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1. Call to Order  
The meeting was called to order at 8:04 am on January 13, 2016 by Mr. Mark Mooney. 
 

2. Introduction of Members and Visitors  
The attendees are identified on Attendance sign in sheet (Attachment Pages 1-2). With the attached attendance 
listing, a quorum was established. 
 

3. Announcements 
M. Mooney (Chairman) and J. Metzmaier (Secretary) presented announcements for the remainder of the week. 
 

4. Adoption of the Agenda 
Motion was made to adopt the agenda as presented.  Motion was unanimously approved. 
 

5. Approval of the Minutes of July 15, 2015 Meeting 
A motion was made to approve the subcommittee on Inspection minutes from July 15, 2015.  The motion was 
unanimously approved. 
 

6. Review of Rosters 
 
a. Membership Nominations 

There were no nominations for new members to SG Inspection. 
 

b. Membership Reappointments 
Mr. Mark Mooney, Mr. Venus Newton, and Mr. Paul Welch were all eligible for reappointment to SG 
Installation.  All reappointments were unanimously approved. 
 

c. Officer Selection 
There are no SG Installation officer positions that require a vote at this meeting. 
 

7. Old Business 
 

i. Interpretations 
There are no interpretations assigned to SC Inspection. 
 

ii. Action Items 
 

Item Number: NB07-0910 NBIC Location: Part 2, S6 Attachment Pages 3-5

General Description: Review of Part 2 S6 for completeness and accuracy 
 
Subgroup: Inspection  
Task Group: S. Staniszewski (PM), G. McRae, J. Riley, C. Withers 
 
January 2016 meeting action: 
S. Staniczewski presented the document passed unanimously in SG Inspection.  A motion was made to approve 
this document.  The motion was unanimously approved. 
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Item Number: NB11-0204A NBIC Location: Part 2, S2 Attachment Page 6

General Description: Review NDE requirements for stayed areas on historical boilers 
 
Subgroup: Historical 
Task Group: M. Wahl (PM), J. Larson, F. Johnson 
 
January 2016 meeting action: 
R. Underwood presented the changes passed at Historical SG.  Further changes were made at the Subcommittee 
Inspection.  A motion was made to approve the document as revised at the Subcommittee Inspection.  The motion 
was unanimously approved. 

 

Item Number: NB13-0903 NBIC Location: Part 2, S2.14 No Attachment

General Description: Add safety requirements for use of liquid or gaseous fuels to fire a historical boiler 
 
Subgroup: Historical 
Task Group: D. Rupert (PM), T. Dillon, J. Larson, R. Bryce 
 
January 2016 meeting action: 
R. Underwood reported to Subcommittee Inspection a progress report of no progress. 

 

Item Number: NB13-1002 NBIC Location: Part 2 www.nbicshare.org

General Description: Review inspection requirements against ASME B31.1 Power Piping code 
 
Subgroup: Inspection 
Task Group: M. Schwartzwalder (PM), J. Frey, V. Newton, M. Mooney, D. Canonico, M. Horbaczewski, B. 
Dobbins 
 
January 2016 meeting action: 
M. Schwartzwalder gave a progress report.  They discussed with the SG the options of adding something in to the 
NBIC Part 2 with regards to B31.1 or just reference to B31.1.  Task group will meet and have something to 
present in July 2016. 
-Remove B. Dobbins from the Task Group. 
-Add C. Withers to the Task Group. 

 

Item Number: NB13-1301 NBIC Location: Part 2 www.nbicshare.org

General Description: Review finite element analysis methods and how they pertain to inspection 
 
Subgroup: Inspection 
Task Group: J. Riley (PM), S. Staniszewski, M. Schwartzwalder, M. Mooney, R. Pate 
 
January 2016 meeting action: 
M. Mooney reported that there is no action needed from the Subcommittee.  The item was sent back to SC due to 
insufficient response by the Main Committee letter ballot from July 2015 
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Item Number: NB13-1302 NBIC Location: Part 2 Attachment Pages 7-8

General Description: Review inspection requirements for cryogenic pressure vessels 
 
Subgroup: Inspection 
Task Group: J. Riley (PM), A. Renaldo, R. Dobbins, R. Bartley, R. Pate, D. Graf 
 
January 2016 meeting action: 
M. Mooney presented the document that was unanimously approved at Subgroup Inspection.  A motion was made 
to approve the document.  The motion was unanimously approved. 

 

Item Number: NB13-1303 NBIC Location: Part 2 Attachment Pages 9-11

General Description: Review inspection requirements for biomass fired boilers 
 
Subgroup: Inspection 
Task Group: M. Mooney (PM), M. Horbaczewski, D. Canonico, J. Safarz 
 
January 2016 meeting action: 
M. Mooney presented the document that was unanimously approved at Subgroup Inspection.  A motion was made 
to approve the document.  The motion was unanimously approved. 

 

Item Number: NB13-1406 NBIC Location: Part 2, S1 www.nbicshare.org

General Description: Add requirements for inspection of superheater units 
 
Subgroup: Inspection 
Task Group: R. Stone (PM) 
 
January 2016 meeting action: 
M. Mooney gave a progress report.  A new project manager has been assigned.  No further action to report. 
-Add P. Welch (PM) & M. Mooney to the Task Group. 

 

Item Number: NB13-1409 NBIC Location: Part 2, S1 www.nbicshare.org

General Description: Address method for analyzing bulges created by overheating in stayed boiler surfaces 
 
Subgroup: Inspection 
Task Group: M. Mooney (PM), R. Stone 
 
January 2016 meeting action: 
M. Mooney gave a progress report.  A new project manager has been assigned.  No further action to report. 
-Add P. Welch (PM) to the Task Group. 
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Item Number: NB13-1701 NBIC Location: Part 2, 2.3.6.6 Attachment Pages 12-15

General Description: Review inspection requirements for wire wound pressure vessels 
 
Subgroup: Inspection 
Task Group: R. Dobbins (PM), M. Mooney, J. Riley, V. Scarcella, G. Galanes 
 
January 2016 meeting action: 
M. Horbaczewski presented document showing changes to address disapprovals from Main committee letter 
ballot.  The document was revised by the Subcommittee Inspection group and a motion was made to approve the 
document.  The motion was unanimously approved. 
-New task group Project Manager: M. Horbaczewski. 
-Remove B. Dobbins from the task group. 

 

Item Number: NB14-0901 NBIC Location: Part 2 No Attachment

General Description: Review inspection requirements for pressure vessels designed for high pressures 
 
Subgroup: Inspection 
Task Group: M. Horbaczewski (PM), M. Schwartzwalder, D. Graf, G. Scribner 
 
January 2016 meeting action: 
M. Horbaczewski gave a progress report of no progress. 

 

Item Number: NB14-1001 NBIC Location: Part 2, 5.2.1 Attachment Pages 16-19

General Description: Add requirements to address replacement of duplicate nameplates where the original 
nameplate is intact and attached to an inner vessel, where it may or may not be visible 
 
Subgroup: Inspection 
Task Group: J. Larson (PM), P. Welch, D. Ford, R. Pate, J. Getter, G. McRae, M. Horbaczewski, B. Petersen 

January 2016 meeting action: 
Action Item NB15-0204 & NB15-2105 have been combined with the documents this Action Item.  
M. Mooney presented the changes unanimously approved at Subgroup Inspection.  A motion was made to accept 
these changes.  The motion was passed unanimously. 

 

Item Number: NB14-1101 NBIC Location: Part 2 www.nbicshare.org

General Description: Diaphragm weld inspection. 
 
Subgroup: Inspection 
Task Group: P. Welch (PM), D. Graf, R. Stone 

 
January 2016 meeting action: 
M. Mooney gave a progress report of no progress. 
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Item Number: NB14-1701 NBIC Location: Part 2 No Attachment

General Description: Add diagrams for local thin areas (LTAs) for low pressure propane tanks 
 
Subgroup: Inspection 
Task Group: G. McRae (PM), T Vandini, J. Getter, M. Mooney 
 
January 2016 meeting action: 
A motion was made to close this item with no action due to no one on the committee knowing the history/origin 
behind this item.  The motion was unanimously approved.  

 

Item Number: NB14-1801 NBIC Location: Part 2 www.nbicshare.org

General Description: Ferrules 
 
Subgroup: Inspection 
Task Group: R. Stone (PM) 

 
January 2016 meeting action: 
M. Mooney gave a progress report.  A new project manager has been assigned.  No further action to report. 
-Add P. Welch (PM) & M. Mooney to the Task Group. 

 

Item Number: NB14-1802 NBIC Location: Part 2 www.nbicshare.org

General Description: Riveted staybolt head dimensions and Figure S1.2.2-c 
 
Subgroup: Inspection 
Task Group: R. Stone (PM) 
 
January 2016 meeting action: 
M. Mooney gave a progress report.  A new project manager has been assigned.  No further action to report. 
-Add P. Welch (PM) & M. Mooney to the Task Group. 

 

Item Number: NB15-0201 NBIC Location: Part 2 www.nbicshare.org

General Description: Provide consistent language in all areas of the NBIC affected by the closure of NB13-0701 
 
Subgroup: Inspection 
Task Group: J. Riley (PM), M. Mooney, T. Vandini, M. Clark, G. McRae 
 
January 2016 meeting action: 
M. Mooney gave a progress report.  The task group should have something for the July 2016 meeting. 
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Item Number: NB15-0204 NBIC Location: Part 2, 5.5.2 Attachment Pages 16-19

General Description: Investigate Part 2, 5.5.2 and 5.5.3 for consistency with requirements about replacement of 
stamping during inservice inspection generated from NB12-1801 
 
Subgroup: Inspection 
Task Group: B. Petersen (PM), P. Welch, C. Withers 
 
January 2016 meeting action: 
This item was combined with NB14-1001 & NB15-2105 and closed with the unanimous vote of approval on 
NB14-1001. 

 

Item Number: NB15-0504 NBIC Location: Part 2, S10 www.nbicshare.org

General Description: Result of PR15-0701, PR15-0702 and PR15-0703, clarify what the National Board 
Commissioned Inspector’s specific duties are when inspecting high pressure composite vessels 
 
Subgroup: Inspection 
Task Group: E. Brantly (PM), M. Mooney, M. Horbaczewski, V. Newton 
 
January 2016 meeting action: 
M. Mooney gave a progress report of no progress.  They should have something to present at the July 2016 
meeting. 

 

Item Number: NB15-0801 NBIC Location: Part 2, CO2 Supplement Attachment Pages 20-24

General Description: Result of PR15-0602, clarify which inspection requirements for CO2 pressure vessels apply 
specifically to the National Board Commissioned Inspector 
 
Subgroup: Inspection 
Task Group: M. Mooney (PM), P. Welch, V. Newton, T. Barker 
 
January 2016 meeting action: 
M. Mooney presented the documents passed at Subgroup Inspection.  A few revisions were made, and a motion 
was made to accept the revised document.  The motion was unanimously passed. 

 

Item Number: NB15-0901 NBIC Location: Part 2, CO2 Supplement Attachment Pages 20-24

General Description: Result of PR15-0205, PR15-0206, PR15-0207, PR15-0208, PR15-0209, PR15-0210, PR15-
0211 and PR15-0402, address issues in the CO2 supplement regarding requirements for inspection of equipment 
that are outside of the scope of insurance policies that insurance companies issue 
 
Subgroup: Inspection 
Task Group: M. Mooney (PM), P. Welch, V. Newton, T. Barker, E. Brantly 
 
January 2016 meeting action: 
A motion was made to close this item based on the unanimous vote to close NB15-0801. 
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Item Number: NB15-1002 NBIC Location: Part 2 Attachment Page 25

General Description: Update “stamp” vs. “certification” language to maintain consistency with ASME code 
 
Subgroup: Inspection 
Task Group: D. Graf (PM), P. Welch 
 
January 2016 meeting action: 
M. Mooney presented the document unanimously passed at Subgroup Inspection meeting.  A motion was made to 
accept the language presented.  The motion was unanimously passed. 

 

Item Number: NB15-1601 NBIC Location: Part 2, S2.11 b) 2) No Attachment

General Description: Requirements for the removal of jacketing/lagging insulation for inservice inspections of 
historical boilers 
 
Subgroup: Historical 
Task Group: T. Dillon (PM), J. Amato 
 
January 2016 meeting action: 
 B. Ferrell reported to the Subcommittee that there was a progress report of no progress given at the Subgroup 
Historical meeting. 

 

Item Number: NB15-2103 NBIC Location: Part 2, S7.8.6 & S7.9 Attachment Pages 26-27

General Description: Update Part 2, S7 for consistency with new requirements in Part 2, S9 
 
Subgroup: Inspection 
Task Group: D. Buechel, T. Vandini 
 
January 2016 meeting action: 
M. Mooney presented the document unanimously approved at the Subgroup Inspection meeting.  A motion was 
made to accept this document.  The motion was unanimously approved. 

 

Item Number: NB15-2201 NBIC Location: Part 2, S10 Attachment Pages 28-33

General Description: Edit Supplement 10 on inspection of stationary high pressure composite pressure vessels 
 
Subgroup: FRP 
Task Group: None assigned 
 
January 2016 meeting action: 
M. Mooney reviewed the disapproval comments with the Subcommittee on Inspection.  Changes were made and a 
motion was made to approve the revised document.  The motion was unanimously approved. 
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Item Number: NB15-2304 NBIC Location: Part 2 Attachment Pages 34-39

General Description: Review NBIC footnotes; remove footnotes that are code language or definitions 
 
Subgroup: Inspection 
Task Group: M. Horbaczewski, C. Withers 
 
January 2016 meeting action: 
M. Mooney presented the document showing the changes to the footnotes which were unanimously approved at 
the Subgroup Inspection meeting.  A motion was made to accept the changes.  The motion was unanimously 
passed. 

 
8. New Business 

 

Item Number: NB15-2105 NBIC Location: Part 2, 5.2.1 Attachment Pages 16-19
General Description: Under 5.2.1 b) the last line "The completed Form NB-136....") is left over from the 2013. 
The reporting is all covered under 5.2.3. Reporting now so the sentence in 5.2.1 b) should be removed. 
 
Subgroup: Inspection 
Task Group: None assigned 
 
January 2016 meeting action: 
This item was combined with NB14-1001 & NB15-0204 and closed with the unanimous vote of approval on 
NB14-1001. 

 
Item Number: NB15-2203 NBIC Location: Part 2, S3 No Attachment

General Description: Create diagrams of common damage mechanisms for graphite pressure equipment 
 
Subgroup: Graphite 
Task Group: None assigned 
 
January 2016 meeting action: 
No action was taken at Subcommittee Inspection, as there was no one from the Graphite subgroup to report. 

 
Item Number: NB15-2204 NBIC Location: Part 2, S3 No Attachment

General Description: Describe post construction inspection methods specific to graphite pressure equipment 
 
Subgroup: Graphite 
Task Group: None assigned 
 
January 2016 meeting action: 
No action was taken at Subcommittee Inspection, as there was no one from the Graphite subgroup to report. 
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Item Number: NB15-2206A NBIC Location: Part 2, S3 No Attachment
General Description: Review Part 2 graphite supplement to ensure proper use of "shall", "should", "may" 
 
Subgroup: Graphite 
Task Group: None assigned 
 
January 2016 meeting action: 
No action was taken at Subcommittee Inspection, as there was no one from the Graphite subgroup to report. 

 
Item Number: NB15-2701 NBIC Location: Part 2 www.nbicshare.org

General Description: Create quick reference guide for inspection activity 
 
Subgroup: Inspection 
Task Group: None assigned 
 
January 2016 meeting action: 
M. Mooney presented the item to the group.  A motion was made to close this item with no action.  The SC on 
Inspection does not believe a quick reference guide should be created.  The motion was unanimously passed. 

 
Item Number: NB15-3501 NBIC Location: Part 2 www.nbicshare.org

General Description: Address assorted errors in Part 2, S2 
 
Subgroup: Historical 
Task Group: R. Bryce 
 
January 2016 meeting action: 
B. Underwood reported there was a progress report given at the Historical Subgroup meeting, there was no 
progress to be presented to the Subcommittee on Inspection. 

 
Item Number: NB16-0201 NBIC Location: Part 2, S7 No Attachments

General Description: Ensure common terminology (i.e. Pressure Vessel) is used throughout Part 2, S7. 
 
Subgroup: Inspection 
Task Group: S. Staniszewski (PM), T. Vandini, B. Hart 
 
January 2016 meeting action: 
New item was opened.  Task group assed. 

 
9. Future Meetings 

July 18-21, 2016 – Columbus, Ohio 
January 9-12, 2017 – San Diego, California 
 

10. Adjournment 
A motion was made and unanimously approved to adjourn the meeting at 11:12am. 
 
Respectfully submitted, 
Jodi Metzmaier 
Secretary – Part 2, Inspection 
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SUPPLEMENT 6 
CONTINUED SERVICE AND INSPECTION OF DOT TRANSPORT TANKS 

S6.1 SCOPE  

This supplement provides rules for continued service inspections of transport tanks, i.e., cargo tanks, rail 
tanks, portable tanks, and ton tanks that transport dangerous goods as required in the Code of Federal 
Regulations, Title 49, Parts 100 through 185, and the United Nations Recommendations for Transport of 
Dangerous Goods-Model Regulations. This supplement, where applicable, shall be used in conjunction 
with other applicable Parts of the National Board Inspection Code (NBIC) and ASME Section XII, Rules 
for Construction and Continued Service of Transport Tanks.Transport Tanks, of the ASME Boiler and 
Pressure Vessel Code.   

S6.2 TERMINOLOGY  

a) The terminology used in this supplement in some cases may be in conflict with terms and definitions 
normally used in for inspection,the repair, and alteration of pressure-retaining items. Considering 
these differences, this supplement in the Definition sectionincludes a definition section,  has 
incorporated listing definitions and terms specified in CFR 49, Parts 100 through 185. 

b) When conflicts are identified between this part and the regulations of the competent Competent 
authority Authority regarding the examination, inspection, testing, repair, and maintenance for the 
continued qualification of transport tanks, the regulations of the Competent Authority take 
precedence. 

c) Rules for repairs, alterations, and modifications of transport tanks are provided in NBIC Part 3, 
Repairs and Alterations, Supplement 6.  

S6.3 ADMINISTRATION  

a) The Competent Authority’s requirements describe the frequency, scope, type of inspection (internal, 
external, or both), type of examination (nondestructive, spark test, etc.), and the documentation 
requirements for the inspection. 

b) For transport tanks under the Jurisdiction of the Department of Transportation, the Registered 
Inspector shall have a thorough knowledge of the Code of Federal Regulations, Title 49, Parts 100 
through 185. 

S6.4 INSPECTION 

This section will establishes the appropriate methods to be used for continued service inspections. 
Inspections for repairs and modifications ofSpecific requirements for inspections of repairs, alterations, 
and modifications to transport tanks is are located in NBIC Part 3, Repairs and Alterations, Supplement 6.  

S6.4.1  SCOPE 

This section describes the duties, qualifications, and responsibilities of the Registered Inspector, and the 
scope of inspection activities permitted. 

S6.4.2 GENERAL REQUIREMENTS FOR INSPECTORS  

a) The Inspector shall be a Registered Inspector and qualified as a National Board recognized 
Commissioned Inspector, i.e., Authorized Inspector (AI), Qualified Inspector (QI), or a Certified 
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Individual (CI), as applicable, to perform continued service inspectionsor a Registered Inspector (RI). 
The Registered Inspector is a position established by CFR 49 Parts 100 through 185 for Continued 
Service Inspections. This individual’s Inspector’s duties and responsibilities are subject to DOT and 
not ASME QAI-1. identified in this supplement and subject to DOT regulations, not ASME QAI-1. 

b) For continued service inspections, the owner or user’s designated and qualified Registered Inspector 
can be used to perform inspections and testing in accordance with the Code of Federal Regulations, 
Title 49, Parts 100 through 185, Transportation, as stated below. 

c) Inspections for continued service of transport tanks shall be performed by the type of inspector 
identified below for the specific class of vessel as defined in the applicable Modal Appendices of 
ASME Section XII and as required by the Competent Authority.  Inspectors shall be a Registered 
Inspector and meet the following additional requirements: 

1) For Class 1 vessels, Inspectors shall be designated as an Authorized Inspector regularly 
employed by an ASME accredited Authorized Inspection Agency (AIA).  The AIA, supervisors, 
and inspectors shall meet the qualifications and duties as required in the latest edition of ASME 
QAI-1 Qualifications for Authorized Inspection. 

2) For Class 2 vessels, Inspectors shall be designated as Qualified Inspectors regularly employed 
by an ASME accredited Qualified Inspection Organization (QIO).  The QIO, supervisors, and 
inspectors shall meet the qualifications and duties as required in the latest edition of ASME QAI-
1, Qualifications for Authorized Inspection. 

3) For Class 3 vessels, Inspectors shall be designated a Certified Individual (CI) employed full or 
part time by an ASME Section VIII or Section XII Certificate Holder or contractor to the Certificate 
Holder manufacturing DOT Transport Tanks.  The CI shall meet the qualifications and duties as 
required in the latest edition of ASME QAI-1, Qualification for Authorized Inspection. 

4) Authorized Inspection Agencies may provide inspection services for Class 2 and Class 3 vessels.  
Qualified Inspection Organizations may provide inspection services for Class 3 vessels. 

b)5) Users may perform continued service inspections including repairs and alterations if the user 
possesses a valid Owner-User Inspection Organization (OUIO) Certificate of Authorization (NB-
371) issued by the National Board of Boiler and Pressure Vessel Inspectors, inspectors have a 
current and valid NB Commission, and are employed by the OUIO. 

S6.4.3 REGISTRATION OF INSPECTORS 

Each Registered Inspector performing duties and responsibilities for continued service inspections or 
inspections for repairs and modifications as specified in this section and 49 CFR Part 180 is required to 
meet the qualification requirements of NBIC Part 2, S6.4.4, S6.4.6 and  through S6.4.7, as applicable to 
be registered with DOT.. 

S6.4.4 QUALIFICATIONS OF INSPECTORS 

Registered Inspector (RI) means a person registered with the US Department of Transportation (DOT) in 
accordance with Subpart F of Part 107 of 49 CFR who has the knowledge and ability to determine 
whether a cargo Transport tank conforms to the applicable DOT specification. A Registered Inspector 
may or may not be an employee of the approved facility. In addition, Registered Inspector means a 
person who meets, at a minimum, any one of the following: 

a) Has an engineering degree and one year of work experience; 
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b) Has an associate degree in engineering and two years of work experience; 

c) Has a high school diploma or GED and three years of work experience; and 

d) Has at least three years of experience in performing the duties of a Registered Inspector by 
September 1, 1991, and was registered with the DOT by December 31, 1995. 

S6.4.5 CODES OF CONSTRUCTION 

a) The Registered Inspector is responsible to ensure that all repairs, alterations or modifications 
(including re-rating) are performed in accordance with the original code of construction of the 
transport tank.   

b) For repairs, alterations, or modifications, the original code of construction for DOT vessels shall be 
either ASME Section VIII Division I or Section XII. 

S6.4.6 INSPECTOR DUTIES FOR CONTINUED SERVICE INSPECTIONS 

a) Inspectors performing Continued Service Inspections required by the Code of Federal Regulations 
(CFR), Title 49, Part 180 shall be a Registered Inspector. The Inspector shall satisfy the following 
requirements: 

1) Has satisfied DOT requirements as a Registered Inspector; 

2) Has successfully completed the National Board’s web-based training program for Registered 
Inspectors and been issued a National Board certificate of completion; 

3) Has received authorization from DOT as a Registered Inspector; and 

4) Has been registered by DOT for the classification(s) of Transport Tanks to be inspected. 

b) Inspectors performing Continued Service Inspections meeting the requirements of NBIC Part 2, S6.13 
(Cargo Tanks), S6.14 (Portable Tanks), or S6.15 (Ton Tanks), and 49 CFR, Part 180 shall perform all 
inspections and tests required by this Section and any additional requirements, as applicable in 
49CFR Part 180. The Inspections and tests shall be documented as follows: 

1) All inspections and tests shall be conducted, as applicable, in accordance with NBIC Part 2, 
S6.13, S6.14, and S6.15; 

2) All inspections and tests shall be documented in an Inspection Report as required by NBIC Part 
2, S6.5; 

3) All inspection and test reports shall be maintained by the owner, user, or shipper of the transport 
tank in accordance with NBIC Part 2, S6.5; 

4) All inspection and test reports shall be available for review by an authorized representative of the 
Department of Transportation; and 

c) The requirements for inspections are provided for each classification of transport tanks as specified in 
NBIC Part 2, S6.4.6.1, Cargo Tanks, S6.4.6.2, Portable Tanks and S6.4.6.3, Ton Tanks. 

S6.4.6.1 INSPECTOR DUTIES FOR CONTINUED SERVICE INSPECTION OF CARGO 
TANKS  

a) Cargo tanks constructed in accordance with a DOT Specification that are required to be tested or 
inspected can not be used for transportation until the required test or inspection has been 
successfully completed.  
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File Number:  NB11-0204A 
Task Group  Mike Wahl (PM) J. Larson, F. Johnson, R. Underwood 
Subject: Part 2, Supplement 2 & Part 2, Section 9  
Pages: See Below 
Proposal: Several areas in the repair section for stayed areas need updating for NDE 

examination. 
 

1. In Part2, Supplement 2, S2.4.4.1 (page 115) add the following text after existing 
paragraph. These are the same words as found in NBIC Part 3. 

The nondestructive examination (NDE) requirements, including technique, extent of coverage, 
procedures, personnel qualification, and acceptance criteria, shall be in accordance with the 
original code of construction for the pressure-retaining item. Weld repairs and alterations shall be 
subjected to the same nondestructive examination requirements as the original welds. Where this 
is not possible or practicable, alternative NDE methods acceptable to the Inspector and the 
Jurisdiction where the pressure-retaining item is installed, where required, may be used. 

 

 

2. In Part2, Supplement 2, Section 9 (page 322) add definition for volumetric to Glossary of 
Terms.  Definition used is from ASME Section 1 PW-11.2.     
  

 
 

Volumetric NDE- A method capable of detecting imperfections that may be located 
anywhere within the examined volume. Volumetric NDE is limited to radiographic (RT) 
and ultrasonic (UT) examination methods. 
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2.3.6.9 Inspection of Static Vacuum Insulated Cryogenic Vessels  
 
a) This section covers the periodic inspection and testing of static vacuum insulated cryogenic pressure 

vessels used in the storage of cryogenic liquefied gases. Owner-users should inspect static cryogenic 
vacuum-insulated storage tanks to ensure that the equipment is in safe serviceable operable 
condition.  

 
b) A static vacuum insulated cryogenic vessel is a vessel that is thermally insulated for use with one or 

more cryogenic fluidsliquid, consisting of: 1) an inner vessel holding the cryogenic fluidliquid, 2) an 
outer jacket that serves as an air tight enclosure which supports the inner vessel, holds the insulation 
and enables the vacuum to be established, and 3) the associated piping system.  

 
c) Check that the following conditions or safeguards are adequate prior to doing a periodic external 

inspection of the vessel: 
 

1) Surface water drainage is directed away from the location of installation. Proximity of storage tank 
to sewer inlets shall comply with local fire jurisdictional requirements.  

2) Protective measures are in place for the vessels and components from mechanical impact 
damage (such as barricades, safe set-back distances, poles and bars.  

3) Any fire proofing for external supports is in acceptable condition. Any gas from pressure relief 
devices or vents is discharged to a safe point of discharge. Relief valve discharges are not aimed 
directly at external supports or the outer jacket wall.  

4) There is sufficient ventilation to avoid the formation of explosive gas-air mixtures or an oxygen 
deficient/enriched atmosphere.  

 
d) A periodic external visual inspection of the vessel and equipment should be made to ensure that the 

vacuum between the inner vessel and outer jacket has not been compromised. If the vessel has lost 
vacuum, the owner-user of the cryogenic storage vessel shall immediately investigate the cause. Any 
loss of vacuum should be investigated as this could affect the integrity of the vessel and support 
system. If the cause is due to an internal pipe failure as evidenced by vapor escaping from the 
vacuum relief device, the pressure should be immediately reduced to atmospheric pressure followed 
by emptying of all of the cryogenic liquid in a safe manner.  

 
e) External visual inspections are possible at all accessible parts of the vessel and piping. The following 

inspections should be included as part of the periodic external visual inspection.  
 

1) A functional check of essential and critical valves and their operability.  
2) Leak tests under operating conditions of the vessel and piping.  
3) Assessing if there have been any significant changes in the operational conditions of the 

installation and its surroundings.  
4) Check that there is no excessive out-of-roundness or deformation of the outer jacket  
5) Check all nozzles for corrosion or damage. 
6) Check the vessel supports for structural damage.  
7) Check that any attachments to the outer jacket are not damaged or affecting the vessel condition.  
8) Verification of periodic testing and repair (or replacement) of the pressure relief device(s)  
9) Check that the pressure relief device(s) are not continually venting. PRD’s may vent periodically 

under normal circumstances but should be reported for maintenance testing and repair if venting 
continually.  

10) Checking the condition of the outer jacket, piping and accessories  

Attachment Page 7



11) Check for abnormal frosting on outer jacket surface. Under normal usage, frost and ice will 
develop around pipes, valves, controls and vaporizers  

12) Inspect the outer skin of the outer jacket for any new or abnormal signs of excessive frosting.  
13) Confirm that the duplicate ASME nameplate is attached to the outer jacket, tank leg or other 

permanent location affixed to the vessel.  
 

 

 

Update Current Glossary  
 

Cryogenic Liquid — A refrigerated liquefied gas having a boiling point colder than -90°C (-130°F) at 
101.3 kPa (14.7 psia) absolute.  Products stored at or below ‐238 °F (‐150°C) 
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1.2 - Administration 

Add to end of Part 2, Section 1.2 

Unless otherwise specifically required by the jurisdiction, the duties of the Inspector 

do not include inspection to other standards and requirements (e.g.,environmental, 

construction, electrical, operational, undefined industry standards, etc) for which 

other regulatory agencies have authority and responsibility to oversee.   

 

Proposed New Supplement for Part 2 

Inspection of Biomass Fired Boiler Installations (Section 6, Supplement 9) 

S9.1 - Scope 

a) This supplement provides rules guidelines for continued inspection of biomass 

fired boilers and the additional equipment utilized in these installations.  In this 

context Biomass is intended to mean various types of wood wastes, or wood 

byproducts.  

b) Many of the requirements of the earlier Sections of Part 2 are common to all 

boiler installations irrespective of the fuel being fired; therefore this supplement 

will address the differences that occur when solid fuels, such as Biomass, are 

being used. Thus the primary thrust of this section will be directed toward the 

inspection of the fuel handling and distribution systems, and the impact these 

systems may have on the pressure vessel itself.  

S9.2 – Assessment of Installation 

a) A general assessment of the complete installation shall be undertaken, in terms 

of observable results of operating and maintenance practices. Indicators include 

the general boiler room cleanliness, for example significant quantities of fuel 

particles (dust) should not be apparent in the boiler room, including rafters and 

beams. 

b) The combustion air inlet shall be free of any debris or dust particle build up, and 

where moveable louvered intakes exist, the actuating mechanisms shall be clean 

and operate freely. Corrective action is required when non-compliance is noted. 

c) The flue gas venting system shall be checked for tightness, with no observable 

signs of leakage. Corrective action is required if leakage is noted. 

Attachment Page 9

GM2
Line

GM2
Line

GM2
Text Box
organic fiber

GM2
Text Box
organic fiber

GM2
Line

GM2
Line

GM2
Text Box
including

GM2
Line

GM2
Line

GM2
Line

GM2
Text Box
The assessment includes the general cleanliness of the boiler room,

GM2
Line

GM2
Line

jmetzmai
Text Box
NB13-1303

jmetzmai
Text Box



NB13-1303 

2 
 

d) The intakes of the various fans or blowers shall be free of fuel particle build up or 

signs of other debris. Corrective action in terms of cleaning is required when 

discrepancies are noted. 

e) The fuel metering equipment and the fuel transportation system shall be free 

from signs of particulate or dust leakage. Corrective action in terms of cleaning 

and repair work is required as necessary. 

f) Electrical equipment and controls shall be properly protected from the ingress of 

dust, by ensuring that all cover plates are properly installed and all panel doors 

are intact, operable and closed. 

g) Verify that all guards for rotating equipment (shafts, bearings, drives) are 

correctly installed and fan inlet screens are in place. 

h) On the boiler, generally check for signs of potential problems, including but not 

limited to; 

 Water leaks   

 Ash Leaks 

 Condition of insulation and lagging. 

 Casing leaks or cracks 

 Check aAll safety valves for bypass and ensure the inspection plugs are 

capped and the drain lines are piped away from traffic areas. 

 Missing or misaligned pieces or parts  (ie e.g., twisted, misaligned or bound 

up buck stays, missing linkage bolting). 

 Condition of support systems  

 Provision of “Danger” or “Caution” signs  

 Excess vibration  

 Excess noise. 

i) Verify that the Owner/User has established function test, inspection, 

requirements, maintenance and testing of all controls and safety devices in 

accordance with the manufacturer’s recommendations. Verify that these activities 

are conducted at assigned intervals in accordance with written procedures, non-

conformances which impact continued safe operation of the boiler are corrected 

and the results are properly documented. These activities shall be at a frequency 

recommended by the manufacturer, or frequency required by the jurisdiction. 

Where no frequencies are recommended, or prescribed, the activity should be 

conducted at least annually 

S9.3 – Boiler Room Cleanliness  
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a) While boiler room cleanliness is of primary importance in all boiler rooms it is of 

particular importance in biomass fired boiler rooms. Biomass can contain fine 

particulate, which if allowed to leak from the transportation system into the 

surrounding boiler room, will eventually be drawn into fans, resulting in the possibility 

of combustion air systems becoming plugged. 

b) Boiler rooms containing quantities of fine dusts are susceptible to fire or explosion, 

again emphasizing the need for high standards of cleanliness. 

S9.4 – Emission Control Requirements  

a) Emission control is dependent upon the fuel being fired and the emission 

requirements prevailing at the location of the boiler installation. As such they are a 

part of the initial design and installation process, and apart from ensuring that they 

are kept in top working condition, so that emission requirements are not violated; 

there is little that can be done from the inspector’s point of view. 

b) When Continuous Emissions Monitors (CEM’s) are in use, they should be 

demonstrated to be functioning properly and have a current calibration sticker. 

c) Delta-P pressure gauges which measure the pressure drop across the various 

elements of the emission control system should all be functioning correctly.  

d)  There should be no sign of erosion caused by entrained particulate matter, in any 

part of the breaching, ductwork, stack or the individual emission control elements.  

e) On systems in which the emissions control system incorporates a baghouse, 

appropriate fire detection and suppression systems shall be incorporated and 

functioning properly.  
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2.3.6.6 INSPECTION OF WIRE WOUND PRESSURE VESSELS 
 
(a) This section provides guidelines for inspection of wire wound pressure vessels typically 

designed for 10,000 psi or greater service. The scope of inspection of these vessels 
should include components affected by repeated opening and closing, such as the frame, 
yolk and cylinder inner diameter surface, or alignment of the yolk with the cylinder, lack of 
maintenance and a check for inoperable or bypassed safety and warning devices. 
 

(b) These vessels consist of four parts, a wire wound cylinder, two end closures and 
a frame to retain the closures in the cylinder. The wire is one continuous piece 
and is wound in tension. On the cylinder, the wire can only carry circumferential 
or radial loading. The cylinder is typically not of sufficient thickness to carry axial 
load which requires the end closures have no threads or retaining grooves and 
requires a frame to retain the pressure vessel axial load imposed on the closures.  
The purpose for this design is to minimize weight of the containment cylinder 
using thinner wall materials and using external wound wire to induce a 
compressive preload. This design also provides increased resistance to damage 
from fatigue loading.   
 
 Note that some vessels may be monoblock cylinders (no winding) with wire wound 
frame and some vessels may be wire wound cylinder with a forged or welded plate 
frame (not wire wound).  Use of a frame to retain the end closures removes the sharp 
transitions in shape (threads or grooves) associated with monoblock cylinder failures. 
The design of high pressure vessels is typically based on fatigue life criteria. The 
majority of operating wire wound vessels in North America today were fabricated under 
the rules of ASME BPVC Section VIII Division 3, Alternative Rules for Construction of 
High Pressure Vessels. Some inservice vessels may have been constructed the ASME 
BPVC Section VIII Division 1 or Division 2 rules,  and others installed as “State Specials”  
that still require fatigue life analysis to determine a safe operating life.  The primary 
failure mode is fatigue cracking. Early detection of any damage to the cylinder, closures 
or frame is essential to avoid catastrophic failure  

 
High pressure design requires use of high strength materials, which have relatively low 
ductility. The material thickness required for reasonable fatigue life is greatly reduced by 
the pre-tensioned wire wound design. Typical winding design provides compression 
sufficient that at vessel design conditions there is no circumferential stress in the 
cylinder.  These vessels have been used in various industrial applications, including 
foods and drinks processing, ceramic or refractory processing and powdered metal 
processing utilizing a liquid compressing fluid at ambient or slightly elevated 
temperature.  The most frequent of these are isostatic pressing and hydrostatic 
extrusion. Isostatic pressing can be performed at either cold temperatures, at room 
temperature, with liquid as the pressure medium, or hot, at temperatures of 2000 to 
3300°F with gas as the pressure medium. In hot isostatic presses, the vessel wall is 
separated from the hot space by insulation, which keeps the vessel wall operating at a 
low temperature of approximately 120 to 180°F.  
Cold pressing is used for regular production at pressures up to 87,000 psi. Ceramic, 
refractory and metal processing is also performed at elevated temperature, up to 3632°F 
(2000°C).  The “hot” processes utilize an inert gas fluid pressure up to 45,000 psi (310 
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MPa). Continuous cooling is necessary for the hot process and may contribute to 
corrosion damage of the cylinder of closures. 
Hydrostatic extrusion is generally performed either cold, at room temperature, or warm, 
at temperatures up to 1110°F, in both cases with liquid as the pressure medium. 
Hydrostatic extrusion is used for regular production at pressures up to 200,000 psi.  Both 
cold and hot processes are commonly found in research facilities and in universities.   

(c)  Record keeping  
 
(1) Since these vessels have a finite fatigue life, it is essential a record be maintained of 
each operating cycle, recording both temperature and pressure. Deviation beyond 
design limits is cause for suspending operation and reevaluation of remaining fatigue 
life. Vessels having no operating record should be inspected and a fracture mechanics 
evaluation with a fatigue analysis test be performed to establish remaining life before 
resuming operation.  
 
(2) Operating data should be recorded and include the following whenever the vessel is 
operating:  

a. Number of cycles  
b. Maximum pressure  
c. Maximum temperature  

(d) Any unusual conditions (d) Any damage to the cylinder or closures can lead to 
premature failure. Frequent visual inspection should be made of internal and external 
surfaces of the cylinder, frame and closures. A thorough examination should be 
completed if any visually apparent damage is identified or if any excursion beyond 
design temperature or pressure occurs. 
 
In addition, surfaces of the cylinder and closures should be examined by dye penetrant 
or magnetic particle method at intervals based on vessel remaining life. Closures may 
require ultrasonic examination of passageways.  
 
Following is an example of what the results of such a study might reveal as allowable 
cycles for a particular wire wound vessel:  

 

Columns  > 106 Cycles  “Columns” are beams on either side of frame, between the 
yokes. 

Yokes  > 106 Cycles  “Yokes” are the circular ends of the frame. 
Wires of frames  > 106Cycles  “Wires” place frame in compression 

Cylinder  100 X 103 
cycles   

Wires of 
Cylinder  60 X 103 cycles  “Wires” place cylinder in compression. 

Closures  30 X 103 cycles  
All connections to the vessel are through the closures. 
These passageways create stress raisers, as do grooves 
for sealing system. 

 
The vessel design life in this example is thus limited by the closure. The calculated 
design life is 30,000 cycles at design pressure and temperature.  
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An acceptable factor of safety for vessel fatigue inspection interval varies between 0.25 
and 0.5 of the remaining design life. The inspection interval for the above example is 
therefore 10,000 to 20,000 cycles, but should not exceed five years.  
 
In addition to scope of frequent inspection, the fatigue inspection should include 
measurement of the cylinder inside diameter and frame inside length to detect reduced 
tension in the wire windings. Note that monoblock cylinders and plate frames require 
additional inspection due to differing construction.  
 
If a crack or flaw is detected during any inspection, an immediate evaluation, repair and 
study of impact on remaining fatigue life should be completed by a National Board 
authorized repair agency. Using the results of this study, and application of safety factor 
0.25 (due to known damage), the number of cycles of operation to the next fatigue 
inspection is established. 
 
As part of the frequent inspection, the following items should be reviewed: 

 
(1) Verify no change in the process, such as the processing fluid, that might adversely 

impact vessel integrity.  
 
(2) Review the vessel manufacturer’s inspection recommendations for vessel, closures 

and frame. If manufacturer’s recommendations are not available, obtain 
recommendations from a recognized wire wound vessel service provider. 

 
(3) Verify any repair to pressure retaining items has been completed by National 

Board authorized service provider having wire wound vessel expertise.  
 
(4) Verify overpressure protection with appropriate set pressure and capacity is 

provided. Rupture discs are commonly used for pressures exceeding 14,500 psi 
(100 MPa) to avoid valve seat leakage. Overpressure protection devices are 
frequently replaced to avoid premature operation. 

 
(e) Additional Inspection Criteria 
 

(1) If there are no manufacturer’s recommendations available for the vessel, the 
following are additional recommended inspections that should be conducted to 
ensure vessel integrity and safety 
 
a. Conduct annual visual and dimensional vessel inspections with liquid 

penetrant examination of maximum stressed areas to ensure that the 
surfaces are free of defects. Conduct ultrasonic examination of the vessel 
after every 25% of the design cycle life or every five years, whichever comes 
first, to detect subsurface cracks. Special attention Should be given to the 
roots of threads and closures using threaded head retention construction. 
Other geometric discontinuities that are inherent in the design or irregularities 
resulting from localized corrosion, erosion, or mechanical damage should be 
carefully examined. This is particularly important for units of monoblock 
construction. 
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b. The closure mechanism of the vessel end-closure is opened and closed 
frequently during operation.  It should be closely inspected for freedom of 
movement and proper contact with its locking elements.  Wire wound vessels 
must have yoke-type closures so the yoke frame will need to be closely 
inspected on a regular basis 

 
c. Should pitting, cracks, corrosion, or other defects are found during scheduled 

inspection; verify that an evaluation using fracture mechanics techniques is 
performed. This is to determine MAWP, cyclic life and extent of NDE frequency 
based on crack growth rate. 

 
 

(2) Gages, Safety Devices, and Controls 
 

a. Verify that the vessel is provided control and monitoring of the pressure, 
temperature, electrical system, fluid flow, liquid levels, and all variables that are 
essential for the safe operation of the system. If the vessel is automatically 
controlled, manual override should be available.  Also, safety interlocks should 
be provided on the vessel closure to prevent vessel pressurization if the vessel 
closure is not complete and locked. 

 
b. Verify that all safety device isolation valves are locked open if used. 

 
c. Verify appropriate pressure relief device is installed with relief setpoint at low a 

pressure as possible, consistent with the normal operating pressure but in no 
case higher than the design operating pressure of the vessel.  Rupture discs are 
normally considered more suitable for these types of applications since pressure 
relief devices operating at pressures above 14500 psi may tend to leak by their 
seat. 

 
d. Verify that pressure and temperature of the vessel coolant and vessel wall is 

controlled and monitored.  Interlock devices associated with these monitoring 
devices that will deenergize or depressurize the vessel are strongly 
recommended due to the potential significant damage that can be caused by 
release of energy in the event of overpressurization due to excess pressure or 
temperature in the vessel. 

 
e. Verify audible and visual alarms are installed to indicate unsafe conditions. 
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PART 2, SECTION 5 
INSPECTION — STAMPING,  

DOCUMENTATION, AND FORMS 
5.1 SCOPE 

This section provides guidelines and requirements for stamping and documentation (forms) for inservice inspections of 
PRIs. This section also describes evaluation of inspection results and assessment methodologies. 

5.2 REPLACEMENT OF STAMPING OR NAMEPLATE 

5.2.1 AUTHORIZATION 

a) When the stamping on a pressure-retaining item becomes indistinct or the nameplate is lost, illegible, or detached, but 
traceability to the original pressure-retaining item is still possible, the Inspector shall instruct the owner or user to have 
the nameplate or stamped data replaced. All re-stamping shall be done in accordance with the original code of 
construction, except as modified herein. Requests for permission to re-stamp data or replace nameplates shall be 
made to the Jurisdiction in which the nameplate or stamping is reapplied. Application must shall be made on the 
Replacement of Stamped Data Form, NB-136 (see NBIC Part 2, 5.3.2). Proof of traceability to the original nameplate 
or stamping and other such data, as is available, shall be furnished with the request. Permission from the Jurisdiction 
is not required for the reattachment of nameplates that are partially attached. When traceability cannot be established, 
the Jurisdiction shall be contacted . for approval prior to replacing a nameplate or re-applying a stamping. The 
completed Form NB-136 (see 5.3.2) shall be submitted to the National Board. The owner or user shall retain all 
documentation provided for traceability with the completed form NB-136 for as long as the pressure-retaining item is 
in their ownership or use. If the pressure-retaining item is sold, Form NB-136 along with the supporting documentation 
shall be provided to the new owner. The manufacturer of the pressure-retaining item, if available, shouldshall be 
contacted prior to replacing a nameplate or stamped data in order to verify applicable code requirements. 

b) When there is no Jurisdiction, the  documentation used for traceability shall be accepted verified and the replacement 
of the nameplate or stamped data shall be authorized and witnessed by a National Board Commissioned Inspector. 
The completed Form NB-136 shall be submitted to the National Board. 

5.2.2 REPLACEMENT OF NAMEPLATE OR STAMPED DATA 

a) The re-stamping or replacement of data shall be witnessed by a National Board Commissioned Inspector.  

b) The re-stamping or replacement of a code symbol stamp shall be performed only as permitted by the governing code 
of construction. 

c) Replacement nameplates or stamped data shall be clearly marked “replacement.” 

5.2.3 REPORTING 

The completed Form NB-136 with a facsimile of the replacement stamping or nameplate as applied and appropriate 
signatures shall be filed with the Jurisdiction, if applicable, and the National Board by the owner or user (if required) and 
the National Board or by the “R” Stamp Holder if work was performed. bearing a facsimile of the replacement stamping or 
nameplate, as applied, and shall also bear the signature of the “R” Stamp holder that performed the replacement and the 
National Board Commissioned Inspector who authorized and witnessed the replacement. 

 

 

Attachment Page 16

jmetzmai
Text Box
NB14-1001, NB15-0204 & NB15-2105



 

 

5.2.4  REPLACEMENT OF DUPLICATE NAMEPLATES 

Replacement or re-attachment of duplicate nameplates is exempt from meeting the requirements above provided the 
information on the nameplate is identical to the original data existing on the pressure-retaining item. The duplicate 
nameplate shall be marked duplicate. The jurisdiction where the pressure-retaining item is located and the original 
manufacturer of the item shouldshall be contacted for additional guidance and direction. When the Code symbol stamp 
cannot be applied, Form NB-136 shall be completed, signed by a National Board Commissioned Inspector, retained and a 
copy submitted to the National Board by the owner or user as described in 5.2.1 a).   

 

5.3 NATIONAL BOARD INSPECTION FORMS 

5.3.1 SCOPE 

The following fForms specified in 5.3.2 may be used for documenting specific requirements as indicated on the top of 
each form.   

Note: Jurisdictions may have adopted other forms for the same purpose and may not accept these forms. 
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NATIONAL BOARD INSPECTION CODE2015

SECTION 5

S
E
C

T
IO

N
 5

REPLACEMENT OF STAMPED DATA FORM, NB-136
in accordance with provisions of the National Board Inspection Code

Submitted to: Submitted by:

 

 

 

 
 

1. Manufactured by 

2. Manufactured for 

3. Location of installation 

4. Date installed 

5. Previously installed at 

6. Manufacturer’s Data Report attached  No  Yes

7. Item registered with National Board  No  Yes, NB Number 

8. Item identifi cation  Year built 

 Type  Dimensions 

 Mfg. serial no.  Jurisdiction no. 

 MAWP  psi Safety relief valve set at  psi

9. Complete the reverse side of this report with a true facsimile of the legible portion
 of the nameplate.

10. If nameplate is lost or illegible, traceability documentation, verifi ed by the Inspector shall be 
attached to this report.

11. I request authorization to replace the stamped data and/or nameplate on the above described
 pressure-retaining item in accordance with the rules of the National Board Inspection Code (NBIC).

 “R” Certifi cate Holder’s Name:  Number 

 Signature   Date 

 Verifi cation of  Traceability   NB Commission 

12. Authorization is granted to replace the stamped data or to replace the nameplate of the above
 described pressure-retaining item.

 Signature  Date 

 Jurisdiction (if available) or NB Commission no. 

This form may be obtained from The National Board of Boiler and Pressure Vessel Inspectors, 1055 Crupper Ave., Columbus, OH 43229    NB-136 Rev.7

 (name of jurisdiction)   (name of owner, user, or certifi cate holder)

 (address)   (address)

 (telephone no.)    (telephone no.)

 (name and address)

 (name and address)

 (address)

                                                                                                       (Name of inspector)

  (chief inspector or authorized representative)

"F
O

R
 C

O
M

M
IT

T
E

E
 U

S
E

 O
N

L
Y

"
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2015

SECTION 5

S
E
C

T
IO

N
 5

NB-23

I certify that to the best of my knowledge and belief, the statements in this report are correct, and 
that the replacement information, data, and identifi cation numbers are correct and in accordance 
with provisions of the National Board Inspection Code. 

“R” Certifi cate Holder   Number 

Signature  Date 

Witnessed by  Employer 

Signature  Date  NB Commission 

 (authorized representative)

 (name of inspector)

 (inspector)

The following is a true facsimile of the legible portion of the item’s original nameplate (if available). 
Please print. Where possible, also attach a rubbing or picture of the nameplate.

The following is a true facsimile of the item’s replacement stamping or nameplate.

This form may be obtained from The National Board of Boiler and Pressure Vessel Inspectors, 1055 Crupper Ave., Columbus, OH 43229   NB-136 Rev.7(Back)

"F
O

R
 C

O
M

M
IT

T
E
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S
E

 O
N

L
Y

"
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SUPPLEMENT 10 INSPECTION OF LIQUID CARBON DIOXIDE STORAGE VESSELS 
 
S10.1 SCOPE 
This supplement provides requirements  guidelines for owners or users when inspectingfor the 
inspection of Liquid Carbon Dioxide Storage Vessels (LCDSVs), fill boxes, fill lines and pressure relief 
discharge/vent circuits used for carbonated beverage systems, swimming pool pH control systems and 
other fill in place systems storing liquid CO2. 
 
S10.2 GENERAL REQUIREMENTS (ENCLOSED AND UNENCLOSED AREAS) 
The Inspector inspection shall should verify that LCDSVs are: 

a) are not be located within 10 feet (3050 mm) of elevators, unprotected platform ledges or 
other areas where falling would result in dropping distances exceeding half the container height; 
b) are installed with sufficient clearance to satisfactorily allow forfor filling, operation, 
maintenance, inspection and replacement of the vessel parts or appurtenances; 
c) are not installed located on roofs; 
d) are safely adequately supported as to prevent the vessel from tipping or falling, and to meet 
seismic requirements as required by designas needed.; 
e) are not located within 36 in. (915 mm) of electrical panels; and 
f) located outdoors in areas in the vicinity of vehicular traffic are protected with barriers 
designed to guarded to prevent accidental impact by vehicles. 
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S10.3 ENCLOSED AREA LCDSV INSTALLATIONS 
The Inspector inspection shall should verify that: 

a) Permanent LCDSV installations that are not periodically removed with remote fill connections: 
1) Are equipped with a gas detection system installed in accordance with NBIC Part 
2,paragraph S10.5 of this supplement; 
2) Have signage posted in accordance with NBIC Part 2,paragraph S10.6 of this 
supplement; and 
3) Are equipped with fill boxes, fill lines and safety relief/vent valve circuits installed in 
accordance with NBIC Part 2, S10.4.paragraph S10.4 of this supplement. 

b) Portable LCDSV installations with no permanent remote fill connection: 
Warning: LCDSVs shall not be filled indoors or in enclosed areas under any circumstances. Tanks 
must always be moved to the outside to an unenclosed, free airflow area for filling. 

1) Are equipped with a gas detection system installed in accordance with paragraph 
S10.5 of this supplementNBIC Part 2, S10.5; 
2) Have signage posted in accordance with paragraph S10.6 of this supplementNBIC Part 
2, S10.6. 
3) Have a safety relief/vent valve circuit connected at all times except when the tank is 
being removed for filling.  Connections may be fitted with quick disconnect fittings 
meeting the requirements of paragraph S10.4 of this supplementNBIC Part 2, S10.4. 
4) Are provided with a pathway that provides a smooth rolling surface to the outdoor, 
unenclosed fill area. There shall not be any stairs or other than minimal inclines in the 
pathway. 
 

S10.4 FILL BOX LOCATION /SAFETY RELIEF/VENT VALVE CIRCUIT TERMINATION 
The Inspector inspection shall should verify that fill boxes and/or vent valve terminations are installed 
above grade, outdoors in an unenclosed, free airflow area, and that the fill connection is located so not 
to impede means of egress or the operation of sidewalk cellar entrance doors, including during the 
delivery process and that they are: 

a) At least three (3) feet (915 mm) from any door or operable windows;* 
b) At least three (3) feet (915 mm) above grade;* 
c) Not located within ten (10) feet (3050 mm) from side to side at the same level or below, from 
any air intakes;* 
d) Not located within ten (10) feet (3050 mm) from stair wells that go below grade.* 
* Note: Many systems installed prior to 1/1/2014 do not meet the above requirements and the 
local Jurisdiction should be consulted for guidance. 
 

S10.5 GAS DETECTION SYSTEMS 
Rooms or areas where carbon dioxide storage vessel(s) are located indoors or in enclosed or below 
grade outdoor locations shall be provided with a gas detection and alarm system for general area 
monitoring that is capable of detecting and notifying building occupants of a CO2 gas release. Alarms will 
be designed to activate a low level pre‐alarm at 1.5% concentration of CO2 and a full high alarm at 3% 
concentration of CO2 which is the NIOSH & ACGIH 15 minute Short Term Exposure Limit for CO2. These 
systems are not designed for employee personal exposure monitoring. Gas detection systems shall be 
installed and tested in accordance with manufactures installation instructions and the following 
requirements: 

a) The Inspector inspection shall should verify that the gas detection system and audible alarm is 
operational and tested in accordance with manufacturer’s guidelines. 
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b) The Inspector inspection shall should verify that audible alarms are placed at the entrance(s) 
to the room or area where the carbon dioxide storage vessel and/ or fill box is located to notify 
anyone who might try to enter the area of a potential problem. 

 
S10.6 SIGNAGE 
The Inspector inspection shall should verify that warning signs are posted at the entrance to the 
building, room, enclosure, or enclosed area where the container is located. The warning sign shall be at 
least 8 in (200mm) wide and 6 in. (150mm) high. The wording shall be concise and easy to read and the 
upper portion of the sign must be orange as shown in figure NBIC Part 2, Figure S10.6. The size of the 
lettering must be as large as possible for the intended viewing distance and in accordance with 
jurisdictional requirements. When no jurisdictional requirements exist, the minimum letter height shall 
be in accordance with NEMA American National Standard for Environmental and Facility Safety Signs 
(ANSI Z535.2). The warning signs shall be as shown in figure S10.6. 
 
Figure S10.6 
 
Additional instructional signage shall be posted outside of the area where the container is located and 
such signage shall contain at minimum the following information: 

a) Carbon dioxide monitors for general area monitoring (not employee personal exposure 
monitoring) are provided in 
this area. These monitors are set to alarm at 5,000 ppm(1.5% concentration) for the low level 
alarm and at 30,000 ppm (3% concentration) for high level alarm. 
b) Low Level Alarm (5,000 ppm) – Provide appropriate cross ventilation to the area. Personnel 
may enter area for short periods of time (not to exceed 15 minutes at a time) in order to identify 
and repair potential leaks. 
c) High Level Alarm (30,000 ppm) – Personnel should evacuate the area and nobody should 
enter the affected area without proper self‐contained breathing apparatus until the area is 
adequately ventilated and the concentration of CO2 is reduced below the high alarm limit. 

 
S10.7 VALVES, PIPING, TUBING AND FITTINGS 
a) Materials – The Inspector inspection should shall verify that the materials selected for valves, piping, 
tubing, hoses and fittings used in the LCDSV system meet following requirements: 

1) Components shall be rated for the operational temperatures and pressures encountered in 
the applicable circuit of the system. 
2) All valves and fittings used on the LCDSV shall be rated for the maximum allowable working 
pressure(MAWP) stamped on the tank. 
3) All piping, hoses and tubing used in the LCDSV system shall be rated for the working pressure 
of the applicable circuit in the system and have a burst pressure rating of at least four times the 
MAWP of the piping, hose or tubing. 

 
b) Relief Valves – The Inspector shallinspection should verify that each LCDSV shall have at least one 
ASME/NB stamped & certified relief valve with a pressure setting at or below the MAWP of the tank. 
The relief valve shall be suitable for the temperatures and flows experienced during relief valve 
operation. The minimum relief valve capacity shall be designated by the manufacturer. Additional relief 
valves that do not require ASME stamps may be added per Compressed Gas Association pamphlet, CGA 
S‐1.3 Pressure Relief Device Standards Part 3, Stationary Storage Containers for Compressed Gases, 
recommendations. Discharge lines from the relief valves shall be sized in accordance with NBIC Part 2, 
Tables S10‐a and S10‐b. 
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Note: Due to the design of the LCDSV the discharge line may be smaller in diameter than the relief valve 
outlet size. 
Caution: Company’s and or individuals filling or refilling LCDSV’s shall be responsible for utilizing fill 
equipment that is acceptable to the manufacturer to prevent over pressurization of the vessel. 
 
c) Isolation Valves – The Inspector shallinspection should verify that each LCDSV shall have an isolation 
valve installed on the fill line and tank discharge, or gas supply line in accordance with the following 
requirements: 

1) Isolation valves shall be located on the tank or at an accessible point as near to the storage 
tank a possible. 
2) All valves shall be designed or marked to indicate clearly whether they are open or closed. 
3) All valves shall be capable of being locked or tagged in the closed position for servicing. 
4) Gas supply and liquid CO2 fill valves shall be clearly marked for easy identification.   

 
d) Safety Relief/Vent Lines – The Inspectorinspection, where possible, shall should verify the integrity of 
the pressure relief/vent line from the pressure relief valve to outside vent line discharge fitting. All 
connections shall be securely fastened to the LCDSV. The minimum size and length of the lines shall be 
in accordance with NBIC Part 2, Tables S2 10‐a and S2 10‐b.  Fittings or other connections may result in a 
localized reduction in diameter have been factored into the lengths given by the NBIC Part 2, Tables S2 
10‐a and S2 10‐b. 
 
Table S10-a Minimum LCDSV System Pressure Relief/Vent Line Requirements (Metallic) 
Tank Size 
(Pounds) 
Fire Flow Rate 
Requirements 
(Pounds per Minute) 
Maximum Length of 
3/8 inch ID Nominal 
Metallic Tube Allowed 
Maximum Length of 1/2 
inch ID Nominal 
Metallic Tube 
Allowed 
Less than 500 2.60 maximum 80 feet 100 feet 
500‐750 3.85 maximum 55 feet 100 feet 
Over 750‐1000 5.51 maximum 18 feet 100 feet 
 
Table S10-b Minimum LCDSV System Pressure Relief/Vent Line Requirements 
(Plastic/Polymer) 
Tank Size 
(Pounds) 
Fire Flow Rate 
Requirements (Pounds 
per Minute) 
Maximum Length of 
3/8 inch ID 
Plastic/Polymer 
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Materials Tube Allowed 
Maximum Length of ½ 
inch ID Plastic/Polymer 
Materials 
Tube Allowed 
Less than 500 2.60 maximum 100 feet 100 feet 
500‐750 3.85 maximum 100 feet 100 feet 
Over 750‐1000 5.51 maximum N/A see ½ inch 100 feet 
 
Table S10-a Metric Minimum LCDSV System Pressure Relief /Vent Line Requirements 
(Metallic) 
Tank Size 
(Kilograms) 
Fire Flow Rate 
Requirements 
(Kilograms per Minute) 
Maximum Length of 
10mm ID Nominal 
Metallic Tube Allowed 
Maximum Length of 
13mm ID Nominal 
Metallic Tube Allowed 
Less than 227 1.8 maximum 24 m 30.5 m 
227‐340 1.75 maximum 17 m 30.5 m 
340‐454 2.50 maximum 5.5 m 30.5 m 
 
Table S10-b Metric Minimum LCDSV System Pressure Relief/Vent Line Requirements 
(Plastic/Polymer) 
Tank size 
(kg) 
Fire Flow Rate (kg per 
Minute) 
Maximum Length of 10 
mm ID Nominal Metallic 
Tube Allowed 
Maximum Length of 10 
mm ID Plastic/Polymer 
Materials Tube Allowed 
Less than 227 1.18 maximum 30.5 m 30.5 m 
227‐340 1.75 maximum 30.5 m 30.5 m 
Over 340‐454 2.5 maximum N/A see 13 mm 30.5 m 
Note: Due to the design of the LCDSV the discharge line may be smaller in diameter than the pressure 
relief valve outlet size but shall not be smaller than that shown in tables NBIC Part 2, S10‐a and S10‐b. 
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NB15‐1001; NB15‐1002; NB15‐1003; NB15‐1004 

 

Include the following text in the Introduction under the heading “Stamping” 

ASME Code “Stamping” referenced throughout the NBIC includes the ASME Boiler and Pressure Vessel 

Code Symbol Stamps used for conformity assessment prior to the 2010 edition/2011 addendum and the 

equivalent ASME Certification Mark with Designator required to meet the later editions of the ASME 

Boiler and Pressure Vessel Code Sections.  When other construction codes or standards are utilized for 

repairs or alterations, stamping shall mean the identification symbol stamp required by that code or 

standard to indicate conformity assessment. 
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NFPA 58 contains the following language regarding conversion of tanks for LP-Gas fuel 
service from ammonia service: 
 
5.2.1.5 Except for containers used in cargo tank vehicle service, 
ASME containers of 3000 gal (11.4 m3) water capacity or 
less used to store anhydrous ammonia shall not be converted 
to LP-Gas fuel service. 
 
Therefore, the following are proposed edits (in bold red) to S9.4 and S7.8.6 address 
NB15-2103.  No edits required to S7.9: 
 
 
 
 
 
S9.4 SOME EXAMPLES FOR CHANGE OF SERVICE 
Table S9.4 lists examples of what constitutes a change in service and some factors to consider. Note: 
This 
list is not all inclusive. There may be other service changes not mentioned. 
The listing of “Factors to Consider” is also not all inclusive. There may be other elements that can 
influence 
the safe and reliable operation of the pressure retaining item. 
The owner shall check with the Jurisdiction where the pressure retaining item is to operate in the new 
environment, 
and review local building codes, laws, and regulations for additional requirements or prohibitions 
against a change of service. 
TABLE S9.4 
EXAMPLES OF CHANGE OF SERVICE CONDITIONS 
 
Change Some Factors to Consider 
 
LP Gas to Ammonia 
• PWHT of Vessel During Construction Wet-fluorescent magnetic particle testing (WFMT) on all internal 
surfaces 
• Internal access of vessel is necessary, may need to install manhole 
• NFPA 58 should be consulted Ammonia to LP gas 
• NFPA-58 5.2 should be consulted for restrictions. Refer i.e. restriction on maximum volume 
• Wet-fluorescent magnetic particle testing (WFMT) on all internal surfaces 
• Internal access of vessel is necessary., may need to install manhole 
• Also see, NBIC Part 2, 2.3.6.4, S7.8.6, S7.9 
 
LP gas service: from above ground to underground 
• Requires alterations (additional 
 
 
S7.8.6 ANHYDROUS AMMONIA SERVICE 

 
ASME containers of 3000 gal (11.4 m3) water capacity or less used to 
store anhydrous ammonia, except for containers used in cargo tank 
vehicle service, shall not be converted to LP-Gas service. 
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Cargo tank containers less than 3000 gal (11.4 m3) water capacity to 
be converted from ammonia to LP-gas service shall be wet-
fluorescent magnetic particle tested (WFMT) on all internal surfaces 
(see NBIC Part 2, 2.3.6.4).Containers that have been previously used 
in anhydrous ammonia service shall not be converted to LPG service.  
 
Any bBlue coloring of the brass valves indicates is one indication that the 
container has been in anhydrous ammonia service. 
 
 
S7.9 ASME LPG CONTAINERS LESS THAN 2000 GALLONS BEING REFURBISHED BY 
A COMMERCIAL SOURCE. 

Commercially refurbished containers are used containers that are 
temporarily taken out of service for repair and or renewal and sent to a 
company which specializes in this type of work. Because the history of 
some of these containers is unknown, special attention shall be given to 
inspection and repair before returning any of these containers back to 
service. ASME LPG containers less than 2,000 gal. (7,570 l) may be 
refurbished subject to the following conditions: 
a) A complete external inspection shall be completed under the guidelines 
of this supplement. If any defects are found, as defined in S7.8.1 through 
S7.8.5, the defect shall be repaired under NBIC Part 3,Repairs and 
Alterations, by qualified personnel or permanently removed from service; 
b) Containers of this size that have been previously used in anhydrous 
ammonia service shall not be converted to LPG service. See NBIC Part 2, 
S7.8.6; 
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NB15-2201 
 

Brad, 

 

The changes to Supplement 10 were approved by the FRP Subgroup 

during its meeting in Tampa.  Please ballot the Inspection 

Subcommittee.   

 

Note the proposed changes are highlighted in yellow, with 

additions in blue and deletions indicated by strikethrough. 

 

Supplement 10 as shown below: 

10.1 

a) Metallic vessel with a hoop Fiber Reinforced Plastic (FRP) 

wrap over the straight shell cylindrical part of the vessel 

(both load sharing). 

 

S10.3 INSPECTOR QUALIFICATIONS 

 

a) The inspector referenced in this supplement is a National 

Board Commissioned Inspector complying with the requirements of 

NB-263. 

b) The Inspector shall be familiar with vessel construction and 

qualified by training and experience to conduct such 

inspections. The Inspector should have a thorough understanding 

of all required inspections, tests, test apparatus, inspection 

procedures, and inspection techniques and equipment applicable 

to the types of vessels to be inspected. The Inspector should 

have basic knowledge of the vessel material types and 

properties. Refer to NBIC Part 2 Para. S4.2 and S4.5.   

 

b) The R Certificate holder’s inspector shall be familiar with 

vessel construction and qualified by training and experience 

as described in NBIC Part 2 S4.5 to conduct such inspections.  

The inspector shall have a thorough understanding of all 

required inspections, tests, test apparatus, inspection 

procedures, and inspection techniques and equipment applicable 

to the types of vessels to be inspected.  The inspector shall 

have basic knowledge of the vessel material types and 

properties.  Refer to Part 2 Para. S4.2 and S4.5. 

 

c) The acoustic emission technician conducting the examination 

required per S10.5(c) and in accordance 

with S10.10 shall be certifi ed per the guidelines of ASNT 

SNT-TC-1A or CP-189 AE Level II or III. A technician 

performing this test shall have training in and experience 
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with measuring Ce and Cf in composites and identifying wave 

modes. 

 

S10.6 

b) The visual examination of the vessel requires that the 

identity of the vessel must shall be verified. This should shall 

include the construction code (ASME) to which the vessel was 

constructed, vessel serial number, maximum allowable operating 

pressure, date of manufacture, vessel manufacturer, date of 

expiration of the service life of the vessel, and any other 

pertinent information shown on the vessel or available from 

vessel documents. The overall condition of the vessel should 

shall be noted. 

 

S10.8 

a) Vessel Service Life 

Vessels have been designed and manufactured for a limited 

lifetime; this is indicated on the vessel marking.  This marking 

should shall first be checked to ensure that such vessels are 

within their designated service lifetime. 

b) Identification of External Damage 

The external surface should shall be inspected for damage to the 

laminate. Damage is classified into two levels as shown in Table 

S10.7-a or Table S10.7-b of this supplement. The  

acceptance/rejection criteria shown in Table S10.7-a or Table 

S10.7-b of this supplement shall be followed, as a minimum. 

The external surface of the vessel is subject to mechanical, 

thermal, and environmental damage. The external surface of a 

vessel may show damage from impacts, gouging, abrasion, 

scratching, temperature excursions, etc. Areas of the surface 

that are exposed to sunlight may be degraded by ultraviolet 

light which results in change in the color of the surface and 

may make the fibers more visible. This discoloration does not 

indicate a loss in physical properties of the fibers. 

Overheating may also cause a change in color. The size (area or 

length and depth) and location of all external damage shall be 

noted. Vessel support structures and attachments should shall be 

examined for damage such as cracks, deformation, or structural 

failure. 

 

S10.9 

a) Requirements for Internal Visual examination 

Internal visual examination is normally not required. When 

vessels have been filled only with pure fluids, corrosion of the 

interior of the liner should not occur. Internal visual 

examination of the tanks should shall only be carried out when: 
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1) There is evidence that any commodity except a pure fluid has 

been introduced into the tank. In particular, any evidence that 

water, moisture, compressor cleaning solvents, or other 

corrosive agents have been introduced into the vessel will shall 

require an internal visual examination. 

2) There is evidence of structural damage to the vessel, such as 

denting or bulging. 

3) The vessel valve is removed for maintenance or other reason. 

Internal examination in this case is limited to examination of 

the threads and sealing surface. When an internal visual 

examination is conducted, the following procedures should shall 

be followed. 

b) Identification of Internal Damage 

1) Vessels with Metallic Liners 

For vessels with metallic liners, the objective of the internal 

visual examination is primarily to detect the presence of any 

corrosion or corrosion cracks.  The internal surface of the 

vessel shall be examined with adequate illumination to identify 

any degradation or defects present. Any foreign matter or 

corrosion products should shall be removed from the interior of 

the vessel to facilitate inspection. Any chemical solutions used 

in the interior of the vessel should shall be selected to ensure 

that they do not adversely affect the liner or composite 

overwrap materials.  After cleaning the vessel should shall be 

thoroughly dried before it is examined.  All interior surfaces 

of the vessel should shall be examined for any color 

differences, stains, wetness, roughness, or cracks. The location 

of any degradation should shall be noted. 

Any vessel showing significant internal corrosion, dents or 

cracks should shall be removed from service. 

2) Vessels with Non-metallic Liners or No Liners 

Vessels with non-metallic liners may show corrosion on the 

plastic liner or metal boss ends. Vessels with non-metallic 

liners or no liners may also show internal degradation in the 

form of cracks, pitting, exposed laminate, or porosity. 

The internal surface of vessels should shall be examined with 

adequate illumination to identify any degradation or defects 

present. Any foreign matter or corrosion products should shall 

be removed from the interior 

of the vessel to facilitate examination. Chemical solutions used 

in the interior of the vessel should shall be selected to ensure 

they do not adversely affect the liner or composite overwrap 

materials. After cleaning the vessel should shall be thoroughly 

dried before it is examined. 

 

The Inspector should shall look for cracks, porosity, 

indentations, exposed fibers, blisters, and any other 
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indication of degradation of the liner and/or laminate. 

Deterioration of the liner may include softening 

of the matrix or exposed fibers. 

 

S10.10 ACOUSTIC EMISSION EXAMINATION 

Add 

S10.10.2 AE Technician Requirements 

The acoustic emission technician conducting the examination 

required per S10.10.1 and in accordance with S10.10 shall be 

certified per the guidelines of ASNT SNT-TC-1A or CP-189 AE 

Level II or III.  A technician performing this test shall have 

training in and experience with measuring Ce and Cf in composites 

and identifying wave modes. 

 

Renumber all following items as needed 

10.10.2 3 

The E and F waves must shall be digitized and stored for 

analysis. The test pressure shall be recorded simultaneously 

with the AE events. Permanent storage of the waveforms is 

required for the life of the vessel. 

 

10.10.3 

Examination of the waveforms event by event must shall always be 

possible and the waveforms for each event must shall correspond 

precisely with the pressure and time data during the test. The 

computer program shall be capable of detecting the first arrival 

channel. This is critical to the acceptance criteria below. 

Sensors and recording equipment shall be checked for a current 

calibration sticker or a current certificate of calibration. 

 

b) Sensor Calibration 

Sensors shall have a flat frequency response from 50 kHz to 400 

kHz. Deviation from flat response (signal coloration) shall be 

corrected by using a sensitivity curve obtained with a Michelson 

interferometer calibration system similar to the apparatus used 

by NIST (National Institute for Standards and Technology). 

Sensors shall have a diameter no greater than 0.5 in. (13 mm) 

for the active part of the sensor face. The aperture effect must 

shall be taken into account. Sensor sensitivity shall be at 

least 0.1 V/nm. 

 

Current 10.10.3 c) 

The impact setup, an example of which is shown in Figure 

S10.10.3.a), shall be arranged as follows. The steel ball shall 

be ½ inch (13 mm) in diameter. The steel ball is a type 

typically used in machine shops for measuring taper and is 

commercially available. The ball shall be made of chrome steel 
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alloy hardened to R/C 63, ground and lapped to a surface finish 

of 1.5 micro-inch (0.0000381 mm), within 0.0001 inch (0.0025 mm) 

of actual size and sphericity within 0.000025 inch (0.00064 mm). 
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NB15‐2201 

S10.3 INSPECTOR QUALIFICATIONS 
 
 
b) The Inspector shall be familiar with FRP vessel construction and qualified by training and 
experience to conduct such inspections. The Inspector should shall have a thorough 
understanding of all required inspections, tests, test apparatus, inspection procedures, and 
inspection techniques and equipment applicable to the types of vessels to be inspected. The 
Inspector should shall have basic knowledge of the vessel material types and properties. Refer to 
NBIC Part 2, S4.2 and S4.5. 
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parentheses. In Part 2, Supplement 6 and Part 3, Supplement 6 regarding DOT Transport Tanks, the metric 
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U.S. customary units or metric units may be used with this edition of the NBIC, but one system of units shall 
be used consistently throughout a repair or alteration of pressure-retaining items.  It is the responsibility of Na-
tional Board accredited repair organizations to ensure the appropriate units are used consistently throughout 
all phases of work. This includes materials, design, procedures, testing, documentation, and stamping. The 
NBIC policy for metrication is outlined in each part of the NBIC.

ACCREDITATION PROGRAMS
��
�������������	����������
	���������	
�������	

���
�����	
���	��	��	���1�������
���
��
�

�R�!!!�"
���	������#��
	����������$	
���	
%"
��������&�
���
�VR�!!��"
���	�����$	
���	
�"
��
'�(��)
��
�NR�!!��"
���	�����"
����
�
���#���)���
��'�	�����
�	�&�
���

$�	��*+�"
���	������#��
	������+��'���
���&/��
��	��
����
���������	���)
�	
0��	
�
����'�	���
����	
���������
of these repair organizations.
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New Construction
 Criteria for Acceptance of Authorized Inspection Agencies for New Construction (NB-360)
Inservice
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Owner-User
 Accreditation of Owner-User Inspection Organizations (OUIO) (NB-371) Owners or users may be 
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further information regarding these programs contact the National Board by phone at (614) 888-8320 or by 
fax at (614) 847-1828

CERTIFICATES OF AUTHORIZATION FOR ACCREDITATION PROGRAMS
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symbol stamp shall be issued.

1 Caution, some Jurisdictions may independently administer a program of authorization for organizations to perform repairs and alterations 
within that Jurisdiction.
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FIGURE S1.1-b
#""#�EMQM���R@�@&"M�RV��WMM���;��#X�RY���9MYM�M9�@R"�/Y#"&�X<

Dome Course

Crown Sheet

Roof
Sheet

Combustion
Chamber

Side
Sheet

Throat Sheet

Inside Throat Sheet

Smokebox and Shell Ring

S1.2 SPECIAL JURISDICTIONAL REQUIREMENTS 

Many Jurisdictions have special requirements for locomotive boilers. Such requirements shall be consid%
ered in addition to those in this supplement.

S1.3 FEDERAL RAILROAD ADMINISTRATION (FRA) 

The FRA rules for steam locomotive boilers are published in the Code of Federal Regulations�;/@"<�^>/@"�
$�	��_*F+����
����)
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	�`j+`>>>�2 All locomotives under FRA Jurisdiction are documented on FRA Form 
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the data report for the boiler, applicable to all repairs and alterations performed. National Board “R” Certif%
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S1.4 LOCOMOTIVE FIRETUBE BOILER INSPECTION 

S1.4.1 INSPECTION METHODS 
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�
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Website. 
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S2.9.1 PIPING, FITTINGS, AND VALVE REPLACEMENTS
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S2.10 MAXIMUM ALLOWABLE WORKING PRESSURE (MAWP)
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S2.10.1 STRENGTH
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place if necessary.
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warm up in the air for several days until it is the same temperature as the air.
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vent, debris, or rust that may have formed in the steam pipes, cylinder, valve chest, and dry pipe.

K<� All appliances should be tested under steam pressure before the historical boiler is moved or put under 
load.

S2.14 SAFETY PROCEDURES4
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S2.14.1 EXPERIENCE
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individual in the area to ensure safe operation and assistance should a problem arise.

S2.14.2 STOPPING ENGINE IN AN EMERGENCY
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`<� Close throttle.

2) Reverse valve quadrant position.
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^<� Close throttle.
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SUPPLEMENT 5  
INSPECTION OF YANKEE DRYERS (ROTATING CAST-IRON PRESSURE 
VESSELS) WITH FINISHED SHELL OUTER SURFACES 

S5.1 SCOPE 

a) ����������
�
����
��	��
������
���
��'�	���
����
	)��
�����
�������'���X��K

��	�
	��#�X��K

��	�
	������
	����������
��%�	
���	�:
��������	�����)
��
�������������
�������
����
	�������	�+�����������
��'������
�	��+������
��������������	'��
�0������+��������	���
	�:
��������
��
	����'������
��������
��
����

b) X��K

��	�
	���	
��	���	������
�������
��	����������'������
%���
����
	��	��������G�
����
������	�%
���
�������
%���:
��;QE<����
	+���
��	�
	�����
	�
�����QE�������
	��#�

�����
	�

������	
��
�������
��
������
���	�
	���	'��
���������
��	��
���	
���	
�;�	
�����<�	������$��
	�����	�
����	��������������%
������'��
����������

��
	���������
��	
���	
�	���;�<~���
	�����	����������
��	
���	�:
��X��K

��	�
	~�
��������
��%�
��
���	�'�
�%�	
��������#'�
	��	����+���
����
	�

�����	
��)
��'	�����
��	�
	�

c) ��
��	�
	������������������'����	
�������	���
��'�������
�����
�
	��'	��������_*�'���;_�^������j��<+�

������'	��������_��'���;_�^��������}��<+��	
���	�:
�������
��
��
������
���������`=F�����;`+`FF�K$�<+�
����	����
�������

���������j+FFF�'��{����;_+`*}��{���<�����������	
���	
�	��������������������
�X��K

�
�	�
	��	
�������=FF���������
	����
�	������;`F}�K�{�<��#���
	���������	
������'	�����
��	������	��
���
due to difference in temperature between internal and external shell surfaces. The dryer has an internal 
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S5.2 ASSESSMENT OF INSTALLATION 
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5  Pressure roll load, line load, and nip load are terms that are used interchangeably to refer to the interaction between the pressure roll(s) 
and the Yankee dryer. It is called “nip” load because the pressure roll is rubber-covered and is pressed up against the Yankee with enough 
force to create a nip (or pinch) that forces the paper into line contact between the rolls and provides some mechanical dewatering. The paper 
then sticks onto the Yankee surface and follows the Yankee dryer for thermal dewatering by the steam-heated Yankee surface. This “nip load” 
is called a “line load” because the units are load (force) per length of line contact. The units are pounds per linear inch (PLI) and kilonewtons 
per meter (kN/m).
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