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Call to Order

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

Announcements

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

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

Approval of Minutes of January 21, 2015

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

QD

(op

. 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.

. 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.



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.

. 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.

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.




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 2™ 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 2™ 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.




7. Action ltems

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.




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 VI1II 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.




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.




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




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




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 ¢) 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: Biagram 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 DOTSs 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 Il1 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
16




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- NBIC Part 3,4.2a),4.44a,b,c, Attachment Page 99
0401 d)

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 % 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 lowa
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 lowa 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.

Item Number: NB15- NBIC Part 3, S6.10 b) Attachment Page 113-114
2802

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.

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
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 LastName - -F:i;st.nam_.é: S Interest Category Ca
Galanes, PE George Users | : = Chai
Pillow James General Interest Vice Chair
Vallance William ' Secretary
Amato Joel Jurisdictional Authorities Member
Boseo Brian National Board Certificate Holders Member
Bramucci Angelo Authorized Inspection Agencies Member
Edwards Paul National Board Certificate Holders Member
Hopkins Craig National Board Certificate Holders Member
Jones Wayne Authorized Inspection Agencies Miember
Larson James Authorized Inspection Agencies Member
McManamon, Jr.iLarry Labor Member
Milefti | Ray Manufacturers Member
Moore Kathy [R] Stamp Holder Member
Morelock, PE  Brian Users Member
Ortman Edward Users Member
Schulte Bryan Users Member
Sekely James - General Interest Member
Troutt Rob Jurisdictional Authorities Member
Webb Michael Users Member
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NBIC Interpretation Draft

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

Q1. Must a company that performs 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. Shall this “Alteration” be documented on a NBIC R-2 form? ANS: YES

Subject: NBIC 2010 Edition, Part 3, Post Weld Heat Treatment of a Vessel

Committee Question 1

An R-Certificate holder decides to perform post weld heat treatment (PWHT) of a vessel at the request
of a client, where no PWHT was 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
with PWHT?

Reply: Yes.
Committee Question 3
Must the PWHT described above be performed by the R-Certificate holder?

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

Rationale: PWHT can reduce the mechanical properties and/or notch toughness of the original vessel
material affecting the pressure retaining capability, which is the definition of an alteration in the NBIC.
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PROPOSED INTERPRETATION

 Inquiry No.

IN14-0801

Source

William R Chalfant, PBF Energy, Delaware City Refinery

Subject

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

Edition

2013

Question

Question #1: 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
thickness 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

Question #1: 2013 NBIC, Part 3, Section 3.3.4.3 a)

When performing weld metal buildup of wasted areas of pressure
retaining items, is the wall thickness required to be restored to
the thickness listed on the Manufacturers Data Report?

Committee’s
Reply

Reply #1: No. The minimum thickness after build-up shall be the
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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Negative 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 unstayed 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

March 13, 2015

Mr. Brad Besserman

National Board of Boiler and Pressure Vessel Inspectors
1055 Crupper Ave.

Columbus, OH 43229-1183

Subj.; NBIC Interpretation Inquiry

Dear Mr. Besserman,;

This letter is a written request for interpretation regarding the National Board Inspection Code,
ANSI /NB-23 relating to the National Board “R” Symbol Stamp Quality System. The request is
presented using the format of stating the question, presenting a suggested reply and an applicable

background statement. The request involves two Quality System organization questions as
outlined below.

Question 1; Is it permissible to amend or revise the content or implementation of the
Quality System, including the written Quality System Manual, without the direct
involvement 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.

Background 1 - The National Board Inspection Code, ANSI /NB-23, 2013, Part 3, 1.6 and
1.6.1, e) sets the requirement for having a Quality System functional responsibility. The
National Board Certificate of Authorization is required to be formalized and conducted in
accordance with a written Quality System. Revisions, changes or updates of the system are
normal and expected during the life of the program. The titled individual designated as
responsible for Quality System has the defined responsibility to ensure that the
requirements of the NBIC and the Jurisdiction are followed. This individual is also granted
the freedom and authority to fulfil those responsibilities, Administration of program
changes and revisions is part of the responsibility scope. Any action involving the Quality
System that bypasses the titled individual circumvents the process. In addition, revisions to
the Quality System must be accepted by the Authorized Inspection Agency prior to

implementation. The titled individual is also responsible to ensure this approval is
obtained.
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Question 2; Is it permissible for a single immediate supervisor to manage both quality and
non-quality related work assigned to the titled individual designated as responsible for
Quality System?

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

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

Please forward this request to the applicable NBIC commitiee as necessary for review and reply.

Please feel free to contact me if you have any questions or would like to discuss this matter
further.

Thank you,

S A

Tim Bacha
Principal Engineer
PH (414) 221 3517
CF (414 587 5036
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NBIC Subcommitiee R&A Action Block

| Subject Gasketed Plate Heat Exchangers

File Number NB12-0801 | Prop. on Pg. | I thru 9
Proposed Revision | Add examples of routine repairs, repairs, and alterations for
gasketed plate heat exchangers and revise R-1 form to include
gasketed PHEs.

Statement of Need | Because of the unigue design of the PHE, the current ASME
Pressure Vessel and NBIC Codes do not specific  ally address the
design of PHE’s, nor the potential r  epairs or alterati ons. This is
intended to provide guidance to the industry and the Jurisdictions.
Project Manager | Ed Ortman

SubGroup R&A Specific

SubGroup SG Meeting Date | July 16,2013
Negatives

SubCommittee SC Meeting Date | July 17,2013
| Negatives
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! 201 ]] NMATIONAL BOARD INSPECTION CODE

3.2.5 CALCULATIONS

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

3.2.6 REFERENCE TO OTHER CODES AND STANDARDS

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

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

(a) Natlonal Board Bulletin - National Board Classic Articles Series;
(b) ASME PCC-1, Guidelines for Pressure Boundary Bolted Flange Joinl Assembly;

(c) ASME PCC-2, Repalr of Pressure Equipment and Piping.
3.3 REPAIRS TO PRESSURE-RETAINING ITEMS

3.3.1 DEFECT REPAIRS

Before a repair is made to a defect in a welded Jolnt or hase metal, care should be taken to invesligale its
cause and to determine its extent and likelihood of recurrence.

3.3.2 ROUTINE REPAIRS

a) Routine repalrs are repairs for which the requirements for In-process involvement by the Inspector and
slamping by the "R" Certificale Holder may be waived as determined appropriate by the Jurisdiclion and
the Inspector. All olher applicable raquirements of this Code shall be met. Prior to performing routine
repairs, the "R" Certificate Holder should determine thal routine repairs are acceptable lo lhe Jurisdiction
where the pressure-retaining item is installed,

b) The Inspector, wilth the knowledge and understanding of jurisdictional requirements, shall he responsible
for meeling jurlsdictional requirements and the requirements of this Code;

c) The"R" Certlficale Holder's Qualily Syslem Program shall describe the process for identifying, controlling,
and implementing routine repairs. Rouline repairs shall be dacumented on Form R-1 wilh this stalement
in the Remarls sectlon: "Routine Repair.”;

d) Repairs falling within one or more of the following calegories may be considered routine:

62 SsECcTiOoN 3 I PART 3 — REPAIRS AMND ALTERATIONS




Attachment Page 11

NATIONAL BODARD INSPECTION CODE | 2011

' 1) Welded repairs or replacements of valves, fillings, lubes, or pipes NPS 5 (DN 125) in diameter and
e mee-Saller, or seclions thereof, where nelther postweld heal treatment por NRF ofhr than, vjsuial js te-
5) The: lollowlng on gaskeled plate heal exchangers: B

i) Removal and replacement of heal vansler plates Idantical lo those listad on the Manifaclumer's Data Reporl;

iy I kind replacement af lightening bolls,

{il) A change in welded allachments (e.g. welded (eel). d
N R O O O O O

3) Weld buildup of wasled areas in heads and shells not exceeding an area of 100 sq. inches (64,520 Al
sq. mm) or a thickness of 26% of nominal wall thickness or %2 inch (13 mm), whichever is less;

4) Corroslon resistance weld overlay not exceeding ‘100 sq. in. (64,520 s¢. mm).

EE

3.3.3 EXAMPLES OF REPAIRS

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

b) The addilion of welded allachments to pressure parls, such as:
1) Sluds for insulalion or refractory lining;
2) Hex steel or expanded metal for refractory lining;
3) Ladder clips;

4) Brackets having loadings that do nol affect the design of the pressure-retaining item to which they are
altached; and

5) Tray support rings.
c) Caorrosion resistant skrip lining, or weld overlay;
d) Weld buildup of wasted areas;
e) Replacement of heal exchanger lubesheels in accordance with the original design;
f) Replacement of holler and heal exchanger tubes where welding is involved,
g) Inaholler, a change in the arrangement of lubes In furnace walls, economizers, or super heater seclions;

h) Replacement of pressure-retaining parls identical lo those existing on the pressure-retaining item and
described on the original Manufacfurer's Data Report. For example:

1) Replacement of furnace floor tubes and/or sidewall tubes in a boiler;
2) Replacement of a shell or head in accordance with the original design;
3) Rewelding a circumferential or longiludinal seam In a shell or head;

] 4) Replacement of nozzles of a size where reinforcement is not a consideration;

PART 3 — REPAIRS AND ALTERATIONS | SECTION 3| 63
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2011 I NMATIONAL BOARD INSFPECTION CODE

i) Installation of new nozzles or openings of such a size and connection type that reinforcement and strength
calculations are not a consideration required by the original code of construclion;

i) The addilion of a nozzle where reinforcement Is a consideration may be considered to be a repair, provided
the nozzle Is Identical to one in the original design, located in a similar part of the vessel, and not closer
than three times its diameler from another nozzle, The addilion of such a nozzle shall be restricted by any
selvice requirements;

Ik) The installation of a flush palch lo a pressure-retaining item;

i

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

m) Welding of gage holes;

n) Welding of wasled or distorted flange faces;
o) Replacement of slip-on flanges with weld necl flanges or vice versa;
P) Seal welding of bullstraps and rivets;

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

r) The repair or replacement of a pressure parl with a code-accepted malerial that has a nominal composi-
lion and strength that is equivalent to the original materlal, and is suitable for the intended service; and

s) Replacement of a pressure-retaining part with a malerial of different nominal composition, equal to or
greater in allowable stress from that used in the original design, provided the replacement material sat-
Isfies the material and design requirements of the original code of construction under which the vessel
was buill. The minimum required thickness shall be at least equal to the thickness stated on the orlginal
Manufaclurer's Dala Report.

) The replacement of a Pressure Relieving Device (PRD) attached by welding, provided the replacement
devlce's relleving capaclity is equal to or greater than the PRD-capacity required by lhe original code of
construction.

_—p
( 334  REPAIR METHODS

N Y Y Y Y Y I Y Y Y Yy YWYy Yy wrr Yy Yy Yy Yy TN TNy
1) In a gasketed plate heal exchanger:
1) Weld repair of any pressure part (e.g. nozzle repair or i ki replacement ol nozzle),
i 2) In kind replacamant of frame or pressie plates.

eddeedeid proddetrl e San S il a e Ot veieto i @ wéidety Jdnit o base material shall not
he made unlil the defect has been removed. A suitable Nondeslruclive Examination (NDE) method, such as
Magnetic Parlicle (MT) or Liquid Penetrant (PT), may be necessary to ensure complete removal of the defecl.
If the defect penetrates the full thickness of the malerial, the repair shall be made with a full penetration weld
stich as a double huttweld or single buttweld with or without backing. Where clrcumslances indicate that the
defecl is likely to recur, consideration should be given lo removing the defeclive area and installing a flush
patch or taking other corrective measures acceptable to the Inspector, and when required, by the Jurisdiction.

G | SECTION 3] PART 3 — REPAIRS AND ALTERATIONS
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3.4 ALTERATIONS

.41 RE-RATING™

Re-rating of a pressure-retaining item by increasing the maximum allowable working pressure (internal or
external) or temperalure or decreasing the minimum design metal ternperalture below which notch loughness
testing is required by the original code of construction, shall be done only after the following requirements
have been mel to the salisfaction of the Jurisdiction at (he location of the installation:

a) Revised calculations verifying the new service condilions shall be prepared in accordance with the "R”
Cerlificate Halder's Qualily Control System. Establishing a higher joint efficlency to re-rate a pressure-
retaining item Is not permitted,;

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

¢) Current inspection records verlfy that the pressure-retaining item is salisfactory for the praposed service
conditions;

d) The pressure-retaining item has been pressure lesled, as required, for the new service conditions, Any
insulation, coatings, or covetings that may inhibit or compromise a meaningful pressure tesl shall he re-
moved, to the extent identified by the Inspector;

e) Inlieu of pressure testing, alternative methods can be used to ensure the struclural integrity of the re-rated
pressure-retaining item. The alternative methods shall be documented and subject to review and approval
by the Jurisdiction.

3.4.2 ALTERATIONS BASED ON ALLOWABLE STRESS VALUES

For re-rating or re-calculating a new minimum wall (hiclness for a pressure-retaining item using a later edition/
addenda of the ariginal cede of construction or selected construction standard or code lhat permils use of

higher allowable material stress values than were used in the original canstruction, lhe following requirements
shall apply:

a) The "R’ Cerlificale Holder shall verify, by calculations and other means, that the re-rated item can be sat-
isfactorily operated at the new service condition (e.g., stifiness, buckling, external mechanical loadings);

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

c) The pressure-retaining item shall not be used in high-cycle aperation or fatigue service (i.e., loadings olher
than primary membrane sltress are controlling design conslderations) unless the pressure-retalning itlem
was originally designed for fatigue service and a fatigue analysis is performed,

d) The pressure-retaining item shall have been constructed to the 1968 edilion or laler edition/addenda of
the original code of construction;

e) The pressure-relaining item shall be shown to comply with all relevant requirements of the edition/acl-
denda of the code of consltruclion, which permits the higher allowable stress values (e.g., relnforcement,
toughness, examinalion, pressure testing);

10 Re-ralling: Exceplas provided for Yankee Dryers in Supplement s, this coda does not provide rules for de-rating bollers or pressure ves-
sels; however, when the MAWP andfor allowable temperalure of a holler or pressure vessel Is rediced, the Jurisdiction wherea the object Is
installed should be contacted to delermine If specific procedures should be [ollowed.

78
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f) The pressure-relalning ilem shall have a salisfaclory operating histary and current inspeclion of the

(

g
;

3.4.3 EXAMPLES OF ALTERATIONS

a)

b)
c)
cl)
e)

g)
h)

pressure-retaining ilem shall verify the item exhibits no unrepaired damage (e.g., cracks, corrosion, ero-
sion), Areas of corrosion or erosion may be left in place provided lhe remaining wall thickness Is greater
than the minimum thickness for the new design conditions;

The re-rating shall be acceptable to the Inspector and, where required, the Jurisdiclion;

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

Use of this paragraph shall be documented in the Remarls section of Form R-2,

AnIncrease In the maximurm allowable working pressure (internal or external) or temperalure of a presstire-
relalning item regardless of whelher or nol a physical change was made to the pressure-retaining item;

A decrease In the minimum temperature;
The addition of new nozzles or openings in a boiler or pressure vessel except those classified as repairs;
A change in the dimensions or confour of a pressure-retaining item;

In a holler, an Increase In the heating surface or steaming capacily as described on the original Manufac-
ture's Data Report;

The addition of a pressurized jacket to a pressure vessel;
Except as permitted in NBIC, Part 3, 3.3.3 s);

Replacement of a pressure-retaining part in a pressure-retaining item with a materlal of different allowable
slress or nominal compasition from that used in the ariginal design; and

The addition of a bracket or an increase in loading on an exisliﬁg brackel hat affecls the design of the
pressure-retaining item to which it is attached.

The replacement of a Pressure Relieving Device (PRD) as a result of worlk compleled on a Pressure-
Retaining ltem (PRI) that changes the resultant capacity to exceed the Minimum Required Relleving Ca-
pacity (VRRC) required by the original code of construction as described on the original Manufaclurer’s
Data Report.

3.4.4 ALTERA1 ION OF ASNIE CODE SECTION VIII, DIVISION 2 OR 3, PRESSURE
Y YYYY qu]q Y T YYY

¢ N Y Y Y N Y Y Y Y N Y Y N Y Y Y Y YN Y Y N Y Y Y Yy
k) The luIIDWlntwll t]AHkplwl |;lu|w l'""'(‘lk. vehamngers: 1

a) A
by A«

c)AC
d) Ac

a)Ac

PO

hange in heal transfer plale malerial;

hange in lthickness of heal lransfer plates,

hange in lighlening bolt material or grade,

hange in lightening bolt diamele

hange in e material nl Ihirlmn sa ol [Re fre unn lll liu ui w» lln plales: ;

L T A N P R e S P O e O TN e

The alteration plan shall he rev:ewed anci certmed by an Englneel meeting the crlterla of ASME Section
VI, Division 2 or 3, as applicable, for an Engineer signing and certifying a Manufacturer's Design Report.
The review and cerlificalion shall be such as to ensure the worls involved in the alleralion is compalible
wilh the user's deslgn specification and the Manufaclurer's Design Repoit.
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5434 FORM R-1, REPORT OF REPAIR

FORM R-1 REPORT OF REPAIR
in accordance with provisions of the National Board Inspection Code

-

Work performed by ® ®

{naniv of epair erpantztan] %m T ghieifan No.)
@3

“(FO o, Job I, wic)

2, Oswner %)_ ; =

— (allrezsy e ST =
3. Location of installation _- S

T (namef

=3 (addressy
&
e presvomevessel oeplfing)
Identilying nos.: U 8) ® ® ®

4, Item identification Name of original manufacturer @ —

9. Replacement Parts. Attached are Manufacturer’s Partial Data Reporis or Form R-3s properly
@ completed for the following items of this report:

(name of parh, fem number, dats segoit by pe or Cerlillate of Compliance, g, name, and Wentifylag stamp)

Remarks:ﬁ,@

10. - a

CERTIFICATE QF COMPLIANCE
o @ cectify that to the best of my knowledge and belief the statements In this reporl are
correct and (hat all material, conshuction, and workmanship on this Repaiv conforms to the National Board Inspection Coie,
National lgard "R" Cerlificate of té.lfjl]mriznliun Mo, (7 expires on -

.
Date Signed
{iame of repalt arpasdeatian) (wlhn(h.ri Tepresentalive)
CERTIFICATE OF INSPECTION

1, @ , holding a valid Comumission issued by The Nalional Doard of Boiler and Pressure

Vessel Inspectors and cerlificale of competency, where required, issued by the Jwisdiction of (23
and employed by (24 N u!'_(iﬁj_

have inspected the work desciibed in this report on L, and state that la the besl of my knowledge
andl bellef this work complies with the applicable requirements of the National Bourd Inspection Cade,

Hy signing this certicale, neither the undersigned nor my employer makes any warranty, expressed or implied, concerning

any personal injury, propeily damage or lms of any kind arising liom or connecled willy this inspection,

the work describied In this report, Purthermore, neither the undessigned nor my emplayer shall be liable in any manner for

Date U9 , Signed _27) o Commissiony (28
lm-r-dol) National Uaand and Jurseliclion No )
This torm may ba chtalned lrom Tha Nallonal Board ol Dollor and Prassure Vessel Inspaciors, 1055 Cruppar Ave,, Columbus, OH 43229 HB-56 Rey.

12

PART 3 — REPAIRS AMD ALTERATIONMS

SECTIOM 5

&
= TpEEE eETedRe) _ GuEdmaRe) el fewwalil
6. NBIC Edition/ Addenda: @ (0]
R guinm) {addends)
Original Code of Construction for Ttem: @ : AL
TnamafzailanfTsanT Tediion faddeiila)
Conslruction Code Used for Repair Performed: (M () :
. @ D I:I I X D o . Mole ta Edilor; Add{
Repair Type: We]dr:cl Graphite Pressure Equipment FRP Pressure hqmpme\?_r_ as part of lina 7 i
8. Description of work: Form I, Report Supplententary Shieet Is attachied FESA Poren (NG-403) is attached :
{use P R4, 3 pecressary) (N O Y Y Y Y ey Yy ey ry A
i/ ; | ] Gasketed Plale Haal Fxchanger
= | P WY T N T VR N T A T
Pressure Test, il applied (®)] psi MAWP B) psi
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6.13.4.1 INSTRUC rONS FOR COMPLETING NAT[ONAL BOARD FORM “R“ RI:POR s

generaled, the format of the form shall replicate the type and relative location of lhe Infounalion clepicted on
the Form "R" Reports shown In NBIC Part 3, 5 J13.1 through 5.13, 4.

lis

10.

The name and address of the "R" Certificate Holder pelformlng lhe worlc as it appeas oii the "Certificate

of Authorization". On a Form R-2, the organization that perfarmed the design worl will complete sheet 1

of 2, and lhe organlzation compleling the construction activities will complete sheet 2 of 2,

When registering a Form "R" Report with the Nalional Board, this line is solely designaled for a unique
sequential number assigned by the "R" Certificate Holder. When the "R" Form s not to be registered,
indicale so by "N/A". As described in NBIC Part 3,5.8, a lag shall be malintained identifying sequentially,
any Form "R" reglstered with the National Board. For re-rating only, the Design Organization registers the
Form R-2. Where physical work is also performed, the Gonslruction Organization registers the Form R-2.
Name and address of the Owner of the pressure-retaining item.

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

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

Name of (he original manufacturer of he pressure-relaining item. If the erlginal manufacturer is unlknown,
indicate hy, “unknown".

Document the serlal 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 lhe pressure-retaining item is regislered with the Nalional Board, document (he applicable registra-
lion number. Ifthe pressure-retaining itemis installed In Canada, indicale the Canadian design registration
number (CRN), and list the drawing number under “other." I the ilem is nol registered, indicate, “none”,
Identify the year in which fabrication/construction of the item was completed.

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

. Indicate the name, seclion, division, edition, and addenda of the original code of conslruction for the

pressure-relaining ifem. Also indicale the name, seclion, division, edilion, and addenda of the conslruction

code used for the work being performed. If code cases are used, they shall be identified in the "Remarks"
section,

. Provide a summary describing the exact scope of work thal was completed to a Pressure-Relaining Item

(PRI). The information to be included when describing the scope of work shall consider items such as,
lhe nalure of the repair or alteration characterized by the listed examples, the specific location of the worlk
performed to the PRI, the method of repair used lo inclucde as applicable, the sleps taken to remove a
defect or as allowed by NBIC Part 3, 3.3.4.8 to remain In place, the welding process and procedure when
used, any special processes required such as PWHT, noling the soak lime and temperalures recorded,
and any acceplable in-process and final NDE-examinations or tests performed. When additional space is
needed to fully describe the scope of work, a Form R-4 shall be used and attached..

. Indicate test pressure applied.

OV

These Inslructlons are to be usad when completing (he NatlonafBoard Form “R" Reporls. \When compulmr

Al

Al

ATl
Al
Al

Al

A1l
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All

Al

ATl

Al

Al

ATl

A1

14,

o

21,

22,

23.

24,

286,

27.

28.

29,

30.

31.

32,
33

34.

As applicabla, Identify what parls manufaclured by welding or bonding were introduced as needed to
complete the scope of wark. Indicate part, item number, manufacturer's nhame, slamped identification, and
dala report type or Certificate of Compliance.

. Indicate any additional information pertaining to the work involved (e.d., rouline repairs, code cases). For

Forim R-3, the part manufacturer is to indicale the extent he has performed any or all of the deslgn func-
tion. If only a portion of the deslgn, state which particn.

. Type or print name of aulhorized representative of lhe "R" Certificate Holder ailesting lo accuracy of lhe

worl described.

. Indicate Natlonal Board "R" Certificale or Authorizalion number.
. Indicale monlh, day, and year that the "R" certificate expires.
. Enter dale certified.

. Record name of "R" Cerlificate Holder wha performead the described work, using full name as shown on

the Certificate of Authorization or an abbreviation acceptable lo the National Board,
Signalure of authorized represenlative.

Type or print name of Inspector.

Indicate Inspector's Jurisdiction.

Inclicate Inspector's employer.
p

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

Indicate month, day, and year ofinspeclion by Inspeclor. In case of Routine Repairs this shall be the manth,
day, and year the Inspector reviews the completed Rouline Repair package.

Signature of Inspector.

National Board commission number of Inspecior, and when required by the Jurisdiction, the applicable
Stale or Provinclal numbers.

Document name and address of organization thal purchased the parts for Incorporation into the repair or
alteration. If the part's orlgin is unknown or the part was built for slack, so state.

Document name of organization respansible for specifying the code design conditions, if known. If origin
of deslgn conditions are unknown, state "unknown".

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

Mame, seclion, and division of the design code, if known. If lhe design is unknown, slate "unlknown"
Indicate code edition year used for fabricatlon,

Indicate code addenda date used for fabrication.

108 | SEUTIOM 5| PART 3 — REPAIRS AND ALTERATIOMS
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36,

37.
as.
39,
40.
41,
42,
43,
a4,
45,
48,
47,
48,

49.

. Indicate the code paragraph reference for forniula used to establish the MAWP, if known. If the code refer-

ence of the formula is unknown, stale "unknown”,

If available, identify component by part's original name, function, or use the original equipment manufac-
's "marlc or item number.”

turer's
Indicate quantity of named parts.

Malch line number references for Identification of parts and description of paits.
Indicate manufacturer's serlal number for the named part,

Indicale drawing number for the named part. =
Indicale Maximum Allowable Working Pressure for the par, if known.

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

Indicate the complete material specification number and grade,

Indicate nominal thickness of plate and minimum thickness after forming.

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

Indicate minimum thickness after lorming.

Indicate outside diameter.

Indicate minimum thickness of lubas

Complete information identical to that shown on the Form R to which this sheet is supplementary.

. Indicale the Form R type. Example: Form R-1, Form R-2, Form R-3,
. Indicate the reference line number from the Form R to which this sheet is supplementary.
. Complete information for which there was Insufficient space on the reference Form R.

. If applicable, document the unique purchase order, job, or tracking number, assigned by organizalion

performing worl,

. Indicate the maximurm allowable working pressure of the pressure-retaining item.

. Indicate the lype of repair, e.g., welded, graphile pressure equipment{of fiber-reinforced plastic pressure

equipment.y e
{1 Y T Y T P Y Yy rYy Yy ey Ty
( , or gasketed plale heat exchanger, i

Al

All
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Subgroup Locomotives

National Board Item Numbers: NB13-1401 & NB13-1483. In addition, the new text also
includes and replaces our original NBIC Part 3 sections S1.2.9.6: RE-ROLLING OF
FLUE-TUBES AFTER SEAL WELDING and 51.2.9.8 FLUES SMALLER THAN 3
INCHES.

Current Level: Subgroup discussion

NBIC Part 3 Paragraph(s): S1.2.9.1 Title: INSTALLATION OF BOILER FLUES
(Figures 51.2.9.1-a, 51.2.9.1-b, 5§1.2.9.1-¢, §1.2.9.1-d & S1.2.9.1-¢)

Note to group: I recommend we number this new section as §1.2.9.1. Then re-number
the existing section §1.2.9.1 FLUE AND TUBE RE-ENDING as S1.2.9.6 and keep its
original title. We can then delete our original sections §1.2.9.6: RE-ROLLING OF
FLUE-TUBES AFTER SEAL WELDING and §1.2.9.8 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 subject is based on the experiences of Mike Tillger with a boiler repair
firm 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 engage the tube sheet. When Mike questioned them about it
they replied, "we do this all the time". Mike forbid it and sent them back fo their shop to
abtain the correct 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 be installed, but ignores the consequences of future tube failures caused by the tube
contracting when it cools. This contraction places both the weld and tube metal under
great tension that creates high siress and causes either the material or weld to crack,

On another occasion I encountered a locomotive boiler on which the firebox flue ends



were machined to the required small diameter to fit the firebox tube sheet, instead of
being 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
() S T K [BES-ATFFET

- - w

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.

Note #2: New Items 'n' and 'o' duplicate and replace existing NBIC section 5§1.2.9.8
"FELUES SMALLER THAN 3 INCHES".

Revised Title & Section
S1.2.9.1 Title: INSTALLATION OF BOILER FLUES (See Figures S1.2.9.1-a, $1.2.9.1-~
b, 81.2.9.1-¢, S1.2.9.1-d & S51.2.9.1-¢)

Flues used on locomotive boilers 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. Locomotive boiler flues shall be installed by the expanding method by use of
either a roller-type expander or prosser-type expander unless the original design
requires a different installation method be used. The prosser-type expanders shall
be either the combination roller/prosser-type or the sectional prosser-type. The
use of a combination roller/prosser expander instead of a segmented prosser
expander is a repair. The expander length shall be sized to expand the flue across
the entire width of the tube sheet and into the flue body. The expander rollers or
prosser segments shall have smooth surfaces with smooth rounded corners or ends
to prevent cutting or damaging the flue and tube sheet surfaces.

Attachment Page 23
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. The deletion of prosser expanding from the flue expansion process is a repair

provided the method used to expand the flue consists of roller expanding and seal
welding, with or without beading.

Changing the 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,

. 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.

. Boiler flues shall be cut to or made to the correct length 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 that are cut too short shall not be used
unless repaired by re-ending. Refer to NBIC Part 3, Section 51.2.9.1 FLUE AND
TUBE RE-ENDING for additional information. Flues shall be cut to the final
required length by a mechanical cutting method such as sawing or by use of a
roller pipe cuiter. Cutling the flue to 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 located at least 1 in. (25.4 mm) from the final cutting edge length and the flue
shall be cut to its finished length by use of a mechanical cutting method.

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
shall be repaired as required.

. The clearance between the flue OD and tube sheet hole ID shall not exceed

0.030 in, (0.76 mm) unless the original design requires a different value be used.

. When required by the original design, the ends of boiler flues shall be swedged to

a smaller or larger diameter as required to fit the tube sheet holes. The swedging
shall create smooth surfaces, smooth curves, and a uniform diameter reduction
across the entire swedged length, Swedging shall be performed using

dies. Machining the flue end to a smaller diameter to 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 confirm that
upon completion of the flue expansion process the new wall thickness will be
sufficient for the MAWP.

The surfaces of the flue and tube sheet holes shall be clean, dry, and free of all

grease, tube rolling Iubricant and oil prior to installing the flue, prior to beading,
and prior to seal welding. If a lubricant is nsed 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.

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 1/32 in. -1/16 in. (0.794 mm - 1.59 mm) unless the original
design requires that a different value be used.

. If ferrules are used, each ferrule 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 using the required size ferrule expander. Refer to NBIC Part 3,
Section $1.2.9.7 FERRULES for additional information, The deletion of ferrules
from the flue installation is a repair per Part 51.2.9,7 FERRULES provided the
flues are made to or swedged to the required diameter to provide the required
amount of expansion and minimum wall thickness reduction permitted by the
original design

Each flue during installation shall be placed in its required position in both tube
sheets and then be temporarily locked or fixed in place to prevent it from moving
as it is expanded. Each flue shall have both ends expanded into its mating tube
sheet holes using the required amount of expansion or wall thickness reduction
required by the design. In the event the flue is to receive only an initial and
partial expansion subsequent to performing beading, prossering or seal welding,
the expansion worlk at both flue ends shall be completed to the extent that the flue
is secured firmly in position within the tube sheet prior to performing this

work, Upon completion of this work the flue shall be expanded to its final
setting,

. At the firebox tube sheet all flues 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.

. At the front tube sheet, when the boiler is fitted with both large and small
diameter flues, all flues that are 3 in. (76.2 mm) OD or larger shall be expanded
and beaded. In addition, all flues smaller than 3 in, (76.2 mm) OD located within
the flue pack formed by the large diameter flues shall be expanded info 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 formed by the remaining small diameter
flues 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. Increasing the number of small flues over the one-in-ten ratio is a repair.

. 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.

. 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 the beading process has not
loosened it in the tube sheet hole. 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 the ferrule 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.

. 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 ifs 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. - 1/4 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 to its
final setting or re-expanded lightly to confirm that the seal welding has not
loosened if in the tube sheet hole. If ferrules are used, no part of the ferrule shall
protrude from the bead and come into contact with the seal weld.

When flues are installed by expanding straight and seal welding without

beading, each flue shall first be expanded either partially or completely into the
tube sheet hole then all accessible oil or lubricant shall be 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. - 1/4in. (3.2
mm - 6.3 mm) based on the flue thickness unless the original design required
different values be used. See Figure 8$1.2.9.1-b and ASME Code, Sec I, 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 outermost) edge is
even and in line with the flue end upon completion. If flue end is longer and
extends past the seal weld edge, the flue end shall be trimmed 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 grinding.
Care shall be used 1o prevent tearing, cracking or overheating the flue during all
trimming and smoothing work. Upon completion of the seal weld and trimming
worlk, the flue shall either be expanded to its final setting or re-expanded lightly to
confirm 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. Ifit is necessary to determine the worlananship of the flue installation prior to
seal welding the flues, the boiler shall be tested hydrostatically to either MAWP
or to a lower value, If this test is done, the boiler shall be given its required
hydrostatic test to MAWYP upon completion of the seal welding worl.

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 grinding out the craclk and then
reapplying the seal weld. These cracks often result 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 the seal welding has not
loosened it.

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

New Figures S1.2.9.1-a, $1.2.9.1-b, S1.2.9.1-¢, $1.2.9.1-d & §1.2.9.1-¢ are attached
and are to be included as part of this action.

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

Figure $1.2.9.1-a

£R
@%/#W/y/,

ROLLER EXPANDED PROSSER EXPANDED
& READED & BEADED

Ry " _
Do Mﬂ

{.-’/;G‘IIM

~¢\
ROLLER EXPANDED, BEADED ROLLER EXPANDED, PROSSER
& SEAL WELDED EXPANDED AT REAR

& SEAL WELDED

S

ROLLER EXPANDED USING
STRAIGHT ROLLER & SEAL WELDED -
SEE FIGURE 81.2.9.2 FOR DETAILS
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METHOD OF INSTALLING LOCOMOTIVE BOILER FLUES
BY EXPANDING USING STRAIGHT ROLLER
EXPANDER & SEAL WELDING

Figure §1.2.9.1-b

BOILER FLUE EXPANDED
BY 5STRAIGHT ROLLING
FIREBOX TUBE SHERT ; & WITHOUT BEADING

FND OF FLUE AND SEAL ; /
WELD MUST BE EVEN ——— b
AND IN LINE WITH EACH OTHER

SMOOTH TRANSITION OF
FLUE END INTO SEAL WELD
EDGE (APPROX 132" RADILS)

s

. /

SEAL WELD (FILLET TYPE)
SEE NOTE FOR SIZE INFORMATION

4
1

— "T" = FLUE THICKNESS

—

NN

NOTE:
MINIMUM SEAL WELD SIZE TO BE NOT LESS THAN 1™
OR 178" (3.2 mm) WHICHEVER S GREATER
&
MAXIMUM SEAL WELD SIZE TO BIE NOT LARGER 71 IAN
2x T OR 174" (6 mm)

REEF: ASME B&EPYC SEC |, PART PET, FIGURE PET-12.)
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EXAMPLES OF LOCOMOTIVE BOILER FLUE INSTALLATION

Figure $1.2.9.1-¢

TYPICAL INSTALLATION OF SMALL DIAMETER BOW.ER FLUE
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INSTALLED BY v s / & BEADING
ROLLER EXPANDING, SWAGED T0O SMALLER FLUE SWAGED T i
BEADING & SEAL * DIAMETER TO FIT FIREBOX DIAMETER TO F]l‘lgtlz;;l;‘(}%lnﬁ
WELDING TUBE SHEET HOLE SHEET NOLE (IF REQUIRED)
TYPICAL INSTALLATION OF LARGE MAMETER
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| =7} ROLLER EXPANDING
FLUE END '\ \ N & BEADING
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TUBE SHEET HOLE
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DETAILS OF LOCOMOTIVE
BOILER FLUE INSTALLATION

Figure §1.2.9.1-d

EXAMPLE OF FLUE EQUIPPED

PREPARATION OF TURBE WITH FERRULE & INSTALLED
SHEET FLUE HOLE BY EXPANDING, BEADING
N, & SEAL WELDING

.~ FERRULE

ALL EDGES OF FLUE
HOLE TO BE CHAMFERED
OR ROUNDED
) DETAIL OF FLUE BEADED
DETALL OF l"LUIL' BEADED AND SEAL WELDED TO
TO TUBE SHEET TUBE SHEET

FLUE BEAD TO BE FORMED TO

. FULL SHAPE AND TO CONTACT . FILLUE BEAD TO BE SEAL WELDED
TURE BHEET AROUND TO TUBE SHEET ARQUND
ENTIRE CIRCUMFERENCE ENTIRE CIRCUMFERENCE
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EXAMPLES OF FLUE PACK
ARRANGEMENT AT FRONT TUBE SHEET

Figure S1.2.9.1-¢

FRONT TUBE SHEET WITH
LARGE AND SMALL BOILER FLUES

FLULE PACK FORMED ..
BY LARGE BOIWLER FLUES

FLUE PACK FORMED BY
REMAINING SMALL
BOILER PLUES

FRONT TUBK SHEET WiTLH
SMALL BONLER FLUES

FLUE PACK FORMIED BY
SMALL BOILER FLUES
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Subgroup Locomotives National Board Item No. NB13-1404
Current Level: Subgroup
NBIC Part 2 & 3 Paragraph(s): To Be Determined

Title: Fillet welded staybolts
Date Opened: April 2011

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

Current Level: Subgroup discussion

NBIC Part 3 Paragraph(s): S1.2.7.1 Title: Bolts, Nuts & Washers

Date Opened: April 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:

S1.2.7.1 Bolts, Nuts, & Washers

Bolts, nuts and washers used on locomotive boilers for assembly of pressure retaining
components, shall be maintained, repaired or replaced in accordance with the directions of the

original equipment manufacturer. If this information is not available, the following procedures
shall be used.

a. Bolts, nuts and washers that have wastage, corrosion or mechanical damage, sufficient to
impair the holding power or function of the fastener shall be replaced.

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

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

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

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

Note 2: If a bolt or nut is heated to a metal temperature that exceeds 1100°F (593°C), it
will be damaged or suffer a reduction of hardness and should be replaced.
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Subgroup Locomotives

National Board Item No. NB13-1408. This new section includes and replaces the existing NBIC
section S.1.2.7 THREADED STUDS and FASTENERS

Current Level: Subgroup

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

Date Opened: April 2013

Background: To provide guidance for the repair and replacement of taper thread 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 FASTENERS

Revised title and section: S1.2.7.2 TAPER THREAD BOILER STUDS (SEE NBIC PART 3,
FIGURES S1.2.7.2-a.81.2.7.2-b & S1.2.7.2-¢)

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 of the stud is machined with standard

straight machine screw-type threads to permit attachment 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 of the original equipment manufacturer. If this information 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 threads 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

the entire hole depth in order to form all threads correctly. The length of the taper

thread section shall be sized so that upon the stud being tightened at final assembly at

least one full thread shall be above the boiler shell exterior surface t full
hread shall extend bevond the 1 ior surface. (See Fig.S1.2.7.2-¢c
b) When taper thread boiler studs are installed into blind holes on the boi heet
the taper section length shall be confirmed to be shorter than the hole depth in order to
revent the stud from contacting the | ottom upon being tightened at final assembly.
¢) Studs and boiler shell surfaces that are cracked or damaged shall be either repaired or
replaced per items “f” and “g” of this section.

d) Changes to the taper, thread pitch or thread form of the taper thread boiler stud or its

mating tapped hole in the boile uitable for the service intended.

e) The use of replacement taper thread boiler studs, nuts and washers of a different strength,

grade specification or size than the original shall be suitable for the service intended.

f) orn or damaged ta tud hole may be repaired by re-tapping it to a larger
diameter and installing a taper iler stud that has a corresponding larger diameter
boiler thread end than the original stud. The largest portion of the tapered section of the

hall not exceed the original stud straight section (shank) diameter 3%. The

larger diameter boiler stud shall be made with a 1/8 inch (3mm) radius from the stud
dy 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 dama late section using a flu al 1d
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, nut washers that have wastage, corrosion or mechanical
damage, sufficient to impair the holdi ower or function of the fa T e
replaced.

i) Taper thread boiler studs and nuts t e damaged threads may be repair re-
threading.

j) Replacement taper thread boiler stu ts and washers shall have -

alignment and thread engagement length as the original.

Note 1: For material requirements for bolts and nuts can be found in Table S1.1.3.1
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Note 2: If a taper thread boiler stud or nut is heated to a metal temperature that exceeds 1100°F
(593°C), it will be damaged or suffer a reduction of hardness and should be replaced.

ew Figures §1.2.7.2 — 1.2.7.2-b and §1.2.7.2-¢ are attached are to be included as part of
this action.
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Date:

Subgroup voted
EXAMPLES OF TAPER
IHREAD BOILER STUDS

Figure S1.2.7-a

FAPER THREAD BOILER STUDS
ARRANGED FOR EXTERNAL
COMPONENT ASSEMBLY

STRAIGHT MACHINE - o

" SCREW THREAD END

SHANK WITIH
RADIUS OR SMOOTT
FRANSIHTION AT EACH
CHANGE OF SECTION

\‘. IAPER BOILER —

THREAD END
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ADDITIONAL EXAMPLES OF TAPER
THREAD BOILER STUDS

Figure §1.2,7-b

TAPER THREAD BOILER STUD
ARRANGED FOR INTERNAL TAPER THREAD BOILER STUD

COMPONENT ASSEMBLY ARRANGED FOR INTERNAL &
EXTERNAL COMPONENT ASSEMBLY

SHANK USED
| - FOR INSTALLATION &
|l REMOVED AFTERWARD
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CHANGE OF SECTION
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TYPICAL INSTALLATION OF
TAPER THREAD BOILER STUD
IN A THROUGH HOLE

Figure S1.2.7-¢

IFAPER THREAD
BOILER STUD

LARGE DIAMETER OF TAPER
LOCATED ON BOILER SHELL
EXTERIOR

NUMBER OF THREADS EXTENDING
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1.4

a)

b)

ACCREDITATION

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.

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

1.5.1 ACCREDITATION PROCESS

a)

b)

c)

d)

e)—Organizatien

The National Board administers accreditation programs for authorization of organizations performing repairs
and alterations to pressure-retaining items in_accomance wih NB-415 and/or pressure relief valves_in
ccord: ith DD FOOTNOTE FOR NB-415 AND

OBTAINED AT http:www.nalionalboard.org

Any organization may apply to the National Board to obfain 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 Cerfificate
of Authorization.

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.

The accreditation programs provide requirements for organizations performing repairs and alterations to
pressure-retalning items. Depending-uponthe-expested scope-of activities atthe time-of review-organiza-

crized-to-peHorm-design-enly-metallicernan-metallicrepairs—and/ar-alterations-eiltherin
the shep-enlyfieldonly; orshopandfield-Repairs-and/oralterations to-metallic-and-non-metallic pressure-
retaining itemsare made-by-weldingbendingapd/ormochanicalassembhs

s-desiringlo-renaw el
Mational Beard usingforms- abtmnedJrem%heNaheﬂa&-Beapd—Apam&HewfeFW—shaH-bemade—pﬂes
lotheaxpirationdalo ofthe Cedificata of Authorization:

ggmwmsmmmemwmmﬁmm%
appl

g)f) The Jurisdiction®m,_as defined in Part 3. Section 9, may audit the Quality System and activities of an organization upon

calionsfereashplantershop-The organization may perform repairs or alterations in its plants, shops,
orin the field, provided such operations are described in the organization's Quality System.

a valid request from

1

Suplediction-Th Tenal-Board- barjursdieth | +hy tad Al vl ! the durisdict) lact (Y

L {5 ¥
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2015 | NATIONALBOARDINSPECTION CODE

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

SECTION 1

hg)The NBIC Committee may at any time 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—ANRY Symbol Slamps-shall be-oblained-lrom-the-Natisnal Beard-of Bsilar and Pressure Vessallpspes-
tors—Authedzatiando-use the "RE-Symbol-Slamp may-be-granted-by-the-Nalienal- Board-al Hs-abselula
dissrationlo-the-eertificate holder.

bja)The "R” Symbel Stamp is furnished on loan by the National Board for a neminal fee. Each-ergarization—
Mwmmmmmpagmmmmhw%mm
timas-the praperty of the Natiol mpth-retured-upon-demand-l-the-erganization-
discontinuestheuse-eithe"R"Symbel-Stamp-inspeslien-agreementwilhyan Authorized Inspection Ageney,—
orif the-Cerificale-of Authorization-has-expired-and-ne-new cerlificate has been issued;-the"R-Symbel
Stamp-shall-be-returped-o-the-blaticnal Beard:

&)b) The erganization’'s-Qu - i
may be made for the issuance of 1he “R" Symhol Slamp for use at various F eld locations.

d) Theheldereof a Certificate of Autherization may obtain more-than-ene—R-Symbel-Slamp-previded-the-

srganization's- QualibySystem-dessrbes-how-the-use-obsush-slamps is controllad-from-the losationshown-
on-the-cerlifieate-

e) Accrganization shalbastpermitethersteusatha "R Svpbal Slamploanadeit by dha-Nalional Board.

| d;

ce with NB-415 and/or NB-514 as applicable, i Formatted: Numbered + Level: 1 +
Numbering Style: , b, ¢, ... + Startat: 1 +
Alignment: Left + Aligned at: 0.38" + Indent

1.6 QUALITY SYSTEM at: 0.64"

Aholder 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 AUTHORIZATION

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

a) Title Page

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

b) Contents Page

-: the-raview or where there ic-ne-lusisdiction-srwhere-the Jusisdiction-is—th titlan’t Aukliosisad ton o the Natlonal

p
Beard of Bollar and-Rraccura \ ) + s the Jurisdiction At th frgl e ol Han—theturisdict au choese-to-bea
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The manual should contain a page listing the contents of the manual by subject, number (if applicable),
and revision number of each document.

c) Scope of Work

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

d) Statement of Authority and 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) Astatement that all repairs or alterations carried out by the organization shall meet the requirements
of the NBIC and the Jurisdiction, as applicable;

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

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

e) Manual Control

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

f) Organization

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

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

g) Drawings, 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, confrolled, 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, nondestruclive 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 precedures shall be
addressed, if applicable.

16 |SECTION 1 PART3 — REPAIRS AND ALTERATIONS




2015

NATIONALBOARD INSPECTION CODE

i)

k)

m

=

n)

o)

p)

Materials

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

Method of Performing Work

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

Welding, NDE and Heat Treatment

The manual shall describe controls for welding, nondestructive examination, and heat treatment. The
manualis to indicate the title 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 NBIC, while engaged in the repair or alteration of pressure-
retaining items. The manual shall also describe controls for ensuring that the required WPS or Standard
Welding Procedure Specification (SWPS) is available to the welder or welding operator prior to welding.
Similar responsibility for nondestructive examination and heat treatment shall be described in the manual.

Examinations and Tests

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

Calibration

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

Acceptance and Inspection of Repair or Alteration
The manual shall specifically indicate that before the work is started, acceptance of the repair/alteration

shall be obtained from an Inspector who will make the required inspections and confirm NBIC compliance
by signing and dating the applicable NBIC Report Form * upon completion of the work.

allowance

“R" symbol slamp fo a pressure retaining item,
The manual shall provide for adequate control of the "R" Symbol Stamp.

The manual shall specificall
[essu

Inspections

The manual shall make provisions for the Inspector to have access fo 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.

Report of Repair or Alteration Form

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

SECTION 1
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2015 | NATIONAL BOARD INSPECTION CODE
NBIC Report Forms to the Inspector, The distribution of the NBIC Report Forms® shall be described in the
manual.
q) Exhibits
Any forms referenced in the manual shall be included. The form may be a part of the referencing docu-
ment or included as an appendix. For clarity, the forms may be completed and identified as examples.
The name and accepted abbreviations of the “R" Certificate Holder shall be included in the manual.
r) Construction Code
The manual shall include provisions for addressing the requirements that pertain to the specific construc-
tion code for the equipment being repaired or altered.
s) Noncenforming Items
There shall be a system acceptable to the Inspector for the correction of nonconformities. A nonconfor-
mance is any cendition that does not comply with the applicable rules of the NBIC, construction code,
Jurisdictional requirements, or the quality system. Noncenformance must be corrected or eliminated before
the repaired or altered component can be considered in compliance with the NBIC.
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 not limited fo those depicting or calculating an acceptable design, material compliance or
certifications, NDE-reports, PWHT-charts, a WPS used, a welder, bonder, or cementing technician’s
process continuity records, drawings, skelches, or photographs.
3) The record retention schedule described in the Quality System Manual is to follow the instructions
identified in NBIC Part 3, Table 1.6.5.1.
Table 1.6.5.1
Form "R" Reports, Records, or Instructions Minimum Retention Period
Dacuments
a) Form “R" Reports and supporting | The organization performing repairs 5 years
records and documentation and alterations shall retain a copy of the

completed “R" Form report on file, and all
records substantiating the summary of
waork 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, 3.3.4.8 is used, the record
retention period shall be described in b)

32___NBIC Report Form: National Board Form R-1 for Repair, Form R-2 for Alterations, Form R-3 for Fabricated Parts, or Form R-4 Report Supple
mentary Sheet.

18
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b) Form “R" Report with REPORT
OF FITNESS FOR SERVICE
ASSESSMENT FORM (NB-403)
attached.

When the method of repair described

in NBIC Part 3,3.3.4.8 is used, the
record retention period shall be for the
duration described on the FITNESS FOR
SERVICE ASSESSMENT (FFSA) Form
required by the repair method and as
described in NBIC Part 2, 4.4

Notes:

1. The"R" Cerlificate Holder should
be aware that when used, some
of the referenced 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 fo the FFSA-
resulls described on line 8 of
the Report of Fitness for Service
Assessment Form (NB-403)

5 years or as described on line
8 as reported on Form NB-403;
whichever period is longer

c) Continuity records for a welder,
welding operator, bonder, or cementing
technician

Minimally, continuity records for a welder,
bonder, or cementing technician within the
Certificate Holder’s quality system shall
be described and established at the time
of the applicant’s initial certificate review
and demanstrated at each triennial review
required thereafter.

As applicable to the scope of
work identified on the Cerlificate
of Authorization, the continuity
records are subject to review
during each National Board
triennial certificate review.

d) Administrative record review
of the “R" Certificate Holder's
administrative processes.

Records supporting completed
administrative reviews or audits of
procedures or processes required by
the “R" Certificate Holder's Quality
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"
Certificate of Authorization

Subject to review during the
triennial evaluation of the
certificate holder's Quality
System.

PART 3 — REPAIRS AND ALTERATIONS
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Item NB14-0301

New Section

343

MANUFACTURER’s DATA REPORT
ENCAPSULATION

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

a) Welded Leak Box

1)

2)

3)

4)

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 example of a Welded Leak Box is shown in NBIC Part 3, Figure 3.4.3.

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

The “R” Certificate Holder responsible for the design scope of the encapsulation 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 be documented on the
Report of FFSA in the Remarks section. The Report of FFSA Form shall be affixed to the
Form R-2.

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

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

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

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 vicinity of the area to be welded.

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

d. The WPS followed shall be qualified in accordance with ASME Section IX. When the code of
construction requires post weld heat treatment (PWHT) or the encapsulated component

required PWHT, the WPS followed shall be qualified with PWHT. As an alternative and with

concurrence of the inspector an Alternate Welding Method may be used in accordance with
NBIC Part 3, 2.5.3.
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a "Repair" to an "Alteration" of the design
aspects.

desing to ensure a FFSA is performed.
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the "R" Certificate Holder responsible for the

Comment [BB3]: Required the FFSA to be
attached to the FFSA and forwarded with the
Form R-2 to the Certificate Holder performed
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of design as it relates to items that may or
may not be outside the design aspects of the
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concer to you and determined that closures
(flat end caps) are addressed within the design
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—
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option to use an Alternative Welding Method.

Comment [BB6]: | recall you having concern
about an item that is to be encapsulated
which required PWHT and the work was to be
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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. |

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.

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.

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.

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

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

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

a.
b.
Renumber
3.4.4
i)
345

DEFINITIONS

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

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

EXAMPLES OF ALTERATIONS

The installation of a welded leak box.

ALTERATIONS OF ASME CODE SECTION VI, DIVISION 2 or #, PRESSURE VESSELS
3.4.5.1 ALTERATION PLAN

Encapsulation — to enclose, seal off or reinforce a component.
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FIGURE 3.4.3
Welded Leak Box




SECTION 5

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

DESICGN REPORT SHEET 20F 2
1. Design performed by ) @
{rama of "R organization fe:pone e for ecstetructan dazign) (Fermi "R Regietatient Mo

addresz) POWe. JobNe.atc)

2. Owner @
frame)

faddieis)

3. Location of installation (1)

(name)

(addres)

4. Ttem identifeation_(3) Name of original manufacturer ®

(boilar, pracoure vezsal o1 piping)
(boder prasmuray ?_3}‘)"‘:- (S) @

5.Identitying nos.: @

7. Description of Design Scope: @ Dm‘,\ Form (NB-403)is attached

(mfg, weriaing) Natienal Boasd No) Qusizdictien ne) {othen) fyearbuelt)
6. NBIC Edition/Addenda: 10
Btien) (addin:lh
Original Code of Construction for Item: ) 11
{name/ zecSon/ dividen) {ediSen/addends)
Construction Code to be used for Alteration Performed: @ (11)
{nums/ zctica/ diviion) (adigen/2ddanda)

fuze supplemental cheet FormP-d Unwcezary) D FormR-4, Repert Supplemuntary Sheetis attached
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NB [H-O302
- NATIONAL BOARD INSPECT B §

1

543 FORMR-1, REPORT OF REPAIR

]
’ ’ FORN;YR-l REPORT OF REPAIR
in accordance with provisions of the National Board Inspection Code
sid e D)
1. Work performed by S @Tmu Regiiaien SR

O ™o, Job No, cic]

Owner @)

2. .
_ Trame]
|
| T Taddiess) F 0 >
. A e e (3)
. Location of insfallation
{ % ‘ - PR WSt by, YU
Y '
Azlirenis .
4. [tem identification ® Name of original manufacturer ©
e, prosseveveT oF piping)
5. Identifying nos.: @ ® ®
o S T i, senalna) TNanonal Board Na.) O Tursdiction o} Toihier) “iyearbulil
2dit A ([0
6. NBIC Edition/ Addenda: e ® e &
ot ] . p 1l .,
Original Code of Construction for ltem: = e
Construction Code Used [or Repair Performed: ) : S
Tnaime/zeckion/ division] Tedition/ad dend)
7. Repair Type:® [ welded ,E"Graphitc Pressiire Equipment LI ERP Pressure Equipment
3. Description of work: 12 Fum'lﬁt-l. Report Supplementary Shest is altached FESA Form (MB-503) Is attached

fuze Fnrm'ﬁ-l. il necessary)

Pressure Test, if applied 3 psi MAWP @_. psi
9. Replacement Parts. Attached are Manufacturer’s Partial Data Reports or Form'R-3s properly
@ completed for the following items of this report:

{name of pat, item number, data report type or Cemlicate of Compllance, mig. name, and Identifying stamp)

10. Remarks: @

! CERTIFICATE OF COMPLIANCE

, _@__—., cerlify thal Lo the best of my knowledge and belief the statements in this report are
correct and that all material, construction, and workmanship on this Repair conforms to the National Board Inspection Code.
National Board ¥R” Cerlificate af?u\horizmion No, 17 e — expires on (18
Date = 20) - Signed @D

(namig of repair organlization) fauthurized feprecentativg)

CERTIFICATE OF INSPECTION

o
I @ holding a valid Commission issued by The National Board of Boiler and Pressure
Vessel Inspectors and certificate of competency, where required, issued by the Jurisdiction of (23
and employed by 29 _ of_(25)

have inspected the work deseribed in this report on '_3‘_5)—, _ and state that to the best of my knowladge
| and belief this work complies with the applicable requirements of the National Buard Inspection Cede,

By signing this certicate, neither the undersigned nor my employer makes any warranly, expressed or implied, concerning
the work described in this report. Furthermore, neither the undersigned nor my employer shall be liable in any manner for

any personal injury, property damage or loss of any kind arising from or connected with this inspection.
. Date (19, Signed _(27) _ Commissions (28
finspaeing) IMational Board and Jurisdiction No )
This fatm may be chlained hiom Tha National Baard of Boder and Pressure Vessal Inspactars, 1055 Cruppar Ave., Columbus, OH 43229 = HBEG Rav-12—
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201 3J NATIONAL BOARD INSPECTION CODE

A13 5132 FORM{R-E, REPORT OF ALTERATION

I-'m'nr‘ﬂ;{-z Report of Alteration
in accordance with provisions of Lhe National Board Inspection Code

ol R Regnvatisn nol

0 tio_Jab Ha, e1c)

1a, Design performed by:

fnsme m'ﬁ‘ orgamzanon respanvible for design)

fadidress)

1b, Censtruction performed by:

fname o iR‘ amganizanon tespansible for constingtion)

Lddreas)

2. Owner of Pressure Retaining ltem:

(rame)

fadilress)

Braiad
3. Location of l'ﬁ’ﬁi:hl%ti%ﬁ':

Jmm-d(rf,,".g) Citerpda e he, e, )

(address)

=3

fyear huht)

é 4. Item identification: Name of original manufaclurer:
= (Lusiler, pressine vesaleos piging)
4]
u 5. Identifying nos:
o (enlg. senal ne) (Natianal Board No ) (Jurisdiction Mo ) fether)
6. NBIC Edition / Adderida: e .
{edition) [.\:i_nyndar

Original Code of Conslructlion for [tem:

{naine [ section | division)

Conslruction Code Used for Alteration Performed:

fedition / .:}d.nmlis

fnare / section  division)

7a. Description of Design Scope:

teslition / ..u.i}pms?

O FormR -4, Report Supplementary Sheel is attached
7b. Description of Construction Scope:

0 FordiR -4, Report Supplementary Sheet is attached

Pressure Test, ifapplied _ psi MAWPF . psl

8. Replacement Parts,  Altached are Manufaclurer’s Partial Dala Reports or Foruflf
completed for the following items of this report:

R-3's properly

fvawcaet of past, tem nainber, 30 gepat type er Conificate of Complianas, mig's name and idveliing stamph

235 R 03—
__-——'—-'—_‘—"
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NATIONAL BOARD INSPE e

FORM'R-2 BACK A13

9, Remarks: NSNS

DESIGN CERTIFICATION

L certify that Lo the best of my knowledge and belief the statements in this report are correct and that
the Design Change described in this report conforms to the National Beard Inspection Code,
National Board "R Certificate of Autherization No, expires on
Date _ Signed

name o desdgn organization) fantherized avpresentatlve)

CERTIFICATE OF DESIGN CHANGE REVIEW

! I holding a valid Commission issued by The National Board of Boiler and Pressure Vessel
Inspectors and cerlificate of competency, where required, issued by the jurisdiction of and employed by
of have reviewed the design change as described in
this report and state that 1o the best of my knowledge and belief such change complies with the applicable requirements of the National
Board Inspection Code,

SECTION S

y By signing this certificate, neither the undersigned nor my employer makes any warranty, expressed or implied, concerning the werk
described in this report, Furthermore, neilher the undersigned nor my employer shall be liable in any manner for any personal injury,
property damage or loss of any kind arising from or connected with this inspection.

Dale Signed Commi
Ainspestar) (Mational Doard and junsdiction no )

CONSTRUCTION CERTIFICATION

I, certify that to the best of my knowledge and belief the statements in this report are

correct and that all material, construction, and workmanship on this Alleration conforms to the National Board Inspection Code.
Natlonal Board TR" Cerlificate of Authorization No. expires on
Date Signed —

Aname of alteratien organization) lauthnzized ropresentative)

CERTIFICATE OF INSPECTION

I holding a valid Commission issued by The National Board of Boiler and Pressure

Vessel Inspectors and certificate of competency, where required, issued by the jurisdiction of and employed
by oo = have inspected the work described
inthisreporton _____ and state (hat to the best of my knowledge and belief this work complies with the applicable

requirements of the National Board Inspection Code.

By signing this certificate, neither the undersigned nor my employer makes any warranty, expressed or implied, concerning the work
described in this report. Furthérmore, neither the undersigned nor my employer shall be liable in any manner for any personal injury,
property damage or loss of any kind arising from or connected with this inspection.

Date Signed Commissions —
{inspeetng) {Mananab Besed arad jurediciion po )

NB-220Rar 67 {03/25130
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2013 | NATIONAL BOARD INSPECTION CODE

5,1-3?3/ FORI\ﬁrR-S, REPORT OF FABRICATED PARTS

FORMJTR-S REPORT OF PARTS FABRICATED BY WELDING

in accordance with provisions of the National Board Inspection Code

1. Manufactured by @ @
2. Manufactured for@
3. Design Condition specified by @ Code design by @
4. Design Code @ @ G 35
5. [denlification of Parls
Line | Manufaclurer’s | Manufacturer's Shop
Name of Part | Qty. | No. Identifying No. | Drawing No. MAWP | Hydro PSI | Year Buill

1
r
g
=
4]
in
U]

6. Description of Parts |

(a) Connections q_f,héfil}ah 'tglbe'é Heads or Ends ' (b) Tubes ) :
Line | Size and | Material | Thickness Thickness | Material | Diameler "l‘hickness Malerial ||
No. | Shape Spec. No. | (in) . Shape | (in.) Spec. No. | (in.), (in)  |Spee. No,|
Bl @ @ o (el @l oo ® | 6
iy
’f
.I
.4
!
7. Remarks _@
This form may be cbtained from The Hational Board of Boiler and Pressura Vessel Inspactars, 1055 Crupper Ave., Celumbys, OH 43229 -NB-233 Rew. 2~
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NATIONAL BOARD INSF

Fol‘l;fl-{-:‘l (back) e
(rnll'l(rR' Nu)

CERTIFICATE OF COMPLIANCE

I @ certify that to the best of my knowledge and beliel the statements in this report are
correct and Lhat all material, fabrication, construction, and workmanship of the deseribed parts conforms to the National
Board Inspection Gode and standards of construction cited,

National Board 1R" Cerlificate of cfnlhorization No. - @ expires on @
Date — EP, Signed | —
(rame of "R™ Crnficate Holdes) (autherized representative)

CERTIFICATE QF INSPECTION

I, @ holding a valid Commission issued by '?%Nalinnal Board of Boiler and Pressure
Vessel Inspectors and certificate of competency issued by the jurisdiction of 23 and
employed by (2 of (23]

have inspected the parls described in this reporton and state that to the best of my knowledge and
belief the parts comply with the applicable requirements of the National Board Inspection Code,

By signing this cerlificate, neither the undersigned nor my employer makes any warranty, expressed or implied, concerning
the work described in this report. Furthermore, neither the undersigned nor my employer shall be liable in any manner for
any personal injury, properly damage or loss of any kind arising from or connected with this inspeclion.

Dale (26 Signed (27 __ Commissions (28
- mpectar) “Tiation! Doard and urisdiction Mo )
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2013 | NATIONAL BOARD INSPECTION CODE

;_3.314" FORI\;rR-fl, REPORT SUPPLEMENTARY SHEET

FORM‘iI'l-AL REPORT SUPPLEMENTARY SHEET

in accordance with provisions of the National Board Inspection Code

1. Work performed by OND) @) a3
fname) (Form "R seferenced)
33 @9
{addross) (FONa. Job Mo, ele )
2. Owner 6)’“@) (‘_9)
fame)
{address)

3. Location of installation

(namw)

{address)
Relerence v
Line No. Continued (rom Form —__@_
) &)
i
it
- = G
Date _ 19 | Signed _21 Name -0 G9)
fanthorized representativel (Mame of “R” Certificate Holder) 6
Date 19 | Signed _22 Commissions _'28)
(i pector) ANatfomal Baard and Juisdiction Moy
This form may be eblained from Tha Natisnal Board of Beler and Frassure Veszel Inspeciors, 1033 Crupper Ave,, Columbus, OH 43229 NB-231 Aoy, 2
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,5,1374.{ INSTRUCTIONS FOR COMPLETING NATIONAL BOARD FORM “R” REPORTS

These instructions are to be used when completing the Nalional Board Form‘fR" Reports. When computer
generated, the format of the form shall replicate the lype and relati:.re location of the information depicted on
lhe Forni {R" Reports shown in NBIC Parl 3, 5.13.,::’7through 5'13,5’2' [or Mew 8 619,47

1.

10.

11

124
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NATIONAL BOARD INSPI

W

The name and address of 1heT " Certificate Holder performing the work as it appears on the "Certificate
of Authorization". On a ForrﬁfR-z. the organization that performed the design work will complete line 1b)
and lhe organization completing the construction activities will comSplete line 1a).
¥ b ;T8 1

When registering a Form "R" Reporf with the National Board; this ling.is solely designated for a unique
sequential number assigned by the'"R" Certificate qude/r. When the I'R" Form is not to be registered,
indicate sg,by "N/A". As described in NBIC Parl 3,5:6, a log shall be maintained Identifying sequentially,
any Form IR" registered with the National Board. For re-rating only, the Design Organization registers.lhe
FormlR-2. Where physical work is also performed, the Construclion Organization registers the Form/R-2.

Name and address of the Owner of the pressure-relaining item. (
U w0 iy LL§ e
Name and address ofplant or facility where the pressure-retaining item is installed,
catga fuale ,9""{'-‘\'5’3‘.‘_ bunle  Jaser Uy,
Description of the pressure-retaining item, such aspoii‘ér or pressure vessel, or piping. Include the ap-
plicable unit identification. ’

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

SECTION 5

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".

Ased
When the pressure-retaining item is registered with the-National Board, document the applicable registra-
tion number. I the pressure-retaining item is jnstalléd in Canada, indicate lhe Canadian design registration
number (CRN), and list the drawing number under “other." If the item is not registered, indicate, "none".

Identify the year in which fabrication/construction of the item was completed.
Indicale edition and addenda of the NBIC under which this work is being performed.

Indicate the name, section, division, edition, and "r:fgdendél' of the original code of construction for the
pressure-retaining item. Also indicate the name, section, division, edition, and adderida of the construction
code used for the work being performed. If code cases are used, they shall be identified in the "Remarks”
section,

Provide a detailed summary describing the scope of work that was completed to a Pressure Retaining ltem A13
(PRI), The information to be considerad when describing the scope of wark should include such items as,

Llhe nalure of the repair or alteration (i.e. welding, bonding, cementing), the specific location of the work
performed to the PRI, lhe steps taken to remove a defect or as allowed by 3.3.4.8'to'remain in place, lhe

method of repair or alteration described as listed in the examples of Part 3, Section 3 or supplemental

section if applicable, and the acceptance lesting and or examination method used in accordance with the

NBIC. When additional space is needed to describe the scope of work, a Form'R-4 shall be used and
attached. Information determined to be of a proprietary nature need not be included , but shall be staled

on the Form,
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:'?.EIIS‘NATIEINAL BOARD INSPECTION CODE

13.

14.

15.

1]
z
g

=
i
m
1]

| 16.

17.
18.
19:

20.

21.
22,
23.
24.
25,

26,

27.

28,
20,
30.
31.

32.

33.

Indicate test pressure applied.

As applicable, identify what parts manufactured by welding or bonding were inlroduced as needed to
complete the scope of work. Indicate part, item number, manufacturer's name, stamped identification, and
dala report lype or Cerlificate of Compliance.

Indicate any additional information pertaining to the work involved (e.g., routine repairs, code cases). For
Form'R-3, the part manufacturer is to indicate the extent he has performed any or all of the design func-
lion. If only a portion of the design, state which portion.

Type or print name of authorized representative of the “R" Cerlificate Holder allesting to accuracy of the
work described.

Indicate National Board "R" Certificale or Authorization number.
Indicate manth, day, and year that the “R" certificate expires.
Enter date certified.

Record name of "R" Cerlificate Holder who performed the described worlk, using full name as shown on
the Certificate of Autharization or an abbreviation acceptable to the National Board.

Signature of authorized representative.

Type or print name of Inspector.

Indicate Inspector's Jurisdiction. ("Ug s Cotvn ad f;s.w.‘, )
Indicate Inspector's employer. -

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

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

Signature of Inspector,

National Board commission number of Inspector, and when required by lhe Jurisdiction, the applicable

Stat& or'Provinclal numbers,
e ivt ko

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 stock, so state.

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

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

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

Indicate code edition year used for fabrication.

’]CIE | SECTION 5| FPART 3 — REPAIRS AND ALTERATIONS

——




34.

35.

36.

37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48.
49,
50.
51.
52

53.

54,

55.
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NATIONAL BOARD INSPEC

Indicate code addenda date used for fabrication.

Indicate the code paragraph reference for formula used lo establish the MAWP, if known. If the code refer-
ence of the formula is unknown, slate “unknown".

If available, identify component by part's original name, function, or use the original equipment manufac-
's "'mark or item number."

turer's
Indicate quantity of named parts.

Malch line number references for identification of parts and description of parts.

Indicate manufacturer's serial number for the named part.

Indicate drawing number for the named part.

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

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

Indicate the complete material specification number and grade.

Indicate nominal thickness of plate and minimum thickness after forming.

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

Indicate minimum thickness after forming.

Indicate oulside diameter.

Indicate minimum thickness of tubes. 7‘

Complete information identical to that shown on the Form R to which this sheet is supplementary.
Indicate the Formv’-\; type. Example: Forn;rR-L Forrf?;;-z, FormTR-S.

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

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

If applicable, document the unique purchase order, job, or tracking number, assigned by organization
perfarming work.

Indicate the maximum allowable working pressure of the pressure-retaining item.

Indicale lhe type of repair, e.g., welded, gﬁphiﬁ-pregsur'é eq_uipfhen!. or fiber-reinforced plastic pressure
equipment. "

PART 3 — REPAIRS AND ALTERATIONS | SECTION 5—| 'l ag
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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 ¢)

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 of Authorization. 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 stamping and completion of an ASME Manufacturer’s Partial Data Report is not required for parts fabricated by the “R”

Certificate Holder that will be used on pressure retaining items being repaired or altered by the same “R” Certificate Holder. The

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

The “R” Certificate Holder; using replacement parts fabricated and certified to an ASME Code edition and addenda different
from that used for the original construction, shall consider and seek technical advice where appropriate, for change or conflicts
in design, materials, 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 Ballot of February 2015
Commenter Comment / Negative Response
Brian Boseo | disapprove. After further consideration, | am falling back on The proposal has been reworked to require the R stamp holder to hold an
my original stance. | do see merit in allowing an “R” Certificate | ASME Certificate and have the work inspected by an Al. 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),
this issue becomes clouded as | am not confident all “R”
Certificate Holders maintain the technical expertise to
manufacturer a major ASME Section | pressure part, especially
when working to a different Edition/Addenda than what was
used during original construction of the boiler. | agree with
George Galanes and find merit in Mike Webb's proposed
approach. BOSEO 3/12/15
Rob Troutt While | agree this issue needs better clarity, | do not agree with | See response to Brian Boseo. The proposal is now limited to being

the proposal. | have always had concerns with this part of the performed by someone with and ASME Code mark and the work is
NBIC. Back when | was an Authorized Inspector, with Hartford, | inspected by an Al. With regard to inclusion of alteration, the R stamp
| 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 | have with the proposal is that it is addressing
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Commenter

Comment / Negative

Response

both repairs and alterations. | 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. | would like to make it clear, | am not
saying that a R stamp holder should not be able to make
alterations. Instead, | 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. TROUTT 3/7/15

Michael Webb

Disapprove. | 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 ¢) 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, |
change my vote accordingly. Setting my opinion of the 3.2.2 —)
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

Thank you for support. And thank you for your additional thoughts on this
issue. | 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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07/15/15

Commenter Comment / Negative Response

the holder of a “R” Certificate of Authorization has been
dutifully reviewed and accepted by the AIA and national Board.
For those users whose experience in the use of the Code has
not been patiently augmented by committee meeting
participation, the opportunity to mentor is well within the
prerogatives of the AlA to better institute other controls as
necessary. WEBB 3/4/15

Brian Morelock | I understand the reasoning for the negatives, but | feel this item | Thank you for your support on this. | have revised the proposal that

has merit and | approve it. Yes, we will need to agree on the requires the R stamp holder to have an ASME Code mark if he is going to
wording. This item states, “The controls for this activity shall be | fabricate ASME parts. Please see revised proposal attached. RVW
described in the quality control system”. For the purposes 07/12/15

listed in this item, it really boils 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 would want to use the same
ASME Code materials, same qualified WPS’s, same qualified
welders, same inspection, same NDE, etc. in their shop to
preassemble this material as a “component” (as stated in this
item) prior to installation in the field, this “R” stamp holder
must now also have a ASME stamp strictly based upon how the
materials are staged prior to welding? MORELOCK 3/3/15

Paul Edwards Mr. Galanes’ review is well stated, | concur with his concerns on | Please see response to Mr. Galanes. RVW 07/12/15
this proposal.  EDWARDS 3/2/15

Wayne Jones The term “Part” is recognized by ASME while NB-23 refers to The term “part” is used throughout the NBIC without definition. In this
“Pressure Retaining ltem”. During my participation with Joint paragraph, we are dealing with “replacement” parts. There may be some
Reviews he was made clear that ASME does not recognize the value to defining that term better in the NBIC since it usually means “like-
term “pressure retaining item”. Maybe we should take a look for-like”. But not always. For this action, | do not think it will help very
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NB14-0701
Parts fabricated by R Stamp Holder
07/15/15
Commenter Comment / Negative Response

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

much. At the next meeting, | 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

Brian Schulte

| approve. | believe the additional language provides
clarification, however review and acceptance by the Al 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

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

George Galanes

| 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? | 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 | 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. | 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

Take note that this activity of R stamp holders fabricating ASME parts has
been going on in industry for as long as | 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, | added the rule that to fabricated
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NB14-0701
Parts fabricated by R Stamp Holder
07/15/15
Commenter Comment / Negative Response

fabricated by an ASME Certificate holder. | believe, this
wording was intentional by the NBIC main committee at the
time it was incorporated into the NBIC to avoid having an R-
Certificate holder assuming design and fabrication
responsibility for another code’s pressure part. Simply adding
another paragraph seems to provide an alternative approach
where shall was originally used to express the intent that
fabricated pressure parts will be designed and fabricated to the
original code of construction (ASME) regardless of size and
function. | 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

parts, the R stamp holder must hold an ASME Code mark.

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

With regard to the comment about what was originally intended by the
Code Committee when the words were included, | 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. | 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, | don’t think R stamp holders will
generally replace complete drums RVW 07/12/15
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NBI14-1102

Action Item Request Form

8.3 CODE REVISIONS OR ADDITIONS

Request for Code revisions or additions shall provide the following:

a) Proposed Revisions or Additions

For revisions, identify the rules of the Code that require revision and submit a copy of the
appropriate rules as they appear in the Code, marked up with the proposed revision. For
additions, provide the recommended wording referenced to the existing Code rules.
Existing Text:

None

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

c¢) Background Information

Provide background information to support the revision or addition, including any data or
changes in technology that form the basis for the request that will allow the Committee to
adequately evaluate the proposed revision or addition. Sketches, tables, 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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§1.2.9.5.1 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 |
(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.

S1.2.9.5.1a CIRCULATOR & THERMIC SYPHON NECK TO DIAPHRAGM INSTALLATION
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NB14-2401

Action ltem Reguest 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:

$6.5 Replacement Parts

d) When the original code of construction is other than ASME, replacement parts subject to internal or external
pressure fabricated by welding shall be manufactured by an organization certified as required by the

original code of construction. The item shall be inspected and stamped as required by the original code of
construction. Certification to the original code of construction as required by the original code of construction
or equivalent shall be supplied with the item. When this is not possible or practicable the organization
fabricating the part may have a National Board Certificate of Authorization. Replacement parts shall be
documented on Form TR-1 and the 'TR" Stamp applied as described in NBIC Part 3, 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 NBIC part 3 for replacement parts fabricated by a TR stamp holder. The
parts should be documented on a separate form similar to the one for an R stamp holder completes. The
form referenced on the last line should 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-1). This can be a repair or
alteration or modification, To develop a form to also address replacement parts is extremely difficult.

Paragraph 6.5 would be affected.
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NB14-2402

Action ltem 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:

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 the 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 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.

$6.3 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. the-NatienalBeard “FR"Rrogram-
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NB15-0509; PR15-0156

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

d) The filler metal shall be limited io an austenitic, nickel-base filler metal
having a designation F-No. 43 and limited to the following consumables:
ERNICr-3 (e.g. Filler Metal 82), ENiCrlFe-3 (e.g. INCONEL Welding
Electrode 182), ENiCrFe-2 (e.y. INCO-WELD A), ASME B&PV Code
Cases 2733 and 2734 (e.g. EPRI P87).
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NB15-0509

National Board of Boiler and Pressure Vessel Inspectors
National Board Inspection Code
Submission of Public Review Comment
2015 Dvait Edition

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

Commentis Must he Recelved No Later Than: October 13, 2014

Instructions: If unable to subinit electronically, please print this form and fax or mail, Print or lype clearly.
Dale: Qctober 7, 2014

Commenter Name; _lathan Caxter

Commenter Address; HSB Global Standards, One Sktate Street, PO Box 299
Hartbford, CT 06141-0299

Commenter Phone; _860-722-5750

Commenler Fax:

Commenter Email: nathan_carter@hsbhct.com

Seclion/Subseclion Referenced: Part 3, 2.5.3.6 5) d)
Commenl/Recommendalion: Proposed Solutfon: o New Text  mRevise Text o Delete Text

Fillexr Metal 82, Inconel Welding BElectrode 182, and INCO-WELD A are all Brand names fox
-consumables—seold by—SpecialMetals—EPREPO7da—a Brand—mame—I—beleve—Iieensed—to bhe
sold by Metrode at least. Why are the consumable classifications and Code Cases by

themselves not sufficient. Without an "e.g.," in the parenthesis after each
Lf : L he_vead that thess Arand names are vegnived, which would rveskrick

trade by not allowing other manufacturers From supplying consumables to those
wlmsgiticatlomsam Code Cases.

Source: Own Experlence/ldea n Olher Source!Atlick:alCodeISianclarcl

|
Submit Form To: Robin Hough, Secrelary, NBIC Commiltee, The MNational Board of Boiler & Pressure
Vessel Inspeclors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,
though@nalionalboard.orq

NB Use Only,

‘Commenter No. Issued: _PR15-01 Project Commillee Referred To:
Comment No. Issued: 56 SC Repair and Alleration
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NB15-0509

National Board of Boiler and Pressure Vessel Inspectors
National Board Inspection Cade
Submission of Public Review Comment
2015 Drait Edition

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

Commenis Must be Recelved No Later Than: October 13, 2014

Instructions: If unable to submit electronically, please print this form and fax or mail. Print or lype clearly.
Date: 1011314

Commenter Name: Marle R. Kincs

Commenter Address:  J(eel Energy Services Inc.

1518 Chestnut Ave., Minneapolis, MM 55403

Commenter Phone: (612) 630-4152

Commenter Fax: (6112) 630-4367

Conmmenter Email: marlcrkincs@icelenergy.com

Seclion/Subsection Referenced: Part 3 - Section 2.5.3.6 d)
Comment/Recommendation: Proposed Solution: oNew Text i Revise Text o Delete Text

The proposed language references Code Case filler metals accepfaisie for consideration as F-No. 43 for

welding performance qualifications only (vef. Code Cases 2733 8 2734). Also, the accepted F-No. 43

materials, as presented, allow supply by a single manufacturer only. The following alternative

language Is proposed.

"Filler metals shall he austenitle, niclkkel-hased consumahles limited to ASME Code Case 2733,

Code Case 2734, or one of the following F-No. 43 materials listed in ASME Section (:

ERNIC3, ENICyFe-2, or ENiCirlFe-3."
Source: m Own Experlenceflldea m Other Source/Article/Code/Standard

ASNE Sect. M & CC 2733, 2734
Submit Form To: Rohin Hough, Secrelary, NBIC Commillee, The National Board of Boiler & Pressure
Vessel Inspeclors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,
though@nalionalboeard.org

NB Use Only ) 7
Commenter No. Issued: _ PR15-06 Project Comimillee Referred To:
Comment No. Issued: 01 SC Repair and Alteration
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NB15-0511

National Board of Boiler and Pressure Vessel Inspeciors
National Board Inspection Code
Submission of Public Review Gomment
2015 Draft Edition

PLEASE SUBMIT ONLY ONE COMMENT/RECOMMENDATION PER PAGE
WMalce additional copies as neaded

Comments Must be Received No Later Than: October 13, 2014

Instructions: If unable lo submit electronically, please print this form and Ffax or mail. Print or type clearly.
Date: October 1, 2014

Gommenter Name; _athan Carter

Commenter Address; HSE Global Standards, One State SCtreet, PO Box 299
Hartford, CT 06141-0299

Commenter Phone: _B69-722-5750

Commenter Fax:

Commenter Emall: nathan carter@hsbct.com

Secllon/Subseclion Referenced; _ ©2rt 3, 5.13.5.1 31.
Comment/Recommendation; Proposed Solution: oNew Text  mRevise Text o Delete Text
What about Category 3 repairs/alterations, etec? What if it was

performed to an International Code other than Section III or XI? Per the
i i - £ ress—thig silbuakion,

Alzo, Hyphenate "rerating" bo "re-rating" to be consistent with the NBIC.

Source: &Own Experience/ldea o Other Source/Article/Code/Standard

Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boller & Pressure
Vessel Inspeclors, 1065 Crupper Avenue, Columbus, OH 43229, {ax 614-847-1828, emall,
rhough@nationalboard.org

NB Use Only

Commenter No. [ssued: PR15-01 Project Commitiee Referred To:
Comment No, Issued: 20 SC Repair and Altaration
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NB15-0512

National Board of Boller and Pressuve Vessel Inspectors
National Board Inspection Code
Submission of Public Review Comiment
2015 Draft Edition

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

Comments Must be Received No Later Than: October 13, 2014

Inslruclions: If unable to submit electronically, please print this form and fax or mail. Print or type clearly.
Date: Q€ tohexr 1, 2014

Commenter Name: _athan Cartex

Commenter Address: HSB Global Standards, One Stake Streek, PO Box 299
Haxrtford, CT 06141-0299

Commenler Phone: 860-722-5750

Commenter Fax:

Commenter Email: nathan cartex@hsbet.com

Seclion/Subsection Referenced: Part 3, $3.5.5 b)
Commenl/Recommendation: Proposed Soluffon: o New Text  xRevise Text o Delele Text
My comment refers to Seckion VIIL, Division 1, Parkt UGL-79 and UGI-80

referenced on the last line. After reading these paragraphs in whole, I
~do not—undexrsgtand whiyr only pome of the subgeckions are ligted and not Lhe
whole of UGI-79 and UGI-80. In my opinion, all of UGI-79 and UGI-80
should be included.

Source: X0wn Experlence/ldea o Olher Source/Arlicle/Code/Standard

Submit Form To: Robin Hough, Secretary, NBIC Commillee, The National Board of Boller & Pressure
Vessel Inspeclors, 1065 Crupper Avenue, Columbus, OH 43229, lax G14-847-1828, emall,
hough@nalionalboard.orq

NB Use Only, )
Commenter No. Issued: _PR15-01 Project Commillee Referred To:
Comment Mo. [ssued: 21 SC Repair and Alleration
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NB15-1401

From: Parrish, David [mailto:david.parrish@fimglobal.com]
Sent: Thursday, September 25, 2014 11:10 AM

To: George Galanes; jpillow@commonarc.com
Cc: bvallance@national .org; Martinez, David; Barker, Timothy
Subject: Weld Buildup Wasted Areas - Tubes

Thought your commlttee members might find attached interesting. It is extracted from the BLRBAC
October 2013 meeting minutes (posted on the www.blrbac.org website). 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 nhext 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

Senior SialT Engincering Speciolist

FM Glabal - Engineering Stand qeipment Hozards
781-255-4734

e . £ it S s e S,
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Appendix B — Weld Build-Up Research Materials & Welding Subcommittee

| NATIONAL BOILER SERVICE, INC.

Weld Build Up Research

This report contains the results of Weld Build Ups that were performed on the outside diameter
of boiler tubes {approx.180 thick) that were turned down (milled) on a lathe to a thickness of
1207 .1007, .090", .080%, 070" thick to simulate boiler tube thinning for this research.

Weld Build Up of Wasted Area is the correct term for this type of repair in the Boiler and
Pressure Vassel industry. Other jargon or terms used to describe this type of repair are Pad
Welding {which is most frequently used) and Weld Overlay.

The abjective of this research is to identify and/or determine what the welding process is
doing to the inside of the tubes after weld bulld up was performed and at what wall
thicknesses the tubes were adversely affected.

The Following Welding Processes ware used:

= GTAW (TIG) - 3/32" Filler Metal

= SMAW {Stick) - 3/32” Filler Metal

= GMAW (MIG) (Hard Wire) - .035” Bare Wire Filler Metal

Nate: The tubes must be cleaned thoroughly before welding.

The Tuhe positions when the weld build up was performed was about 45° and Vertical positions to
simulate different configurations in a boiler such as vertical {Watar-wall Tubes), Flat (Floor or Roaf
Tubes) and approximately 45° (Arch or Sloped Floor Tubes etc.).

The following photes are of weld build up that were perfarmed eon tube specimens that were cutin
half to view and inspect the inside of the tubes. A description of our findings is under each photo.

Welding Terms:

*  Burn-thru— A hole is burned through the base metal.

= Melt-thru—The welding filler metal is melted through to the inside of the base metal {push-thru).
= Sugaring - Oxidation of the weald or base matal.

Baze Mata| Designations and Tarms:

# p1- Carbon Steel Tubes "SA 178, 210 etc" # p3 - Carbon/Moly 5teel Tubes, "SA 209 T1"

* P4~ 1.25% Chrom, Alloy Steel Tubes, “SA213 T11"  * P5- 2.25% Chrom, Allay Steel Tubes , “3A 213 722
* P8 —Stainless Steel Tubes, “SA 213 TP 304,308,316 etc.”

Conclusion

From this research, Itis our opinion, the GTAW (TIG) process, is not recommendad to perform
Weld Build Up on P1, P3, P4 or PS hase metals that are below .100" thick. Burn-thru and malt-
thru is virtually inevitable.

Thae GMAW (MIG) process (downhill prograssion with .035 Wire Size) can be used to Perform
Weld Build Up on Tubes as thin a5 ,080" thick, with minimal melt-thru ar burn thru.

For stainless base metals (P8), it is not good practice or recommended to perform Weld Build Up
on base metals that are below .120" thick. Extreme oxidization {Sugaring) virtually cannot be
avoided on the Inside diameter of the tube where no backing or shielding gas is utilized.

Stave Harville :
Corporate Quality Contral Manager

176 North Industrial Blvd PO Box 279, Trenton, GA 30752 P-(706) 657-6200 F- (706) 6574875

www.nationalbotler com

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

OD: Carbon Steel {P1) SMAW (Stick) process with £ 7018 - 3/32" was used an these
samples, The Weld Prograssion was Uphill. On all 4 of these samples the Weldar
Burned-thru the base metal, as the samples got thinner, the Burn-thru was mora

frequent.

ID: Carhon Steel (P] The Burn-thru that you see here is not “Melt-thru” itis “Burn-
thru.” Holas were actually burned in the base metal and filled back up with the
SMAW process as the Welder was welding, Note; 070" sample was too thin ta Weld,

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

TR D
OD: Carbon Steel (P1), GTAW (TIG) process with £ 70 52 - 3/32” was used on these

samples. The Weld Prograssion was Uphill. On all 4 of these samples the Welder Melted-
thru the hase metal, as the samplas got thinner, the Melt-thru was mare frequent and

excassive,

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

e e

OD: Carbon Steal {P1), GMAW (MIG) process with £ 70 52 -.035” Wire was used on these

samples. Tha Weld Progression was Downhill, Uphill is not recommended. On all of thesa
samples the Welder had very minimal Melt-thru on all thicknasses of the base metal, The
GMAW Procass requires the base metal to be very clean, When applying Wald Build Up
on Tubes of approximatly .120” and below, GMAW (MIG) is the preferred method for

Weld Build UP.

ID: Notica the Melt-thru on the Tube ID is very inlml.

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

e 8 . 060
OD: Stainless: GTAW (TIG) process with E 316L - 3/32" was used on these samples. The
Weld Prograssion was Uphill. On all 3 of these samplas the Welder Melted-thru the base
metal, as the samples got thinner, the Mealt-thru was more fraquent and excassive.

e [ o (%

- i A i | ] 2 ‘l .
1D: Stainless: The Melt-thru on tha 100" & .020" thick samples was axcassive and
"sugared” (oxidized) the ID of the Tube. This s becausa the 1D of the Tube is not accessible
to use a Backing Gas such as Argon ta shield the basa matal ar weld area,

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

¥ 4 - i j . - 5". i 3
OD: 1-1/4 Chromea (P4), SA 213 T11: Superheat Tube Simulation (with Water in tha Tube).

GTAW (TIG) process with ER 805 B3- 3/32” was usad. The Weld Progression was Uphill, Welder
Burned-thru the base metal once on the .090"” sample and multiple times on the .070"

sample,

e L . = - 0
10z 1-1/4 Chrome (P4), SA 213 T11 Superheat Tube Simulation (with Water in the Tube). With
waterin the Tubs, there is little to no indication it is abkout to burn though the base metal. With
the .070" Tube we had fo et it cool 3 to 5 minutes betwean wald passes or batween half a weald

pass.

Meeting Minutes BLRBAC October 9, 2013



Item NB15-1402

Single Strike-through and single underline: Comments/edits by Walt Sperko and Nathan
Carter including NBIC Items 15-0509 and Nb15-1403 from 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 guidanee-requirements for welding only Grade 91 tube material within
the steam hoiler setting and when it's-it is impracticable to perform local post-weld heat treatment
(PWHT). %mpa«%me%hed—u&ﬂ&e&aswﬁeﬂed—ﬁﬂ—teekwqm—%en using this welding method, the
following is-required apply:

(1) This method is limited to butt welds in tubing NPS 5 (DN 125) or less in diameter and 2 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 repairs at a lacation internal to the boiler

setting.
Whemmmmwmmmm
enwrenmen%saaﬂl—the&etum—te—sewese Upon comgleglgn g weld repair, the r ggair area ggg!l

2 d lu. 2 on does not form on the re

(a) The matenal shall £ be llmited to P-No 15E, Group % 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-for-the-welding procedure qualification test coupon shall be P-No 15 E, Group 1,
Grade 91-fertherepair

(d) Qualification thickness_limits of base metal and weld deposit thickness ferthe-testplates-and
repair-groove-depths-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 -except-thatne No postweld heat treatment shall be applied to the
test coupon. Additionally, the gualificatien-WPS shall include the following requirements;

1) The minimum preheat for the GTAW process shall be 200 deg F (83100 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 400-deg-F-(200
deg-G) C

(2) When the SMAW process is specified for a fill pass layer-as-a-coptelied-illedwealding-lechnigue,
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 reflested-in-the-gualified-PQR-and_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 be limited to an austenitic, ntckel base filler metal having a desngnahon F-No.
43 and limited to the following consumables: ERNICr-3 (e.g., Filler Metal 82), ENiCrFe-3 (e.g.,
INCONEL Welding Electrode 182), ENiCrFe-2 (e.g., INCO WELD A), ASME B&PV Code Cases 2733
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[Comment [SJ1]: 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 N815-0509,
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and 2734 (e.g., EPRI
5) A martensitic, iron-ba
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NB15-1403 ' Formatted: Centered t

NBIC Part 3 PROPOSED SUPPLEMENT
Supplement X

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

S)X.1 SCOPE

The technical information provided in this supplement pertains to weld repair
oplions and posl repair inspection guidelines which can be used for creep
strength enhanced ferritic sleels (CSEF).

Creep Strength Enhanced Ferrilic alloys (CSEF's) are a family of ferritic steels
whose creep lemperalure sirenglh is enhanced by the crealion of a precise
condition of micro-structure, specifically martensile or bainite, which is stabilized
during tempering by controlled precipitalion of temper-resistant carbides, carbo-
nitrides, or other stable and/or meta-stable phases. Careful consideration shall
be given lo pressure-relaining ilems thal are labricaled [rom CSEF's. The
behavior of these materials in low lemperature (i.e. fracture toughness and/or
faligue) and in high temperalure (i.e. creep and/or creep-faligue) components
can be degraded by not adhering to provided welding procedures and improper
applicalion of posl-weld heat frealment (PWHT).

During service, weld repairs to CSEF can occur which may not be conducive to

weld repairs following original construction fabrication requirementls regarding

posl weld heat treatmenl (PWHT) and repair weld joint design. This supplement

provides guidelines for alternative weld repair options and post repair inspeclion

using a well-engineered approach for CESF steels. The user is cautioned lo seek

technical guidance for welding and heat freating requirements and allention

should be made to temperature cycles required lo achieve the micro-structures

beyond preheat and post weld heat treatment requirements specified from the

original code of construction. A key document that should be soliciled in the -
developmenl ol weld repair procedures is: Comment [GG1]: Joln;

Ldon’t believe this statement would My with
NBIC commiltee members, We do nol endorse

$).2 WELD REPAIR OF GRADE 91 STEEL publications other than other Codes and

Standards,

5).2.1 Alternative Weld Repair Options

SX.2.1.1 9Cr-1Mo-VNDbN Filler Metal (i.e. matching to Grade 91) + Controlled
Fill + Low PWHT (Minimum temperature is 1250°F, 675°C). Acceptable filler
materials are referenced in Table 1. The minimum lime and maximum heat
treatmenl lemperature shall be referenced by the original code of construction.
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For reference, where the Ni+Mn content of the filler metal is not known, ASME
B&PV Code restricls the maximum PWHT termperature to 1425°F (775°C). As
general best praclice, this maximum should be enforced lo avoid over-lempering
or exceeding the absolute maximum PWHT tlemperalure. Rules, as specifed by
ASME B&PV Code Section | or ASME B31.1 for PWHT are provided below with
regard lo the required minimum hold time for PWHT.

a. Minimum holding lime at PWHT temperalure is specified as 1 hour per 1.0
inch (25 mm) of thickness, 30 minute minimum provided the component <
0.5 inches (12.5 mm) in thickness;

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

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

§X.2.1.3 Ni-base Filler Metal + Controlled Fill and No PWHT. Acceptable
nickel hase consumables include selecled ASME F No. 43 filler metals as
detailed in Table 1.

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

Acceptable Weld Repair Method Welding Process and Filler Metal

Filler Metal Welding Procedure AWS Classification

o SMAW — E9015-B9 or E9015-B91"

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

PWHT o GTAW — ERS0S-B9 or ER90S-
Bo1"
« SMAW - E8015-B8
9Cr-1Mo Controlled Fill »FCAW —E81T1-B8

» GTAW — ER80S-B8

o SMAW — EPRI| P87°, ENiCrFe-2,
ENiCrFe-3

» FCAW — None available

o« GTAW — EPRI P87°, ERNICr-3

Ni-base Controlled Fill

®_B91 AWS classification is pending for the various Grade 91 filler melal product forms (currently —B9)
®Incorporated by ASME B&PV Code as Code Case 2734 for classification as an F No. 43 filler material
“Incorporated by ASME B&PV Code as Code Case 2733 for classification as an F No. 43 filler material
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5X.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 preheal tlemperalure shall be checked to ensure the minimum
preheat temperalure is maintained during welding and until welding is compleled.
The maximum interpass lemperalure shall be 550 deg F (290 deg C).

S$X.2.2.2 In general, to conlrol heal inpult, it is recommended to weld the
excavation using a "controlled fill" technique. In this technique, the first layer in
conlact with the machined excavation can be idenlical or smaller in diameler than
Ihe fill passes.

S5X.2.2.3 The bead-lo-bead overlap should be ~50% or grealer. The [ill passes
should be deposited working from lhe bevel towards the cenler of the excavation
wilh a minimum overlap of 25% and ideally 50%. As a rule of (humb, if the welder
aims for the toe of the previously deposilted weld head, an overlap of at least
40% will be achieved.

5X.2.2.4 For ferrilic filler materials, and when (he SMAW process is specified for
a fill pass layer as a controlled fill welding technique, the electrode diameter is
restricled (o a maximum size of 1/8" (3.2 mm). When lhe GTAW process is
specified, any limits in filler size is lo be reflecled in the qualified PQR and WPS.

S§X.2.2.5 For ferritic 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 contacl wilh
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
the qualified PQR and WPS.



Notes:

1. The excavalionshouldhave
rounded cornersto prevent
lack of fusion. It may be

advisable to use a smaller Nu{ - “"}‘ '
diameterelectrode (such as p

2.5mmor3/32in.) fo g

enstre goodtie in. Moto |

2. The step should be machined
atleast 10 mm beyondthe
fusion line of the original weld

3. The fill passes along the

o)rifa ]
WVEIE

. S
Hole |

bevel should be restricted in
heightso asto not reduce
accesslo the bottomofihe
excavalion forthe welder
Additional nstiuctions:
s The fill passes shouldbe

conducted working ‘butsida—in% / / /
wherehythe fill passes are first 7 /4

deposited on either side of the
excavation and additional fill
passes are deposited welding
towards the centerof

excavation

+ 50% overlap is recommencled
forall welding passeseitherin [/
contactwith the bevelor fill —
s Shingerbeads only are
recommended forall welding
passes eitherin contactwith
the bevelorfill g
*A 2.5 mm (3/32in.) diameter
electrode may be ulilized for the
weld passes in contactwith the

hevel butis not mandated nor
required foracceptable

e

3.2 mm (1/8 in.) diameter
elactrode for fill passes

performance

Figure 1. Schematic of the Controlled Fill Welding Procedure for Grade 91
Steel for a Pariial Weld Repair of a Circuraferential Girih Weld.
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$)(.2.3 Qualification of Controlled Fill Welding Procedure

8X.2.3.1 The test material for the welding procedure qualification shall be P-No
15E, Group 1, Grade 91 for lhe repair,

$X.2.3.2 Qualificalion thickness for lhe lesl plates and repair groove deplhs shall
be in accordance with ASME Section 1X, QW-451.

5X.2.3.3 The Welding Procedure Specification (WPS) shall be qualified in
accardance with requirements of ASME Section IX. If a given procedure does not
require post weld heat treatment, none shall be applied.

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

$).3 POST REPAIR INSPECTION

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

X.3.2 Inspeclion melhod and inlervals shall be developed lo ensure safe
operation and margin to locate and monitor defect growth in service. The
selecled non-destructive evalualion method shall have a minimum resolulion to
detect a flaw size of 0.125 inches (3.2 mm)

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

X.3.4 Where a hydro-lest is mandated in lieu of NDE, the guidelines in NBIC NB-
23 shall be followed. The water shall be heated to a temperature as
recommended in the 2013 Edilion of the NBIC Parl 3, Table 4.4.2 to prevent risk
of low temperature fracture for full penetration or near full penelration repair
welds.

For NBIC Commiitlee use only
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The position paper links are available below for download:

1. A Well-Engineered Approach for Establishing the Minimum Allowable Post-Weld Heat
Treatment for Power Generation Applications of Grade 91 Steel

hitp://www.epri.com/abstracts/Pages/ProductAbstract.aspx?Productld=000000003002005350

2. A Perspective on the Selection of Preheat, Interpass, and Post-Weld Cool Temperatures
Using Grade 91 Steel as an Example

http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?Productid=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://lwww.epri.com/abstracts/Pages/ProductAbstract.aspx?Productid=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 2010 to 2014

http://lwww.epri.com/abstracts/Pages/ProductAbstract.aspx?Productid=000000003002006403
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NB15-1410

NBIC Pari 3 paragraph: §6.14.1 f)

f) The non-embossed Code Symbol stamping, when direclly applied on the item or
when a nameplate is used shall be applied adjacent to the original manufacturer's
stamping or nameplate. A single repair-alteratierser-medifieation- stamping or
nameplate may be used for more than one repair to a Transport Tank, provided the
repair -alteration-er-medifieation-activity is carried out by the same cetlificate holder;
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National Board of Boiler and Pressure Vessel Inspectors
Mational Board Inspection Code
Submission of Public Review Comment
2015 Draft Edition

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

Comments Must be Recelved No Later Than: October 13, 20114

Instructions: If unable to submit elecironically, please print this form and fax or mail. Prinl or lype clearly.
Date: October 1, 2014

Commenler Name: _Nathan Cartex

Commenter Address: HSB CGlobal Standards, One State Streek, PO Box 299

Hartford, CT 06141-0299

Commenter Phone; _860-722-5750

Commenter Fax;

Commenter Email; nathan carter@hsbck.com

Seclion/Subseclion Referenced: Part 3, 86.14.1 f)
Comment/Recommendalion: Proposed Solution: 1 New Text wRevise Text r Delele Text
I understand the intent for numerous repairs throughout the life of a

Transport Tank using one nameplate under the conditions listed. Do you
—really mean for infinite Yalkerabions and medificabiong® to bhe allawed
under a single nameplate/stamping? Please reconsider this.

Source: Own Experlence/ldea o Olher Source/Arlcle/Code/Standard

Submit Form To: Robin Hough, Secrelary, NBIC Commiltee, The Nalional Board of Boiler & Pressure
Vessel Inspeclors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,
rhough@nationalboard,orq

NB Use Only N 5
Commenter No, Issued: __PR15-01 Project Commiltee Referred To:
Gomment i lsaued: 22 SC Repair and Alleralion
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NB15-1702 Revised at 15 July 2015 SC R&A meeting

$1.2.5.1 Un-threaded Fillet-Welded Staybolts

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 staybolts:

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.

c) 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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JR15-1702

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

Sonblrar
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NBIC Sub-Group Repairs & Alterations

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

| NB-item number: | NB15-1801 |

Explanation of Is it reasonable to add as a routine repair activity, the replacement of a seal weld when the
assignment needed: | 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: | Inspection and maintenance openings are routinely designed to allow access to assess equipment
condition and exercise maintenance activities in concert with reliability and safety. By design, pressure

retention is assured by mechanical interface.

By design, some openings include a seal weld to assure leak tightness and the weld is not considered to
add strength or to enhance the item’s pressure retaining capability. Routinely, the Manufacturer provides
time-proven instruction for their replacement, routinely following the governing rules from the original code
of construction, exempting the seal weld and weldment from PWHT and 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
pg-3 supporting this proposed action as a routine activity ...

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

Proposal:
double underline

(B. Wiegoszinski’s original proposal, 1-21-15: Seal welding of mechanical connections provided
postweld heat treatment is not required by the Code of construction.”)
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NBIC Sub-Group Repairs & Alterations
INTERPRETATION 11-01

Subject: Part 3, 3.3.2
Edition: 2011

Question: In Part 3, 3.3.2 d), is the replacement scope or the number of valves, fittings, tubes, or pipe NPS 5 in diameter and smaller, or sections thereof, a
consideration when determining if the work is a routine repair?

Reply: No. The NBIC does not address the magnitude of work or scope in qualifying repairs as routine but rather addresses the exceptions representing routine
repairs as noted within Part 3, 3.3.2 d) 1).

INTERPRETATION 07-10

Subject: Part 3, 3.3.2 and 3.3.3
2007 Edition with 2009 Addendum

Question: Is it the intent of the NBIC that weld build-up of a damaged gasket surface on a flange where neither PWHT no 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 repairs.

INTERPRETATION 01-09

Subject: RC-2031(a)(1) Routine Repairs

1998 Edition with 2000 Addendum

Question: Is the seal welding of tubes which are five NPS in diameter and less considered a routine repair?
Reply: Yes.

NBIC Part-3,
3.2.6 REFERENCE TO OTHER CODES AND STANDARDS (can provide useful guidance)
(c) ASME PCC-2, Repair of Pressure Equipment and Piping-

ASME PCC-2, Article 2.3, (2011)- seal welded threaded connections and seal weld repairs

3.1 (a) The seal weld shall only be used to provide the hermetic seal, not the mechanical strength to the joint.



NBIC Sub-Group Repairs & Alterations

INSTRUCTION EXAMPLE:
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Initially presented by Bob Wielgoszinski, 1-21-15:

During the inspection activity of some high pressure header type boilers, it is necessary to remove handhole covers or handhole plugs to access
the inside of the header for inspection of tubes. The subsequent closure of the handholes by reinstalling the handhole 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 welding 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 inconsequential 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 of this, it would be helpful to the industry if the NBIC Committee could provide an interpretation of the rules to address seal
welding of handhole covers or plugs as a routine repair. And if the Committee were to determine that such a repair is permitted as a routine
repair, then a revision to the rules to address it would be equally as helpful to the public. Included below is a proposed question and reply for an
interpretation.

IN15-0101-

Subject: Seal welding of handhole covers

Question: Is 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 repair such as described herein SHOULD be considered as a routine repair, then | 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.”
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Request for NBIC Revision
Robert V. Wielgoszinski
Hartford Steam Boiler of CT
NB15-2601

Purpose

To provide minimum radius dimension for corners of a flush patch

Scope:

Repairs and alterations to pressure retaining items that contain a flush patch,
3.3.4.6 a)2).

Background

In the performance of repairs by installation a flush patch, the treatment of the
corners often becomes controversial because of the lack of specificity in the NBIC.

The Code (Part 3 —3.3.4.6 a)2), says in part, simply that “... If the patch is
rectangular, an adequate radius should be provided at the corners. Square corners

should be avoided...”

The issue is the guidance “should be provided”. Usually most R stamp holders
provide an ample radius at these corners. A radius helps to avoid any undue
stresses at the corner by eliminating a potential stress riser of a sharp right angle
weld configuration. At a recent flush patch repair, it was reported that a radius was
not provided and the subsequent pressure test revealed leaks at three of the four
corners of the patch. Further investigation with LP examination discovered cracks
at all three corners. This situation was clearly the result of poor application of the
repair method, but could have been prevented by applying a radius at the corner,
which was the corrective action in this case. So, the recommendation here is to
revise the NBIC by requiring a minimum radius at corners of square or rectangular
flush patches. A prescribed minimum, of say 2", 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, | also don’t think
this is a problem. A US quarter has about a %" 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 $1.2.11.2
d). This requires a 3x the plate thickness minimum radius. This is more conservative
than %”. The SG voted to accept this revision with %" changed to 3x the plate
thickness.

Proposed
Revision

Revise NBIC, Part 3, Paragraph 3.3.4.6 a) 2) to require a minimum of 3 times the
plate thickness radius at the corners of square or rectangular flush patches.

Before installing a flush patch, the defective material should be removed until sound
material is reached. The patch should be rolled to the proper shape or curvature. The
edges should align without overlap. In stayed areas, the weld seams should come
between staybolt rows or riveted seams. Patches shall be made from a material
whose composition and thickness meet the intended service. Patches may

be any shape or size. If the patch is rectangular, an adequate radius sheutd of at
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least 3 times the plate thickness shall be provided at the corners. Square corners

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

original code of construction.
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IN15-0401
Phased Array UT

Mr. Besserman:

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 3,4.23a),4.44a, 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 % 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 lowa Chief, who gave his approval upon reviewing
proposed PAUT procedure to be used by a qualified NDE company, using certified examiners. Newly installed lowa
Chief has taken exception to past Chief’s decision, and will not allow use of this NDE method, stating that it does
not meet requirements of ASME I, Table PW-11 General Note (g).

Regards,

c’j/—;»-ﬁm;ﬂn —

Jamie Walker

Director of Quality Control
-Hayes Mechanical

0:773.292.2707

C:773.910.5892

iwalker@hayesmechanical.com
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Item NB15-1902

Single Strike-through and single underline: Commegtsiedits by Walt Sperko and Nathan
Carter including NBIC Items 15-0509 and Nb15-1403 from January 2015 NBIC meeting in [Commem [SJ1]: George, please fill in j
Orlando, FL

Double Strike-through and double underline: Proposed edits by EPRI
2.5.3.6 Welding Method 6

This welding method provides guidareerequirements for welding only Grade 91 tube material within
the steam boiler setting and when #s-it is impracticable to perform local post-weld heat treatment
(PWHT). ?h&eammﬁe@ﬂﬂ&es—awﬁreﬂe&fﬂueehnmﬁwmn using this welding method, the

following is-required apply:
(1) This method is limited to butt welds in tubing NPS 5 (DN 125) or less in diameter and % 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 repairs at a location internal to the boiler
setting.

Comment [GG2]: The words in blue were
be ke bov dew point tem erature so that conden does not form on the repair surface revised based on approval of item NB15-

efore r vice or a moisture-barrier coatin ied to the surface. G 4
(a) The material shall be limited to P-No 15E, Group 1, Grade 91, creep strength enhanced ferritic
steel (CSEF).

(b) The welding shall be limited to the 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-materialforthe-welding procedure qualification test coupon shall be P-No 15 E, Group 1,
Grade 91-fer-therepair-

(d) Qualification thickness_limits of base metal and weld deposit thickness ferthe testplates-and
repairgroove-depths-shall be in accordance with ASME Section X, QW-451.

(e) The Welding Procedure Specification (WPS) shall be qualified in accordance with the
requirements of ASME Section IX_;-exeeptthatne No postweld heat treatment shall be applied to the
test coupon. Additionally, the qualification-WPS shall include the following requirements;

1) The minimum preheat for the GTAW process shall be 200 deg F (93100 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 408-deg-F{268-deg-G}- 550 deg F (290
deg C).

(2) When the SMAW process is specified for a fill pass layer

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 reflected-in-the-qualified PQR-and 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 be limited to an austenitic, nickel-base filler metal having a designation F-No. Comment [GG3]: The highlighted bluewas]
43 and limited to the following consumables: ERNICr-3 (e.g., Filler Metal 82), ENiCrFe-3 (e.g., revised under another action NB15-0509.

INCONEL Welding Electrode 182), ENiCrFe-2 (e.g., INCO WELD A), ASME B&PV Code Cases 2733
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and 2734 (e g., EPRI P87)_01
A iti

ignation F-No. 4 or F-No. 6 and limited to the
followmg 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. the-inspeetor; the Jurisdietion-ifrequired;
andthe-AutherizedInspection-Ageneyrespensible ferinserviceinspection:

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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From: Richard Stone <richardbstone@uverizon.net>

mo: "rferrell@nationalboard.org"< rferrell@nationalboard.org>

Date: 06/30/2015 06:25 PM

Subject: NBIC: Two Proposed New Documents For Repair Sub-Group - Installing Tubes In Water Tube Boilers By
The Expanding Method

= e e e — e r———— s —

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.

| 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. | have discussed this problem with several
inspectors and decided to prepare these draft document for the Repair
Sub-Group to review.

In addition, I've also encountered in the power industry a number of
defective boiler repair jobs caused by poor quality tube rolling. These
problems show a general lack of knowledge and understanding of the tube
rolling process by many power industry staff and workers.

3) I request you assign an NBIC item number to each document and then
forward both documents to the Chairman of the Repair Sub-Group.

4) My primary reference document for both documents is: Technical
Association Pulp & Paper Institute (TAPPI) - Technical Information Paper
(TIP) #0416-08 "Guidelines For Replacement Of Generating Bank Tubes
With Expanded Joints In Two Drum Boilers”, dated 2002. I've attached a
scanned copy of it with my documents for the Repair Sub-Group’s use
during the review process. My other reference is the tube rolling practices
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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. NB15-2502

Current Level: Subgroup discussion

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

Title: Guidelines For Installation Of Boiler Tubes In Water Tube Boilers
Date Opened: To Be Determined By Subgroup

Background:
To provide guidance for the inspection, repair and replacement of the tubes in water tube
boilers when OEM procedures are not available.

Proposed Action:

Boiler tubes shall be installed in accordance with the directions 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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The shape and arrangement of boiler tubes shall equal the original
design. Changing the shape or arrangement of any boiler tube from the original
design is an alteration.

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.

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) from the final cutting edge
length and the tube shall be cut to its finished length by use of a mechanical
cutting method.

. 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.

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.

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 confirm that upon completion of the tube
expansion process the new wall thickness will be sufficient for the MAWP.

. 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. If the hole surfaces are cleaned using grinding or
polishing wheels, these shall be the fine grade type to prevent cutting the surfaces.
The cleaning shall be performed to prevent cutting longitudinal grooves or cuts on
the hole surfaces because this type of damage can serve as a pathway for leaks.
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The cleaning shall be performed in the circumferential direction whenever
possible.

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.

. The exterior and interior surfaces of the tube end shall be clean, dry, and free of
all preservative and dirt prior to installing the tube and expanding it. If the tube
surfaces are cleaned using grinding or polishing wheels, these shall be the fine
grade type to prevent cutting the tube surfaces. The cleaning shall be performed to
prevent cutting longitudinal grooves or cuts on the tube surfaces because this type
of damage can serve as a pathway for leaks. The cleaning shall be performed in
the circumferential direction whenever possible.

. 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.

Sharp edges on both sides of each drum or tube sheet hole shall be removed prior
to installing the tube unless the original design requires a different method be
used. When the hole edges are required to have a radius to prevent it cutting into
the tube surface upon expansion, the dimension range of the radius shall be
between 1/32 in. -1/16 in. (0.794 mm - 1.59 mm) unless the original design
requires that a different value be used.

. Each tube during installation shall be placed in its required position in both drum
or tube sheet walls and at the furnace exterior. The tube shall then be temporarily
locked or fixed in place to prevent it from moving as it is expanded. This locking
work may be performed by use of removable blocks, wedges, fixtures or gages.

. The ends of tubes that are flared shall project through the hole not less than 1/4”
(6 mm) nor more than 3/4” (19 mm) before flaring. Where tubes enter at an angle,
the maximum limit of 3/4” (19 mm) shall apply only at the point of least
projection.

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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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).

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

When tubes are to be beaded the beading shall be performed to prevent damaging
the drum wall or tube sheet by cutting or grooving it. Upon completion of the
beading work the bead OD shall contact the drum or tube sheet surface around the
entire tube circumference. The tube shall then be lightly re-expanded to confirm
the beading process has not loosened it in the drum or tube sheet hole. If the tube
bead is to also be seal welded, this light re-expansion of the tube shall be
performed upon completion of seal welding. Repair of a defective or incorrectly
formed tube bead by welding is prohibited. Tube shall not be heated to assist
forming the bead during the beading process. If ferrules are used in the drum or
tube sheet hole, no part of the ferrule shall interfere with the forming of the bead.

When beaded tubes are to be seal welded to the drum or tube sheet, the tube

shall first be expanded either partially or completely into the hole and then be
beaded around its entire circumference. Next, all oil or lubricant shall be removed
prior to seal welding. The drum or tube sheet temperature shall not be less

than 70°F (21°C) during the seal welding process. The seal weld size shall range
between 1/8 in. - 1/4 in. (3 mm - 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 of the ferrule
shall protrude from the bead and come into contact with the seal weld.

When tubes are installed by expanding straight and seal welding without
beading, each tube shall first be expanded either partially or completely into the
hole then all accessible oil or lubricant shall be removed prior to seal

welding. The drum or tube sheet metal temperature shall not be less than 70°F
(21°C) during the seal welding process. The seal weld size shall range between
1/8 in. - 1/4 in. (3 mm — 6 mm) based on the tube thickness unless the original
design required different values be used. Upon completion of seal welding the
tube shall either be expanded to its final setting or re-expanded lightly to confirm
that the seal welding has not loosened it in the hole. If ferrules are used, no part
of the ferrule shall protrude from the bead and come into contact with the seal
weld.

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 MAWP
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or to a lower value. If this test is done, the boiler shall be given its required
hydrostatic test to MAWP 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
than 70°F (21°C) 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 approved for inclusion into the NBIC I recommend that an
NBIC version of ASME B&PVC Figure PWT-11 “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.
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From: Richard Stone <richardbstone@verizon.net>

To: ‘rferrell@nationalboard.org"< rferrell@nationalboard.org>

Date: 06/30/2015 06:25 PM

Subject: NBIC: Two Proposed New Documents For Repair Sub-Group - Installing Tubes In Water Tube Boilers By The
Expanding Method

NB15-2503

Hello Bob;

1) I've prepared two new documents for the NBIC Repair Sub-Group to review for
addition to the NBIC Part 3, Section 3 “Repair". Both documents describe the
method of expanding (rolling) boiler tubes into water tube boilers.

| recommend these new documents be added to the NEBIC 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. | have discussed this problem with several inspectors and
decided fo 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 indusiry staif and workers.

3) | request you assign an NBIC item number to each document and then forward
both documents to the Chairman of the Repair Sub-Group.

4) WMy primary reference document for both documents is: Technical Association
Pulp & Paper Institute (TAPPI) - Technical Information Paper (TIP) #0416-08
"Guidelines For Replacement Of Generating Bank Tubes With Expanded Joints In
Two Drum Boilers”, dated 2002. I've attached a scanned copy of it with my
documents for the Repair Sub-Group’s use during the review process. My other
reference is the tube rolling practices used by Combustion Engineering.

Thanls.

Dick Stone
NBIC Locometive Boiler Sub-Group
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Subject Remove revision of ACCP Program in Paragraph 4.2 b)

File Number NBI15-2801 Prop. on Pg.
Proposal

Explanation

In NBIC Part 3, Paragraph 4.2 b), a year and date is listed for ACCP (i.e. “Rev. 3,
Nov 1997”). This is an improper way to reference the ACCP Program. The
correct way is to adopt the program and list solely, “ASNT Central Certification
Program (ACCP)” without a date and revision. The ACCP-CP-1 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 Personnel. 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 1T or IIT performing 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-1 document or its revision and date. ASNT’s
online “certification check™ also doesn’t reflect a revision and date for the ACCP-
CP-1 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 19977, 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 II or III was initially certified to Rev 1, 2, or 4-8, then they
can’t perform work to the NBIC, including people being certified today. Also,
ACCP Professionals are recertified by ASNT, if they meet the requirements on a
S-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 7/17/2010, literal
interpretation of Paragraph 4.2 b) would beg the question if there are any ACCP
Professional Level II or IlIs technically eligible to perform 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
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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 MS_I[ASNT CP-189, Standard for Qualification and Certification of
Nondestructive Testing Personnel (2006 edition), shall be used as a gurid'erli’né fb%
employers to establish their written practice. The ASNT Central Certification
Program (ACCP!,—R&V.—E,—N&%—“QQ—?—;) may be used to fulfill the examination and
demonstration requirements of the employer’s written practice. Provisions for 7
training, experience, qualification, and certification of NDE personnel shall

be described in the “R” Certificate Holder's written quality system.
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Subject Change reference standard, “ACCP-189” to “ANSI/ASNT CP-189" and also
included reference to the ACCP Program.

File Number

Proposal
Explanation

Prop. on Pg.

In NBIC Part 3, Paragraph S6.10 b), “ACCP-189” is referenced, but this
standard does not exist. The correct reference standard is “ANSI/ASNT
CP-189”. This does not appear to be an errata though. Tt first appeared
this way in the 2007 Edition of NBIC Part 3, when Supplement 6 was first
printed. Either SNT-TC-1A 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 ACCP Program. This item also
includes reference to the ACCP 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
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NBIC Subcommittee R&A Action Block

NBIC Part 3, Paragraph S6.10 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 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-1A 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, or-ANSI/ASNT CP-

LE!_QBAGGP—‘#B!# Standard for Qualification and Certification of Nondestructive ( Comment [NACA: Inscu )
Testr:ng Persohnél_. EFI;|_| E)e hsed asa _g@e_li;lé }c;r_e;r;lijlﬁyers fo e;s_tél;lis_t{ t_rlgafr " )
written practice. The ASNT Central Certification Program (ACCP) !may be used to (comment (NAC31: nscn )
fulfill the examination and demonstration requirements of :SNHG—M—and-]llhé  [(comment [NACaL: Doicc )
employer's written practice. Provisions for training, experience,jqualiﬁcatior{ and ( Comment INACS1: lnser )

certification of NDE personnel shall be described in the “TR” Certificate Holder's

written quality system.





