIt:: Code Case 2733, 

Code Case 2734, 01' one of lhe following F-No. 43 matm'ials listed 111 ASMI:: Section I}(: 

ERNIC .... 3, ENICI'Fo"2, o .. ENiCrl'e,3," 

Source: OG Own Experlellcefldea fD Othel' Source/ArUclejCode/Sfandard 
A:;M~ Sect. 1'( 8. CC 2733, 2734 

Submit Form To: Robin I-lough, Secretary, NBIC Commuree, The National Bomd of Boiler & Pressure 
Vessel Inspectors, 1055 Crupper Avenue, Columbus, OH 43229, Fax 6'14-847-1628, email, 
rhough@notfonalboard ,orq 

NB Usc On Iv 

Cornmenter No, Issued: -"P"'R'-1,,5"',O"'5'-_____ _ Project Commitlee Referrod To: 

Comment No. Issued: _ __ 0_" _____ _ SC Hepair and Alteration 
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National Board of Boile .. and PmSSlU'G Vessellilspactors 
National Board Inspection Code 

Submission of I'ublic Review Comment 
2015 Draft Edition 

PLEASE SUBMIT ONLY ONE COMMENT/RECOMMENDATION PER PAGE 
Malee additional copies as needod 

Comments Must ba Received No Later Than: Octobel' '13, 2014 

Instructions: If unable to submit e/sctronlcalfy, please print this form and fax or mall. Print or type clearly. 

Date: Oct.ober I, 2014 

Commenter Name: Nathan Carter 

Commenter Address: HSB Global Standards, One State Street, PO Box 299 

Hartford, C'l' 06141-0299 

CommellterPhone: B60-'722 - 5750 

Commenter Fax: _____ _____________ _ 

Commenter Email: nathancarter@hs bct..com 

Sectlon/Subseclion Referenced: ",p::a=r::t::;-;3",=S;:'::1,..3=, 5=.1=,,3::cl:;--_-:::-;~, 
CornmentlRecommendallon: Proposed Solutiol1: 0 New Text ry,Revlse Text 0 Delete Text 

What about Category 3 repairs/alterations, etc? ~'hat if it 1t1a S 

performed to an International Code other than Section III or XI? .Per the 

--..i.l:Istnwti OR., tl:Jerli1 isn lot a "'~y t.o adcl:res.<J thir.,' gi r.llil.t:..;!.QQ 

Also, Hyphenate I1rerating l1 to "re-rc\ting " to be conSil:>tellt with the NBIC, 

Source: G(Own Experience/Idea 0 Other Source/Arlicle/Code/Standard 

SulJmlt FOl'm To: Robin Hough, Secretary, NBIC CommlUee, The National Board of Boller & Pressure 
Vessel Inspeclors, 1055 Grupper Avenue, Columbus, 01-1 43229, fax 6'14~847-1828, email, 
rhough@nalionalboard.orr! 

NB Use Only 

COi11l11ente l' No. Issued: _ _ ---'P-'R='1 5"---"0-"I ____ _ Project Committee Referred To: 

Comment No, Issued: _____ 2"-0 _ ___ _ SC Repair and Alteration 
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NB15·0512 

National Board of Bollel' and Pl'assure IIessellnspectol's 
National Board Inspection Code 

Submission of Public Review Comment 
2015 Draft Edition 

PLEASE SUBMIT ONLY ONE COMMENT/RECOMMENDATION PER PAGE 
Marui) additional copies as IlGeded 

Comrnent~ Must be Received No Late.' Than: Oclober 13, ?014 

fnslruel/ons: If unable to sU/Jmft electronically. please prillt this form and fax O/' mail. Print or type clearly. 

Date: October 1, 2011 

Commenter Name: ~N.:.":.:t:.:l.:.":.:m~C.:.'.:.a.:.r-,t-,e:.:r:... _ _________ _ 

Commenter Address: HSB Global Standards, One State St.reet, PO Box 299 

Hartford , CT OG1.41 - 0299 

Commenter Phone: -,8"-,,G.::0_--,7.:2,,2':.-_5:c7~5.::0:... _ _ _ ___ _ __ _ 

Commenter Fax: 

Cornillenter Email: n athancarter€lhsbct.com 

Section/Subsection Referenced: Part 3, S3. 5.5 b) 
CommenURecolTIlllendallon: Proposed Sofflllon: 0 New Text ocRevlse Text 0 Delete Text 
Ny comment refers to Section VIII, Division 1, Part UGI-79 and UGI - 80 

referenced on the last line. After reading these paragraphs in vJhole , I 

de Rot HRderstat=ld t·,lh~l aRIy some gf I-he St-lgS €ctiQA .... i\ :r:Gl listQg. BlHQ rlQ t the 

\·Jho l e of UGI-79 and UGI-OO. In my opinion , all of UGI~79 and UGI-OO 

should be included. 

Source: OCOwn Experience/Idea II Other SourcefArticle/Gode/Standard 

Submit FOI'I11 To: Robin HOllgl" Secretary, NBIC Commillee, The National Board of Boller & Pressure 
Vessel Inspectors, 1055 Crupper Avenue. Columbus, 01-1 43229, fax G14-B47-'182B, email, 
rhough@nallonalboard .orq 

NB Use Only 

Commenter No. Issued: ...EP~R!.l1111!jd·DJ:.·IL _ _ _ _ _ _ Project CommlUee Referred To: 

Comment No, Issued: _ _ ~2,,·IL _ _ _ _ _ SC Repair and Alteration 
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INB15-1401 

From: Parrish, David [mailto:david.parrish@fmglobal.com] 
Sent: Thursday, September 25, 2014 11:10 AM 
To: George Galanes; jplllow@commonarc.com 
Ce: bvaliance@natlonalboard.org; Martinez, David; Barker, Tlmothy 
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 
frequently repaired by "pad" welding - even for leaks. A few operators do not permit pad weld repair if 
failure could admit water to furnace (smelt-water explosion potential). 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~k>r SUlIfEnglnenin& Sptej.lb, 

FM Glahal · Eoglneafllf: SlandaldJ, EqulPJIlQ'l' HllUInls 

111-lSH1J4 
I 
f 

~ ,. , 
,. 
j 

Ie 

f. 
I 
! 
t 
I 
r 
\ 

f 
:; 

Attachment Page 74



Appendix B - Weld Build-Up Research Materials & Welding Subcommittee 

Weld Build Up Research 
This report cOI)t ains the results of Weld Build Ups that were performed on the outside diameter 
of boiler tubes (approx,ISO thlc~) that were turned down (milled ) on a lathe to a t hickness of 
,120", ,100", ,090", ,080", .070" thick to simulate boiler tube thinning for this research, 

Weld Build Up of Wasted Area Is t he correct term for this type of re pair in the Boiler and 
Pressure Vessel industry, other jargon or terms used to describe this type of repair are Pad 
Welding (which is most fre<lllently used) and Weld Overlay, 

The objective of this research is to identify and/or determine what the welcl ing process Is 
doing to t he inside of the tubes after weld bUild up was performed and at wl)at wall 
thicknesses the tubes were adversely affected, 

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

• SMAW (stick) - 3/32" Filler Metal 
• GMAW (MIG) (Hard Wire) - .035" Bare Wire Filler Metal 
Note: The tubes must be cleaned thoroughly before welding, 

The Tube positions when the weld bu ild up was performed was about 45° and Vertical positions to 
simulate different configurations In a boiler such as vertical (water-wall Tubes), Flat (Floor or Roof 
Tubes) and approximately 45° (Arch or Sloped Floor Tu bes etc.), 

Tj1e following photos are of weld build up that were performed on tube specimens that we re cut in 
half to view and Illspect the Inside of the tubes. A description of our f indings is under each photo. 

Welding Tenn5: 
Burn-thnJ - Ahole is bumed th rough the base meta1. 

• Melt-thru - The welding filler metal is melte d through to t he i"-'Ide of t he base met.1 (push-thrul. 
• Sug~r i ng - Oxidation of the weld or ba5~ metal. 

Ba!i~ Me:tal Deslgllatron!> and Tem1S: 
• Pl - Carbon St ee l Tubes ,"SA 178, 210 etc." • P3 - Ca rbon/ Moly Steel Tubes, "SA 209 Tl" 
• P4 - 1.25% ehron" .oJ loy Steel Tubes, "SA 213 Ill" • P5 - 2.25Y, Chrom, Alloy Steel Tubes , "SA 213 T22 
• P8 - Stalnless Ste elTub .. , "SA 213 TP 304,308,316 etc." 

Con(lusion 
From this research, It is our opinion, the GTAW (TIG) Rrocess, Is 110t recommended to perform 
Weld Build Up on Pl , P3, P4 or P5 base metals that are below ,100" thick, Burn-thru and melt­
thru Is virtua lly Inevitable. 
The GMAW (MIG) process (downhill progression with ,035 Wire Size) can be used to Perform 
Weld Build Up on Tubes as thin as ,080" t hick, with minimal melt-thru or burn thru, 
For stainless base metals (PB), it Is 110t good practice or recommended to perform Weld Build Up 
on base metals t hat are below .120" t hick, EXtreme oxidization (Sugaring) virtually cannot be 
avoided on the Inside diameter of the tube where 11 0 backing or shielding gas is utilized, 

Steve HalVllle 
Corporate Quality Control Manager 

176 North lndus1nal BII.tI PO Box 2"19, Trenton. GA 307j2 I' (706) 6j7-6200 F: (106)657-487j "'I 
www.nallonaJboilercom ' _'....".; 

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

OD: Carbon Steel (PI) SMAW (Stick) process witll E 7018 - 3/32" was used on these 
samples, The Weld Progression was Uphill, On all 4 ,)fthese samples the Welder 
Burned-thru the base metal, as the samples got t hinner, the Bum-thru was more 
frequent. 

-~---. 

10: ( arbon you see here 15 not it Is "Burn-
t hru," Holes were a(tually burned in the base metal and filled back up with the 
SfVlAW proress as the Welder was welding, Note: ,070" samp le was too thin to Weld, 

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

OD: carbon Steel (Pi), GTAW (TIG) process with f 70 S2 - 3/12" was used on these 
samples. The Weld Progression was uphill. On a11 4 of these samples the Welder Melted­
thru the base metal, as the samples got thin ner, t he Melt-t hru was more frequent and 
excessive. 

ID: The Me lt-thru here Is very excessive on the .090", .080" and .070" Samples 

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

~w~~'t.~process with f 70 S2 - was on 
samples. The Weld Progression was Downl,i ll. uphill is not recol11l11ended . On all of t hese 
samples the Welder had vel'{ minimal Melt-thru on all thickness<=s of the base metal. The 
GMAW Process requires the base metal to be very dean. When app lying Weld Build Up 
on Tubes of approxll11atly .120" anci belm'/, GMAW {MIG} is the preferred method for 
WeltfBuild UP. 

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

00: St~ inl e,, ; GTAW IT/G) process witll E 316L - 3/32" was used 011 these samples. The 
Weld Progression was Uphill. On all 3 of these samples the welder Melted·thru the base 
met~l, as the samples got thinner, the Melt-thru was more frequent and excessive. 

C, r" 'yJ 
. 1l.O· 

Melt-thru on the .100" & .080" thick samples was excessive and 
"Sugared" loxldized) the ID oflhe Tube. This Is bec-ause the ID of the Tube is not accessib le 
to use a Backing Gas smh as Argon to shield the base metal or weld area. 

Meeting Minu les BLRBAC October 9, 2013 
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Appendix B - Weld Build-Up Research (Cant.) Materials & Welding Subcollunittee 

00: 1-1/4 Chrome IP4). SA 113 Ttl : Superheat Tube Simulat/olliwith Water In the Tube). 
GTAW IT/G} process witl! ER 80S 83- 3/32" was used. The Weld Progression was Llphill. Welder 
Burned-thru the base metal once on the .090" sample and multiple t imes on the .070" 
sample. 

1[1: 1-1/4 (hrome IP4). SA 2B T11 Super/leaf Tube Simu/atiolliwith Water In the Tube). With 
woter in the Tube. the re is little to no Indication it is about to burn though the base metal. With 
the .070·} Tube we had to let it cool 3 to 5 minutes between weld passes or between half a weld 
pass. 

Meeting Minutes BLRBAC October 9,2013 
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Item NB1S-1402 

Single Strike-through and single underline: Comments/edits by Walt Sperko and Nathan 
Carter including NBIC Items 15·0509 and Nb15.14031from January 2015 NBIC 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 §lbliElan€8 requirements for welding only Grade 91 tube material within 
the steam boiler setting and when it!s-i1.1§. impracticable to perform local post-weld heat treatment 
(PWHT). T~is Fe~air ",.tAea "tili,e. a G9ntrollea HII teG~Aiq ...... When using this welding method, the 
following is F9E1l:1ireEl ~ 

(1) This method is limited to butt welds in tubing NPS 5 (ON 125) or less in diameter and Y, in. 
(13 mm) or tess 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. 

la) bI~OR t~"GaRl~lotiaR of wela ra~air, t~e re~aiF ro~ieR .~all ~e I,e~t Ife", ~"ffii<l.GHOOist 
enIJiFBAR=lI8Ats \;Intil tAe Fet\;lFA tB s8FVise. Uoon cQIDpletioQ of weld repair the repair area shall 
be kepi above the dew point temp.smw,e S9 that condensation does not form gn the reQajr sYrface 
before retllrned to service or a moistu(e.barcjer coaling shall be applied t9 the syrface 
(al 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 SMAW or 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 material fSF tAe welding procedure qualification test coupon shall be P·No 15 E, Group 1, 
Grade 91 mF t~e re~aif., 
(d) Qualification thickness limits of base metal and weld deposit thickness reF tl:18 test plates aRe 
repaif-gfea'le ae~t~s 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"Ge~t t~at no No postweld heat treatment shall be applied to the 
test coupon. Additionally, the qblalifisatisA 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 4QQ de~ F (~QG 
~ 55p deg E (290 deg C) 
(2) When the SMAW process is specified for a fill pass layer a6 a GaRtraliea fillea \'IelaiRS teG~Riq"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 F&fIeGte€f-i.A-tl:te ql:lalifieEi PQR aAEi shown on the WPS. 
(3) Regardless of the welding process (SMAW or GTAW), only the use of stringer beads shall be 
permitted. 
(4) The filler metal shall t:?~ Umited to an austl?lJ itic, nickel·b~~e tiller met~l.h_aving 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. , INCa WELD A), ASME B&PV Code Cases 2733 

[ Comment [511]: Gtorgl.', plcasc nil ill 

Comment [GG2J: The \Yord~ in blue WHe 
fl!vl$l! tI b"seti un "Ilproul of Item NUtS· 
1402. 

Comment {GG3]: The highligh ted hlue Wn:" 

revised under ;mother action NEIl 5·0509, 
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and 2734 (e.g., EPRI P87).llI: 
(5) A martensitic iron-base filter metal baYi ng a designatipn F-No 4 or E-No 6 aod limited to !he 
following cgoslJmables ' E8Q15-BB FBOla-Be or FRBOS-BS 
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NB'15-'!403 
NBIC Part 3 PROPOSED SUPPLEIVIENT 

Supplement )( 

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

SX:I SCOPE 

The technical information provided in lI,is supplement pertains to weld repair 
options and post repair inspection guidelines wl1lc11 can be used for creep 
strength enhanced ferritic sleels (CSEF). 

Creep Strength Enhanced Ferrllie alloys (CSEF's) are a family o f ferritic steels 
whose creep temperature strength is enhanced by the creation of a precise 
condition of micro-structure, specifically maliensile or bainite, which is stabilized 
during tempering by controlled precipitation of temper-resistan t carbides, carbo­
nitrides, or o ther stable and/or meta-stable phases. Careful consideralion shall 
be given 10 pressure-retaining ilems tha i are fabrica led from CSEF's. The 
behavior of these materials in low temperature (Le. fracture toughness and/or 
fa tigue) and in high temperature (Le" creep and/or creep~raligue) components 
can be degraded by not adhering to provided welding procedures and improper 
application of posl~weld heallreatment (PWHT). 

During service, weld repairs to CSEF can occur which may not be conducive to 
weld repairs following orIginal construction fabrication requirements regarding 
post weld heat treatment (PWHT) and repair weld jolnl design. This supplement 
provides guidelines for alternative we ld repair options and post repai r inspection 
llsing a well~engineered approach for CESF steels" The user is cautioned to seel< 
technicat guidance for welding and heal lreatlng requirements and attention 
should be made 10 temperature cycles requ ired 10 achieve the micro~structures 
beyond preheat and post weld heat treatment requirements specified from tile 
original code of construction. A !sey document that should be solicited in the 
development of weld repair procedures is:1 

SX,2 WELD REPAIR OF GRADE 9'1 STEEL 

8)(,2:1 A lternat ive Weld Rel)air Options 

SX.2.1:1 9Cr~1Mo~VNbN Filler Metal {Le.matching to Grade g"l} 1- Contro lled 
FIlI -:· Low PWHT (Minimum temperature is 1250°F, 675°C). Acceptable filler 
materials are referenced in Table 1, The minimulll time and maximum heat 
treatment temperature shall be referenced by the original code of construction. 

[ Formatted: Cenlererl 

Comlllent [GG1]: John : 
I dOIl"t belic\"e this S131elllcnt \\"oulll ny with 
NBiC C"llIllIille~ 11I~lIIbc ,s" We uo nul l'udol"S\! 
puh l ictl lif.ll l "~ "lhr.r 11Ian olhel ('od~s ~1Il1 
S lal1ll~rd~. 

------
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For reference, where the NI+Mn con tent of Ihe filler metal is flot {mowll, ASME 
B&PV Code restricts the 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 PWI-IT 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 lime for PWHT. 

a . Minimum holding lime a t PWI-IT temperature is speciried as 1 hour per 1.0 
inch (25 mill) of thicimess, 30 minute minimum provided Ihe 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··1 Mo Fil ler Metal ·'· Controlled Fill and No PWHT. Acceptable filler 
materials are detailed in Tabie 1. 

S)C.2.1.3 NI-base Filler IVletal'" Contl'Olied Fill and No PWHT. Acceptable 
nici<el base consumables include selected ASME F No. 43 filler malals as 
detailed In Table 1. 

Table 1. A lternative Weld Repair Methods, F iller Metals and Weld ing 
Processes for Grade 9'1 Steel. 

Acceptable Weld Repair Method Welding Process and Filler Metal 

Fil ler Metat Welding Procedure AWS Classification 

• SMAW - E901 5-B9 or E90·15-B9·t' 

Matching (9Cr-·t Mo-VNIlN) 
Controlled Fill + Low • FCAW - E91T1-B9 

PWHT • GTAW - ER90S-89 or ER90S-
B9·1' 

• SMAW - EB01 5-BB 
9Cr·1Mo Controlled Fill oFCAW- EB1T1-BB 

• GTAW - ERBOS-8B 
·SMAW - EPRI PB7". ENiCrFe·2, 

NI-base Controlled Fill 
ENiCrFe-3 

• FCAW - None available 
• GTAW - EPRI PB7c• ERNiCr-3 

891 AWS claSSification I ~ pendmg for the Vflnous Gralle 91 filler metal product forms (currenlly 89) 
tJlncorporated by ASME B&PV Code as Code Case 2734 ror classification as an F No. 43 Oller materiat 
clncorporated by ASME B&PV Code as Code Case 2733 for classllicalion as an F No. 43 1i11er 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 tempera ture shall be checl<ed to ensure the minimum 
preheat temperature is maintained during welding and until we lding is completed. 
The maximum interp8ss teillperature 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 filiN technique. In th is technique, the first layer in 
contact wi lh the machined excavation can be identi cal or smaller in diameter than 
the !ill passes. 

SX.2.2.3 The bead-to· bead overlap should be -50% or greater. The rm passes 
Sl10uld be deposi ted worl~ing from the bevel towards the center of the excava tion 
with a minimum overlap of 25% and ideally 50%. As a rule of thumb. if Ihe welder 
aims for the toe of the previollsly deposited weld bead, an overlap of alleast 
40% will be achieved. 

SX.2.2.4 For ferritic nUer materials, and when the SMAW process is specified for 
a fill pass layer as a controlled fill welding technique, the electrode diameter is 
restricled 10 a maximllm size of 1/8" (3.2 mm). When lhe GTAW process is 
specified, any limits in filler size is to be !'enecled in the qualined PQR and WPS. 

SX.2.2. 5 For ferrili c filler materials, and when the SMAW process is specified for 
a fill pass layer as a controlled 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 reflected in 
U,. qualified PQR and WI'S. 
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Notes: 
1. The excavationshollfdhave 

rounded comers to prevent 
facie affusion, It may be 
advisable to use a smaller 
diametere/eclrode (stich as 
2.5 mill or 3/32 in.) 10 
ensure gaodtie ill. 

2. Tile step shotllel be machined 
.UeasUO mm beyondlhe 
(usiolliine of tile origins/weld 

Nv l,,2 

,/ 
NohJ I 

3. Thefilt passesalonglhe L ______ ~~:....------1 
bave/should be restricted in 
l1e;ght so as to not reduce 
access to the bot/am of lila 
excavafionfor the weIde,. 

Additional Instructions: 
• Tha filt passes shollidbe 
conducted workillg ~'otltside·in , 
wherebytf1e fiff passes are first 
deposited on eit/ler side of the 
excavation and additional fill 
passes are depositedweldillg 
towards the cenier of 
excavation 
• 50% overlap is recommended 
for all welding passeseitherin .... N-or-. -3 .. 
conlacl wilh Ihe bevel or fill 
• Stringer beads only Bre 
recommended (or allwefdillg 
passes eitherill contact with 
lile /,ave/o,. fill 
.A 2.5mm (3/32 in.) di.mele,. 
electrode may be utilized (or til e 
weld passes ill contactwilh the 
bevel but is not mandated nor 
required foracceptab/e 
pelformance 

3.2 111m (1/8 /11.) diameter. 
elocrrode fo r fill passes Nolo J 

Figure 1. Schematic ofthe Controlled Fill Welding Procedure for Grade 9'1 
Steel for a Partial Weld Repair of a Circumferent ial Girth Weld. 

Attachment Page 86



SX.2.3 Qualif ication of Contro lled Fi ll Welding Procedure 

SX.2.3. 1 The lest material for the welding procedure qualiricalion shall be P-No 
15E, Group '1, Grade 91 for the repair. 

SX.2.3.2 Qualification lhickness 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 Specificalion (WPS) shall be qualified in 
accordance with requirements of ASME Section IX. If a given procedure does not 
require post weld heat trealrnent, none shall be applied. 

SX.2 .3.4 For qualirication of weld repair procedures using 9Cr-1 Mo filler metal 
and in Ihe as-welded condition, the requirements for the bend test shall be 
relaxed to a test whicll achieves a minimum of 14% In the outer fibers. Guidance 
Is provideu in ASME B&PV Code Section IX QW-466.·1 whicil 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 
requirements shall be developed and implement based on approval from the 
Inspeclion, and if applicable Ihe Jurisdiction using a well-engineered approach. 

X.3.2 Inspection method and in terva ls shall be developed to ensure sa fe 
operation and margin to locate and monitor defect growth in service. The 
selecled non~deslructive evaluation method shall have a minimum resolution to 
detect a flaw size of 0. 125 inches (3.2 mm) 

X.3.3 Post repai r inspection shall not be considered a single event. A 
recommended base re-Inspeclion inlervalls every other planned major ou lage 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-lest is mandated in lieu of NOE, the guidelines in NBIC NB~ 
23 shall be followed. The water shall be heated to a temperature as 
recommended in the 2013 Edilion of the NBIC Part 3, Table 4.4.2 10 prevent risl{ 
of low temperature fractUre for full ponelral1on or near full penetration repair 
welds. 

For NBIC COlllmitleo usa only 
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The position pape.· 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 Stee l 

http://www.epri .com/abstracts/Pages/ProductAbstract.aspx? Prod uctld=00000000300200 5350 

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 

6. Alternative Well·Engineered Weld Repair Options for Grade 91 Steel: An Executive Summary 
of Results from 201 0 to 2014 

http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?Productld=000000003002006403 
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INB15-1410 I 

NBIC Part 3 paragraph: 56.14.1 n 
f) The non-embossed Code Symbol stamping, when directly applied on Ihe ilem or 

when a nameplate Is used shall be applied adjacent to Ihe origina l manufacturer's 

stamping or nameplate_ A single repair,a1tel'atieIT;GHflseifieatieR-_stamping or 

nameplate !llay be used for more than one repair to a Transport Tanl<, provided the 

repail~;-EI1teHltjel1,el'-medifjeatiell-activ ity is carried oul by Ihe same cerlilicate holder; 
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National Boao'd of BaileI' arid Pressure VessellllspectOl's 
National Board Inspection Code 

Submission of Public Review Com men! 
2015 Dl'aft Edition 

PLEASE SUBMIT ONLY ONE COMMENT/RECOMMENDATION PER PAGE 
Ma[(e additional COllies as needed 

Comme ntu Must be Received No Late r Tlum: Octohe.' -13, 20'14 

Instructions: If ullable to slIbmlt eleclronlcafly, please plint this (orm and (ax or mail. Prillt or type clearly. 

D.te: October 1 , 2014 

Commenler Name: _N_a_t_h_a_n_ c_'a_ r _t_e_r ___ _____ ___ _ 

Commenter Address: HSB Global Standards, One State Street , PO Box 299 

Hartford , C'r 06141 - 0299 

Conlll1enter Phone: 860-722-5750 

Commenter Fax: _ _ _ _____ _ _____ ___ _ 

CommenterEmClil: nathan carter@hsbct.com 

SecUon/Subseclion Referenced: Part 3, 86.14 . 1 f) 
CommenURecommendaUon: Proposed Solution: 0 New T~xt OtRevlse Taxi D Delete Text 
I unders t a nd t he i n tent for n umer.ous repai~'s t h roughout the lIfe of a 

Transport 'rank using one nameplate under the conditions l isted . Do you 
-tCally m8 a1=l fgr iRfiRite lIal·t;"el;:aA;.i.Qfl.S~HQ mQdifi ~il_ t;jQllSIl tg Sf::! ?llg" 'ecl 

under a single nameplate/stamping? Please reconsider this" 

Source: OCOwn Experience/Idea 0 Other Source/Arlicle/Code/S tandard 

Submit FOl'm To: Robin Hough, Secretary, NBte CommiUee, The National Board of Boiler & Pressure 
Vessellnspeclors, "\055 Crupper Avenue, Columbus. OH 43229, rax G"14-B47-"IB28, Gl11all, 
rhouql1@nBtlonalboard orn 

WB Us(')Only 

Commenler No" Issued: _ .:.P.:.R,,1,,5,,-O"'1'--_ ____ _ Project COlTImi\lee Referred To: 

CQlllment No" Issued: _ _ _ ::22=-____ _ SC Repair and Alteratiol1 
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NB15-1702 Revised at 15 July 2015 SC R&A meeting 

S 1.2.5.1 Un-threaded Fillet-Welded Stay bolts 

Repairs to un-threaded fillet welded staybolts shall be performed in accordance with the original Code 

of construction. If the original Code of construction is not known repairs shall be performed as follows 

in accordance with an appropriate code of construction that allows fillet welded staybo lts: 

a) The replacement of un-threaded fillet-welded staybolts is permissible. 

b) Existing un-threaded fillet-welded staybolts that leak shall be repaired by re-welding after 

mechanically removing the entire weld. Only the leaking stays are to be re-welded . 

cl Minor leakages (sweat pores) may be repaired by gently caulking the fillet weld. however 

identifiable cracks shall be repaired by re-welding. 

Reference for information only: DEUTSCHE BAHN AG, Instruction for the Maintenance of the Steam 
Locomotive Boilers, 
DS 991 99 05 (Dv 946 Part 1), Ed. 1" June 1994 
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'-:;i J) v ) t> ~,l(" 

Vl "1 ,~-f. 1 :.,.. (" 

July 15, 2015 

To: NBIC Main Committee 

Re : Caulking and Peening of Stay Bolts in Locomotive Boilers 

In my opinion, seal welds on locomotive boilers that can contain 
porosity or pin holes are not acceptable. All seal welds on locomotive 
boilers should be of sound weld metal and meet visual or MT or PT 
requirements with no leakage in hydro static test. Peening or caulking is 
not acceptable for stopping these leaks. 

Respectfully Submitted, 

Frank D. Johnson 
NBIC Repairs and Alterations Sub Group 
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NBIC Sub-Group Repairs & Alterations 

[ Subject: [ Leak tightness by seal welding a designed inspection or maintenance access opening 

[ NB~ltem number: [ NB1 5-1801 

Explanation of 
assignment needed: 

Is it reasonable to add as a routine 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 
condition and exercise maintenance activities in concert with rel iability 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 capabil ity. 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 citing VT-examination throughout 
the installation, 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 
I pg-3 supporting this proposed action as a routine activity . .. 

[ Current Wording: [ NBIC, Part 3, paragraph 3.3.2 (e) items 1-4: Not recognized currently as a routine repair. 

Proposal: I New paragraph 3.3.2. (e) 5) : 
double underline 5) Seal welding a mechanical connection for leak tightness where by-deSign. the pressure reta ining capability is not 

contingent on the weld for strength and requires no PWHT, 

(B. Wiegoszinski's origina l proposa l, 1-21-15: Sea l we lding of mechanica l connections provided 
postweld heat treatment is not requ ired by the Code of construction.") 

1 
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NBle Sub-Group Repairs & Alterations 

INTERPRETATION 11-01 · 

Subject: Part 3, 3.3.2 

Edition: 2011 

Question: In Part 3, 3.3.2 d), is Ihe replacement scope or Ihe 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 NDT 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 repai rs. 

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. 

2 
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NBIC Sub-Group Repairs & Alterations 

INSTRUCTION EXAMPLE: 

B~W /:>"b r. .,ck ... wi le",,, "c "" "r." ... ,,,;,..,,, <l::'~8UIItll~ 

Master Hand HDle (MHH) 
Plug Welding 
Recommendallons 
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Additional Background-pg-4 
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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 J) checking 

root pass visually for cra~b 
seal weld throat dimeI!ian shou 
be a minimum of 5/16" and 
maximum of 3/s"." 

"7. Immediately following 
welding, visually inspect. .. " 

The above procedure elimin~ 
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 J PW-39. " 
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NBIC Sub-Group Repairs & Alterations 

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 hand holes by reinstalling the hand hole covers or plugs 
sometimes necessitates the cover or plug being seal welded to its seat. 

The seal weld is solely 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 boiler internal pressure. This seal we lding 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 repair 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 still, of course, require 
the completion of an R-1 form for the work performed. Although this seal welding process seems inconsequentia l to the structural 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 result ofthis, it would be helpful to the industry if the NBIC Committee could provide an interpretation of the rules to address seal 
welding of hand hole 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 rules to address it would be equally as helpful to the public. Included below is a proposed question and reply for an 
interpretation. 

IN1 5-0101 -
Subject: Seal welding of handhole covers 
Question: Is seal 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 repa ir such as described here in SHOULD be considered as a routine repair, then I will offer 
the following 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 welding of mechanical connections provided postweld heat treatment is not required by the Code of 

construction." 

4 
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Purpose 

Scope: 

Background 

Proposed 
Revision 

Request for NBIC Revision 
Robert V. Wielgoszinski 

Hartford Steam Boiler of CT 

NB1S-2601 

To provide minimum radius dimension for corners of a flush 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 shou ld 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 
we ld 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 )1,", 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 y," 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 y,". The SG voted to accept t his revision w ith y," 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 shou ld come 

between stay bolt 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 sketI1e of at 
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least 3 times the plate thickness shall be provided at the corners. Square corners 

sftetHt! are not permitted. The completed welds shall meet the requirements of the 

original code of construction. 
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Mr. Besserman: 

IN15-0401 
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 a), 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 Y, inch, with NPS of 4 inch and less? 

Reply: Yes 

Background: A Midwestern energy company expressed desire to use PAUT 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 insta lled Iowa 

Chief has taken exception to past Ch iefs decision, and wi ll not allow use of this NDE method, stating that it does 

not meet requirements of ASME I, Table PW-ll Genera l Note (g). 

Regards, 

9~""" h'i;:;;P 
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: Commentsledits by Walt Sperko and Nathan 
Carter including NBIC Items 15-0509 and Nb15-140~ ~rom Januar)l2~~ ~ ~!lIC 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 §l:Ji€iaAse requirements for welding only Grade 91 tube material within 
the steam boiler setting and when ~it is impracticable to perform local post-weld heat treatment 
(PWHT). +llis ,e~ai' AlelRs~ "Iilizes a 68AI,slle~ lillle 6RAi~"e . When using this welding method, the 
following i6 ,s~"i's~ illlQ!y; 

(1) This method is limited to butt welds in tubing NPS 5 (ON 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. 

~;\;::::::~::~::=.~=~~~~:~r!:~ I;:~~;~~eA::;;:::~al l 
be kept above the dew point temperature so that condensation does not form 0 0 the repair surface 
before returned to service or a mQisture~ba rrie r coating shalt 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 weld ing shall be limited to the SMAW or GTAW processes, manual or automatic, using 
suitably controlled maintenance procedures to avoid contaminat ion by hydrogen producing sources. 
The surface of the metal shall be free of contaminants and kept dry. 
(c) The lesl Alale,ial fe, IAe welding procedure qualification test coupon shall be P-No 15 E, Group 1, 
Grade 91 fs, IRe ,e~ai'. 
(d) Qual ification thickness limits of base metal and weld deposit thickness fe, IAe lest ~Iates aR~ 
Fe~ai' §,eeve ~e~IRs 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~IIAal RS No postweld heat treatment shall be applied to the 
test coupon. Additionally, the ~"alili6alisR WPS shall include the following requirements; 
1) The minimum preheat for the GTAW process shall be 200 deg F (Wl00 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 4QQ El8~ F (~QQ Be§! (2). 550 deg E (290 

~ 
(2) When the SMAW process is specified for a fill pass layer as a 6sRImlies lilies welsiR§ teGARi~"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 Felle 6te~ iR IAe ~"alifie~ PQR aR~ shown on the WPS. 
(3) Regardless of the welding process (SMAW or GTAW), only the use of stringer beads shall be 
perm itted . 
(4) Th~ filler metal shall be limited to an austenitic, nickel-base filler metal having a designation F-No. 
43 and flmiled to the following consumables: -ERNiCr-:ne.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 

[ Comment [SJl): George, please fill In 

Comment {GG2]: The words in blue were 
revised based on approval of Item NB15-
1402. 

Comment {GG3]: The highlighted blue was 
revised under another action NIJ15·0S09. 
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and 2734 (e.g., EPRI P87).ll! 
(5) A martens jtjc iroD-base filler metal having a designation F-No 4 or F-No 6 and limited to the 
following consumables' E8015-B8 E8018-B8 or ER80S-B8 
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NB15-1903 

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. tRe Inspeetor, tRe Jurisdietion, if required, 

and tRe AutRori"ed Inspeetion A§eney responsisle for inserviee inspeetion. 

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 
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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. 

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 botl:! documents to the Chairman of the Rep,air 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 
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used by Combustion Engineering. 

Thanks. 

Dick Stone 
NBIC Locomotive Boiler Sub-Group 
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Subgroup: Repair & Alteration - Section 3 

National Board Item No. NB1S-2S02 

Current Level: Subgroup discussion 

NBIC Part 3 Section 3 Paragraph(s): 3.4.5 (Recommended) 

Title: Guideliues For Iustallation 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 of the 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 of the 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 corners 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 
drums 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 from the original value is an alteration. 
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e. The shape and arrangement of boiler tubes shall equal the original 
design. Changing the shape or arrangement of any boiler tube from the Oliginal 
design is an alteration. 

2 

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 mm) fi·om 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 confilm that upon completion ofthe 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 of the hole shall be 
clean, dry, and free of all grease, tube rolling lubricant and oil prior to installing 
the tube and expanding it. Ifthe hole surfaces are cleaned using gtinding or 
polishing wheels, these shall be the fine grade type to prevent cutting the surfaces. 
The cleaning shall be perfonned to prevent cutting longitudinal grooves or cuts on 
the hole surfaces because this type of damage can serve as a pathway for leaks. 
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The cleaning shall be performed in the circumferential direction whenever 
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. 

3 

m. The exterior and intelior 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 tlris 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 Oliginal 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 1132 in. -1116 in. (0.794 mm - 1.59 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 perfonned by use of removable blocks, wedges, fixtures or gages. 

q. The ends oftubes that are flared shall project through the hole not less than 114" 
(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 ofleast 
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 
of tube 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 mm). 

t. When tubes ends are flared, the flaring work shall be performed and the depth 
limited to prevent the bottom ofthe flare from contacting the surface or edges of 
the drum or tube sheet. 

4 

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 
fonned tube bead by welding is prohibited. Tube shall not be heated to assist 
forming the bead during the beading process. If ferrules are used in the drum or 
tube sheet hole, no part of the ferrule shall interfere with the fonning ofthe 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 dnnn or tube sheet temperature shall not be less 
than 70DF (21 DC) during the seal welding process. The seal weld size shall range 
between 1/8 in. - 114 in. (3 nnn - 6 mm) and be applied as a fillet weld of the 
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 70DF 
(21 DC) during the seal welding process. The seal weld size shall range between 
118 in. - 114 in. (3 rmn - 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. If ferrules are used, no pari 
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 
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or to a lower value. If this test is done, the boiler shall be given its required 
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 

5 

than 70DF (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 
(TAPPI) - Technical Information Paper (TIP) #0416-08 "Guidelines For 
Replacement Of Generating Bank Tubes With Expanded Joints In Two Drum 
Boilers ", dated 2002. 

2. If this document is approvedfor inclusion into the NBIC I recommend that an 
NB1C version of ASME B&PVC Figure PWT-l1 "Examples Of Acceptable Forms 
Of Tube Attachment" be included with it. This addition of this figure will aid 
inspectors to understand the different designs of rolled tube joints. 

Attachment Page 109



I I 

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 'Guidel ines' 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 Imowledge 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 Generat ing 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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NBIC Subcommittee R&A Action Block 

Subject Remove revision of ACCP Program in Paragraph 4.2 b) 

File Number NB15-2801 Prop. on Pg. 

Proposal 
Explanation In NBJC Part 3, Paragraph 4.2 b), a year and date is listed for ACep (i.e. "Rev. 3, 

Nov \997"). This is an improper way to reference the ACep Program. The 
correct way is to adopt the program and list solely, "ASNT Central Certification 
Program (ACep)" without a date and revision. The ACCP-CP-l document used 
by ASNT is not a standard. It is an internal program document used solely by 
ASNT and their Authorized Examination Centers (AEC) for the Central 
Certification of NDT PersOIlllel. ASNT is currently working to Rev 8 of this 
document. There are multiple problems that can arise from listing a Revision and 
Year for this document. 

First, if a NB Team Leader were to request proof that an ACCP Professional 
Level IT orIIT perfonning 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 reference the ACCP-CP-I document or its revision and date. ASNT's 
online "certification check" also doesn't reflect a revision and date for the ACCP­
CP-I 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-Certificate Holder 
with no direct way to clear. 

Also, by listing "Rev. 3, Nov 1997", literal interpretation would mean that ONLY 
ACCP Professionals Certified by ASNT when they used Rev 3 of the ACCP-CP-
1 document are valid for performing work to the NBIC. Therefore, if an ACCP 
Professional Level IJ or IIJ was initially certified to Rev 1,2, or 4-8, then they 
can't perfonn work to the NBIC, including people being certified today. Also, 
ACCP Professionals are recertified by ASNT, if they meet the requirements on a 
5-year cycle. When you consider this and since Rev. 3 went into effect in Nov. 
1997, which was roughly 18 years ago, and since Rev 7 is dated 7117/2010, literal 
interpretation of Paragraph 4.2 b) would beg the question if there are any ACCP 
Professional Level II or Ills technically eligible to perfoml 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 of the ACCP 
Program in itself is sufficient. It also includes "ANSI" as part of the title for 
CP-189. 

Project Manager Nathan Carter 

Task Group 
Negatives 

TG Meeting Date 

Attachment Page 111



NBIC Subcommittee R&A Action Block 

NBIC 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 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. 

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 b NSI)ASNT CP-189,_ Standard for Qualification and Ce_rtificationof ________ ~ 
Nondestructive Testing Personnel (2006 edition), shall be used as a guideline for 

employers to establish their written practice. The ASNT Central Certification 

Program (ACCpi, Rev. 3, ~~o .... 199~) may be used to fulfill th:> examin~tion a~d __ 

demonstration requirements of the employer's written practrce. Provisions for 

training, experience, qualification, and certification of NDE personnel shall 

be described in the "R" Certificate Holder's written quality system. 

[ Comment [NACiJo Insco 

[ Comment [NAP" peleles! 
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NBIC Subcommittee R&A Action Block 

Subject Change reference standard, "ACCP-189" to "ANSI/ASNT CP-1 89" and also 
included reference to the ACep Program. 

File Number 

Proposal 
Explanation 

Prop. on Pg. 

In NBIC Palt 3, Paragraph S6.1O b) , "ACCP-1 89" is referenced, but this 
standard does not exist. The coneet reference standard is "ANSIIASNT 
CP-189", Tllis does not appear to be an en'ata though. It first appea red 
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 guideline for employers 
to establish their written practice and not used for meeting the examination 
and demonstration requirements. From the existing language, it appears 
that the intent was to also include the Acep Program. This item also 
includes reference to the ACep Program and other editorial modifications, 
which brings this paragraph in line with Paragraph 4.2 b). 

Project Manager Nathan Carter 

Task Group 
Negatives 

TG Meeting Date 

Attachment Page 113



NBIC Subcommittee R&A Action Block 

NBIC Part 3, Paragraph S6.10 bl 

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 for 

Nondestructive Testing Personnel Qualification and Certification, or ACCP-189, 

Standard for Qualification and Certification of Nondestructive Testing Personnel, 

may be used to fulfill the examination and demonstration requirements of SNT­

TC-1 A and the employer's written practice. Provisions for qualification and 

certification of NDE personnel shall be described in the "TR" 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 for 

Nondestructive Testing Personnel Qualification and Certification, orJ(lNSIIASNT CP-

18~~,GGP 1B4 Standard for Qualification and Certification of Nondestructive 

Te; t7ng-perso~~~/~ r;';11 b~ -u-sed as-~ 9~id~li~~ f~r-;~p~ye'; to-;;t;bl;;h-th~lr 
written practice. The ASNT Central Certification Program (ACCP) ~ay be used to 

fulfill the examination and demonstration requirements of ~~IT TG 1 A aA~ 1h~ ----
employer's written practice. Provisions for ~ raining , experience, ~ualifi~tiO~ ;~d 
certification of NDE personnel shall be described in the "TR" Certificate Holder's 

written quality system. 

( Comme nt [NACn Insert 

I Comme nt [NAC4Jj Oriel£; 

I Comment [NACS]' 'nsen 
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