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1. Call to Order — 8:00 a.m.

2. Announcements
Angelo Bramucci and Bill Vallance presented the announcements pertaining to the activities for the
week.

3. Adoption of the Agenda
A motion was made and approved to accept the agenda as amended.

4. Approval of Minutes of July 15, 2014 meeting
A motion was made and approved to accept the July 15, 2014 General and Specific Committees
Minutes.

5. Review of the Roster (Attachment page 1- 6)

Mr. Joel Amato would like to become a member of the SG on Repairs and Alterations. A vote will be
taken.

A motion was and Mr. Amato was approved for membership to the Subgroup pending the approval of the
Chairman of the Board of Trustees.

Ms. Kathy Moore would like to become a member of the SG on Repairs and Alterations. A vote will be
taken.

A motion was made and Ms. Moore was approved for membership to the Subgroup pending the approval of
the Chairman of the Board of Trustees.

Mr. Tom White would like to become a member of the SG on Repairs and Alterations. A vote will be
taken.

A motion was made and Mr. White was approved for membership to the Subgroup pending the approval of
the Chairman of the Board of Trustees.

Messrs. Brian Boseo, Larry McManomon,Jr, Brian Morelock,PE, and Ron Pulliam are eligible for
reappointment to the SG on Repair and Alteration pending the approval of the Chairman of the Board of
Trustees.

A motion was made and approved to reappoint them to the Subgroup pending approval of the Chairman of
the Board of Trustees.

6. Action Items

NB12-0801 - Part 3 - Repair and alteration of Gasketed PHEs in the field. (Attachment pages 7-16)

January 2015
Mr. Cauthon is expected to report.

Mr. Cauthon presented a progress report informing the commlttee there is still need for Section VIII Div-1
to incorporate an appendix for PHE vessels for the task group to repair and alteration code requirements.

The task group consists of Mr. Cauthon as the New Project Manager, with new members Nathan Carter,
and Bob Wielgoszinski.

NB14-0301 - Part 3 — Manufactured-parts Encapsulation (Attachment 17-19)

January 2015
Mr. Wielgoszinski is expected to report.

Mr. Wielgoszinski presented a document to be sent out for a Review and Comment vote ballet. To
accompany the document he wants sent out ASME BCC2.
A motion was made and approved to send out the documents for a review and comment ballet
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NB14-0302 - Part 3, S6 — Addition of TR forms (Attachment pages 20-28)

January 2015
A progress report is expected.

A task group was set up with Chuck Withers as the Project Manager, and members Bob Underwood, Kathy
Moore and Bill Vallance to address the TR program revisions that need to be incorporated into Part 3.

NB14-0701 - Part 3, 3.2.2 ¢) - This action item is a result of IN13-0301. The rationalization is to support an
intent interpretation that addresses an R-Certificate holder's capability to fabricate ASME pressure parts to
be used in a repair or alteration being performed by the same R-Certificate holder who is fabricating the
ASME pressure part. The current words in NBIC Part 3 do not support this. (Attachment pages 29-30)

January 2015
Mr. Wielgoszinski is expected to report.

Mr. Wielgoszinski presented a document to send out for an up or down vote letter ballet at the
Subcommittee.

A motion was made and approved to present the document to the Subcommittee to be sent out for an up or
down letter ballet vote.

NB14-2401 - Part 3, S6.5 - Replacing the referenced TR-1 form with a TR-3 form. (Attachment pages 31-
33)

January 2015
A progress report is expected.

A task group was set up with Chuck Withers as the Project Manager, and members Bob Underwood, Kathy
Moore and Bill Vallance to address the TR program revisions that need to be incorporated into Part 3.

NB14-2402 - Part 3, $6.3 - TR accreditation. his will be addressed in TR NB document on accreditation of
TR certificate holders. The paragraphs referenced will be removed from NBIC part 3 and placed into the
NB document. (Attachment pages 34-35 )

January 2015
A progress report is expected.

A task group was set up with Chuck Withers as the Project Manager, and members Bob Underwood, Kathy
Moore and Bill Vallance to address the TR program revisions that need to be incorporated into Part 3.

NB15-0507 — Part 3, 1.2 f)- This item is a result of PR15-0104 - It is recognized that “DOT” is the US
Department of Transportation. “DOT”, however, is used throughout, but is not defined in Part 3. Since the
NBIC is an International Standard, in my opinion this should be defined. As this section is the first
occurrence of “DOT” in Part 3, this could be handled by the following change, which would also inherently
limit the text to the DOT by the inclusion of “i.e.”. Part 3, 1.2 (f) : “the Competent Authority, i.e. the US
Department of Transportation (DOT), shall....” (Attachment pages 36-37)

January 2015
A task group is expected to be formed to address this item.

Nathan Carter submitted proposed code change for NBIC Part 3 paragraph: 1.2 f) addressed in
PR15-0104.
A motion was made and approved to define DOT in Part 3, 1.2 f)
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NB15-0508 —Part 3, 1.8.7.2 - This item is a result of PR15-0125, PR15-0126, PR15-0127 and PR15-0130 -
The personnel qualification programs and documents listed do not comply with 2013 Edition Section XI.
Only CP-189 and the ACCP Certification program is listed in IWA-2310, with the exception of SNT-TC-
1A, which is valid only until recertification is required, which is a 5 year recommended maximum per SNT-
TC-1A 2006. As a result, I interpret IWA-2310 to mean SNTTC-1A is being discontinued and is no longer
valid for new Certifications. Also, the ASNT NDT Level II and III programs are not recognized as
acceptable for stand-alone use by any current ASME BPV Construction Code, but historically, it may have
been. I am assuming that is what is inferred by the term “ASNT”.

January 2015
A task group is expected to be formed to address this item.

NB15-0508 was motioned and approved to be closed and 4 new action items opened to address each public
review comment separately. These new action items are as follows NB15-1406 thru NB15-1409.

NB15-1406 A motion was made by George Galanes and approved to close this Item associated with PR15-
0125 without changes. (Attachment page 38)

NB15-1407 Part 3, 1.8.8.2 A motion was made and approved to add wording “brazing and fusing” to 1.8.8.2
QUALITY PROGRAM ELEMENTS to close item associated with PR15-0126. (Attachment pages 39-40)
NB15-1408 Part 3, 1.8.7.2 n) A motion was made and approved to add the wording to change NBIC Part 3
paragraph: 1.8.7.2 n) 2) f) to add ASME Section V Article 2into the text to close item associated PR15-
0127. (Attachment pages 41-42)

NB15-1409 Part 3 1.8.7.2 g) A motion was made and approved to add the wording to change NBIC Part 3
paragraph: 1.8.7.2 g) to begin the paragraph with the word, Purchase of materials, and eliminate the first
seven (7) words to close item associated with PR15-0130. (Attachment pages 43-44)

NB15-0509- Part 3, 2.5.3.6 — This action item is a result of PR15-0157, PR15-0158, PR15-0156 and PR15-
0501. These comments all pertain to Welding Method 6. (Attachment pages 45-47)

January 2015
A task group is expected to be formed to address this issue.

A motion was made and approved to add wording to change NBIC Part 3 paragraph: 2.5.3.6 c¢) 5) d) to add
e.g to the 4 filler metal designations to close this item associated with PR15-0156.

A motion was made and approved to correspond with Mr, Kine as his public review comment PR15-0501 is
parallel to PR15-0156.

A motion was made and approved to open a new action item NB15-1402 to address PR15-0157 and PR15-
0158.

NB15-1402 Humidity, Weld Method 6- Task group was formed with George Galanes as project manager
and members Nathan Carter and John Siefert to work on the public comments PR15-0157 & PR15-0158.
(Attachment pages 48-49)

NB15-0510 — Part 3, 3.3.3.4.9 b) - This item is a result of PR15-0119. What about for a brazed boiler,
should tube plugging by brazing be considered for inclusion? I have no knowledge of its use.
(Attachment page 50 )

January 2015
A task group is expected to be formed to address this issue.

A motion was made and approved to take no action on PR15-0119 as strength calculations would be
impracticable for brazing.

NB15-0511- Part 3, 5.13.5.1- This item is a result of PR15-0120+ What about Category 3
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repairs/alterations, etc. What if it was performed to an International Code other than Section Il or XI? Per
the instruction, there isn't a way to address this situation. (Attachment page 51 )

January 2015
A task group is expected to be formed to address this issue.

A task group was formed with the Project Manager as Paul Edwards, with the members as Ben Schafer,
Bob Wielgoszinski, and Chuck Withers.

NB15-0512 —Part 3, 83.5:5:-b §3.5.6b) — This item is a result of PR15-0121. My comment refers to Section
VIII, Division 1, Part UGI-79 and UGI-80 referenced on the last line. After reading these paragraphs in
whole, I do not understand why only some of the subsections are listed and not the whole of UGI-79 and
UGI-80. In my opinion, all of UGI-79 and UGI-80 should be included. (Attachment page 52 )

January 2015
A task group is expected to be formed to address this issue.

Discussion was made to have this item moved to the SG on Graphite. Information should be presented that
this SG agrees with the information in PR15-0121.

NB15-0513 —Part 3, S6.14.1- This action item is a result of PR15-0136 and PR15-0122. Fifth line down.
"Registered Inspector” is used but is not defined in Part 3. Use of the term "Inspector” and "Registered
Inspector" is also used interchangeably in the current published text not under review. Consistency is
needed in this Supplement. (Attachment page 53)

January 2015
A task group is expected to be formed to address this issue.

A task group was set up with Chuck Withers as the Project Manager, and members Bob Underwood, Kathy
Moore and Bill Vallance to address the TR program revisions that need to be incorporated into Part 3 for
PR15-0122.

A motion was made and approved to open a new action item NB15-1410 to address PR15-0136.
NB15-1410 Part 3 Embossing and Nameplates for $6.14.1 f) (Attachment pages 54-55)

A motion was made and approved to accept the proposed revision to the 2017 code part 3 56.14.1.f) that
was associated with RP15-0136.

NB15-1003 Part 3 — Address wording of “ASME Code Symbol Stamp” vs. “Symbol” vs. “Code Symbol”
vs. “Stamp” vs. “Certification (No attachment)

January 2015
A task group is expected to be formed to address this item.

A task group was formed with Rob Trout as Project Manager with members Joel Amato and James Pillow
to include a possible footnote or harmonize the code wording.

NB15-1101 Part 3 - Testing and certification of carbon fiber reinforced plastic systems (No attachment)

January 2015
A task group is expected to be formed to address this item. John Huedepohl from HJ3 Composite

Technologies, LLC is expected to present
George Galanes gave a progress report that HJ3 Composite Technologies, LLC is expected to give a
presentation at the July 2015 meeting.

NB15-1201 - Part 3, 5.6- "R" should be deleted in the text of 5.6 to make the requirement for form logs
applicable to "R", "VR", and "NR"; also the title should be changed. (No attachment)
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January 2015
Action is expected to be taken to address this issue.
A progress report was given and this item requires further information from NB staff for action to be taken.

7. New Business

NB15-1401 Part 3 — 3.3.4.3 Weld Build-up Thin Walled Tubes
A task group was formed with Walt Sperko as Project manager, members George Galanes and John Siefert.
( Attachment Pages 56-64 )

NB15-1403 Part 3 New Supplement Weld Repair of CSEF Grade 91 Steels

A task group was formed with George Galanes as Project Manager with member John Siefert.

John Siefert presented a power point presentation giving research information for a possible supplement.
(Attachment Pages 65-102 )

NB15-1404 Part 3-Definition for Existing Material (ref, 1.6.1 i and 3.2.1)
A task group was formed with Wayne Jones as the Project Manager and members Marty Toth, Joel Amato,

and Rob Trout to develop a definition or a footnote for the term existing material. (Attachment Pages 103-
104)

IN14-0401 Part 3,1.2,SCon R and A —

Question 1: The NBIC Part 3 paragraph 1.2 states that a repair shall be carried out “insofar as possible to
the section and edition of the ASME code most applicable to the work planned.” If a vessel is constructed
using SA-517-E (P-11B) material to ASME Section VIII Div. 1, where production and weld procedure
impact tests were required during construction, would a repair to a crack in the shell require production and
weld procedure impact testing under the NBIC? Proposed Reply 1: Yes.

Question 2: Tf the answer to Question 1 is yes and there was no SA-517-E material from the
original lot available, would the repair require the addition of new base material (e.g. a flush patch
around the area of the crack) so that production impact tests could be performed with the original
base metal to the new base metal? Proposed Reply 1: Yes.

Question 3: If the vessel described in Question 1 was to be altered by adding an SA-675 (P-1)
pump flange to the shell, would production and weld procedure impact tests be required using the
same lot P-1 and P-11B base materials as used in the alteration? Proposed Reply 1:Yes.

January 2015
Mr. Wielgoszinski is expected to report.

A motion was made to close this interpretation and open up a new action Item.

The new action item will be:

NB15-1405 Part 3-Impact testing of P-11 Material (From IN14-0401)

A task group was formed with Bob Wielgoszinski, as project manager and member Ben Schaefer, Walt
Sperko, Monty Bost, and Dave Ford. (Attachment pages 105-106)

IN14-0701 - Part 3 PWHT of a Vessel - 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?7 ANS: YES Q3. Shall this “Alteration™ be documented on a NBIC R-2 form? ANS:
YES) (Attachment page 107)

January 2015
Mr. Galanes is expected to report.
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With Mr. Galanes guiding committee members responses to the interpretation they came up with 3
committee questions and answers.
A motion was made and approved to accept the final draft.

IN14-0801 — Part 3, 3.3.3 s) Question: 2013 NBIC, Part 3, Section 3.3.3, paragraph s)
Is it the intent of the term “minimum required thickness” to mean nominal wall minus corrosion allowance
as shown on the manufacturer’s U-1 form? Reply: Yes (Attachment pages 108-123)

January 2015
Mr. Morelock is expected to report.

Mr. Trout Presented the task groups response for the committee. After deliberating over the revisions to
documents a motion was made and the result of the vote was 7 members voted negative and all others
abstained.

The negative votes were, James Pillow, Dave Matinez, Rob Trout, Joel Amato, Ben Schaefer, Mike Webb,
and Brian Boseo.

The task group will revise the wording and submit it to the Subcommittee at tomorrow’s meeting.

8. Future Meetings

July 2015 — Columbus, Ohio
January 2016 — Arizona, (city to be determined)

9. Adjournment at 4:30 pm
Respectfully Submitted,

Bill Vallance
Secretary
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Attendance List Subgroup Repairs and Alterations

Meeting Date:

January 20 2015,

Angelo Bramuccl
Alstom Power Inc., HRSG

175 Addison Road
Windsor, CT 06095

Phone: (860 )285-9176

Fax:

Email:
angelo.c.bramucci@power.alstom.com

Walter Sperko

Sperko Eng
4803 Archwood Drive
Greensboro, NC 27406

Phone: (336 )674-0600
Fax:

Rick Valdez

ARB, Inc.

3500 Pegasus Drive
Bakersfield, CA 93308

Phone; (661 )331-6024
Fax:

Email:valdez@arbinc.com

Ron Pulliam
Babcock & Wilcox Power Generation
Group, Inc.

20 South Van Buren Avenue
Barberton, OH 44203

Phone: (330 )860-2856
RLPulliam@babcock.com

Craig Hopkins
Seattle Boller Works
500 South Myrtle Street

Benjamin Schaefer
Ametican Electric Power Ssite =

-Goerporation

1 Riverside Plaza

18 Floor

Columbus, OH 43215 J

Phone; (614 }716-1843

Fax: ({1 Ul 1Y
Emall: bscHaefer@aen.com

Wl Toth M-aw-L\{

Boiler Supply Company, Inc.
Director of Service Operations Vl

2950 Foster Creighton Drive
Nashvllle, TN 37204

Phone: (615 )504-2064
mioth@boisco.com

RemdaltrCauthon L4nBAL (Q4a0Y )
APGomPower-lne.
Al FovaErt g

200 Great Pond Drive l/\{‘\

Windsor, CT 06095

Phone: (860 )285-3481

Fax:

Email:
randal.t.cauthon@power.alstom.com
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Attendance List Subgroup Repairs and Alterations

Meeting Date:

January 20 2015,

Brian Boseo
Graycor Services LLC

Two Mid America Plaza, Suite 400
Oakbrook Terrace, IL 60181

Ph: 708-941-3016 m

Fax: 630-684-7116

E-mail; brian_boseoc@graycor.com

Wayne Jones

Arise Boiler Inspection and Insurance
Company

705 East 4" Street m
Bay Minette, AL 36507

Ph: 251-937-6225
Fax:
E-mail: wayne.jones@ariseinc.co

James Seksly
Welding Services Inc.
716 Vanderbilt Drive
Monroeville, PA 15146

Ph: 412-389-5567
Fax: 724-327-7381

E-mail: jsekely@comcast.net

Rob Troutt
State of Texas
Chief Boiler Inspector

Texas Department of Licensing and
Regulation

Boiler Program

920 Colorade Street

Austin, TX 78701

Phone; (512 )539-6720
Fax:

Email: robtroutt@tdlr.texas.dov

Larry McManamon

Great Lakes Apprenticeship
Program

566 W. 95th Street

Oak Lawn, IL 60453

Ph: 708.636.6656
Fax:
E-mail: Lmac@glLabap.com

Ray Miletti
Babcock & Wilcox
Construction Company, Inc.

74 Robinson Avenue
Barberton, OH 44203
Phane: (330 )860-2589
Fax:

Email:
RLMILETTI@BABCOCK.COM
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Attendance List Subgroup Repairs and Alterations

Meeting Date: January 20 2015,

Paul Edwards William Vallance
Director ASME Programs The National Board
CB&lI 1055 Crupper Ave.

Construction Department Columbus, OH 43229

Power Sector

150 Royall Street
Canton, MA 02072
Ph: 617-589-5690

Fax: 617-589-79% J &7  uar
Email: Qaul,edwards@m com

Ph: 614-888-8320
Fax: 614-847-1828
E-mail: bvallance@natlonalboard.org

. George W. Galanes, PE

Mile Webb Metallurgical Consulting Engineer
Xcel Energy Diamond Technical Services,
9500 Interstate 76 /V\ Inc./Lisle, IL Office

Henderson, CO 80640 [

Ph: 630-799-8162 Offlce V l' !
312-925-1341 Cell

Fax:

ggalanes@diamondtechnicalservices.c
om

Ph:303-628-2840

Fax: 303-628-2928

E-mail:
mike.webb@xcelenergy.com

Bryan Schulte
NRG
Energy Services

12307 Kurland Drive ;
Houston, TX 77034 {1524

Ph: 713-795-1456
Fax: 713-795-1451

E-mail: bryan.
schultec@nrgenergy.com

Jim Larson
One Beacon Insurance Company
2540 180™ Street, Fast

Port Lake, MN 55372 M

Ph: 952-226-2956
Fax: 952-226-2957
E-mail: jimloghome®@earthlink.net

James T. Pillow
Common Arc Corporation
67 Wyndemere Lane

Windsor, CT 06035 (m

Ph: 860-688-2531

Fax: 860-688-2531
E-mail:
Jpillow@commaonarc.com

| Brian Morelock
| Eastman Chemical Company

P.O. Box 511 B54D
| Kingsport, TN 37660 M
| Ph: 423-229-1205

| Fax: 423-229-6099
Email: morelock@eastman.com
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Attendance List Subgroup Repairs and Alterations

Meeting Date:

January 20 2015,

David Martinez «

7
FM Global k ,\

2100 Reston Parkway
Reston, VA 20121

Phone: (703)262-6311
Fax:
david.martinez@fmglobal.com

Frank Johnson
F1819 Woodoville Road

Oregon, OH 43616-3159

Phone: (419 )698-6614
"G4 554 sas0 el

Fax:

Email:
Frank.Johnson@phfenergy.com

MT\”_G\S \:{)E?S;d”-"\w\

Company: N r)‘\‘l’i,o_f\gj E\O wé
Address:

City/State/Zip:

Name: ;75;/ T#ﬂ?lﬂ*'?é}
comans: §ify e ot MV

BAdtess: 2 fppbory otfo- KUl
cityistate/Zip: (. fou/ MN £5/55

Bh: £ 8/ 2 5Y~515 7 Ext.

Fax:

E-mail: dbg/, czmmé@d’%u%. PN US

Name: PAN MAREW

Company: MAINTHIA TECH NoLoGlES INC
Address: 21000 BROOVPAARE RDyms. §-5

Clty/State/Zip: CLEVEWWD, Of 44035
Pht 21~ H3%~ 5494 Ext.
ax:

E-mail: DanlEL, Ts el @ NASA . GOV
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Attendance List Subgroup Repairs and Alterations

Meeting Date: January 20 2015,

Name: WhhREGro _-?Ey)_oh e

Company: Tyommirxsioid

Address: Eeyses Drowpdiond BV

City/State/Zlp: (LS KLLES 21/ d

ph: Sodl 277 3226
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2ol O
Ext.
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Name: /D8Aet (Jwpeiwoo >

Company: /SR Ecob AL StanonpsS
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Ph: JI9-5793 423

Fax:
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Ext.

Name? Ronni¢ St e Ser
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Company: (/A4S pt STHAN C4L
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Name:
Company:
Address:
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NBIC Subcommittee 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 PHESs.

Statement of Need

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

Project Manager

Ed Ortman

SubGroup

R&A Specific

SubGroup
Negatives

SG Meeting Date | July 16, 2013

SubCommittee
Negatives

SC Meeting Date | July 17,2013
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3.25 CALCULATIONS

For alterations, calculations shall he completed prior to the slart. 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 practices pertaining fo the repair and alteration of pressure retaining items can
provide useful guidance. Use of these codes, standards and practices Is subject to review and acceptance
by the Inspector, and when required, by the Jurlsdiction. The user [s cautioned that the referenced codes,
standards and practices may address methods categorized as repairs; however, some of these methods are
considered alterations hy the NBIC.

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

(a) National Board Builletin - National Board Classic Articles Serles;
(b) ASME PCC-1, Guidelines for Pressure Boundary Bolted Flange Joint Assembly;

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

3.341 DEFECT REPAIRS

Before a repalr is made to a defect in a welded joint or base metal, care should be taken to Investigate its
cause and to determine its extent and likelihood of recurrence.

3.3.2 ROUTINE REPAIRS

a) Routine repairs are repairs for which the requirements for in-process involvement by the Inspector and
stamping by the "R” Certificale Holder may be waived as determined appropriate by the Jurisdiction and
the Inspector. All other applicable requirements of this Code shall be met. Prior to performing routine
repairs, the "R" Certificate Holder should determine that routine repairs are acceptable to the Jurisdiction
where the pressure-retalning item is installed; '

h) The Inspectar, with the knowledge and understanding of jﬁrlsdictional requirements, shall be responsible
for meeting jurisdictional requirements and the requirements of this Code;

¢) The"R" Certificate Holdet's Quality System Program shall describe the process for identifying, controlling,
and implementing routine repairs. Routine repairs shall be documented on Form R-1 with this statement
in the Remarks section: “Routine Repair.”;

d) Repairs falling within one or more of the following categ;dri'es 'may he considered routine:

62
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5) The following on gasketed plate heat exchangers:
i) Removal and replacement of heat transfer plates identical to those listed on the Manufacturer's Data Report;
i) In kind replacement of tightening bolls;

iii) A change in welded attachmenls (e.g. welded feet).

1) Welded repairs or replacements of valves, fittings, tubes, or pipes NPS 5 (DN 125) in diameter and
smaller, or seclions fner=of. where osiweld heal fpalment nor NDF jspaljs (e~

b

3) Weld buildup of wasted areas In heads and shells not exceeding an area of 100 sq. Inches (64,520 A1
sq. mm) or a thickness of 25% of nominal wall thickness or % Inch (13 mm), whichever is less;

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

(y}
iz
)
=
a
il
1}

3.3.3 EXANPLES OF REPAIRS

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

b)

c)

d)

a)
h)

material;

The addition of welded attachments to pressure parts, such as:
1) Studs for insulation or refractory lining;

2) Hex steel or expanded metal for refractory lining;

3) Ladder clips;

4) Brackets having loadings that do not affect the design of the pressure-retaining item to which they are
attached; and

5) Tray support rings.

Corrosion resistant strip lining, or weld overlay;

Weld huildup of wasted areas;

Replacement of heat exchanger tubesheets in accordance with the original design;

Replacément of hoiler and heat exchanger tubes where welding is involved;

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

Replacement of pressure-retaining parts identical to those existing on the pressure-retaining item and
described on the original Manufacturer's Data Reporf. For example:

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

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

PART 3@ — REPAIRS AND ALTERATIONS | SEGTION 3| 63
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u) In a gasketed plate heat exchanger:
1) Weld repair of any pressure part (e.g. nezzle repair or in kind replacement of nozzle);
2) In kind replacement of frame or pressure plales.

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

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

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

[y The replacement of a shell course in a cylindrical pressure vessel;
m) Welding of gage holes;

n) Welding of wasted or distorled flange faces;

0) Replacement of slip-on flanges with weld neck flanges or vice versa;
p) Seal welding of buttstraps 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 repalr or replacement of a pressure part with a code-accepted material that has a nominal composi-
tion and strength that is equivalent to the original material, and is sultable for the intended service; and

s) Replacement of a pressure-retaining part with a material of different nominal composition, equal ta or
greater in allowable stress from that used in the original design, provided the replacement material sat-
isfles the material and deslgn 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 RepoH.

) The replacement of a Pressure Relieving Device (PRD) attached by welding, provided the replacement
device's relieving capacity Is equal to or greater than the PRD-capacity required by the original code of
construction.

I
334  REPAIR METHODS

et it s -art 3, e -t or v ubret Al a- tdid base material shall not
be made until the defect has been removed. A suitable Nondestructive Examination (NDE) method, such as
Magnetic Particle (MT) or Liquid Penetrant (PT), may be necessary to ensure complete removal of the defect,
If the defect penetrates the full thickness of the material, the repair shall be made with a full penetration weld
stich as a double huttweld or single buttweld with or without backing. Where circumstances indicate that the
defect is likely to recur, consideration should be given to removing the defective area and installing a flush
patch or taking other corrective measures acceptable to the Inspector, and when required, by the Jurisdiction.

i
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3.4 ALTERATIONS

3.4.1 RE-RATING™

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

a) Revised calculations verifying the new service conditions shall be prepared in accordance with the "R”
Cerlificate Holder's Quality Control System. Establishing a higher joint efficiency to re-rate a pressure-
retaining item is not permitted,

(1
s
o)
l_
(4]
(M}
i

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 verify that the pressure-retaining item is satisfactory for the proposed service
conditions;

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

e) Inlieu of pressure testing, alternative methods can be used to ensure the structural 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 thickness for a pressure-retaining item using a later editionf
addenda of the original code of canstruction or selected construction standard or code that permits use of
higher allowable material stress values than were used in the original construction, the following requirements
shall apply:

a) The "R" Certificate 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., stiffness, buckling, external mechanical loadings);

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

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

d) The pressure-retaining item shall have been constructed to the 1968 edition or later editionfaddenda of
the original code of construction;

e) The pressure-retaining item shall be shown to comply with all relevant requirements of the edition/ad-
denda of the code of cansfruction, which permits the higher allowable stress values (e.g., reinforcement,
toughness, examination, pressure testing);

10 Re-ating: Exceptas provided for Yankee Dryers in Supplement 5, this code does not provide rules for de-rating boilers or pressure ves-
sels; however, when the MAWP andjor allowable temperature of a boiler or pressure vessel is reduced, the Jurlsdictlon where the object is
installed should be contacted to determine if specific procedures should be followed.

7B |SECTION 3| PART 3 — REPAIRS AND ALTERATIONS
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9)
h)

The pressure-retaining item shall have a satisfactdry operating history and current inspection of the
pressure-retaining item shall verify the item exhibits no unrepalred damage (e.9., cracks, corrosion, ero-
sion). Areas of corrosion or erosion may be left in place provided the 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 Jurisdiction;

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

Use of this paragraph shall be documented in the Remarks section of Form R-2.

3.4.3 EXAMPLES OF ALTERATIONS

a)

P)
c)
d)
€)

gd)
h)

' k) The following on gasketed plate heat exchangers:
- a) A change In heat transfer plate material;

b) A change in thickness of heal lransfer plates;
c) A change in tightening bolt material or grade;
d) A change in tightening bolt diameter

e) A change in the material or thickness of the frame plate of pressure plates.
ISET S S S E SN SN S

3.4.4

Anincrease in the maximum allowable working pressure (internal or external) or temperature of a pressure-
retaining item regardless of whether or not a physical change was made to 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 contour of a pressure-retaining item;

In a boiler, an Increase in the heating surface or steaming capacity 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 material of different allowable
stress or nominal composition from that used In the original design; and

The addition of a bracket or an increase in loading on an exislihg hracket that affects the design of the
pressure-retaining item to which it is attached.

The replacement of a Pressure Relieving Device (PRD) as a result of work completed on a Pressure-
Retaining Item (PRI) that changes the resultant capacity to exceed the Minimum Required Relieving Ca-
pacity (MRRC) required by the original code of construction as described on the original Manufacturer’s
Data Repott.

ALTERATION OF ASNIE CODE SECTION VI, DIVISION 2 OR 3, PRESSURE

PSS ETECTEWES WS WE WSS ST
The alteration plan shall be reviewed and certified by an Engineer meeting the criteria of ASME Sectlon
VIII, Division 2 or 3, as applicable, for an Engineer signing and cerlifying a Manufacturer's Design Report.
The review and certification shall he such as to ensure the work involved in the alteration is compatible
with the user’s design specification and the Manufacturer's Design Report.
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T i
FORM'R-1 _REE“ORT‘ OF REPAIR
in accordarice with provisions of the National Board Inspection Code
® t
1. Work performed by ST {Form RegThailon WG
{FONo,, Job No, el}
®
2. QOwner —=
(address)
3. Location of installation :
Tname)
(dres)
- 5 ®
4, Ttem identification Name of original manufacturer
taier, presire vessdorplng) ®
5. Ide“hfylng 11084 T (mlgsemdinny {Nzlional Boand Ko} {unsdidion o) Tother) Gearbulll) H

6. INBIC Edition/Addenda:

«
“{edition) -

RUllentla

Original Code of Construction for Item: @'h ;rmi e B
Construction Code Used for Repair Performed: (m.v—*rar.m\m - W
() Note to Editor: Add

7. Repair Type: Cwetdea [ Graphite Pressure Equipment [1rRP Pressure Equipment | g part of line 7 ’
8. Description of work: Form I%-3, Report Suppl iy Sheet is altached FTSA Form (NB-403) is allached \\

{use Porm R4, I necessary) (‘*(YY‘("Y“Y'Y

T ( [ ] Gasketed Plate Heat Exchanger }
\ NS NN S .

e DPressure Test, ifapplied ) psi MAWP (B) 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 part, ilem number, dala eeport lype or Cerlificale of Compliance, mfg. name, and ldentllylng slamp)

@

10. Remarks:

CERTIFICATE OF COMFLIANCE

1, certify that to the best of my knowledge and belief the statements in this report are
correct and that all material, constructon, and workmanship on this Repair conforms to the Nafional Board Inspeclion Code.
Nationnle3ant “R" Certificate of @bﬂmﬂzaﬂm No.

Dale

expires on (18

Signed @

{nameof repalr organtzallon) (aithorlzed representative)

CERTIFICATE OF INSPECTION

1, @ , holding a valid Commission issued by The National Board of Boller and Pressure
Vessel Inspectors and certificate of competency, where required, issued by the Jurisdiction of (23

and employed by @d) of 6%

have inspected the work described in (his reporton (@8) G and state [hal lo the best of my knowledge
and bellef this work complies with the applicable requirements of the Natfaial Bowd Iuspection Code.

By signing this certicate, neither the undersigned nor my employer makes any warranty, expressed or Implied, concerningg
the work deseribed in this report, Hurthermore, neither the undersigned nor my employer shall be liable in any manner for

any personal injury, properly damage or loss of any kind acising [rom or connected wilh this inspection.

Dale 5 Signed 2

Commissions (28
{nspecton)

{NaHonal Doand and Judsdiction No.)

NB-66 Rev. 12

This form may ba cbialnad from Tha National Baard of Boller and Pressure Vessel Inspeclars, 1055 Crupper Ave., Golumbus, OH 43229
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10.

i

12,

13.

vark will
of 2, and the organization completing the construction activities will complete sheet 2 of 2. -

When registering a Form “R" Report with the'National Board, this line is solely designated for a unique
sequential number assigned by the "R" Certificate Holder. When the “R" Form is not to be registered,
indicate so by “N/A". As described in NBIC Part 3,5.8, a log shall be maintained identifying sequentially,
any Form “R” registered with the National Board. For re-rating only, the Design Organization registers the
Form R-2. Where physical work is also performed, the Construction Organizatlon 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 item, such as boller or pressure vessel, or piping. Include the ap-
plicable unit identification.

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

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

When the pressure-retaining item is registered with the National Board, document the applicable registra-
tion number. If the pressure-retaining item is installed in Ganada, indicate the 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.

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

Indicate the name, section, division, edition, and addenda of the original code of consfruction for the

- pressure-retaining item. Also indicate the name, section, division, edition, and addenda of the construction

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

Provide a summary describing the exact scope of work that was completed to a Pressure-Retaining ltem
(PRI). The Information to he included when describing the scope of work shall consider items such as,
the nature of the repair or alteration characterized by the listed examples, the specific location of the work
performed to the PRI, the method of repair used to include as applicable, the steps taken to remove a
defect or as allowed by NBIC Part 3, 3.3.4.8 to remain in place, the welding process and procedure when
used, any special processes required such as PWHT; neting the soak time and temperatures recorded,
and any acceptable in-process and final NDE-examinations or tests performed. When additional space Is
needed to fully descrlbe the scope of work, a Form R-4 shall be used and altached.,

Indicate test pressure applied.

Al

A1

A1

A1

A1

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

15, 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-
tion. If only a portion of the design, state which portion.

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

17. Indicate Natlonal Board “R" Certificate or Authorization number.
18. Indicate month, day, and year that the "R" certificate expires.
19. Enter date certified.

A1l 20. Record name of "R" Certiflcate Holder who performed the described worls, using full name as shown on

the Certificate of Authorizalion or an abbreviation acceptable to the National Board.

21. Signature of authorized representative,

22. Type or print name of Inspector.

()
Z
o
|_
(6]
i}

U

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

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

27. Slgnature of Inspector,

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

A1 29, Document name and address of organization that purchased the parts for Incorporation into the repair or
alteration. If the part's arigin is unknown or the part was built for stack, so state.

A1 30. Document name of organization responsible for specifying the code design conditions, if known. If origin
of design conditions are unknown, state "unknown”.

ATl 31. Document name of organization respensible for performing the code design, if known. If code design
organlzation is unknown, state “unknown”. s

A1l 32, Name, section, and division of the design code, if known. If the design is unknown, state "unknown”
33. Indicate code edition year used for fabrication.

34. Indicate code addenda date used for fabrication.
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35.

36,

37.
38,
39.
40.
41,
42,
43,
44,
45,
46,
47.
48,

49,

50.

61.
52,

53.

54,

55,

Indicale the cede paragraph reference for formula used to establish the MAWP, If known. If the code refer- A1l
ence of the formula is unknown, state “unknown”.

If available, identify component by part's ariginal name, function, or use the original equipment manufac- A1

turer's "mark or item number."

Indicate quantity of named pars.

Match line number references for identification of parts and description of paits,

Indicate manufacturer's serlal number for the named part.

Indicate drawing number for the named part.

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

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

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 outside diameter.

Indicate minimum thickness of tubes.

Complete Information Identical to that shown on the Form R to which this sheet is supplementary. |
Indicate 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 organization A1
performing work.

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

Indicate the type of repair, e.g., welded, graphite pressure equip ment(ﬁ"m/e_r-reinfcrced plastic pressure

equlpmenb__ e

N
g, or gaskeled plate heat exchanger.
A A AN A IR ANINIAI I AN
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3.3.3

3.3.9

EXAMPLE OF REPAIRS

u) The installation of a welded leal box.

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)

5)

Welded lealk 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 loand—may-be-used-with
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. Leal boxes may he
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 3.3.9.

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

A weldded leak box shall not be used to encapsulate a crack.

A Fitaness for Service Assessment (FFSA) shall have 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.

Design of the box and fabrication welds shall be in accordance with the original code of
construction for the pressure retaining itemm being encapsulated, using original design
conditions, taking into account current operating and shutdown conditions. Corrosion resistance,
and mechanical properties of the leak box shall be taken into account.

a. - 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 thinnedthinned or leaking area to a distance where
sound metal is achieved.

1. The encapsulated component shall be ultrasonically scanned to ensure sufficient wall
thickness at the weld locations.

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.

5)6)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. 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.

b. 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.

c. 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.

d. When welding to a component that is under pressure, the following shall be considered in
developing the WPS: ppreheat temperature, the effect of process fluid flow on weld cooling
rate, the effect of the weldingg temperature on the strength of the metal under service
conditions and the risk of burn through. When possible, consideration should bhe given to
stopping leak to be encapsulated, prior to welding.

8)7)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 and evaluated in accordance with
the code of construction.

a. When pressure testing of the leak box is performed, the external pressure collapse of the
encapsulated component during the test should be considered when determining the test
pressure.

7)8)The "R” Stamp Holder performing the alterationrepair shall provide detailed information on the
Form R-21, describing the extent of the alterationrepair and include the specific location the work
was performed on the item. When-a-FESA-has-been-performed-as-deseribed-in-NBIG-Part-2;
Mﬂrﬂam@mamm%#e—ef—th&item—shauﬁe{meameme&emhe—RepeFLeng-FSA—EemaﬂndA-n—the
Remafks—seetienfemheEeFm—R—Q.—'Iihe—Repep&eﬁFESA-EeFm%haH—beafﬂxed—te—the%mﬂ—%
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-1.

DEFINITIONS

Encapsulation — to enclose, seal off or reinforce a component.
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FIGURE 3.3.4
Welded Leak Box
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J ' FORMTR-I REPORT OF REPAIR

in accordance with provisions of the National Board [nspection Code

@

. Work performed by

TAnfe al fepa orgamzanos) T Tiremlbpentonta)
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‘ O WO Ne, JchNa, ete)
3
| P s
| 2. Owner =
I !
‘ i l.\-i.lsuﬁ}
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. e b ok Tht e Ladd i
3 Locatlonofmsfailahun @
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- : 6
Name of original manufaclurer O)

® ©)

4. [tem identification

(LmileT, prissore ~eswl orpiping)

5. [denhfymg noss mig soing) Tanonl fioard Mo i Tunsdiction Fo.) M) Tyenr i)
| - {10 R

6. NBIC Edition/Addenda: O

e Tedition} Taddenda)
| Original Code of Conslruction for Item: @ o
T {namel secion/ dwvisien) Tedition/addendal
: ; 1T T
Construction Code Used for Repair Performed: =t
R Tramergection/ disision) (:dmm\r.l\gdq-mld)

I - o T o
7. Repair lype:@ [l welded Graphite Pressiire Equipment (1 FRP Pressure Equipment
3. Desc[iption of worl: FarmiR1, Report Supplementary Sheet s attached FFSA Form (MB-103) is attached

{uee Forni 03, il necessary)

: ;
] I . s
¥ 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:
14

| (name of par, ftem number data jeport type or Cortificate of Camplisnce, mig. name, and identifying stampl

|
[ 10. Remarks: @ LS
\
- - — === — — —
! CERTIFICATE OF COMPLIANCE
L @ certify that to the best of my knowledge and belicf the statements in this report are
correct and that all material, construction, and workmanship en this Repair conforms to the National Board Inspection Code,

National l(L)mn.‘. R* Certificate of

(‘;blhorizn{iun No._(7) expires vn 13 ‘
Date 2

s,
¢ Signed & _________

Tname of tepais o1 gariration} [athorized represeniptive)

CERTIFICATE OF INSPECTION

;i l, @ , holding a valid Commission issued by The National Board of Boiler and Pressure

i Vessel [nspectors and cetificate of competency, where required, issued by th;k.irisdiclinn of 23
[ and employed by (24 : of (23)

| have inspucted the work described in this report on .(.3?)__7) = and state that to the best of my knowledge

and belief this work complies with the applicable requirements of the National Board fuspection Codle,
By signing this certicate, 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 fov

| any personal injury, property damage or loss of any kind arising from or connected with ﬂﬁiinspccliun.
\ Date 12 i Sigied (27, __Commissions (28)
| (inspectos) (Mational Buard and Jurisdiction No )

Titis larm may ke cbtained from Tha Maticnal Board ol Bailer and Prassure Vessel 'nspactors, 1033 Cruppar Ava., Columbus, OH 43229 - HBES Pavrtde—
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SEETION 5

2E!13|NATIEINAI_ BOARD INSPECTION CODE

A13

§,1312' FORMTRQ, REPORT OF ALTERATION

Fom'flbz Report of Alteration
in accordance with provisions of the National Board Inspection Code

170 tio_JabMa_ewcl

1a. Design performed by:

(name ne’ﬁl"nrg.u.luriun sesponsibile foz design)

{addzess)

1b. Construction performed by:

{mame um{‘ organizitinn repanthle for construnian)

{address)

(]

Owner of Pressure Retaining [tem: == S,

(rame)

{adulress)

£ e
; Seryioe
Location of qug'iallgnlmn:

e

.ﬁzuu-:)(t’g‘;;r 1.',\.:,»(“.&{ ';‘-"u{,ng-,r £he ,,,.)

(adilress)
4 Item identifications _ Name of original manufacturer:
(rwilur, procsuge vestal az plping)
5. Identifying nos: e
(mlfy: seriad e} INaticial Board Ko ) {Jrisadictivn Mo ) lather] (yeartunlty

6. NBIC Edition / Adderida:

{edditian) (atdgndsl

Original Code of Construction for [tem: r 3
(rame { section / divisien) fedition / .:;J‘il.ﬂ.m

Construction Code Used for Alteration Performed: —
{name £ section / diviston) {editinn | de

7a. Descriplion of Design Scope:

O FDI‘I;ITR -4, Report Supplementary Sheet is attached
7b. Description of Construction Scope:

El ForrlR -4, Report Supplementary Sheet is attached

Pressure Test, if applied — psi MAWP __ psi
]
8. Replacement Parts.  Attached are Manufacturer’s Partial Data Reports or FormTR-B‘s properly
completed for the following items of this report:

_ R _cea

(e of past itein number, data repat type or Contificate of Complianre, mig's name and identifying -ty

. - e

' 0-229; Rew 6r{@3R5EHI—
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NATIONAL BOARD INSPEditachientdrene 'fﬁch a

l.‘ORL\'ﬁR'Z BACK A13
: 9, Remarks: — _
i
DESIGN CERTIFICATION
I -, cerlify that to the best of my knowledge and belie the statements in this report are correct and that
the Design Change described in this report conforms to the National Board Insprction Code.
: National Board-"R” Certificate of Authorization No. expires on
! Date Signed =
iname of design arganizstion) {zuthorized reprecentative)
CERTIFICATE OF DESIGN CHANGE REVIEW
f
I, , holding a valid Commission Issued by The National Board of Boiler and Pressure Vessel
Inspectors and certificate of competency, where required, issued by he jurisdiction of and employed by
of __have reviewad the design change as described in
this report and state that to the best of my knowledge and belief such change 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. 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,
Dale Signed Commissions
{inspector] {Matisnal Doard snd jurisdiction no.l
i
CONSTRUCTION CERTIFICATION
L . certify that to the Lest of my knowledge and Dbelief the stalements in this report are
correct and that all material, construction, and workmanship on this Alteration conforms to the National Board [nspection Code.
National Board 1R" Cerlificate of Authorization No. oxpires on -
Date __ Signed
{name ol Altérstion orgerization) {authagized sepresntative)
CERTIFICATE OF INSPECTION
I, holding a valid Commission issued by The Natienal Board of Builer and Pressure
Vessel Inspectors and certificate of competency, where required, issued by the jusisdictionef —— —————— and employed
by of = have inspected the work described
in this reporton . . and state that to the best of my knowledge and belief this work complies with the applicable
requirements of the National Board [nspection Cade.
By signing this certificate, neither the undersigned nor my employer makes any warranly, expressed or implied, coneerning the werk
! described in this report. Furthermore, neither the undersigned nor my employer shall be liable in any maneer for any personal injury,
: property damage or loss of any kind arising from or connected wilh this inspection.
Date Signed . Commissions _ -
finspecton) (Beatignal Board apd jus :
)
i
i
\
HB-229; RowiGr{B3125/ 13k
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SECTION S

za13| NATIONAL BOARD INSPECTION CcCaODE

}1373.« FORNI,rR-S, REPORT OF FABRICATED PARTS

r_—.

FORMJTR-S REPORT OF PARTS FABRICATED BY WELDING

in accordance with provisions of the National Board Inspeciion Code

1. Manufactured by () )

- &

2. Manufactured fm'@_ o
3. Design Condition specified by @ Code design by
4. Design Code @ (33) _@—_, (33)
5. Identification of Parts
Line | Manufacturer’s | Manufacturer’s Shop
Name of Part | Qly. | No. Identifying No. | Drawing No. MAWP | Hydro PSI | Year Built |
TN @ @) @16 | @®

6. Description of Parts o |

(a) Connections c;ghéf ﬁ_}aﬁ “t;he‘éﬁ Heads or Ends ' (b) Tubes ) I
Line | Size and | Material | Thickness Thickness | Material | Diameter | Thickness | Material |
No. Sljypf | Spec. No. (in.) . Sha_}_)i (in.) Spec. No. (in'b\ (in.) Spec. No.,a/
@l o @ el e O | @ @ | a6
- | L
==
- —
DN PSS -/'
~
A R
_ / :
.

7. Remarks @

L Thiz torm may ba cbtained from Tha Mational Board of Beer and Prassure Vessel Inspaclors, 1055 Crupper Ave., Golumbus, CH 43223 ~NB-230Rew2=

IE‘I4|SECTIEIN 5 PART 3 — REPAIRS AND ALTERATIONS
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NATIONAL BOARD INSPE®@tachmenld®ag: 1631':1 13

correct and Lhat all malerial, fabrication, construction, and workmanship of the deseribed parts conforms Lo the National
Board Inspection Gode and standards of construction cited,
National Doard 1R” Certificale of Authorization No. ‘lc-“/

Furn‘:ﬂi-:‘! (back) .‘_j—.)__ - l
TFormeTae Na)
CERTIFICATE OF COMPLIANCE
1, certify that to the best of my knowledge and beliel the statements in this report are

__expireson _._, R

Dale

Date . 20, Signed 20)
{name of "R Cetificate Helder) (athetieed representative)
CERTIFICATE OF INSPECTION
I, 22 Jholding a valid Commission issued by 'TIfe\N:\liuunl Board of Boiler and Pressure
Vessel Inspectors and certificate of competency issued by the jurisdiction of t], and
employed by _2Y of (23)
have inspected the parts described in this report an _@_ ____andstate that to the best of my knowledge and

belief the parts comply with the applicable requirements of the Nutional Board Inspection Code.
By signing this certificate,
the wark 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 connecled wilh this inspection.

neither the undersigned nor my employer makes any warranty, expressed or implied, conceming

Signed (2Z Commissions ‘:’._3/
linsprectar) Tohationa] Baard and Juriediztion Mo}

N
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/SECTION 5

2U13—[NAT|DNAL. B0ARD INSFECTION CODE -
P af
§.:13.’4 . FORM R-4, REPORT SUPPLEMENTARY SHEET ,
/
T ‘
FORM R-4 REPORT SUPPLEMENTARY SHEET
in accordance with provisions of the National Board Iispection Code
i
1. Work performed by (D @ ) @9
(name) ‘l’r_ﬂ‘lﬂl "I elerenced)
53 (19
{address) {0 No, Job o, vic )
2. Owner (Bori29) @9
{name)
(address)
3. Location of installalion
Tnamed
{addioss)
Relerence e
Line No. Continued from Form R-G0
&) )
fi
1
\y
e S
Dae @ __, Signed 12V Name ~20 @9
B fonthorized representative) (Mame of "R* Cernficate Holdes) g
- o o
Date,(19 Signed (27) Commissions _28)
(inspector) (Natinaal Board and Jurisdiction Na)
This larm may be cblained from Tha Mational Board of Boiler ard Pressute Veszel Inspaclors, 1053 Crupper Ava., Columbus, OH 42223 . HB-23) Rew 2=
o6 l SECTION 5 I PART 2 — REPAIRS AND ALTERATIONS
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5)341{ INSTRUCTIONS FOR COMPLETING NATIONAL BOARD FORM “R” REPORTS

These instructions are to be used when completing the National Board Form fR" Reports. When computer
generated, the format of the form shall replicate the lype and relalifve location of the information depicted on
the Form‘R Reports shown in NBIC Part 3, 5.1-3.,:rr7lhrough 571 3},?) f:arz Havt 8a,19,94 _7

1.

10.

11.

12

NATIONAL BOARD INSPEEmlauunalthae“cﬁn‘Ia J

The name and address of lhéT " Cerlificate Holder performing the work as it appears on the "Certificate
of Authorization”. On a ForrﬁTR-Zz. the organization that performed the design work will complete line 1b)
and the organization completing the construction activities will complete line 1a).
- S$6.78.1

When registering a Forml"R" Repogh with the National Board, this line.is solely designated for a unique
sequential number assigned by the™'R" Certificate Holdér. When the I'R" Form is not to be registered,
indicate s%by “N/A", As described in NBIC Part 3,5:6, a log shall be maintained identifying sequentially,
any Form {R" registered with the National Board. For re-rating only, the Design Organization registers.the
Form{R-2. Where physical work is also performed, lhe Conslruction Organization registers the Form'R-2.

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

a‘;f--':(.‘!{h“"l\’ g - . Mfﬁ![
Name and-address d{plant-or- facility where the pressure-retaining item is installed.

caran Tamle  ga f’/’,'\r:g’f.:. Tranle 7 Jos vy Uiy,
Description of the pressure-retaining item, such as _poil'é’l’ or pressuré 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".

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”.

(Y u':l:l'r .
When the pressure-retaining item is registered with the-National Board, document the applicable registra-
tion number. If the pressure-retaining item is installed in Canada, indicate the Canadian design registration
number (CRN), and list the drawing number under “other.” If the item is not registered, indicate, “none”.

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

Indicate the name, section, division, edition, gnd’ﬁf@denﬁ’; of the original code of Fonstrucllon for the
pressure-retaining item. Also indicate the name, section, division, edition,_and’égderida 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 Item A13
(PRI). The information to be considered when describing the scope of work should include such items as,

the nature of the repair or alteration (i.e. welding, bonding, cementing), the specific location of the work
performed to the PRI, the steps taken to remove a defect or as allowed by 3:34.8:to remain in place, the

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

section if applicable, and the acceptance tesling 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 stated

on the Form. )
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;DTB NATIONAL BOARD INSPECTION CODE

13. Indicate test pressure applied.

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

15. Indicate any additional information pertaining o 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-
tion. If only a portion of the design, state which portion.

16. Type or print name of authorized representative of the “R" Certificate Holder attesting to accuracy of the
work described.

o
17. Indicate National Board "R" Certificate or Authorization number.

-

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

19. Enter date certified.

20. Record name of “R” Cerlificate Holder who performed the described work, using full name as shown on
the Certificate of Authorization or an abbreviation acceptable to the National Board.

21, Signature of authorized representative,

22. Type or print name of Inspector.

23. Indicate Inspector’s Jurisdiction. (US o Cosvn ad ['15;4& ) q
24, Indicate Inspector's employer.
25. Indicate address of Inspector's employer (city and state or province).

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

27. Signature of Inspector.

i 28. National Board commission number of Inspector, and when required by the Jurisdiction, the applicable
- Stat& or'Proyincial numbers,
e Fet Fark fosa
29. Document name and address of organization that purchased the parts for incorporation into the repair or
alteration. If the part's origin is unknown or the part was built for stock, so state.

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

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

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

33. Indicate code edition year used for fabrication.

108 | secTioN 5| PART 3 — REPAIRS AND ALTERATIONS
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34

S

36.

37.
38,
39.
40.
41,
42,
43.

44,

49,
50.
a1,
52.

53.

54.

55.

NATIONAL BOARD |N5F-Ec:-w[;ac|hn¢¢m@gg{ggm '3

Indicate code addenda date used for fabrication.

Indicate the code paragraph reference for formula used to establish the MAWP, if known. If the code refer-
ance of the formula is unknown, state “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.

Match line number references for identification of parls 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.

SECTION S

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

| ’ 46.

47.

Indicate minimum thickness after forming.

Indicate outside diameter.

. Indicale minimum thickness of tubes.

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

Indicate the Form’R type. Example: Furn;r R-1, Form R-2, Formri,Q—a.

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 unigue purchase order, job, or tracking number, assigned by organization
performing work.

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

~ 2
Indicate the type of repair, e.g., welded, ggphﬂ?efpreg,,sur’é equipr’nenl. or fiber-reinforced plastic pressure
equipment. .
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NB-14-0701

Attachment 2

In addition propose revised words in the code, additional a new second paragraph to be added t03.2.2

c).

ASME stamping and completion of an ASME Manufacturer's Partial Data Report is not required for
components 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.

Comment

canonico | | disapprove of this action because | do not agree that R Stamp holders should | This is why the change is being
be fabricating pressure parts. Pressure parts should be fabricated by an proposed. The intent is not to
accredited ASME Stamp holder. Furthermore, this action is in direct conflict with | fabricate complete items, but only
what is currently in 3-3.2.2 (c). to fabricate assemblies that he

would use in his repair or
alteration.

Reetz [ reaffirm my disapproval of this action and for the same reasons given by See response to Bob Reetz below
myself earlier and by many others who have disappoved for the same reasons.

Riley Reaffirm Disapproval after initial balloting. The proposed addition to 3.2.2c)to See response to Dr Canonaco.
allow R-stamp part manufacture contradicts the first paragraph requireing Re: “controls” there are established
ASME CoA and Partial Data Report. The reliance on 'controls described in the | criteriain ASME Code for similar
QC system' as a catch-all for replacement of stamping and data reports is 100 actions.
open ended.

Galanes | | disapprove of the proposed code change after giving this item congiderable See response to Dr Canonico
thought. ASME parts should be supplied by an ASME Certificate holder, and
not an R-Certificate holder.

Edwards | This revision would reverse a long-standing requirement of the NBIC which | See response to Dr Canonico
believe needs further consideration prior to being adopted. Backgound on the
code and/or industry changes warranting revision of our requirements for
fabrication of ASME parts needs to be provided.

schulte | The verbiage proposed for section 3.2.2 provides additional clarification. The Al | Thanks for your comment
must accept these parts fabricated by the R Certificate holder, just as he as is




0gbd wawyoeny Loz Aenuer

the case with any other parts or materials utilized.

Richards

There should be either 1) a limit on a ‘part’ or 2) allowing the A/l to accepta
'nart' for use based on a recognized industry standard/definition.

1) This'sounds like a definition
for part. See response to
Mr Reetz

2) Thisis ok as longasit’s
covered in the QC Manual

Riley

Agree with comments from Mrs. Reetz, Webb, and Scribner. (1)The part
wording may be similar to the following to address limitation of scope:'A part
that is a portion, division, piece, or limited segment of the whole' may be
fabricated by the R-Stamp holder (2) Agree with requiring the R-Stamp QC
system to include description and controls (3) The R-1 should list the parts
fabricated in the description or attach a description so they are clear for future
inspectors (4) 3.2.2 should be changed to include the new allowance to make it
clear.

Reetz

My comment is that this new paragraph contradicts what presently is in 3.2.2. |
do not approve of this change. If various small parts only are to be included |
would not object. A definition of "parts" is clearly needed.

My opinion — defining parts will not
only be difficult to do, it will cause
more problems than it solves.




NB14-2401

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:

$6.5 Replacement Paris

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.

January 2015 Attachment Pg31



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 56.5 would be affected.

January 2015 Attachment Pg32




34.

36.

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

53.

54,

55.

NATIONAL BOARD lNSF‘EE'N[ﬁﬁJmmmu;ag%g{h 1'a

Indicate code addenda date used for fabrication.

_Indicate the code paragraph reference for formula used to establish the MAWR, if known. If the code refer-

ence of the formula is unknown, state "unknown”.

I available, identify component by part's original name, function, or use the original equipment manufac-
turer’s "mark or itern number."

Indicate guantity of named parls.

Match 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 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.

SECTION S

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

Indicate minimum thickness after forming.

Indicate outside diameter.

Indicate minimum thickness of tubes. _

Complete information identical to that shown on the Form R to which this sheet is supplementary.
Indicate the Form‘rR type. Example: Forn;r R-1, Forn:rF/{—Z. Furm‘I;-B.

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
performing work.

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

Indicate the type of repair, e.g., welded, gﬁphl@'hrg,s,sur’é eqyipfﬁ:ant, or fiber-reinforced plastic pressure
equipment.
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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:

$6.3 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.

56.3 ACCREDITATION
Organizations performing repairs, allerations, or medifications shall be accredited as in accordance with NBIC Part
3, Accreditation, Section 1; Major Section 1.5 and Section 1.5.1. the-Mational Board-"TR"Program:
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National Board of Boiler and Pressure Vessel Inspectors
National 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 Received No Later Than: October 13, 2014

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

Date: October 1, 2014

Commenter Name: _Nathan Carter

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

Hartford, CT 06141-0299

Commenter Phone: 860-722-5750

Commenter Fax:

Commenter Email: nathan carter@hsbct.com

Section/Subsection Referenced: part 3, 1.2 (f)
Comment/Recommendation: Proposed Solution: o New Text — xRevise Text o Delete Text
Tt is recognized that "DOT" is the US Department of Transportation.

"DOT", however, is used throughout, but is not defined in Part 3.

Since the NBIC is an International Standard, in my opinion this should be
defined. As this section is the first occurrence of "DOT" in Part 3,

this could be handled by the following change, which would also inherently
1imit the text to the DOT by the inclusion of "i.e.". Part 3, 1.2 (E) s

"the Competent Authority, i.e. the US Department of Transportation (DOT) ,
shall il
Source; £Own Experience/ldea o Other Source/Article/Code/Standard

Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boiler & Pressure
Vessel Inspectors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,

rhough@nationalboard.org

NB Use Onl
Commenter No. Issued: _PR15-01 Project Committee Referred To:
SC Repairs and Alterations

Comment No. Issued: _ 04
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NB15-0507; PR15-0104

NBIC Part 3 paragraph: 1.2 f)

f) For Transport Tanks, the Competent Authority, i.e. The US Department
of Transportation (DOT), shall be consulted for any requirements which it
has established since they take precedence for repairs,
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National Board of Boiler and Pressure Vessel Inspectors
National Board Inspection Code
Submission of Public Review Comment
2015 Draft Edition

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

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

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

Date: October 1, 2014

Commenter Name: _Nathan Cartexr

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

Hartford, CT 06141-0299

Commenter Phone: 860-722-5750

Commenter Fax:

Commenter Email: nathan carter@hsbct.com

Section/Subsection Referenced: Part 3, 1.8.7.2 n)2)f)
Comment/Recommendation: Proposed Solution: oNew Text — mxRevise Text o Delete Text
The personnel qualification programs and documents listed do not comply

Wwith 2013 Edition Section XI. Only CP-189 and the ACCP Certification
program ig ligred in IWA-2310_ with the exception of SNT-TC-1A7, which is

valid only until recertification is required, which is a 5 year
recommended maximum per SNT-TC-1A 2006. As a result, T interpret IWA-2310
o TEam SNT=TC=1A 5 being discontinued and ts To longer valid for hew
Certifications. Also, the ASNT NDT Level IT and ITT programs are not
recognized as acceptable for stand alone use by any current ASME BPV

Construction Code, but historically, it may have been. I am assuming that

ig what ig inforred by the term UASNTI.

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

Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boiler & Pressure
Vessel Inspectors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,
rhough@nationalboard.org

NB Use Only

Commenter No. Issued: PR15-01 Project Committee Referred To:
25 SC Repair and Alteration

Comment No. Issued:
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NB15-1407; PR15-0126 Rev 0

NBIC Part 3

1.8.8.2 QUALITY PROGRAM ELEMENTS

i) Examinations, Tests and Inspections

A repair / replacement plan shall address all required information for performing examinations, tests and
inspections including but not limited to:

= Establishing hold points

» ldentifying procedures, methods, acceptance criteria

« Defects identified, removal methods, welding, brazing, fusing, and material requirements, reference
points used for identification

« Evaluations of results
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National Board of Boiler and Pressure Vessel Inspectors
National 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 Received No Later Than: October 13, 2014

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

Date: October 1, 2014

Commenter Name: _Nathan Carter

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

Hartford, CT 06141-0299

Commenter Phone: 860-722-5750

Commenter Fax:

Commenter Email: nathan carter@hsbct.com

Section/Subsection Referenced: Part 3, 1.8.8.2 j)
Comment/Recommendation: Proposed Solution: o New Text xRevise Text o Delete Text
Tn the third bullet, consider adding "brazing and fusing" in addition to

welding.

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

Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boiler & Pressure
Vessel Inspectars, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,
rhough@nationalboard.org

NB Use Only

Commenter No. Issued: PR15-01 Project Committee Referred To:
. SC Repair and Alteration

Comment No. Issued: 26
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NB15-1408; PR15-0127

NBIC Part 3 paragraph: 1.8.7.2 n) 2) f)

f) Nondestructive examination reports, including results of examinations,
shall identify the ASNT, SNT-TC-1A, CP-189, or ACCP certification level of
personnel interpreting the examination results. Final radiographs shall be
included where radiography has been performed. Radiographs may be

microfilmed or digitally reproduced in accordance with the requirements

listed in ASME Section V, Article 2, Mandatory Appendix VI. The accuracy
of the reproduction process shall be verified and monitored for legibility,

storage, retrievability and reproduction quality;
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NB15-0508

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

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

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

Instructions: If unable to submit efectronically, please print this form and fax or mail. Print or type clearly.

Date: QOctober 1, 2014

Nathan Carter

Commenter Name:

Commenter Address: 5B Global Standards, One State Street, PO Box 299
Hartford, CT 06141-0299

Commenter Phone; _860-722-5750

Commenter Fax:

Commenter Email: nathan carter@hsbct.com

Section/Subsection Referenced: Part 3, 1.8.7.2 n)2)f)another

Comment/Recommendation: Proposed Solution: o New Text xRevise Text o Delete Text
Fourth line down. "Radiographs may be microfilmed or digitally

reproduced". Consider making the following addition at the end of the
gsentence, "in accordance with the 'r‘r:rluﬁ'rpmpnkq listed in the latregst
Edition of ASME Section V, Article 2, Mandatory Appendix VI." This
Mandatory Appendix is titled, "MANDATORY APPENDIX VI DIGITAL IMAGE

ACOUTS TTION, DISPLAY, INTERPRETATION, AND STORAGE OF RADIUGRAPHS FOR
NUCLEAR APPLICATIONS." It provides rules for the proper considerations in
digitizing analog radiographs and storage requirements, etc.

Source: ®Own Experience/ldea b Other Source/Article/Code/Standard

Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boiler & Pressure
Vessel Inspectors, 1055 Crupper Avenue, Columbus, OH 43229, fax 61 4-847-1828, email,

rhough@nationalboard.org

NB Use Only
Commenter No. Issued: PR15-01 Project Committee Referred To:
Comment No. Issued: 27 ) SC Repair and Alteration
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NB15-1409; PR15-0130

NBIC Part 3 paragraph: 1.8.7.2 g)

\ When-the-Owner perferms-repairfreplacement-aetivities;pPurchase of materials and
small products shall meet the requirements specified in ASME Section XI, IWA 4142.
Measures shall be established to ensure that purchased material, items, and services
conform to the Owner's requirements and applicable edition and addenda of the Code
of Construction and ASME Section XI. These measures shall include identification for
material traceability. Provisions shall be identified for source evaluation and objective
evidence shall be provided evidencing quality standards for material examination upon

receipt.
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NB15-0508

National Board of Boiler and Pressure Vessel Inspectors
National 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 Received No Later Than: October 13, 2014

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

Commenter Name: Nathan Carter

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

Hartford, CT 06141-0299

Commenter Phone: 860-722-5750

Commenter Fax:

Commenter Email: nathan carter@hsbct.com

Section/Subsection Referenced: part 3, 1.8.7.2 g)
Comment/Recommendation: Proposed Solution: o New Text xRevise Text o Delete Text
This section does not address the situation when the Owner subcontracts

the repair/replacement for Category 2, only when the Owner performs the

‘I"ﬁpf—\‘i T'/vpp'l acement _activities

Source: ®XOwn Experience/ldea o Other Source/Article/Code/Standard

Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boiler & Pressure
Vessel Inspectors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,
rhough@nationalboard.org

NB Use Only
Commenter No. Issued: _PR15-01 Project Committee Referred To:
Comment No. Issued: 30 SC Repair and Alteration
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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 to an austenitic, nickel-base filler metal
having a designation F-No. 43 and limited to the following consumables:
ERNICr-3 (e.qg. Filler Metal 82), ENiCrFe-3 (e.g. INCONEL Welding
Electrode 182), ENiCrFe-2 (e.g. 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 Draft Edition

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

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

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

Date: October 7, 2014

Commenter Name: Nathan Carter

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

Hartford, CT 06141-0299

Commenter Phone: 860-722-5750

Commenter Fax:

Commenter Email: nathan carter@hsbet.com

Section/Subsection Referenced: Part 3, 2.5.3.6 5) d)
Comment/Recommendation: Proposed Solution: o New Text wRevise Text o Delete Text

Filler Metal 82, Inconel Welding Electrode 182, and INCO-WELD A are all Brand names for

‘‘‘‘‘ B - pecia Metats— PR P-B F—a—Branc—aame; e =ernged—kto be

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

classification, it can he rvead that these Brand names are veguived, which would restrict

trade by not allowing other manufacturers from supplying consumables to those

clhassifications amd Code Cases.

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

Submit Form To: Robin Hough, Secretary, NBIC Commfttee, The National Board of Boiler & Pressure
Vessel Inspectors, 1055 Crupper Avenue, Columbus, ‘OH 43229, fax 614-847-1828, email,
rhough@nationalboard.org

NB Use Only
"Commenter No. Issued: _PR15-01 Project Committee Referred To:
Comment No. Issued: 56 SC Repair and Alteration
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NB15-0509

National Board of Boiler and Pressure Vessel Inspectors
National 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 Received No Later Than: October 13, 2014

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

Date: 10/13/14

Commenter Name: Mark R. Kincs

Commenter Address: _ Xcel Energy Services Inc.

1518 Chestnut Ave., Minneapolis, MN 55403

Commenter Phone: (612) 630-4152

Commenter Fax: (612) 630-4367

Commenter Email: marl.r.kincs@xcelenergy.com

Section/Subsection Referenced: _Part 3 - Section 2.5.3.6 d)
Comment/Recommendation: Proposed Solution: o New Text  u Revise Text o Delete Text

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

welding performance qualifications only (ref. Code Cases 2733 & 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 be austenitic, nickel-based consumables limited to ASME Code Case 2733,

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

ERNiCr-3, ENiCrFe-2, or ENiCrFe-3."

Source: m Own Experience/ldea Other Source/Article/Code/Standard ASME Sect. IX & CC 2733, 2734
Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boiler & Pressure
Vessel Inspectors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,
rhough@nationalboard.org

NB Use Only
Commenter No. lssued:; _ PR15-05 Project Committee Referred To:
Comment No. Issued: 01 SC Repair and Alteration
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National Board of Boiler and Pressure Vessel Inspectors
National Board Inspection Code
Submission of Public Review Comment
2015 Draft Edition

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

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

Instructions: If unable to submit eleclronically, please print this form and fax or mail. Print or type clearly.
Date: October 7, 2014

Commenter Name: _Nathan carter

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

Hartford, CT 06141-0299

Commenter Phone: _860-722-5750

Commenter Fax:

Commenter Email: nathan_carter@hsbct . com

Section/Subsection Referenced: Part 3, 2.5.3.6 c)another
Comment/Recommendation: Proposed Solution: o New Text xRevise Text o Delete Text

Quantify humid environment. Humid is a relative term. What is Humid to an R-Certificate

understand the intent here, but really the R-Certificate holder needs to understand

Relative Humidity vs. Dewpoint and the concern for Condensate forming on the post
repaired "cold" tubes Also. the repair may occur during the day whep the humidity is
acceptable, but during the night (potentially when the repair location is not being

TETTEt St temperatuTre Ey Epproatit tie Uewpoiirt resuHting i comdensatton, witith may
evaporate off of the tubes before the day shift resumes and nobody knows of the moisture
contamination. If you state in the code that a Moisture Barrier Coating is required to

be applied after the repair. this concern is mitigated

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

Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boiler & Pressure
Vessel Inspectors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,
rhough@nationalboard.org

NB Use Only
Commenter No. Issued: ___ PR15-01 Project Committee Referred To:
Comment No. Issued: 57 SC Repair and Alteration

January 2015 Attachment Pg48



NB15-0509

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

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

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

Instructions: If unable to submit electronically, please print this form and fax or mail. Print or type clearly.
Date: October 7, 2014

Commenter Name: Nathan Carter

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

Hartford, CT 06141-0299

Commenter Phone: _860-722-5750

Commenter Fax:

Commenter Email: nathan_carter@hsbct . com

Section/Subsection Referenced: Part 3, 2.5.3.6 c)
Comment/Recommendation: Proposed Solution: o New Text  wxRevise Text o Delete Text

After the weld repair is completed and the R-1 signed, how is the requirement that the
—repair—region belept—fromhumidor meistenvirenmentsto beverified; iE Ffor—inst : ance

there is a delay in the return to service after this specific repair? During

consideration of this item, presentations discussed the use of Moisture Barrier Coatings

Bl 3 protect the repair region If this is an adequate solution, which
reduces risk, why not list the use of a moisture barrier coating is recommended at the

very reast, 1f 7ot requiritey ICS UsSes

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

Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boiler & Pressure
Vessel Inspectors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,
rhough@nationalboard.org

NB Use Only ,
Commenter No. Issued: _ PR15-01 Project Committee Referred To:
Comment No. lssuad: 58 SC Repair and Alteration
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NB15-0510

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

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

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

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

Commenter Name: _Nathan Carter

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

Hartford, CT 06141-0299

Commenter Phone: 860-722-5750

Commenter Fax:

Commenter Email: nathan cartere@hsbct.com

Section/Subsection Referenced: _ Fart 3, 3.3.4.9 b)
Comment/Recommendation: Proposed Solufion: o New Text xRevise Text o Delete Text
What about for a brazed boiler, should tube plugging by brazing be

considered for inclusion? I have no knowledge of its use.

Source: XOwn Experience/ldea o Other Source/Article/Code/Standard

Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boiler & Pressure
Vessel Inspectors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,
rhough@nationalboard.org

NBE Use Onl

; PR15-01 ; : ; ;
Commenter No. Issued: Project Committee Referred To:
Corimant No. lssued: - SC Repair and Alteration
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NB15-0511

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

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

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

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

Date: October 1, 2014

Commenter Name: _Nathan Carter

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

Hartford, CT 06141-0299

Commenter Phone: 860-722-5750

Commenter Fax:

Commenter Email: nathan_carter@hsbct .com

Section/Subsection Referenced: Part 3, 5.13.5.1 31.
Comment/Recommendation: Proposed Solution: o New Text xRevise Text o Delete Text
What about Category 3 repairs/alterations, etc? What if it was

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

ingtruction, thers ign't o way to addregg thig gituation,

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

Source: 3XOwn Experience/ldea o Other Source/Article/Code/Standard

Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boiler & Pressure
Vessel Inspectors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,
rhough@nationalboard.org

NB Use Only
Commenter No. Issued: PR15-01 Project Committee Referred To:
Comment No. Issued: 20 SC Repair and Alteration
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NB15-0512

National Board of Boiler and Pressure Vessel Inspectors
National 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 Received No Later Than: October 13, 2014

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

Commenter Name: Nathan Carter

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

Hartford, CT 06141-0299

Commenter Phone: 860-722-5750

Commenter Fax:

Commenter Email: nathan carter@hsbct.com

Section/Subsection Referenced: Part 3, $3.5.5 b)
Comment/Recommendation: Proposed Sofution: o New Text  mRevise Text o Delete Text
My comment refers to Section VIII, Division 1, Part UGI-79 and UGI-80

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

do no ndearcatand h on coma o he cuhgeco on aro cted and not the

whole of UGI-79 and UGI-80. In my opinicn, all of UGI-79 and UGI-80
should be included.

Source: XOwn Experience/ldea o Other Source/Article/Code/Standard

Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boiler & Pressure
Vessel Inspectors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,
rhough@nationalboard.org

NB Use Only
Commenter No. Issued: _PR15-01 Project Committee Referred To:
Comment No. Issued: 21 SC Repair and Alteration
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NB15-0613

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

Instructions: If unable fo submit electronically, please print this form and fax or mail. Print or type clearly.

Date: October 1, 2014

Commenter Name: _Nathan Carter

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

Hartford, CT 06141-0299

Commenter Phone; _860-722-5750

Commenter Fax:

Commenter Email: nathan carter@hsbct.com

Section/Subsection Referenced: Part 3, S6.14.1
Comment/Recommendation: Proposed Solution: o New Text xRevise Text o Delete Text
Fifth line down. "Registered Inspector" is used but is not defined in

Part 3. Use of the term "Inspector" and "Registered Inspector" is also

—e=i oo e oI re =k

Consistency is needed in this Supplement.

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

Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boiler & Pressure
Vessel Inspectors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, email,
rhough@nationalboard.org

NB Use Only

Commenter No. Issued: __PR15-01 Project Committee Referred To:
SC Repair and Alteration

Comment No. Issued: 36
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NB15-1410 0513;-PR15-0122

NBIC Part 3 paragraph: §6.14.1 f)

f) The non-embossed Code Symbol stamping, when directly 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;alerationsermedifieatien- stamping or
nameplate may be used for more than one repair to a Transport Tank, provided the

repair -alteration;-er-medification-activity is carried out by the same certificate holder;
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NB15-0513

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

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

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

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

Date: October 1, 2014

Commenter Name: _Nathan Carter

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

Hartford, CT 06141-0299

Commenter Phone: 860-722-5750

Commenter Fax:

Commenter Email: nathan carter@hsbct.com

Section/Subsection Referenced: Part 3, S6.14.1 )
Comment/Recommendation: Proposed Solution: o New Text — mRevise Text o Delefe Text
I understand the intent for numerous repairs throughout the life of a

Transport Tank using one nameplate under the conditions listed. Do you

aa mean fo o nitg 0 - o0 nd modificatione o he

under a single nameplate/stamping? Please reconsider this.

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

Submit Form To: Robin Hough, Secretary, NBIC Committee, The National Board of Boiler & Pressure
Vessel Inspectors, 1055 Crupper Avenue, Columbus, OH 43229, fax 614-847-1828, emall,
rhough@nationalboard.org

NB Use Only
Commenter No. Issued: ___PR15-01 Project Committee Referred To:
Comment No, Issued: 99 SC Repair and Alteration
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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:

NBIC 2013, Part 3

3.3.4.3 WASTED AREAS

d) Tubes

1) Wasted areas on tubes may be repaired by welding, provided that, in the judgment of the Inspector
the strength of the tube has not been impaired. Where deemed necessary, competent technical advice
should be obtained from the manufacturer or from another qualified source. This may be necessary
when considering such items as size limitations of repaired areas, minimum tube thickness to be
repaired, tube environment, location of the tube in the boiler, and other similar conditions.

2) The WPS followed shall be qualified for weld metal buildup in accordance with ASME Section IX. When
the code of construction required postweld heat treatment (PYWHT) for butt welds, the WPS followed
for the weld buildup, shall be qualified with PVWHT.

b) Statement of Need

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

This Item opened to address a minimum wall thickness of base metal and welding processes prior to
commencing build-up of wasted areas.

Reference National Boiler Service, Inc. report presented to Black Liquor Recovery Boiler Advisory
Committee during October 2013 meeting.
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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.

See attached report. (8 Pages)

January 2015 Attachment Pg57



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

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

Thought your committee members might find attached interesting. It is extracted from the BLRBAC
October 2013 meeting minutes (posted on the www.blrbac.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 next maintenance outage. For remainder, the pad weld becomes a long-term solution that
may again leak.

It might be helpful for this industry if a “Welding Method” could be developed for inclusion in Part 3.
Best Regards,

Dave P

Senior Stafl Engincering Specialist

F'M Global - Engincering Standards, Equipment Hazards
781-255-4734
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Appendix B — Weld Build-Up Research 2 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 cutside diameter
of bailer tubes {approx.180 thick) that were turned down (milled) on a lathe toa thickness of
,120" 1007, 0907, .080°% .070” thick to simulate hoiler 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 Vessel industry. Other jargon or terms used to describe this type of repair are Pad
welding (which is most frequently usad) and Weld Overlay,

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

The Following Welding Processes were used:

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

= SWIAW [Stick) - 3/32" Filler Meital

= GMAW {MIS) (Hard Wire) - .035" Bare Wire Filler Metal
Note: The tubes must be cleaned thoreughly before welding.

The Tube positions when the weld build up was performed was albout 45° and Vertical positions to
simidate different configurations in a boiler such as vertical (Water-wall Tubes), Flat (Floor or Roof
Tubes) and approximately 45° {Arch or Sloped Floor Tubes etc.).

The followiing photos are of weld build up that were performed on tube specimens that were cutin
half to wiew and inspect the inside of the tulas. A description of our fiindings is under each photo.

Welding Terms:

= Burn-thru — & hals is burned throwgh the base metal.

= Melt-Hhn — The welding filler metal iz melted through ko the inside of the base metal fpush-thru).
» Sugaring - Oxidation of the weld orbase mefkal.

Base Metal Designations and Terms:

# p1 - Carban Steel Tubes "5A 178, 210 etc.” = p3 - CarbonfMoly Steel Tubas, “5A209 T1°

# P4 - 1.25% Chrom, Alloy Steel Tubes, “$A4 213 TI1"  * P5- 2.25% Chrom, Alloy Steel Tubes , “SA 213 T22
# pg —Stainfess Steel Tubes, “5A 213 TP 304,308,316 etc.”

Conclusion

From this research, It is our opinion, the GTAW (TIG) procass, is not récorimended to perform
weld Build Up on P1, P3, P4 or P5 base metals that are helow ,100" thick. Burn-thru and melt-
thru is virtually inevitable,

The GMAW [MIG) process {downhill progression with .035 Wire Size) can be used to Perform
Weld Build Up on Tuhes as thin as .080" thick, with minimal melt-thru or burn thru.

For stainless hase metals (P8), it i not good practice or recammended to perform Weld Build Up
on base metals that are below .120” thick. Extreme oxidization (Sugaring) virtually cannotbe
avoided on the Inside diameter of the tube where no backing ar shielding gas is utilized.

Steve Harville

Corporate Quality Control Manager

176 North Industrial Blid, PO Box 279. Trenton. GA 30752 P.(706) 657:6200 F: (706)/6537-4875

wananationalboiler eam

Meeting Minutes BLRBAC October 9, 2013
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OD: Carhon Steel {P1) SMAW {Stick) process with £ 7018 - 3/32" was used on thase
samples, The Weld Progression was Uphill. On all 4 of these samples the Welder
Burned-thru the base metal, as the samples got thinner, the Burn-thru was more

frequent.

| = N 8 i t
ID: Carbon Steel (P1) The Burn-thru that you see hera is not "Melt-thru” it is “Burn-
thru.” Holes were actually burned in the base metal and filled back up with the
SMAW process 3s the Welder was welding. Note: 070" sample was too thin to Wald.

Meeting Minutes BLRBAC Qctober 9, 2013
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Appendix B — Weld Build-Up Research (Cont.) 2 Materials & Welding Subcommittee

N 00 ¥
0D: Carbon Steel (P1), GTAW (TIG) process with £ 70 52 - 3/32" was used on these
samplas. The Weld Prograssion was Uphill. On all 4 of these samples the Welder Melted-
thru the base metal, as the samples got thinner, the Melt-thru was mare frequent and
excassive.

GTAW

e’

0" Samples

i

ID: The Melt-thru hare is vary excassive on the 0507 080" and .07

Meeting Minutes BLRBAC October 9, 2013
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Wl : J , ‘ ; L

OD: Carbon Steel (P1), GMAW (MIG) process with £ 70 52 - .035" Wira was used on these
samples. The Weld Progression was Downhill, Uphill is not recommended. Cnall of these
samples the Wealdar had very minimal Melt-thru on all thicknasses of the base metal. The
GMAW Pracess requires the base metal to be vary clean. When applying Weld Build Up
on Tubes of approximatly .120” and belaw, GMAW (MIG) is the preferred method for
Weld Build UP.

!

1D: Notica the Melt-thru on the Tube [D is vary minimal.

Mecting Minutes BLRBAC October 9, 2013

January 2015 Attachment Pg62



Page - 87
Appendix B — Weld Build-Up Research (Cont.) # Materials & Welding Subcommittee

(4 4 .Al

ey - —

QD: Stainless: GTAW (TiG) process with E 3161 - 3/32" was used on these samples. The
Weld Progression was Uphill. On all 3 of these samples the Welder Melted-thru the base
metal, as the samples got thinner, the Melt-thru was mora frequant and excessiva,

gt ) R Nk
{1 et : il | 2ok N 8 7 4 SN i3
ID: Stainless: The Meli-thru on the 100" & .080" thick samples was excessive and
“sugared” (oxidized) the ID of tha Tube. This is becausa the 1D of the Tube is not aceassible
to usa 3 Backing Gas such as Argon to shield tha base matal or weld area.

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

o e
. e e

.-_; " ‘ 8. (1 ‘- ) 4 , 5 .
QD: 1-1/4 Chrome (P4), SA 213 T11: Superheat Tube Simulation {with Water in thea Tube).

GTAW [TIG) process with ER 805 B3-3/32" was used. The Weld Progression was Uphill. Welder
Burnad-thru the base metal once on the 090" sample and muliiple times on the 070"

sample.

SanElr ;ﬁ.-%“ y

e

R
2l N

e | i

A1 =N s TR o i L . o : - /
ID: 1-1/4 Chrome (P4), SA 213 T11 Superheat Tube Simulation {with Water in tha Tube). With
water in the Tube, thera is little to no indication it is about to burn thaugh the base metal, With
tha .070" Tube we had to let it cool 3 to 5 minutes betwaen weld passes or between half a weld

Y

pass.

Meeting Minutes BLRBAC October 9, 2013
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ELECTRIC POWER
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Weld Repair of Grade 91 Piping and Components

- Phase 3 Technology Transfer
Best Practice Guideline for Well-Engineered Weld Repair of Grade 91
Steel (3002003383)

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

National Board Inspection Code Part 3
January 20, 2015




996 jJuswyoeny 510z Aenuep

Subject Who can attend

Program 87 Technology Transfer Week
. Location: Brown Hotel, Denver, CO

Jun 22 Weld Repalri of Grade 91 Plplnq and e e mental Eraieet
Jun 23 . Components — Technology Transfer pleunders Onl J
(8am-noon) (SPN 3002001569) :

New Supplemental Program Launch:
Jun 23 Application of Well-Engineered Weld Open to Industry for
| (1 m-5- m) Repairs for Grade 91 and other Creep  Comment (future meetings
| R Strength-Enhanced Ferritic (CSEF) for funders only)
Steels (SPN 3002004332) |
Jun 23 - Industry Reception Open to industry
CSEF Interest Group Open to industry

Jun 24

Topic: Life Management of Gr. 91 Steel

Jun 25 . . . .
EPRI Fossil Materials & Repair (P87) ,
4 :rl.rl]nnzoi ) Technology Transfer Program 87 Funders Only

More details on P87 cockplt and EPRI calendar of events
:PE' ELECTRIC POWER

RESEARCH INSTITUTE

® 2014 Electric Power Research Institutz, Inc. All rights reserved. 2
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Application of Well Engineered Weld Repairs for Gr. 91
. and other Creep Strength Enhanced Ferritic (CSEF) Steels

Objectives and Scope
» Develop and apply well-engineered weld
repairs 1o:
— Specific components
— Specific damage mechanisms
— Other CSEF steels such as Grades

23/24/92
Value Details and Contact
» Increased safety of weld repair through - The participant cost is $30k/year with a

apolication of a damage tolerant weld design oo e T cOmmimen:
i S g  Qualifies for Tailored Collaboration

. Increased inspectability using non destructive  (TC)and Self-Directed Funds (SDF)

evaluation techniques John Siefert or Jonathan Parker
« Partners will hold one meeting per year 10 - [siefert@epri.com; 704-595-2886

prioritize and agree on broader collaboration  * iparker@epri.com; 704-595-2791
— SPN Number: 3002004332

Effectively transfer welding and repair technology

through targeted repairs for CSEF Steels
| =Pl

ELECTRIC POWER
RESEARCH INSTITUTE

© 2014 Electric Power Research Institute, Inc. All rights reserved. 3
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EEEEEEE ‘POWER

EPR | S,
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" Introduction

- Best Practice Guideline for Well-Engineered Weld Repair of
Grade 91 Steel (EPRI Report 3002003383) has been made
publically available and is available:

— http://www.epri.com/abstracts/Pages/ProductAbstract.as
px?Productld=000000003002003833

- This guideline should be considered as a document which
initiates a review process with the National Board for
inclusion of material-specific repair methods into the NBIC
not currently covered by Welding Method 6

EPI2I | reics msmire

® 2014 Electric Power Research Institute, Inc. All rights reserved. 5
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§ Purpose

- This guideline describes best practices which
should be used for fabrication of a well-
engineered weld repair using alternative
strategies for post-construction mitigation of
damaged Grade 91 steel components.

— Although emphasis is on alternative weld repair
techniques, the guidance can be utilized to assist in the
development of welding procedures where “traditional”

PWHT is required

EPIR | ez msmur

® 2014 Electric Power Research Institute, Inc. All rights reserved, 6
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Sections

o Introduction

« Responsibilities

» Acceptable weld repair methods
« General guidelines
 Qualification

» Training and familiarization
 Repair roadmap

» Root cause analysis

» Assessment of base metal

» Selection of welding procedure
« Excavation of defects

© 2014 Electric Power Research Institute, Inc. All rights reserved.

- Geometry of weld repair
o Fill technique

« PWHT guidance (where
applicable)

« NDE of weld repair
« Post-repair testing
« Post-repair inspection intervals

» Avoidance of stress corrosion
cracking

e Conclusions
» References
» 9 Appendices

ELECTRIC POWER
RESEARCH INSTITUTE

=Pl
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F Responsibilities

- Responsibilities and expectations must be defined for each
stakeholder in the repair process:

— Owner/User

— Responsible Engineer

— Repair Contractor (o)

— Repair Contract E——
Inspector o (e (7 B )

. s 1. Approve overall repair plan and Engineer 1. Provide QC/QA
— Verification Inspector submited by e ezl 1 peveoproparpen || niechnicl
organization and engineer 2. Develop training, PQRs °V°1'15 g Ebase on
3 2. Select the englneer, repair and mock-ups for welder i"%;’;:::ms
or Owner's INSpector) | Fiommra . || Sumnneme || 2w
3. Verify that all required goals simulate the expected sure ITP is
were met constraints of the repair performed and
4. Inform other interested 2. Develop inspectionitesting documentationis
e ! n S thO r parties (L.e: Insurers, co- plan (ITP) for before, during complete and
owners, etc.) of the repair and after repairs accurate
Qfonnationlstatus j 4. Ensure proper document
: submittal during and after
— Quality Assurance
5, Review and address all

wnmnfamances j

— Quality Control

ELECTRIC POWER
RESEARCH INSTITUTE

=Pl

® 2014 Electric Power Research Instifute, Inc. All rights reserved. 8
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SMAW
FCAW
GTAW
SMAW

sCr-1Mo  COnTeled FCAW
GTAW

SMAW
Ni-base FCAW
GTAW

 1250°F

Matching (675°C)’

None

I Acceptable Weld Repair Methods
| Filler | Method | PWHT | Filler Metal AWS Classification |

E9015-B9A
EQ1T1-BoA
ER90S-BOA
E8015-B8
E81T1-B8
ER80S-B8

ENiFeCr-48, ENiCrFe-2C, ENiCrFe-3P

None
ERNiC__rFe-4B, ERNiCr-3E

1Minimum time at PWHT temperature to be conducted to requirements in applied construction code
ABO1 classification is pending for the various Grade 81 matching filler metal product forms

BAlso known as EPRI P87 filler metal
CAlso known as INCO-WELD A
DAlso known as INCONEL 182

EAlso known as Filler Metal 82

Note: INCONEL and INCO-WELD are registered trademarks of the Special Metals Corporation family of companies

© 2014 Electric Power Research Institute, Inc. All rights reserved, 9

ELECTRIC POWER
RESEARCH INSTITUTE
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General Guidelines have been Provided for
* Each of the Three Welding Methods

- Selection, application and approach for excavation of a
given weld repair method is a complex process

— Eor stub to header welds, a raft with Ni-base
filler and weld the stub to the raft using Ni-base filler

— For welded components (i.e. wyes,

tees, branches), a local repair i
using E8015-B8 until the 4
component can be replaced EE S
with a forging

— For through-thickness i depos.{'i‘a‘he.d iy, SRl G O
girth welds, E9015-B9 Fillet Weld Pl
with a step weld and low F‘f \*
PWHT 1 L 1

{Side View through wall thickmess of pipe} {Side View firough wall thickness of pipe)

E':El ELECTRIC POWER

ECTRIC POW
RESEARCH INSTITUTE
© 2014 Electric Power Research Institute, Inc. All rights reserved. 10
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How One Utility Classified Repair Procedures
I and the Issue of Permanent vs. Temporary

. “TVA employs two types of repair welding procedures. The
first is the so-called “permanent repair’, and the second
“temporary repair.” These terms have little meaning in a
literal sense. The choice of the terminology was made
for the following reason: permanent repair includes
stress-relief. We use a welding electrode very compatible
‘o the base material and apply a full stress-relief to alleviate
the low ductility in the HAZ. We consider that a permanent
repair.”

From: “TVA's Experience with Casings.” Workshop Proceedings: Life Assessment and Repair of Steam
Turbine Casings. EPRI, Palo Alto, CA: CS-4676-SR. [July 1986]

EPR | Ea

@ 2014 Elactric Power Research Institute, Inc. All rights reserved. 11
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Permanent vs. Temporary Repair is not a Function of
PWHT, but of Design, Damage and Welding Procedure

- “For temporary repairs, two different procedures are used —
one with an Inconel electrode and another with a low-alloy
electrode. These procedures do not include stress-relief. At

some later date, we will remove that temporary repair and
put in a permanent repair when we have time, when it is
economical and feasible, and other conditions are met.

- But temporary repairs sometimes run for 15 years, and
permanent repairs sometimes crack again after three
years. So one cannot call either one permanent or
temporary — the quality of the repair seems to be a
function of the stress and the thermal cycles for that
particular part of the casing.”

From: “TVA’s Experience with Casings.” Workshop Proceedings: Life Assessment and Repair of Steam
Turbine Casings. EPRI, Palo Alio, CA: CS-4676-SR. [July 1986]

EPIU | rsiarcs msmure

© 2014 Eleciric Power Research Institute, Inc. All rights reserved. 12
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¢ Qualification

. Where defects were not present in the as-deposited filler metal,
there were no issues in qualifying:

— E9015-B9 + Low PWHT
— Ni-base + No PWHT

- The only issue arising in qualification was ensuring that E8015-
B8 had sufficient ductility to pass the standard 2T side bend test

— Documented elongation in the filler metal and in the as-
welded condition is 14% (as opposed to minimum of 18% for
SA-387 Grade 91)

— NBIC should consider relaxed qualification requirements
for side bend testing of E8015-B8 repairs

- Language/discussion added to invalidate requirements for QW-
290 (i.e. “temper bead” rules)

ELECTRIC POWER
RESEARCH INSTITUTE

=2l

© 2014 Electric Power Research Institute, Inc. All rights reserved. 13
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Failure Location
MPa

Example of an ASME B&PV Code Section IX PQR Results
(Results shown for E9015-B9 + Low PWHT)

R T

Pass No Cracks Observed
1b Pass No Cracks Observed
RTT1a 100.6 693.8 Base
2a Pass <1/8" Crack Observed
RTT1b 1004 6924 Base |
- 2b Pass No Cracks Observed
RTT2a 100.8 695.2 Base
: — 3a Pass No Cracks Observed
RTT2b 0.0 9. o
¢ - L i G e 3b Pass No Cracks Observed
1UTS = Ultimate Tensile Strength. The minimum UTS
for SA-387 Grade 91 is 85 ksi 4da Pass No Cracks Observed
4b Pass No Cracks Observed

15" are the “top” bend tests
2‘p” are the “bottom” bend tests

ELECTRIC POWER
RESEARCH INSTITUTE

=l

© 2014 Electric Power Research Instiiute, Inc. All rights reserved.
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Training and Familiarization

. Must be conscious of the craft labor (capabilities and nationalities)
— Mock-ups
— Ni-base versus Fe-base
— Native language?

— “TVA uses some special technigues on turbine casings. One is o
run mock-up tests. For configurations that restrict access to the
weld, it is often necessary to use mirror welding. In such a case, We
use a mock-up test to familiarize the welders with the weld area.”

From: “TVA's Experience with Casings.” Workshop Proceedings: Life Assessment and Repair of Steam
Turbine Casings. EPRI, Palo Alio, CA: CS-4676-SR. [July 1986]

" The use of mock-up tests and careful screening will
always be a necessity. The stakes for a weld repair
are higher and there may be little margin for error

EPEI ELECTRIC POWER

RESEARCH INSTITUTE

L

2014 Electric Power Research Instilute, Inc. Al fights reserved. 15
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Repair Roadmap

— = Potential Aliernatives = Operating temperature and pressure

| Need for repair "denuﬁeil <Run « Cyclingioperation mode ® T h 2 d =

A » Repair (weld or other) = Geometry I S rO a l I l a p I S n O

o Replace «Orientation of damage with respectto
& Determine root cause for damage | the component 5 i
« Extent of damage
* e Condition of parent material with respect a I I - I n CI u S Ive 7 b u t
E a weld repair the appropriate decision? to composition and microstructure

- intended to be a

T Additional PWHT Considerations s s
I ir & = Com| twill need to be supported
[ st 1 wnmrin [ TR S starting point for the

and/or other structural restraints

| Establish componentspecific details 55

Select welding process ’ = Proper guidance (such as AWS .
D10.10) and identification of acceptabie =
(GTAW, SMAW, FCAV, etc) PWHT vendor e n I n ee r a n e n
v s Physical challenges of the companent
= Potential for distortion

.
B ™ user to write a

. Controlled Fill _ | Additional Ni-base Considerations

* Ni-base Filler Metal | » Post repair NDE more challenging i =
» PQRs may be more difficult to qualify
[ Establisn welder quaicaion - Welders need o be property rainsd specitication an
q’ - Controlled Fill Additional 9Cr-1Mo Considerations = = =g
Prepare the damaged area for welding: € cramoriller Metsl [ |+ For SMAW process, slectrode size |de nt]f Cntl Cal Ste S
o Excavation {with preheat if needed) should be restricted 1o <4.0 mm dia.
= Groove profile and surface finish  Post repair monitoring should always
& Cleanliness of groove and surfaces with 50 mm Provide training and include evaluation of weld metal and Lt X
(2 inch) from edges of groove administer qualification test HAZ as the weld metal is malching in I n e re p a ! r
« Where PWHTis mandated: fit-up, backing, For complex repairs, a mockup creep to the Grade 91 Type IV failure
preheating elements, thermocouples, insulation that best resembiles the repair
ot ki eotimalgosis L i e o Process
g9 Hn welding method forrepair
v Yes | N
| Perform repair, PWHT (if required) and inspections_| Yes

v
l?epairauueptable? l—NOﬁI Welder problem? I—NO%I Procedure problem? |
W Yes
l Document repair and return to service J

Evaluate need far post-repair inspection
| and inspection Intervals |

EPIR | rscarcn wemmor

© 2014 Eleciric Power Research Institute, Inc. All rights reserved. 16
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Root Cause Analysis

e The type of damage
o Location/extent of damage

. And issues in design, operation, fabrication and
construction are critical to outlining a well-engineered repair

Design Operation Fabrication Construction

* Welded - Temperatures ° Composition of » Temporary weld
construction above design  materials attachments
("eéﬂit:”d’caps’ - High system « Lack of monitoring of * Lack of control of
wyes, tees) loads preheat, interpass or  welding consumables

* Pysiam ﬂ’oads  Transients, PWHT e Repair/remediation

 Cold spring CyC]ing o Excessive PWHT ° Qua“ty assurance

* DMwWs » Excessive tempering . pocumentation of work

« WSRFs actually performed

ELECTRIC POWER
RESEARCH INSTITUTE

1 =

© 2014 Electric Power Research Institute, Inc, All rights reserved. 17
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Assessment of Base Metal Condition

. This is a complex topic that warrants more detail and is the
subject of on-going research in Program 87

- Even a well-engineered weld repair in poorly performing
material cannot improve the performance of this material

150

] Mean Gr. 91
T HAZ Failures
1004, i i
m 7 ‘.-..-.‘o-
= e
7]
8 1/
i ] e
5 Aberthaw Cross-weld 5
5( - Creep Tests / ............ -
| Gr. 91 HAZ Service Failures ““a.  *

20000 20500 21000 21500 22000
LMP= (273+T,°C)x(20+log(t., hours))

ELECTRIC POWER
RESEARCH INSTITUTE

=2l

© 2014 Elsctric Power Research Inslitute, Inc. All ights reserved. 18
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Excavation of Damage Requires a Well-
Engineered Approach

1

» Where damage is identified ina specific
location, key questions arise:
— ls the parent material identical on both
sides of the weld? If not:
- Composition vasily different?
» Manufacturing route for material? {’ Full '}
— i.e. Pipe vs. forging vs. casting
— Is damage expected to be isolated, or
present through the thickness of the HAZ?
— What is the geometry of the weldment? Full + Step
» i.e. compound bevel vs. single bevel etc.% ,’?
— Urgency of the repair and need for a
permanent solution

ELECTRIC POWER
RESEARCH INSTITUTE

—
==l

© 2014 Electric Power Research Institute, Inc. All rights reserved. 19
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=

« |n this scenario, a weld metal HAZ
is created in the as-deposited filler
metal

— In some cases, extensive
damage has been documented
in this scenario in EPRI testing

— Furthermore, “If weld repairs
of CSEF steels are required,
it is absolutely essential to
avoid making HAZ formed in
ex-service weld metal’

« From: Kubushiro et al. “Microstructure
and Creep Property of Long-term
Serviced Mod. 9Cr-1Mo Steels after
Repair Welding.” 2014 PVP Conference.

© 2014 Electric Power Research Institute, Inc. All rights reserved,

' Repair where the Damage is Excavated with a
. “Minor Repair” is not Optimal

Crack Linked at
Failure

X Barrel 3

EPR | Ea
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1. Weld starting on the bevel
and working to the center of
the excavation

50% overlap bead to bead
Stringer beads only

300°F (150°C) minimum
preheat |

550°F (290°C) maximum
interpass

6. Electrode diameter limitation

> Fe-base: 2.5 mm (3/32
inch) or 3.2 mm (1/8 inch)

> Ni-base: 3.2 mm (1/8 inch)
for beads in contact with

=N

n

bevel and 3.2 mm (1/8 inch)

or 4.0 mm (5/32 inch) for fil

® 2014 Electric Power Research Institute, Inc. All rights reserved.

24

Notes:

1. The excavationshouldhave

roundedcornersto prevent
lack of fusion. It may be
advisable to use a smaller

diameterelectrode (such as $ .
Note 1

2.5mmor3/32in.) to
ensure goodtie in.

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

3. Thefill passes along the
bevelshould berestricted in
heightso asto not reduce
accessiothe boftom ofthe
excavationforthe welder

Additional Instriictions:
+» The fill passes shouldbe

conducted working “outside-in g

wherabythe fill passes are first
deposited on eitherside ofthe
excavation and additional fill
passesare deposited welding
towards the centerof
axcavation

+ 50% overlap is recommended
forall welding passeseitherin
contactwith the bevel or fill

= Siringerbeads only are
recommended forall welding

passeseitherin contactwith S

the bevelorfill

s A 2.5mm (3/32in.) diameter
elecirode may be utilizedfor the
weld passes in contactwith the
bevelbutis not mandated nor
required foraccepiable
performarice

b Controlied Fill Technique — 6 Simple Rules

3.2mm (1/8 in.) diameter
electrode for fill passes Note 3

=r,i2l
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Recommendations

> The “acceptable welding window”
has been defined by practical and
scientific limits:
— Preheat of 300°F (150°C) to
avoid hydrogen induced
cracking |

— Interpass of 550°F (290°C) to
promote tempering within a
layer (i.e. bead to bead)

— This does not mandate a lower
minimum preheat should an
end-user wish to utilize a
preheat of ~400°F (204°C) or if
a construction code mandated
it

® 2014 Eleciric Power Research Insiituie, Inc. All rights reserved.

Justification for Preheat and Interpass
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. Post Weld Heat Treatment (PWHT) Guidance is

beyond that of AWS D10.10

. Pads must wrapped onto the parts without gaps and never overlap
- Minimize gaps between heating pads

. In addition to AWS D10.10, it is recommended to have at least one
thermocouple installed under each pad

- Thermocouples under pads must be insulated
. A single control thermocouple should not control multiple heaters

- Monitoring or control thermocouples should be located underneath
pads in the location of the expected highest temp.

» For thickness transitions, mandate multiple control zones
» Redundancy of control thermocouples
s [f possible, ID should be monitored
» Single point monitoring is unacceptable
« Avoid excessively high ramp rates
EPR | o N
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NDE and Post Repair Testing

- NBIC NB-23 requires that all repairs to pressure-retaining items
shall be verified by examination or test. Liquid pressure testing,
also known as hydro-testing, is widely used for this purpose.

— 2013 Edition of the NBIC Part 3, Table 4.4.2

» The NBIC does not restrict post-repair testing to only liquid
pressure tests; alternate testing methods are recognized in
NBIC, Part 3, 4.4.1

— Based on critical flaw size calculations, a minimum critical flaw
size of ~0.10 inch (3 mm) should be detected by the selected
NDE method.

» Post-repair inspection is not considered a single event

— A recommended base re-inspection interval is every other
planned major outage or six years, whichever is less.

— The Owner/User may expand or compress the re-inspection
interval based on trend results from previous inspections.

EPEI ELECTRIC POWER

RESEARCH INSTITUTE

© 2014 Electric Power Research Institute, Inc. All rights reserved. 24
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Stress Corrosion Cracking — 3 Simple Rules

» Rule 1 = Apply and keep dry
— The outside diameter of the weld repair should be coated
with a water-resistant coating including ~1 inch (25 mm)
beyond the weld on either side of the fusion line

+ VVaseline, paint, WD-40, Crisco, efc.

— The weldment be properly protected from all moisture or
preserved “dry” prior to unit startup, especially where the
piping is directly exposed to the environment, such as in
some combined cycle power plants.

EPR | S

@ 2014 Electric Power Research Institute, Inc. All righis reserved. 25
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Stress Corrosion Cracking — 3 Simple Rules

> Rule 2 — Eull penetration weld repairs should undergo a
PWHT

— For weld repairs that must be made using a full
penetration weld, it is recommended that the weldment
be made using the matching -B9 consumables and a
minimum PWHT of 675°C (1250°F)

ELECTRIC POWER
RESEAR

=Err2l

® 2014 Electric Power Research Institute, Inc. All rights reserved. 26
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. Stress Corrosion Cracking — 3 Simple Rules
. Bead on Plate Experiments — Depth of HAZ in Grade 91 Steel

3.2 mm dia., Ni-base 3.2 mm dia., Fe-base 2.5 mm dia., Fe-base

. Rule 3 — When a land can be left for a full penetration weld, limit the
diameter of the electrode in direct contact with the land to 2.5 mm
(3/32 inch) or use controlled GTAW process

— For weld repairs where a land can be left in the weldment, it is
recommended that the land be at least 0.20 inch (5 mm) thick to avoid
creating an HAZ that is exposed to the ID surface.

ELECTRIC POWER
RESEARCH INSTITUTE
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Appendices

More will be added as-required

. A — Filler Metal Compositions, as Listed in ASME B&PV Code
Section IIC and Code Cases

» B — Common Base Metal Compositions for Grade 91 Product
Forms as Listed in ASME B&PV Code Section lIA

» C — Exemplar Filler Metal Procurement Form

. i: — Evaluation of Hardenability of Filler Metal E8015-B9 (9Cr-

Mo)

s E — Evaluation of Hardenability of Filler Metal E9015-B9 (9Cr-
1Mo-VNDBN) in the As-welded and Low PWHT Condition

» E — Performance of Through-thickness Weld Repairs in Grade
91 Steel

> G — Performance of Weld Repairs Using E8015-B8 Filler Metal
and Importance of the Grade 91 Parent Metal Condition

» H = Effect of the Weld Repair Quality on Performance

. | — Effect of Geometry on the Performance of Weld Repairs in
Grade 91 Steel =Pl

© 2014 Electric Power Research Inslitute, Inc. All rights reserved. 28

ELECTRIC POWER
RESEARCH INSTITUTE



e66d JuswydeRy §L0z Aenuer

. Conclusions

. |t is clear that the technical details for “best practice”
regarding welding of low alloy bainitic steels do not apply
directly to welding of tempered martensitic steel. Thus,
repair techniques commonplace for “conventional” low-alloy
steels are not directly relevant for repairs on Grade 91

steels.

— And the need for an NBIC supplement to address
weld repair of Grade 91 steel not covered in Welding
Method 6

. Furthermore, technical definition of the best-option repair in
Grade 91 steel components is not a one-size-fits-alll
“approach

EPI2I | iiiica msmre
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L Proposed Path Forward

- NBIC committee members to review draft and provide
feedback prior to July 2015 meeting

— EPRI will address any issues, concerns, comments, efc.

- Draft NBIC Supplement covering the balance of repair
scenarios for Grade 91 steel to be brought forward by end
of 2015 for voting in 2016

EPISN | resciicy st

® 2014 Electric Power Research Institute, Ine. All rights reserved. 30



GeBd uswyoeny G0z Aenuep

- Weld Repair of Grade 91 Steel is being Performed
" or Planned Using Procedures without PWHT

» An HRSG unit was brought off load shortly before a
planned outage as a result of a steam leak from a small
diameter HP superheater outlet pressure impulse line
(incorrect material). Temporary repairs to three lines were
carried out using nickel-based GTAW socket welds to allow

rapid return to service.

¥ 2 1.25t min.
1 min.
1 t SOCKET WELD FITTINGS
— _.:_-1 /8 mm ‘ SHOULD ONLY BE USED
WHERE BUTT OR BRANCH
WELDS ARE IMPRACTICAL

\ \ Mo undercut to be present

" . Thi al lted aw
‘| 0.8 mm diametric clearance hisisdgashall (Bt be malisd away

| From: Cold Weld Repair of Ferritic Components —
Case Studies of UK Power Stations. EPRI, Palo
Alto, CA: 3002003362. 2014.

=PI | rescaecs wsmure
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Post Weld Heat Treatment (PWHT) is

® Complicated

- Additional guidance is provided to supplement AWS D10.10

» Guidance below is for a pipe that is 14 inch OD (356 mm) X 1.25
inch (31.75 mm) wall thickness, horizontally aligned with no

thickness transition
AWS D10.10 Optlon 1A Option 28

Control Band Wldth 12.8t 19.2t

+20 lnches 49 mches 20 inches 28 inches
(508 mm) (1245 mm) (508 mm) (711 mm)

Heated Band Width

Gradient Control Band 30 inches 60 inches 30 inches 38 inches
Width (762 mm) (1524 mm) (762 mm) (965 mm)
Reduction in through-wall 0% . 40% .
temperature gradient (52°F, 29°C) e (~30°F, 17°C) —

Alncrease the heated band width
BChange from a soak band width scenario o a control band width scenario
=2l

ELECTRIC POWER
RESEARCH INSTITUTE
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General Guidelines — Considerations for Weld
 Method 1 (Matching + PWHT)

« Matching filler metal is used

» Elecfrode size restricted to < 5/32 inch (4.0 mm) dia.

. Low PWHT decreases the potential for excessive tempering in
the HAZ or base material

. Low PWHT will decrease risk of exceeding the AC, for Grade 91

- Low PWHT can be expected to relieve some or most of the
welding residual stresses in the component

» Recommend minimum PWHT temperature (1250°F, 675°C) is
below ASME B&PV Code minimum specified in Sec. | or B31.1

. Restraints and accommodation of thermal expansion siresses
during PWHT need to be addressed

- Where charpy impact toughness tests are required, a low PWHT
may not be sufficient to meet the specified requirements

EEEEEEEEEEE
RESE ARCH INSTI UTE

=Pl
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General Guidelines — Considerations for Weld
¥ Method 2 (9Cr-1Mo + No PWHT)

» Filler metal matches the creep strength of the Grade 91 HAZ

» Filler metal is less hardenable than matching filler metal and
tempers more readily during welding and in service

« No concern for carbon migration as the Cr content is
matching to Grade 91 steel

» Electrode size should always be restricted to < 5/32 inch (4.0
mm) in diameter and more preferably to < 1/8 inch (3.2 mm)

- Post-repair inspection and inspection intervals will need to
include weld metal and HAZ

— Depending on the creep strength of the base metal,
damage may occur in either the HAZ or weld metal or both

ELECTRIC POWER
RESEARCH INSTITUTE
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-. ‘General Guidelines — Considerations for Weld
¢ Method 3 (Ni-base+ No PWHT)

. The electrode size for fill passes against the bevel should be 1/8
inch (3.2 mm) diameter

» The electrode size for all fill passes can be 5/32 inch (4.0 mm)
diameter

s Increased defect tolerance in weld metal
- NDE is more challenging during the repair and following repair
» Tendency to form microfissures and/or lack of fusion defects

— The defects have not been shown to contribute to a reduction
in performance

. The skill of the welder can be an important variable

. The temperature of the component as welding residual stresses
may not relax rapidly at temperatures <650°C (1022°F)

- Post-repair inspection and inspection intervals will need to
include fusion line and HAZ as there may be a risk for damage in

both locations and consistent with reported DMW failures |
EPPR | ki e
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Results for Four Parent Metal Conditions and the Same

¥ Welding Procedure (E9015-B9 + Low PWHT)

140 - Grade 91 HAZ Failures
T <« (Mean Behawor} """
1 20 1 . e AL T '.
S 100-
=
# 80
@ .
= 4e-9THAZ Failures,” ..,
’ 60 (Mean-ZO% Behavior) e, ~
- “Xe-.010C-2 .
Grade 91 HAZ Failures — 2. 1 ~
{Aberthaw Barrel 2) .........
20000 20500 21000

LMP = (273+T, °C) x (20+log(t,, hours))
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Partial Weld Repair

1. The excavationshouldhave

Notes:

roundedcomersto prevent
lack of fusion. It may be
advisable to use a smaller

2.5mmor3/32in.)to
ensure goodtie in.

2. The step should be machined
atleast10 mm beyondthe
fusion line of the original weld

3. Thefill passes along the
bevel should be restricted in
heightso as o not reduce
accesstothe bottomofthe
excavation forthe welder

AdditionalInstructions:
« Thefill passes should be

diameterelecirode (such as, S
N

conducted working “outside—ing

wherabythe fill passes are first
deposited on eitherside of the
excavationand additionalfill
passesare deposited welding
towards the centerof
excavaiion

s 50% overlap is recommended
forall welding passeseitherin
contactwith the bevelor fill

- Stringerbeads cnly are
recommended forall welding
passeseitherin contact with

the bevelor il S
+ A 2.5mm (3/32in.) diameter

electrode may be utilized for the
weld passes in contact with the
bevel butis not mandated nor
requiredforacceptable
performance

e

ote1

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

© 2014 Electric Power Research Institute, Inc. All rights reserved.

3.2 mm (1/8 in.) diameter
N}te 2 N oi 2 elecuode fotr fill passes
Note 1 Note 1

2.5 mm (3/32 in.) diameter

electrode for fill passesin

contactwith root pass 1o
prevent blow-through

—— S~ GTAWroot pass (1) — 3_{2 g 0{.1 f:o in ;)'” =

1. The excavation should have roundedcornersio By | heancoipSipme [ e
preventiack offusion. If may be advisable o use a
smallerdiameterelectrode (such as 2.5mm or
3/32in.) to ensure goodtie in.

2. The step should be at least 10 mm in width S

3. Thefill passes along the bevel should be restricted
in heightso as fo not reduce access fo the bottom
ofthe excavation forthe welder

Additional Instructions: e
= The fill passes should be conducted working “outside-in, whereb ythe fill passes are first deposited
on eitherside of the excavation and additional fill passes are deposited welding fowards the centerof
excavation

« 50% overlap is recommendedforall welding passes eitherin contactwith the bevelor fill

» Stringerbeads only are recommended forall welding passes eitherin contactwith the bevel orfill
+A 2.5 mm (3/32in.) diameterelectrode may be utilized for the weld passes in contactwith the bevel
butis notmandated norrequired for acceptable performance

EPI2 | resiiicy msmre
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Action ltem Reguest Form

NB15-1404

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:

Part 3
1.6.1
NVaterials

i) 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.

3.2.1 MATERIAL REQUIREMENTS FOR REPAIRS AND ALTERATIONS
a) The materials used in making repairs or alterations shall conform insofar as possible to the original code

of construction or construction standard or code selected, including the material specification requirements
used for the work planned. Carbon or alloy steel having a carbon content of more than 0.35% shall not be
welded unless permitted by the original code of construction. The “R” Certificate Holder is responsible for
verifying identification of existing materials from original data, drawings, or pressure-retaining item records,
and identification of the materials to be installed. Consideration shall be given to the condition of the existing
material, especially in the weld preparation area. If the existing material cannot be verified (unknown),

the "R” Certificate Holder shall perform a chemical analysis and hardness testing, as a minimum, of the
unknown material to verify its weldability and strength or may elect to qualify a weld procedure. If there is

a question with regard to the weldability characteristics of the material, then competent technical advice

should be obtained.

January 2015 Attachment Pg103



b) Statement of Need

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

1. Repair organizations are required to add to the quality manual a description of how existing material
is identified. In 1.6.1 1)

2. Organizations are required to consider and verify existing material as part of their responsibility in 3.2.1 a)

These organizations are somewhat confused what is meant by existing material in NBIC Part 3.

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.

This was discussed at the NBIC Subgroup Repair and Alteration meeting on January 20, 2015.

These organizations are somewhat confused what existing material is meant in NBIC Part 3. They have asked
to add a definition or explanation in Part 3 as what is meant by existing material.

d) Task Group Assigned
Project Manager: Wayne Jones,

Members: Marty Toth, Joel Amato, and Rob Trout
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1/9/14
IN14-0401
NB15-1405

Action ltem NB15-1405 from

Request for Interpretation
Robert V. Wielgoszinski
Hartford Steam Boiler of CT

ltem NB15-1405 (was IN 14-0401)

Purpose Code Interpretation & possible revision to present Code rules

Scope: Repairs and alterations to vessels constructed of ferritic materials with tensile
properties enhanced by heat treatment, i.e. Part UHT material.

Background During the construction of liquid propane vessels it is typical to use SA-517 Gr. E (P-

No. 11B) for use as heads and shells for propane transport tanks. The ASME Code
requires the base materials, welding materials, and the WPS’s to be qualified with
impact tests. Also, the Code requires production impact testing to be performed.
This is where the actual vessel material, actual filler materials, are welded with the
actual WPS to be used in production, and the weld coupon is impact tested to meet
the specified results of Section VIII. To do so, the Manufacturer of the vessel is sure
to purchase enough extra base and filler material to perform these tests.

When repairs / alterations are made to these vessels the NBIC requires the rules of
the original construction Code to be followed. As such, any new material to he
added to a vessel or any WPS's used or any filler metal used for the repair must
then be impact tested and meet the results stated in Section VIII. Also, production
impacts must therefore be made since thisis a mandatory Section VIl requirement.
This is usually accomplished by making a weld coupon out of existing material cut
from the vessel and welding it to the new material to be added to the vessel, and
then impact testing specimens from that coupon. But, not all repairs / alterations
lend themselves the ability to take existing material from the vessel. If a small
nozzle is added to the vessel, only a few inches of material is taken from the vessel.
Or say a crack is to be weld repaired or there is weld metal build up to be made on
some worn or wasted area. Then there is no extra material to be taken away from
the vessel to run coupons for production impacts. Strict interpretation of the ASME
Code would now require a piece of steel to he removed to run production impacts
and then a flush patch installed over the area removed.

some individuals look at the words in NBIC, Part 3, Section 1, paragraph 1.2, where
it says, “...the standard governing the original construction shall conform, insofar as
possible...” gives one the leeway to not require production impacts because it's not
possible. Others indicated that it is possible but not practical to cut perfectly good
material out of a vessel when there is no need to. And others will say that the
ASME clearly requires existing material to be removed to run impact tests. One
thing is clear though, and that is there is fack of uniformity in applying these rules.
So we are looking to the NBIC to provide some guidance in this matter. The
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IN14-0401
NB15-1405

Jurisdiction in this case is the US DOT, and 49CFR Chapter 1 § 180.413(a)(1) states
that the NBIC is to be followed for repairs and modifications. DOT is also looking to
the NBIC for clarification.

Depending on the responses to the inquiry it may be prudent revise the Code to be
more specific in this area of UHT materials.

Proposed
Questions

Question 1: The NBIC Part 3 paragraph 1.2 states that a repair shall be carried out
“insofar as possible to the section and edition of the ASME code most applicable to
the work planned.” If a vessel is constructed using SA-517-E (P-11B) material to
ASME Section VIl Div. 1, where production and weld procedure impact tests were
required during construction, would a repairto a crack in the shell require
production and weld procedure impact testing under the NBIC?

Proposed Reply 1:

Yes.

Question 2: If the answer to Question 1 is yes and there was no SA-517-E material
from the original lot available, would the repair require the addition of new base
material (e.g. a flush patch around the area of the crack) so that production impact
tests could be performed with the original base metal to the new base metal?
Proposed Reply 1:

Yes.

Question 3: If the vessel described in Question 1 was to be altered by adding an SA-
675 (P-1) pump flange to the shell, would production and weld procedure impact
tests be required using the same lot P-1 and P-11B base materials as used in the
alteration?

Proposed Reply 1:

Yas.
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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 37
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. s the performance of PWHT of
the vessel considered an alteration and subject to documentiation 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 in accordance with NBIC Part 3, paragraph
3.3.4.3.a), the final thickness (current base metal thickness of the
repair area plus weld metal build up) of the repair shall be the
nominal thickness shown on the original Manufacturer’s Data
Report or the minimum required thickness plus any future
corrosion allowance for the desired remaining life?

Comimittee’s
Reply

Reply #1: Yes. Note that when weld buildup is based upon
minimum required thickness plus any future corresion allowance
for the desired remaining life, NBIC Part 2, Section 4.4 shall be
used for assessment of damage mechanisms, remaining life,
inspection frequency, etc.

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 VI, 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.

UG-16 GENERAL
(b) Minimum Thickness of Pressure Retaining Components. Except for the special
provisions listed below, the minimum thickness permitted for shells and heads, after
forming and regardless of product form and material, shall be 1/16 in. (1.5 mm)
exclusive of any corrosion allowance.
Exceptions:
(1) the minimum thickness does not apply to heat transfer plates of plate-type
heat exchangers;
(2) this minimum thickness does not apply to the inner pipe of double pipe heat
exchangers nor to pipes and tubes that are enclosed and protected from
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mechanical damage by a shell, casing, or ducting, where such pipes or tubes are
NPS 6 (DN 150) and less.
(3) the minimum thickness of shells and heads of unfired steam boilers shall be
1/4 in. (6 mm) exclusive of any corrosion allowance; (4) the minimum thickness
of shells and heads used in compressed air service, steam service, and water
service, made from materials listed in Table UCS-23, shall be 3/32 in. (2.5 mm)
exclusive of any corrosion allowance.
(5) this minimum thickness does not apply to the tubes in air cooled and cooling
tower heat exchangers
(e) Corrosion Allowance in Design Formulas. The dimensional symbols used in all
design formulas throughout this Division represent dimensions in the corroded
condition.

UG-25 CORROSION

(a) The user or his designated agent (see U-2) shall specify corrosion allowances other
than those required by the rules of this Division. Where corrosion allowances are not
provided, this fact shall be indicated on the Data Report.

(b) Vessels or parts of vessels subject to thinning by corrosion, erosion, or mechanical
abrasion shall have provision made for the desired life of the vessel by a suitable
increase in the thickness of the material over that determined by the design formulas, or
by using some other suitable method of protection. (See Nonmandatory Appendix E.)

NONMANDATORY APPENDIX E SUGGESTED GOOD PRACTICE REGARDING
CORROSION ALLOWANCE

E-2

When the rate of corrosion is closely predictable, additional metal thickness over and
above that required for the initial operating conditions should be provided, which should
be at least equal to the expected corrosion loss during the desired life of the vessel.

E-3

When corrosion effects are indeterminate prior to design of the vessel, although known
to be inherent to some degree in the service for which the vessel is to be used, or when
corrosion is incidental, localized, and/or variable in rate and extent, the designer must
exercise his best judgment in establishing a reasonable maximum excess shell
thickness. This minimum allowance may, of course, be increased according to the
designer’s judgment.

UG-27 THICIKKNESS OF SHELLS UNDER INTERNAL PRESSURE,

(a) The minimum required thickness of shells under internal pressure shall not be less
than that computed by the following formulas,'® except as permitted by Mandatory
Appendix 1 or Mandatory Appendix 32.

t = minimum required thickness of shell

PR SEt
=——— or P=———
SE - 0.6P R + 0.6t

January 2015 Attachment Pg110



UG-34 UNSTAYED FLAT HEADS AND COVERS

(a) The minimum thickness of unstayed flat heads, cover plates and blind flanges shall
conform to the requirements given in this paragraph. These requirements apply to both
circular and noncircular?! heads and covers. Some acceptable types of flat heads and
covers are shown in Figure UG-34. In this figure, the dimensions of the component
parts and the dimensions of the welds are exclusive of exira metal required for
corrosion allowance.

UG-45 NOZZLE NECK THICKNESS
The minimum wall thickness of nozzle necks shall be determined as given below.
For access openings and openings used only for inspection:

tuG-45 = ta

For other nozzles:

Determine ;.

£, = min [£p3, max (tp1, tp2)]

tyG-45 = max (tg, tp)
where

t, = minimum neck thickness required for internal and external pressure using UG-27
and UG-28 (plus corrosion allowance), as applicable.

ty1 = for vessels under internal pressure, the thickness (plus corrosion allowance)
required for pressure...

ty2 = for vessels under external pressure, the thickness (plus corrosion allowance)
obtained by using the external design pressure as an equivalent internal design
pressure...

ty3 = the thickness given in Table UG-45 plus the thickness added for corrosion
allowance.

tue.as = minimum wall thickness of nozzle necks

UG-80 PERMISSIBLE OUT - OF - ROUNDNESS OF CYLINDRICAL, CONICAL, AND
SPHERICAL. SHELLS
(b) External Pressure. The shell of a completed vessel to operate under external
pressure shall meet the following requirements at any cross section:
(3) For cylinders and spheres, the value of t shall be determined as follows:
(-a) For vessels with butt joints, ¢ is the nominal plate thickness less
corrosion allowance. )
(-c) Where the shell at any cross section is made of plates having different
thicknesses, t is the nominal thickness of the thinnest plate less corrosion
allowance.
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UG-98 MAXIMUNM ALLOWABLE WORKING PRESSURE

(b) The maximum allowable working pressure for a vessel part is the maximum internal
or external pressure, including the static head thereon, as determined by the rules and
equations in this Division, together with the effect of any combination of loadings listed
in UG-22 which are likely to occur, for the designated coincident temperature, excluding
any metal thickness specified as corrosion allowance. See UG-25.

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.

ASME Section VlII, Division 2,

Table 2-D.1 Instructions For The Preparation Of Manufacturer’s Data Reporis
Note No. 16: Thickness is the nominal thickness of the material used in the fabrication
of the vessel. It includes corrosion allowance.

4.1.2 MINIMUM THICKNESS REQUIREMENTS

Except for the special provisions listed below, the minimum thickness permitted for
shells and heads, after forming and regardless of product form and material, shall be
1.6 mm (0.0625 in.) exclusive of any corrosion allowance.

4.1.4 CORROSION ALLOWANCE IN DESIGN EQUATIONS

4.1.4.3 The user shall determine the required corrosion allowance over the life of the
vessel and specify such in the User's Design Specification. The Manufacturer shall add
the required allowance to all minimum required thicknesses in order to arrive at the
minimum ordered material thickness.

4.1.5 DESIGN BASIS

4.1.5.1 Design Thickness.

.. the design thickness shall not be less than the minimum thickness specified in
paragraph 4.1.2 plus any corrosion allowance required by paragraph 4.1.4.
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From: David Martinez
Date: January 26, 2015

Subject: | voted “Negative” to the proposed wording of response to IN14-0801

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’?

API 510 allows for an alternative method for determining required thickness. This
means that

API 510 allows for an alternative method for determining minimum required
thickness. The proposed response will require final weld build-up to be a specific
thickness above the minimum thickness required, where-as the owner should be
able to perform weld metal build-up to a finished thickness the owner desires, as
long as weld build-up at least equals minimuim thickness required as attained by
the calculation options available to them for determining the minimum required
thickness. The current proposed wording restricts the owner to deposit weld to
Nominal thickness minus the Corrosion Allowance (CA). The owner should be
allowed to deposit weld to at least Nominal thickness minus the CA, but not limit
the owner to Nominal thickness minus the CA.

Deposit weld

g y

rNominal thicknessJ Minimum required thickness plus any
remaining-life CA if applied

APl 510 - Pressure Vessel Inspection Code
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For vessels with inside diameters less than or equal fo 60 in. (150 cm), one-half the vessel diameter or 20
in. (60 cm), whichever Is less.

For vessels with inside diameters greater than 80 in. (150 cm), one-third the vessel diameter or 40 in.
(100 em), whichever is less.

7.4.2.2 Along the designated length, the thickness readings should be equally spaced. For areas of
considerable size, multiple lines in the corroded area may have to be evaluated to determine which length
has the lowest average thickness.

PRESSURE VESSEL INSPECTION CODE: IN-SERVICE INSPECTION, RATING, REPAIR, AND
ALTERATION7-3 :

7 4.2 3 If circumferential stresses govern, (typical for most vessels) the thickness readings are taken
along a longitudinal length. If longitudinal stresses govern (because of wind loads or other factors), the
thickness readings are taken along a circumferential length (an arc).

7.4.2.4 When performing corrosion averaging near a nozzle, the designated length shall not extend within
the limits of the reinforcement as defined in the construction code.

7.4.2.5 When performing remaining life calculations in 7.2, the lowest average of any length in the
corroded area is substituted for tactual.

7.4.3 Evaluation of Pitting
During the current inspection, widely scattered pits may be ignored as long as all of the following are true:

a.The remaining thickness below the pit is greater than one-half the required thickness (1/2 trequired).
b.The total area of the pitting that is deeper than the corrosion allowance does not exceed 7 in.2 {45 cm2)
within any 8-in. (20- cm) diameter circle.

¢.The sum of the pit dimensions that is deeper than the corroslon allowance along any straight 8-in. (20-
cm) line does not exceed 2 in. (5 cm).

7.4.4 Allernative Evaluation Methods for Thinning

7.4.4.1 An alternative to the procedures in 7.4.2 and 7.4.3, components with thinning below the required
thickness may bhe evaluated by employing the design by analysis methods of either ASME Section VIll,
Division 2, Appendix 4, or AP1 579 Appendix B. These methods may also be used to evaluate blend
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ground areas where defects have been removed. It is Important to ensure that there are no sharp corners
in blend ground areas to minimize stress concentration effects.

7.4.4,2 When using ASME Section VIII, Division 2, Appendix 4, the stress value used in the original
pressure vessel design shall be substituted for the Sm value of Division 2 if the design stress is less than
or equal to 2/3-specified minimum yield strength (SMYS) at temperature. If the original design stress is
greater than 2/3-specified minimum yield strength at temparature, then 2/3- specified minimum yield
strength shall be substituted for Sm. When this approach is to be used, an engineer shall perform this
analysis.

7.4.5 Joint Efficiency Adjustments

When the vessel surface away from a weld is carroded and the joint efficiency is less than 1.0, an
independent calculation using the appropriate weld joint factor (typically 1.0) can be made. For this
calculation, the surface at a weld includes 1 in. (2.5 cm) on either side of the weld (measured from the
toe) or twice the required thickness on either side of the weld, whichever is greater.

7.4.6 Corraded Areas in Vessel Heads 7.4.6.1 The required thickness at corraded areas of ellipsoidal and
torispherical heads can be determined as follows:

a.ln the knuckle region of the head, use the appropriate head formula in the construction code.

b.In the central portion of the head, use the hemi-spherical head formula in the construction code. The
central portion of the head is defined as the center of the head with a diameter equal to 80% of the shell
diameter.

7.4.6.2 For torispherical heads, the radius to use in the hemi-spherical head formula Is the crown radius
(equal fo the outside diameter of the shell for standard torispherical heads, though other radii have been
permitted).

7.4.6.3 For ellipsoidal heads, the radius to use in the hemi-spherical head formula shall be the equivalent
spherical radius K1D, where D is the shell diameter (equal to the inside diameter) and K1 is given in
Table 7-1. In Table 7-1, h is one-half the length of the minar axis [equal to the inside depth of the
ellipsoidal head measured from the tangent line. For many allipsoidal heads, D/2h equals 2.0,

7.5 AP 579 Fitness-for-Service Evaluations

Pressure containing components found to have damage that could affect their load carrying capability
(pressure loads and other applicable loads, e.g., weight, wind, etc., per API 579) shall be evaluated for
continued service. Fithess-for-service evaluations,
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Table 7-1—Values of Spherical Radius Factor K1

intermediate values.

i
t
&

7-4AP! 510 such as those documented in APl 578, may be used for this evaluation and must be
applicable to the specific damage observed. The following techniques may be used as an alternative to
the evaluation techniques in 7.4,

a.To evaluate metal loss in excess of the corrosion allowance, a fitness-for-service assessment may be 1
performed in accordance with AP1 579, Parts 4 or 5, as applicable. This assessment requires the use of a
future corrosion allowance, which shall be established based on Section 6 of this inspection code. !

b.To evaluate blisters and laminations, a fitness-for-service assessment should be performed in F
accardance with APl 579, Part 7. In some cases, this evaluation will require the use of a fulure corrosion i
allowance, which shall be estabiished based on Section 6 of this inspection code.

c.To evaluate weld misalignment and shell distortions, a fitness-for-service assessment should be
performed in accordance with API 579, Part 8.

d.To evaluate crack-like flaws, a fitness-for-service assessment should be performed in accordance with
APl 579, Part 9. When manual shear wave ulfrasonic techniques are employed to size flaws, an industry-
qualified UT shear wave examiner shall be used.

e.To evaluate the effects of fire damage, a fitness-for-service assessment should be performed in
accordance with APl 5§79, Part 1.

7.6 Required Thickness Determination

The required thickness shall be based on pressure, mechanical, and structural cohsiderations using the
appropriate design formulae and code allowable stress. For services with high potential consequences if
failure were to occur, the engineer should consider increasing the required thickness above the calculated
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minimum thickness to provide for unanticipated or unknown loadings, undiscovered metal loss, or
resistance to normal abuse.

8.1 Repairs and Alterations

All repairs and alterations shall be performed by a repair organization in accordance with the applicable
principles of the ASME Code, or the applicable construction or repair code. Repairs to pressure-relieving
devices should follow API 576. The repair organization must follow all applicable safety requirements as
designated in 5.3.

8.1.1 Authorization

All repair and alteration work must be authorized by the inspector before the work is started by a repair
organization. Authorization for alterations to pressure vessels that comply with ASME Section VIII,
Divisions 1 and 2, and for repairs fo pressure vessels that comply with ASME Section VIII, Division 2, may
not be given until an engineer has also authorized the work. The inspector will designate the hold points
that are required. The inspector may give prior general authorization for limited or routine repairs on a
specific vessel provided the inspector is satisfied with the competency of the repair organization and the
repairs are the kind that will not require a pressure test (e.g. weld overlay of pitting on a vessel that does
not require post-weld heat treatment).

8.1.2 Approval

8.1.2,1 Before any repairs or alterations are performed, all proposed methods of design, execution,
materials, welding procedures, NDE, and testing must be approved by the inspector and, if an alteration,
by an engineer. The inspector may establish hold points to be implemented during the work execution.

8.1.2.2 The inspector shall approve all specified repair and alteration work at designated hold points and
after complation of the work in accordance with the repair plan.

8-2API1 510

The inspection plans shall include monitoring the integrity of the temporary repair until permanent repairs
are complete,

8.1.5.1.2.1 Fillet-welded patches may be used to malke temporary repairs to damaged, corroded, or
eroded areas of pressure vessel components. Cracks shall not be repaired in this manner unless the
engineer determines that the cracks will not be expected to propagate from under the patch. In some
cases, the engineer may need to perform a fitness-for-service analysis. Temporary repairs using fillet-
welded patches shall be approved by an inspector and engineer. The use of fillet-welded patches may be
subject to the acceptance of the governing jurisdiction.
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8.1.5.1.2.2 Fillet-welded patches require special design consideration, especially related to weld joint
efficiency. Fillet-welded patches may be applied to the internal or external surfaces of shells, heads, and
headers provided that, in the judgment of the engineer, either of the following [s true:

a.The fillet-welded patches provide design safety equivalent to reinforced openings designed according to
the applicable construction code,

b.The fillet-welded patches are designed to absorb the membrane strain of the parts so that in
accordance with the rules of the applicable construction code, the following result:

1. The allowable membrane stress Is not exceeded in the vessel parts or the patches. 2. The strain in the ‘
patches does not result in fillet-weld stresses that exceed allowable stresses for such welds. :

Exceptions to this requirement shall be justified with an appropriaie fitness-for-service analysis.

8.1.5.1.2.3 A fillet-welded patch shall not be installed on top of an existing fillet-welded patch. When
installing a fillet-welded patch adjacent to an existing fillat-welded patch, the distance between the toes of
the fillet weld shall not be less than: |

where d= minimum distance between toes of fillet welds of adjacent fillet weld attachments, in in. (m), :
R=the inside radius of the vessel, in in. (m), t= the actual thickness of the underlying vessel wall, in in.
(m). 8.1.5.1.2.4 Fillet-welded patch plates shall have rounded corners with a minimum radius of 1 in. (25
n1) minimum radius.

8.1.5.1.3 Lap Band Repairs A full encirclement lap band repair may be considered if the following
requirements are met:

a.The design is approved and documented by the engineer and inspector. b.The repair is not covering a :
crack in the vessel shell. c.The band is designed to contain the full vessel design pressure. ‘

d.All longitudinal seams in the repair band are full penetration butt welds with the design joint efficiency
and inspection consistent with the appropriate code.

e.The circumferential fillet welds attaching the band to the vessel shell are designed to transfer the full
longitudinal load in the vessel shell, using a joint efficiency of 0.45. Where significant, the eccentricity
effects of the band relative to the original shell shall be considered in sizing the band attachment welds.

8.1.5.3 Filler Metal Strength for Qverlay and Repairs to Existing Welds

8.1.5.3.1 The filler metal used for weld repairs should have minimum specified tensile strength equal to or
greater than the minimum spegcified tensile strength of the base metal.
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8.1.5.3.2 If a filler metal is used that has a minimum specified tensile strength lower than the minimum
specified tensile strength of the base metal, the compatibility of the filler metal chemistry with the base
metal chemistry shall be considered regarding weldability and service damage. In addition, all of the
following shall be met:

a.The repair thickness shall not be more than 50% of the required thickness of the base metal (this
excludes corrosion allowance).

b.The thickness of the repair weld shall be increased by a ratio of minimum specified tensile strength of
the base metal and minimum specified tensile of the filler metal used for the repair.

THill = d x Sbase/Sfill where

Tiill= thickness of repair weld metal, in in. (m), d = depth of base metal lost by corrosion and weld
preparation, in in. (m),

Shase = base metal tensile strength, in ksi (MPa), Sfill= filler metal tensile strength, in ksi (MPa).

8-4AP| 510 ¢.The increased thickness of the repair shall have rounded corners and shall be blended into
the base metal using a 3-to-1 taper. d. The repair shall be made with a minimum of twa passes.

8.1.5.4 Repairs to Stainless Steel Weld Overlay and Cladding
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