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2013 Edition
Date of Issue — July 1, 2013

This code was developed under procedures accredited as meeting the criteria for Ameri-
can National Standards. The Consensus Committee that approved the code was balanced
to ensure that individuals from competent and concerned interests had an opportunity to
participate. The proposed code was made available for public review and comment, which
provided an opportunity for additional public input from industry, academia, regulatory and
jurisdictional agencies, and the public-at-large.

The National Board does not “approve,” “
proprietary device, or activity.

rate,” or “endorse” any item, construction,

The National Board does not take any position with respect to the validity of any patent rights
asserted in connection with any items mentioned in this document, and does not undertake
to insure anyone utilizing a standard against liability for infringement of any applicable Letters
Patent, nor assume any such liability. Users of a code are expressly advised that determi-
nation of the validity of any such patent rights, and the risk of infringement of such rights, is
entirely their own responsibility.

Participation by federal agency representative(s) or person(s) affiliated with industry is not
to be interpreted as government or industry endorsement of this code.

The National Board accepts responsibility for only those interpretations issued in accordance
with governing National Board procedures and policies that preclude the issuance of
interpretations by individual committee members.

The footnotes in this document are part of this American National Standard.
g M % R
i S O

The above National Board symbols are registered with the US Patent Office.

“National Board” is the abbreviation for The National Board of Boiler and Pressure Vessel
Inspectors.

No part of this document may be reproduced in any form, in an electronic retrieval system
or otherwise, without the prior written permission of the publisher.
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Foreword

The National Board of Boiler and Pressure Vessel Inspectors is an organization composed of
Chief Inspectors for the states, cities, and territories of the United States and provinces and
territories of Canada. It is organized for the purpose of promoting greater safety to life and
property by securing concerted action and maintaining uniformity in post-construction
activities of pressure-retaining items, thereby ensuring acceptance and interchangeability
among Jurisdictional authorities responsible for the administration and enforcement of vari-
ous codes and standards.

In keeping with the principles of promoting safety and maintaining uniformity, the National
Board originally published the NBIC in 1946, establishing rules for inspection and repairs
to boilers and pressure vessels. The National Board Inspection Code (NBIC) Committee is
charged with the responsibility for maintaining and revising the NBIC. In the interest of public
safety, the NBIC Committee decided, in 1995, to revise the scope of the NBIC to include rules
for installation, inspection, and repair or alteration to boilers, pressure vessels, piping, and
nonmetallic materials.

In 2007, the NBIC was restructured into three Parts specifically identifying important post-
construction activities involving safety of pressure-retaining items. This restructuring provides
for future expansion, transparency, and uniformity, ultimately improving public safety.

The NBIC Committee’s function is to establish rules of safety governing post-construction
activities for the installation, inspection, and repair and alteration of pressure-retaining items,
and to interpret these rules when questions arise regarding their intent. In formulating the
rules, the NBIC Committee considers the needs and concerns of individuals and organiza-
tions involved in the safety of pressure-retaining items. The objective of the rules is to af-
ford reasonably certain protection of life and property, so as to give a reasonably long, safe
period of usefulness. Advancements in design and material and the evidence of experience
are recognized.

The rules established by the NBIC Committee are not to be interpreted as approving,
recommending, or endorsing any proprietary or specific design, or as limiting in any way an
organization’s freedom to choose any method that conforms to the NBIC rules.

The NBIC Committee meets regularly to consider revisions of existing rules, formulation of
new rules, and to respond to requests for interpretations. Requests for interpretation must be
addressed to the NBIC Secretary in writing and must give full particulars in order to receive
Committee consideration and a written reply. Proposed revisions to the Code resulting from
inquiries will be presented to the NBIC Committee for appropriate action.

Proposed revisions to the Code approved by the NBIC Committee are submitted to the
American National Standards Institute and published on the National Board Website to
invite comments from all interested persons. After the allotted time for public review and final
approval, the new edition is published.

Organizations or users of pressure-retaining items are cautioned against making use of
revisions that are less restrictive than earlier requirements without having assurance that
they have been accepted by the Jurisdiction where the pressure-retaining item is installed.

PART 1 — INSTALLATION
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The general philosophy underlying the NBIC is to parallel those provisions of the original
code of construction, as they can be applied to post-construction activities.

The NBIC does not contain rules to cover all details of post-construction activities. Where
complete details are not given, it is intended that individuals or organizations, subject to the
acceptance of the Inspector and Jurisdiction when applicable, provide details for post-
construction activities that will be as safe as otherwise provided by the rules in the original
code of construction.

Activities not conforming to the rules of the original code of construction or the NBIC must
receive specific approval of the Jurisdiction, who may establish requirements for design,
construction, inspection, testing, and documentation.

There are instances where the NBIC serves to warn against pitfalls; but the Code is not a
handbook, and cannot substitute for education, experience, and sound engineering judgment.

It is intended that this edition of the NBIC not be retroactive. Unless the Jurisdiction imposes
the use of an earlier edition, the latest effective edition is the governing document.

X1
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Introduction

It is the purpose of the National Board Inspection Code (NBIC) to maintain the integrity of
pressure-retaining items by providing rules for installation, and after the items have been
placed into service, by providing rules for inspection and repair and alteration, thereby
ensuring that these items may continue to be used safely.

The NBIC is intended to provide rules, information and guidance to manufacturers,
Jurisdictions, inspectors, owner-users, installers, contractors, and other individuals and
organizations performing or involved in post-construction activities, thereby encouraging the
uniform administration of rules pertaining to pressure-retaining items.

Scope
The NBIC recognizes three important areas of post-construction activities where information,
understanding, and following specific requirements will promote public and personal safety.
These areas include:

* Installation

* Inspection

* Repairs and Alterations

The NBIC provides rules, information, and guidance for post-construction activities, but does
not provide details for all conditions involving pressure-retaining items. Where complete
details are not provided in this Code, the Code user is advised to seek guidance from the
Jurisdiction and from other technical sources.

The words shall, should, and may are used throughout the NBIC and have the following intent:
+ Shall — action that is mandatory and required.
* Should — indicates a preferred but not mandatory means to accomplish the require-
ment unless specified by others such as the Jurisdiction.
* May — permissive, not required or a means to accomplish the specified task.

Organization

The NBIC is organized into three Parts to coincide with specific post-construction activities
involving pressure-retaining items. Each Part provides general and specific rules, information,
and guidance within each applicable post-construction activity. Other NBIC Parts or other
published standards may contain additional information or requirements needed to meet the
rules of the NBIC. Specific references are provided in each Part to direct the user where to
find this additional information. NBIC Parts are identified as:

» Part 1, Installation — This Part provides requirements and guidance to ensure all types
of pressure-retaining items are installed and function properly. Installation includes
meeting specific safety criteria for construction, materials, design, supports, safety
devices, operation, testing, and maintenance.

» Part 2, Inspection — This Part provides information and guidance needed to perform
and document inspections for all types of pressure-retaining items. This Part includes
information on personnel safety, non-destructive examination, tests, failure
mechanisms, types of pressure equipment, fithess for service, risk-based assess-
ments, and performance-based standards.

PART 1 — INSTALLATION
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» Part 3, Repairs and Alterations — This Part provides information and guidance to
perform, verify, and document acceptable repairs or alterations to pressure-retaining
items regardless of code of construction. Alternative methods for examination, testing,
heat treatment, etc., are provided when the original code of construction requirements
cannot be met. Specific acceptable and proven repair methods are also provided.

Each NBIC Part is divided into major Sections as outlined in the Table of Contents.

Tables, charts, and figures provide relevant illustrations or supporting information for text
passages, and are designated with numbers corresponding to the paragraph they illustrate
or support within each Section. Multiple tables, charts, or figures referenced by the same
paragraph will have additional letters reflecting the order of reference. Tables, charts, and
figures are located in or after each major Section within each NBIC Part.

Text Identification and Numbering

Each page in the text will be designated in the top header with the publication’s name, part
number, and part title. The numbering sequence for each section begins with the section
number followed by a dot to further designate major Sections (e.g., 1.1, 1.2, 1.3). Major
Sections are further subdivided using dots to designate subsections within that major Section
(e.g., 1.1.1,1.2.1, 1.3.1). Subsections can further be divided as necessary.

Paragraphs under Sections or Subsections shall be designated with small letters in paren-
thesis [e.g., a), b), ¢)] and further subdivided using numbers in parentheses [e.g., 1), 2), 3)].
Subdivisions of paragraphs beyond this point will be designated using a hierarchical sequence
of letters and numbers followed by a dot.

Example: 2.1 Major Section
2.1.1 Section
2.1.2 Section
2.1.2. Subsection
a) paragraph
b) paragraph
1) subparagraph
2) subparagraph
a. subdivisions
1. subdivisions
2. subdivisions
b. subdivisions
1. subdivisions
2. subdivisions

Tables and figures will be designated with the referencing Section or Subsection identification.
When more than one table or figure is referenced in the same Section or Subsection, letters or
numbers in sequential order will be used following each Section or Subsection identification.

X1V
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Supplements

Supplements are contained in each Part of the NBIC to designate information pertaining
only to a specific type of pressure-retaining item (e.g., Locomotive Boilers, Historical Boilers,
Graphite Pressure Vessels.) Supplements follow the same numbering system used for the
main text, preceded by the letter “S.” Each page of the Supplement will identify the Supple-
ment number and name in the top heading.

Editions
Editions, which include revisions and additions to this Code, are published every two years.
Editions are permissive on the date issued and become mandatory six months after the date
of issue.

Interpretations

On request, the NBIC Committee will render an interpretation of any requirement of this
Code. Interpretations are provided for each Part and are specific to the Code edition and
addenda referenced in the interpretation. Interpretations provide information only and are
not part of this Code.

Jurisdictional Precedence

Reference is made throughout this Code to the requirements of the “Jurisdiction.” Where
any provision herein presents a direct or implied conflict with any jurisdictional regulation,
the Jurisdictional regulation shall govern.

Units of Measurement

Both U.S. customary units and metric units are used in the NBIC. The value stated in U.S.
customary units or metric units is to be regarded separately as the standard. Within the text,
the metric units are shown in parentheses. In Supplement 6, from Parts 2 and 3, Continued
Service and Inspection of DOT Transport Tanks, however, the metric units are shown first with
the U.S. customary units shown in parentheses.

U.S. customary units or metric units may be used with this edition of the NBIC, but one sys-
tem of units shall be used consistently throughout a repair or alteration of pressure-retaining
items. Itis the responsibility of National 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.
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Accreditation Programs
The National Board administers and accredits three specific repair programs' as shown below:

‘R.......... Repairs and Alterations to Pressure-Retaining Items
“VR........ Repairs to Pressure Relief Valves
“‘NR”........ Repair and Replacement Activities for Nuclear ltems

Part 3, Repairs and Alterations, of the NBIC describes the administrative requirements for the
accreditation of these repair organizations.

The National Board also administers and accredits four specific inspection agency programs
as shown below:
New Construction
Criteria for Acceptance of Authorized Inspection Agencies for New Construction
(NB-360)
Inservice
Qualifications and Duties for Authorized Inspection Agencies (AlAs) Performing In-
service Inspection Activities and Qualifications for Inspectors of Boilers and Pressure
Vessels (NB-369)
Owner-User
Accreditation of Owner-User Inspection Organizations (OUIO) Owners or users may
be accredited for both a repair and inspection program provided the requirements for
each accreditation program are met (NB-371)
Federal Government
Qualifications and Duties for Federal Inspection Agencies (FIAs) Performing Inservice
Inspection Activities (NB-390)

These programs can be viewed on the National Board Website. For questions or further in-
formation regarding these programs, contact:

The National Board of Boiler and Pressure Vessel Inspectors
1055 Crupper Avenue

Columbus, OH 43229-1183

Phone — 614.888.8320

Fax — 614.847.1828

Website — www.nationalboard.org

Certificates of Authorization for Accreditation Programs

Any organization seeking an accredited program may apply to the National Board to obtain a
Certificate of Authorization for the requested scope of activities. A confidential review shall be
conducted to evaluate the organization’s quality system. Upon completion of the evaluation,
a recommendation will be made to the National Board regarding issuance of a Certificate of
Authorization.

Certificate of Authorization scope, issuance, and revisions for National Board accreditation
programs are specified in the applicable National Board procedures. When the quality sys-
tem requirements of the appropriate accreditation program have been met, a Certificate of
Authorization and appropriate National Board 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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All charts, graphs, tables, and other criteria that have been reprinted from the ASME
Boiler and Pressure Vessel Code, Sections I, IV, VIII, and X are used with the permis-
sion of the American Society of Mechanical Engineers. All Rights Reserved.
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2013 Edition
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This code was developed under procedures accredited as meeting the criteria for Ameri-
can National Standards. The Consensus Committee that approved the code was balanced
to ensure that individuals from competent and concerned interests had an opportunity to
participate. The proposed code was made available for public review and comment, which
provided an opportunity for additional public input from industry, academia, regulatory and
jurisdictional agencies, and the public-at-large.

The National Board does not “approve,” “
proprietary device, or activity.

rate,” or “endorse” any item, construction,

The National Board does not take any position with respect to the validity of any patent rights
asserted in connection with any items mentioned in this document, and does not undertake
to insure anyone utilizing a standard against liability for infringement of any applicable Letters
Patent, nor assume any such liability. Users of a code are expressly advised that determi-
nation of the validity of any such patent rights, and the risk of infringement of such rights, is
entirely their own responsibility.

Participation by federal agency representative(s) or person(s) affiliated with industry is not
to be interpreted as government or industry endorsement of this code.

The National Board accepts responsibility for only those interpretations issued in accordance
with governing National Board procedures and policies that preclude the issuance of
interpretations by individual committee members.

The footnotes in this document are part of this American National Standard.
g M % R
i S O

The above National Board symbols are registered with the US Patent Office.

“National Board” is the abbreviation for The National Board of Boiler and Pressure Vessel
Inspectors.

No part of this document may be reproduced in any form, in an electronic retrieval system
or otherwise, without the prior written permission of the publisher.
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Foreword

The National Board of Boiler and Pressure Vessel Inspectors is an organization composed of
Chief Inspectors for the states, cities, and territories of the United States and provinces and
territories of Canada. It is organized for the purpose of promoting greater safety to life and
property by securing concerted action and maintaining uniformity in post-construction
activities of pressure-retaining items, thereby ensuring acceptance and interchangeability
among Jurisdictional authorities responsible for the administration and enforcement of vari-
ous codes and standards.

In keeping with the principles of promoting safety and maintaining uniformity, the National
Board originally published the NBIC in 1946, establishing rules for inspection and repairs
to boilers and pressure vessels. The National Board Inspection Code (NBIC) Committee is
charged with the responsibility for maintaining and revising the NBIC. In the interest of public
safety, the NBIC Committee decided, in 1995, to revise the scope of the NBIC to include rules
for installation, inspection, and repair or alteration to boilers, pressure vessels, piping, and
nonmetallic materials.

In 2007, the NBIC was restructured into three Parts specifically identifying important post-
construction activities involving safety of pressure-retaining items. This restructuring provides
for future expansion, transparency, and uniformity, ultimately improving public safety.

The NBIC Committee’s function is to establish rules of safety governing post-construction
activities for the installation, inspection, and repair and alteration of pressure-retaining items,
and to interpret these rules when questions arise regarding their intent. In formulating the
rules, the NBIC Committee considers the needs and concerns of individuals and organiza-
tions involved in the safety of pressure-retaining items. The objective of the rules is to af-
ford reasonably certain protection of life and property, so as to give a reasonably long, safe
period of usefulness. Advancements in design and material and the evidence of experience
are recognized.

The rules established by the NBIC Committee are not to be interpreted as approving,
recommending, or endorsing any proprietary or specific design, or as limiting in any way an
organization’s freedom to choose any method that conforms to the NBIC rules.

The NBIC Committee meets regularly to consider revisions of existing rules, formulation of
new rules, and to respond to requests for interpretations. Requests for interpretation must be
addressed to the NBIC Secretary in writing and must give full particulars in order to receive
Committee consideration and a written reply. Proposed revisions to the Code resulting from
inquiries will be presented to the NBIC Committee for appropriate action.

Proposed revisions to the Code approved by the NBIC Committee are submitted to the
American National Standards Institute and published on the National Board Website to
invite comments from all interested persons. After the allotted time for public review and final
approval, the new edition is published.

Organizations or users of pressure-retaining items are cautioned against making use of
revisions that are less restrictive than earlier requirements without having assurance that
they have been accepted by the Jurisdiction where the pressure-retaining item is installed.
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The general philosophy underlying the NBIC is to parallel those provisions of the original
code of construction, as they can be applied to post-construction activities.

The NBIC does not contain rules to cover all details of post-construction activities. Where
complete details are not given, it is intended that individuals or organizations, subject to the
acceptance of the Inspector and Jurisdiction when applicable, provide details for post-
construction activities that will be as safe as otherwise provided by the rules in the original
code of construction.

Activities not conforming to the rules of the original code of construction or the NBIC must
receive specific approval of the Jurisdiction, who may establish requirements for design,
construction, inspection, testing, and documentation.

There are instances where the NBIC serves to warn against pitfalls; but the Code is not a
handbook, and cannot substitute for education, experience, and sound engineering judgment.

It is intended that this edition of the NBIC and not be retroactive. Unless the Jurisdiction
imposes the use of an earlier edition, the latest effective edition is the governing document.

X1
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Introduction

It is the purpose of the National Board Inspection Code (NBIC) to maintain the integrity of
pressure-retaining items by providing rules for installation, and after the items have been
placed into service, by providing rules for inspection and repair and alteration, thereby
ensuring that these items may continue to be used safely.

The NBIC is intended to provide rules, information and guidance to manufacturers,
Jurisdictions, inspectors, owner-users, installers, contractors, and other individuals and
organizations performing or involved in post-construction activities, thereby encouraging the
uniform administration of rules pertaining to pressure-retaining items.

Scope
The NBIC recognizes three important areas of post-construction activities where information,
understanding, and following specific requirements will promote public and personal safety.
These areas include:

* Installation

* Inspection

* Repairs and Alterations

The NBIC provides rules, information, and guidance for post-construction activities, but does
not provide details for all conditions involving pressure-retaining items. Where complete
details are not provided in this Code, the Code user is advised to seek guidance from the
Jurisdiction and from other technical sources.

The words shall, should, and may are used throughout the NBIC and have the following intent:
+ Shall — action that is mandatory and required.
* Should — indicates a preferred but not mandatory means to accomplish the require-
ment unless specified by others such as the Jurisdiction.
* May — permissive, not required or a means to accomplish the specified task.

Organization

The NBIC is organized into three Parts to coincide with specific post-construction activities
involving pressure-retaining items. Each Part provides general and specific rules, information,
and guidance within each applicable post-construction activity. Other NBIC Parts or other
published standards may contain additional information or requirements needed to meet the
rules of the NBIC. Specific references are provided in each Part to direct the user where to
find this additional information. NBIC Parts are identified as:

» Part 1, Installation — This Part provides requirements and guidance to ensure all types
of pressure-retaining items are installed and function properly. Installation includes
meeting specific safety criteria for construction, materials, design, supports, safety
devices, operation, testing, and maintenance.

» Part 2, Inspection — This Part provides information and guidance needed to perform
and document inspections for all types of pressure-retaining items. This Part includes
information on personnel safety, non-destructive examination, tests, failure
mechanisms, types of pressure equipment, fithess for service, risk-based assess-
ments, and performance-based standards.
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» Part 3, Repairs and Alterations — This Part provides information and guidance to
perform, verify, and document acceptable repairs or alterations to pressure-retaining
items regardless of code of construction. Alternative methods for examination, testing,
heat treatment, etc., are provided when the original code of construction requirements
cannot be met. Specific acceptable and proven repair methods are also provided.

Each NBIC Part is divided into major Sections as outlined in the Table of Contents.

Tables, charts, and figures provide relevant illustrations or supporting information for text
passages, and are designated with numbers corresponding to the paragraph they illustrate
or support within each Section. Multiple tables, charts, or figures referenced by the same
paragraph will have additional letters reflecting the order of reference. Tables, charts, and
figures are located in or after each major Section within each NBIC Part.

Text Identification and Numbering

Each page in the text will be designated in the top header with the publication’s name, part
number, and part title. The numbering sequence for each Section begins with the Section
number followed by a dot to further designate major sections (e.g., 1.1, 1.2, 1.3). Major
Sections are further subdivided using dots to designate Subsections within that major Section
(e.g., 1.1.1,1.2.1, 1.3.1). Subsections can further be divided as necessary.

Paragraphs under Sections or Subsections shall be designated with small letters in paren-
thesis [e.g., a), b), ¢)] and further subdivided using numbers in parentheses [e.g., 1), 2), 3)].
Subdivisions of paragraphs beyond this point will be designated using a hierarchical sequence
of letters and numbers followed by a dot.

Example: 2.1 Major Section
2.1.1 Section
2.1.2 Section
2.1.2.1 Subsection
a) paragraph
b) paragraph
1) subparagraph
2) subparagraph
a. subdivisions
1. subdivisions
2. subdivisions
b. subdivisions
1. subdivisions
2. subdivisions

Tables and figures will be designated with the referencing Section or Subsection identification.
When more than one table or figure is referenced in the same Section or Subsection, letters or
numbers in sequential order will be used following each Section or Subsection identification.

X1V
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Supplements

Supplements are contained in each Part of the NBIC to designate information pertaining
only to a specific type of pressure-retaining item (e.g., Locomotive Boilers, Historical Boilers,
Graphite Pressure Vessels.) Supplements follow the same numbering system used for the
main text, preceded by the letter “S.” Each page of the Supplement will identify the Supple-
ment number and name in the top heading.

Editions
Editions, which include revisions and additions to this Code are published every two years.
Editions are permissive on the date issued and become mandatory six months after the date
of issue.

Interpretations

On request, the NBIC Committee will render an interpretation of any requirement of this
Code. Interpretations are provided for each Part and are specific to the Code edition and
addenda referenced in the interpretation. Interpretations provide information only and are
not part of this Code.

Jurisdictional Precedence

Reference is made throughout this Code to the requirements of the “Jurisdiction.” Where
any provision herein presents a direct or implied conflict with any jurisdictional regulation,
the Jurisdictional regulation shall govern.

Units of Measurement

Both U.S. customary units and metric units are used in the NBIC. The value stated in U.S.
customary units or metric units is to be regarded separately as the standard. Within the text,
the metric units are shown in parentheses. In Supplement 6, from Parts 2 and 3 Continued
Service and Inspection of DOT Transport Tanks,however, the metric units are shown first with
the U.S. customary units shown in parentheses.

U.S. customary units or metric units may be used with this edition of the NBIC, but one sys-
tem of units shall be used consistently throughout a repair or alteration of pressure-retaining
items. Itis the responsibility of National 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.
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Accreditation Programs
The National Board administers and accredits three specific repair programs' as shown below:

‘R.......... Repairs and Alterations to Pressure-Retaining Items
“VR”........ Repairs to Pressure Relief Valves
‘NR”........ Repair and Replacement Activities for Nuclear ltems

Part 3, Repairs and Alterations, of the NBIC describes the administrative requirements for the
accreditation of these repair organizations.

The National Board also administers and accredits four specific inspection agency programs
as shown below:
New Construction
Criteria for Acceptance of Authorized Inspection Agencies for New Construction
(NB-360)
Inservice
Qualifications and Duties for Authorized Inspection Agencies (AlAs) Performing In-
service Inspection Activities and Qualifications for Inspectors of Boilers and Pressure
Vessels (NB-369)
Owner-User
Accreditation of Owner-User Inspection Organizations (OUIO) Owners or users may
be accredited for both a repair and inspection program provided the requirements for
each accreditation program are met. (NB-371)
Federal Government
Qualifications and Duties for Federal Inspection Agencies (FIAs) Performing Inservice
Inspection Activities (NB-390)

These programs can be viewed on the National Board Website. For questions or further in-
formation regarding these programs, contact:

The National Board of Boiler and Pressure Vessel Inspectors
1055 Crupper Avenue

Columbus, OH 43229-1183

Phone — 614.888.8320

Fax — 614.847.1828

Website — www.nationalboard.org

Certificates of Authorization for Accreditation Programs

Any organization seeking an accredited program may apply to the National Board to obtain a
Certificate of Authorization for the requested scope of activities. A confidential review shall be
conducted to evaluate the organization’s quality system. Upon completion of the evaluation,
a recommendation will be made to the National Board regarding issuance of a Certificate of
Authorization.

Certificate of Authorization scope, issuance, and revisions for National Board accreditation
programs are specified in the applicable National Board procedures. When the quality sys-
tem requirements of the appropriate accreditation program have been met, a Certificate of
Authorization and appropriate National Board 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.

XVI

PART 2 — INSPECTION




ANSI/NB-23 NATIONAL BOARD INSPECTION CODE (2013

sN3IC

PART 2, nspection

All charts, graphs, tables, and other criteria that have been reprinted from the ASME
Boiler and Pressure Vessel Code, Sections I, IV, VIII, and X are used with the permis-
sion of the American Society of Mechanical Engineers. All Rights Reserved.

PART 2 — INSPECTION 1




201 3| NATIONAL BOARD INSPECTION CODE

PART 2 — INSPECTION
TABLE OF CONTENTS

National Board Contact INformation ..............oooiiiii e e e I
NB Board of Trustees / Advisory Committee MemDErS ..........ccceoiiiiiiiiiiiiii e I
National Board MEMDEIS ..........eiiiiiiiii et e ettt e s e e e e s e nnbe e e e e aanes 1
NBIC CommMItEe STTUCLUIE ......eeiiiiiii et e et e e e et e e e st e e e e e snneeeeeeannes v
National Board Inspection Code Edition / ADdendum .............cooiiiiiiiiie i X
0T (=1 ] o PO PP STPPRPN X
[ ((oTo [V T3 1o o ISP PPPPUPPRR Xl
Section 1 General Requirements for Inservice Inspection of Pressure-Retaining ltems................ 13
1.1 S ToTo] o1 TP PUPUP PRSPt 14

1.2 AAMINISTFAtION ...eeiiie et 14

1.3 References to Other Codes and Standards ............cooociieeiiiiire e 14

1.4 Personnel SAfety .........eeiiiiiii e 15

1.4.1 Personal Safety Requirements for Entering Confined Spaces........cccccccceeeevieiiviiinnnnen. 16
14.2 EQUIPMENt OPEIatioN .....ccoiieiiiie et e e e e e e e s e e e e nnreeeeean 17

1.5 INSPECHON ACHVILIES .cceeieeee e e e e e e e e e e e e e e e e aeerennranas 17

1.5.1 Inservice INSPection ACHIVItIES ........cooi i 17
15.2 Pre-InsSpection ACHVItIES ........eeiiiiiiiieee e 17
1.5.21 INSPECLION PlaNNINgG ... ..ttt e e e e e e e e s e e e e aeeas 18
1.5.3 Preparation for Internal INSPection ..o 18
154 PoSt-INSPECtion ACHVILIES ........eeiiiiiiieee e 19
Section 2 Detailed Requirements for Inservice Inspection of Pressure-Retaining ltems................ 21
21 8o o] o1 TSRS 22

22 T 0] [T RSSO 22

2.21 S ToTo] o1 Y PP EPUP PRIt 22
222 7= oY (o1 @7o] o To 11 o] o[- PP PUPPPPPRPPNY 22
223 Pre-InsSpection ACHVILIES .........e e 22
224 Condition of Boiler Room or Boiler LOCation ............c.ooiiiiiiiiiiiiiieieee e 23
225 EXternal INSPECHION ........ooiiiiiiie e 23
226 Internal INSPECHION ... ... e e e e e ee s 23
2.2.7 Evidence Of LEAKAGE ........cuuiiiiiiiiiiiie et 24
2.2.8 Boiler Corrosion ConsSiderations ............cooccuviiiiiiiiieie e e e 24
229 Waterside DEPOSILS .......eeriiiiiieeaeei it e e e e e e e e e e e e aaaeaeeean 24
2.2.10 Inspection of Boiler Piping, Parts, and Appurtenances ..........cccccceeeeeeeieiiiciiivieeieeeeeeeenn, 25
2.2.101 BOIIEr PIPING .ttt 25
2.2.10.2 Flanged or Other CONNECHIONS ..........ciiiiiiiiiiie e 25
2.2.10.3 Y T Te= | =T g 1= To U I SRR 25
22104 LCT= T[T OO PP TP PPP TP 25
2.210.5 Pressure RelEf DEVICES .........eiiiiiiiiiii et e e e e enneeeeean 26
2.2.10.6 1070 ] 1 (1] <RSP 26
2.2.11 RECOIAS REVIEW ...t e e e e e eas 28
2212 Description and Concerns of Specific Types of Boilers ..........ccccovioiiiiiiiiii e 28
22121 CaSst-IrON BOIIEIS .....coiiieie e e 28
22122 Firetube BOIIEIS ..ottt e e 29
22123 Watertube BOIIEIS ... .. it e e e e e e e e e e e e e e e 31

2

PART 2 — INSPECTION




NATIONAL BOARD INSPECTION CODE | 2013
22124  EIECHIC BOIIEIS ....oeiieeiii ettt st e e e e e 32
22125 Fired Coil Water HEAters ...t 32
22126 Fired Storage Water HEaters ..........oociiiiiii e 33
22127 Thermal FIuid HEAtErS .......ooo i 33
22128 Waste Heat BOIIEIS .......oooiiiiieeeceeee e e e e e e e 35
22129 Kraft or Sulfate Black Liquor Recovery Boilers ... 36
23 Pressure VESSEIS ...t 38
2.31 RS Telo] o1 O PP PPR TP 38
23.2 S T=Y V1ot Y @0 g o [ o] o T SR 38
2.3.3 External INSPECLION ... 39
2.3.4 INterNal INSPECHION .....eeeieeeeceee e e e e e e e e e e s e eeeeeeeas 40
2.3.5 Inspection of Pressure Vessel Parts and Appurtenances ...........ccccccevveciieeeeencieeee e, 41
2.3.51 LT Lo (=TT PP PP PP PRIt 41
2.35.2 SAFELY DBVICES ..eieiiiiiiiiiie ettt e e e e e e e e e e e e e e e e e e e e e s e e nannnrnne 41
2.35.3 L0701 (] ST =Tt SO 41
2354 RECOIAS REVIEW ...t e e e nneeeeeean 41
2.3.6 Description and Concerns of Specific Types of Pressure Vessels ...........ccccccvvvvvneenn. 42
2.3.6.1 [T 1= = (o] S SS 42
2.3.6.2 Compressed Air VESSEIS .........uuiiiiiiiiiiiiee et e e e e e e e s e 43
2.3.6.3 o= ] (o] T =T | OO 44
2.3.6.4 Liquid AMMONIA VESSEIS ... e e eas 44
2.3.6.5 Inspection of Pressure Vessels with Quick-Actuating Closures ..........ccccccevviiieeennnnee. 48
2.3.6.6 Anhydrous Ammonia NUISE TanKS ........c..uuiiiiiiiiiieee e e e e 50
2.3.6.7 Inspection of Pressure Vessels for Human Occupancy (PVHO).........cccoocviiiiieeniinenne 51
24 Piping and Piping SYStEMS. ......ooi i 54
241 R ToTo] o 1= Y PR PEPPRt 54
242 Service CONAItIONS ...oooiiiiiiiiiic et e e e e e e e e e e e e eaanannes 54
243  Assessment of Piping DeSign ........oooiiiiiiiiiii e 54
244 External INnSpection Of PIPING ......cooiiiiiiiiiiieeeee et 54
245 Internal INSPECtion Of PIPING ....coooiiiiieiiiii et e e e ae e e e e enes 55
246 EVideNnce Of LEAKAGE .....ooiiiiiieiieeiiie et e s 55
247 Provisions for Expansion and SUPPOIt ............ueeiiiieieeiiiiiicciieee e 55
24.8 Inspection of Gages, Safety Devices, and CoONntrols ..........cccccceeveceiieeiiiiinees e 56
2481 L= T TSRS 56
24.8.2 SAFELY DBVICES ..oeviiiiiiiiiiiee ettt e e e e e e e e e e e s e et aaaaeaeaaannnnre 56
2483  Quick-DisCONNECE COUPIING ...cuutiiiiiiiiiiie ettt e e s 56
25 Pressure Relief DEVICES .........eiiiiiiiiiii ettt e e e e e e eneeee e 56
2.51 Yo7 ] o1 YRR PRRt 56
252 Pressure Relief Device Data ...........coooiiiiiiiieee e 57
253 Inservice Inspection Requirements for Pressure Relief
Device CONAIIONS  ......eeiiieiiiiie e e e e s e e e e ranbeeee s 57
254 Inservice Inspection Requirements for Pressure Relief Devices
Installation CoNAItION .........eeiiii e e e e e 58
255 Additional Inspection ReEqQUIrEMENLS ........ooviiiiiiiiiiiiice e 58
2551 BOIIEIS .. e e e e e e —————————————— 58
2552 Pressure Vessels and Piping ........cccuueiiiiiiiiiiie e 59
2553 RUPLIUIE DISKS .ttt e e e e e e e e e e e e e e e e reaeeee s 59
256 Packaging, Shipping, and Transportation..............ccccviiiiie i 61
257 Testing and Operational Inspection of Pressure Relief Devices.........ccccccvevviciiieriine... 61
258 Recommended Inspection and Test Frequencies for
Pressure Relief DEVICES .........uuuiiiiiiiiiieie ettt e e e e e e ee e s 63
Section 3 Corrosion and Failure MeChaniSmS ..........c.ueiiiiiiiiiii e 67
3.1 S Teo] o1 PO P OO PPP PPN 68
3.2 L= g T - SRS 68
3.3 L7 ] 5 ] (o] o IR RO 68
PART 2 — INSPECTION 3




2013 | NATIONAL BOARD INSPECTION CODE
3.3.1 Macroscopic Corrosion ENVIronmMeNts ...........c.euvveeiieiieiiiiccicceeee e 68
3.3.2 Microscopic Corrosion ENVIFONMENTS .........ooiiiiiiiiiiiiiiiecc e 70
3.3.3 1070]011 (0] I} I @7o]4 (011 o] o NSO PRSP 71
3.3.3.1 Process Variables ..........oooo i 71
3.3.3.2 o] (= o1 1o} o OSSR 71
3.3.3.3 Material SEIECHION ........coiiiiiiiie e 71
3.3.34 L0701 1197 =P PRSPt 71
3.3.35 ENGINEEriNg DESIGN ....eeiiiiiiiiiie e 72
3.3.3.6 L7 o1 113 o] o TSSO 72
3.4 Failure MEChaNISMS ......ooi it e e e a e e e nneeeaeean 73
3.41 = 11T [ 1= SO 73
3.4.2 L7 (= =T o RS 73
3.4.3 Temperature EffECES .....oueiiiii e 73
3.4.4 Hydrogen EmbBrittlement ...........ooo i 73
3.4.5 High-Temperature Hydrogen AtacK ............coiiiiiiiiei e 74
3.4.6 Hydrogen Damage .......ccuuuiiiiiiiiiee et e e e e e e e e s 75
3.4.7 BUIGES @nd BlISTEIS ... e e e as 75
3.4.8 L@ =Y 4 T (] T OSSPSR 75
3.4.9 L0 =TSR 76
Section 4 Examinations, Test Methods, and Evaluations ................cooooiiii i 77
4.1 S ToTo] o1 TP P PR PUPTRRRRRUPIOt 78
4.2 Nondestructive Examination Methods (NDE) .......ccovvviiiiiiiiiiiieeee e 78
4.2.1 VISUAI ..ttt h ettt e e e bt e b e e e nnre e e nns 78
422 MagNEtic PartiCle ...........oooi it 78
423 Liquid Penetrant ..o e e e e e e e ae s 79
424 L0 11 r= LT o TSSO 79
425 (= o o[- o] o )Y/ SRR 79
4.2.6 =T o VA O 0 =Y o | RSSO 80
427 MeEtalloGrapRiC .....eie i 80
428 ACOUSLHIC EMISSION ...ttt e e e e e e e e e e e eeeeeeeeeas 80
4.3 TeSHNG METNOAS ... e e e e e e e e e 80
4.31 Pressure TESHNG ....coii it 80
4311 Al Pressure TeSHNG ...ttt e e e e e e e s e e e e e eeeeeas 81
4.3.1.2  Liquid Pressure TeStiNG .........cooi ittt a e e 81
4.3.1.3  Pneumatic Pressure TeStNG........ccoiiiiiiiiiiiiie et 82
4.4 Methods to Assess Damage Mechanisms and Inspection Frequency
for Pressure-Retaining [temIS.........ooo i 82
441 8 Yo7 o] o1 XSSPt 82
4.4.2 General REQUINEMENTES .....ooiiieiiii et e et e e e e e enee e e e e e enneeeeas 83
443 RESPONSIDIIILIES ...oeieeeeii e e e e e e e e aaaaas 83
444 Remaining Service Life Assessment Methodology .............ccceeeiiiiiiiiiiiiiiiicceieeee s 84
445 Data Requirements for Remaining Service Life Assessments...........cccccoceviveniiienenne 84
446 Identification of Damage MeChaniSMS ...........coviiieiiiiiiiiieee e 85
447 Determining INSpection INtErvals ... 86
44.71 Method for Estimating Inspection Intervals for Pressure-Retaining
Items Subject to Erosion or COrmOSION.........ueiiiiiiie e i a e 86
44.7.2 Method for Estimating Inspection Intervals for Exposure to Corrosion .............ccccceeeenes 86
44.7.3 Estimating Inspection Intervals for Pressure-Retaining
Items Where Corrosion IS NOt @ FaCOr........oouueiiiiiiiiiiic e 89
448 Evaluating Inspection Intervals of Pressure-Retaining Items
Exposed to Inservice Failure Mechanisms......... ..o 90
4481 Exposure to Elevated Temperature (Cre€p)......uuueeeieeeeeeiiiiiiiiiiieie e 90
44.8.2 Exposure 10 Brittle Fracture...........c.ooviiiii e 91
4483 Evaluating Conditions That Cause Bulges/Blisters/Laminations..............ccccecoeeenieeenne. 91
4484 Evaluating Crack-Like Indications in Pressure-Retaining ltems.................ccccciniineeen. 91
4.4.8.5 Evaluating Exposure of a Pressure-Retaining Item to Fire Damage...........cccccocoeeeens 92
4.4.8.6 Evaluating Exposure of Pressure-Retaining Items to Cyclic Fatigue .............cccccoceenee. 93

a

PART 2 —

INSPECTION




NATIONAL BOARD INSPECTION CODE

2013

4487 Evaluating Pressure-Retaining Items Containing Local
B I LT oY == T PR 93
4.5 Risk-Based Inspection Assessment Programs...........ccceveeieiiieeeiinieene i 94
451 S ToTo] o 1= YRR UPRRSRIOt 94
452 1= T a1 o] TSR 94
45.3 LT T | SO 95
454 1070 ] 01T (=] £ 1 (1] o 1 SRR 96
455 Key Elements of an RBI Assessment Program ...........cccceoviiiiiiiiiiiiic e 96
45.6 RBIASSESSMENT ...t e e e e e e e e e et e e e e e e e e e e e e e e nnnneeeeeeeeeeas 97
45.6.1 Probability Of FailUre............ouuiiiiiiieeeece e 97
456.2 Consequence Of FaIlUre ........c...uuiiieecece e e e e e e e e s e nnnaenes 97
456.3 L] Q= Z= [1 = o] o SO 98
456.4 RiSK Management ............euiiiiiiiiiie e aas 98
457 Jurisdictional RelationShips ........cceeiiiiiiiiiieie e e 98
Section 5 Stamping, Documentation, and FOrMS...........cccuuiiiiiiiiiee e 99
5.1 Yoo ] o 1= YRS 100
5.2 Replacement of Stamping During Inservice Inspection ............ccoccoeiiiiiiiiine e 100
5.2.1 AULNOTIZALION ...ttt e e et e e e e e e e e e e neeeeeeanns 100
5.2.2 Replacement of Stamped Data ... 100
523 =T oTe] 1] o o TR OO SOTUPPO PP UPPPPRPIPN 100
5.3 National Board Inspection FOrmMs ... 101
5.3.1 S To7 o] o 1= YU EEEPRP 101
53.2 Replacement of Stamped Data Form (NB-136) ........ccccoviiiiiiiiiiiieeeeeeee e 102
5.3.3 New Business or Discontinuance of Business Form (NB-4) ..........cccccoiiiiiiieiiiiineene 104
534 Boiler or Pressure Vessel Data Report Form (NB-5)..........ccccociiiiiiiiiiie e 105
5.3.5 Boiler-Fired Pressure Vessels Report of Inspection Form (NB-6)...........cccccoviieiinenne 107
5.3.6 Pressure Vessels Report of Inspection Form (NB-7) ..o 108
5.3.7 Report of Fitness For Service Assessment Form (NB-403) .........cccccvevieeiiiiiiiciininneee. 110

5.3.71 Guide For Completing Fitness For Service

ASSESSMENT REPOITS ...ttt 112
Section 6 T8 o] o] =T 0 4= o1 £ S 115
6.1 S ToTo] o1 YRR OO PP PEUPURT RPNt 116
Supplement 1 Steam Locomotive Firetube Boiler Inspection and Storage ..........ccccceevevvccieeecvceneenn. 116
S1.1 S ToTo] o1 T U TSP PUUPURRRRRRRRIN 116
S1.2 Special Jurisdictional Requirements ...........coccciiiiiiiiiiiiie e 117
S1.3 Federal Railroad Administration (FRA) ......cooiiiiii e 117
S1.4 Locomotive Firetube Boiler INSPection ... 117
S1.4.1 INSPECHiON METhOAS .......iiiiiiiiiiiiee e 117
S1.4.2 [ o TS o1t 17 o] 1= T OSSR 118
S1.4.21 Riveted Seams and Rivet Heads ... 118
S1.4.2.2 Welded and Riveted REPAIrS.........cc.uuviiiiiiiiieeee et a e e e e e 120
S1.4.2.3 BOoiler SNell COUISE... ..ottt e e e e e e e e e s e s eeeeeeeeas 120
S1.4.24 Dome and DOmME Lid ... e 120
S1.4.2.5 8o [ T o SRRSO PP 121
S1.4.2.6 L UL IS] 1= (ORI 121
S1.4.2.7 FIAaNGEd SNEELS ......couiiiiiiiii e 122
S1.4.2.8 StAYEA SNEELS ...t e e e e e e e e e e e e e aaare 122
S1.4.2.9  StAYDOIS. ... i e e e rr e e e e annaees 123
S$1.4.2.10 Flexible Staybolts and SIEEVES .........c..cooiiiiiiiiii e 123
S1.4.2.11 Girder Stay and CroWn BarsS ..........ccceiiiiiiiiiiiicccee et e e 124
S I e S 1 1 To 1R = )£ SRR 125
S$1.4.2.13 Crown Stays and EXpansion Stays ... e 125
S1.4.2.14 Diagonal and GUSSEt BraCes...........ccooiiiiiiiiiiiiiiieeee et 126

PART 2 — INSPECTION

5




2013 | NATIONAL BOARD INSPECTION CODE
S1.4.2.15 IS et e e e e e e e s be e e e e e annreeae s 127
S$1.4.2.16 Superheater Units and Header.............ooiiiiiiiii e 128
S1.4.2.17 Arch Tubes, Water Bar Tubes, and Circulators ..............ouuvveevuiieeeeeeieeeeeeeeeeeeeeeeeeeeeenans 128
S1.4.2.18 TREIMIC SYPNONS ... e e e e e e e e aaaeeeeeaas 129
S$1.4.2.19 FirebOX RefraCtOrY .........eiiiiie e 129
S$1.4.2.20 3 Y T o TSR 129
S1.4.2.21 Throttle and Throttle Valve ............coo e 130
$1.4.2.22 Screw-Type Washout Plugs, Holes, and SIEEVES ............ccoiiiiciiiiiiiiiiieeeeeee e, 130
S$1.4.2.23 Handhole Washout DOOIS ........cooiiiiiii e e s 130
S1.4.2.24 Threaded and Welded Attachment Studs...........coooiiiiiiii e 131
S$1.4.2.25 LU L] o] = [ o [P 131
S1.4.2.26 Water Glass, Water Column, and Gage COCKS ......c.uueeieriiiiiieeeeiiee e 132
S1.4.2.27 SteaM PressuUre Gage........cooc ittt e e e e e e e e e e e e e e e e e 132
S1.4.2.28 Boiler Fittings @and PipiNg.........eeeeiiiiieiiiiii e e e e e e e e e e e 133
S1.4.2.29 Boiler Attachment BraCkets ...........oooo oo 133
S$1.4.2.30 1 =T oo SR 133
$1.4.2.31 Grates and Grate Operating MechanisSm ............cc.vuviiiiiiiee e 134
S$1.4.2.32 10 10] (T oo ) USSR 134
S1.4.2.33 SMOKEDOX StEAM PIPES ... .. e e e 134
S$1.4.2.34 ASh Pan and Fire Pan ..........oooi it 135
S$1.4.3 Method of Checking Height of Water Gage GIass ...........ccccviiiriiiiiiiiieiiee e 135
S1.4.3.1 Water Height Measurement Method..............cccooiiiiiiiiiiiiee e 135
S$1.4.3.2 Flexible Spirit Level Method ............ooooiiiiie e 137
S1.5  Guidelines for Steam Locomotive STOrage ..........ccccevieeiiiieiiiiiienie e 138
S1.5.1 Storage MethOds ... e 138
S1.5.2 Wet Storage MEthOd ........oooiiiiiiii e a e e e 138
S$1.5.3 Dry Storage Method ..........ooiiiiiiiiii e e 139
S1.54 Recommended General Preservation Procedures ...........coccooeiiiiiiiiiiiiiiiieceeeeee 139
S1.5.5 Use of Compressed Air to Drain Locomotive Components .........cccccceveeeeeeiiiecccnnnnnnnee. 142
S1.5.6 L (0 (o TS L o R 143
S1.6 Safety VaIVES ... 144
S1.7 Tables @Nd FIQUIES .......cveeiiiieee et e e e e e e e s e e e aaaaaeeeens 144
Supplement 2 Historical BOIIEIS.............uueiiiiiiiie et eaaae e 145
S2.1 S ToTo] o 1= TP PPRPRPPPR 145
S2.2 (0T VT3 4o ] o 1SS 145
S2.3 RESPONSIDIIILIES ...ceieieeiieii e e e e e 145
S2.4 General Inspection REQUIEMENTS ....cooiiiiiiiiiieeeee e 145
S2.41 Pre-Inspection ReqUIrEMENTS .......oooiiiiiiii e 146
S2.4.2 PoSt-INSPection ACHVILIES .........eiiiiiiiiii e 146
S2.4.3 = To1] [T @] o =T =] (o] TSRO PP 146
S24.4 Examinations and TESS .........eeiiiiiiiiiiii e 147
S2.4.41 Nondestructive Examination Methods...............oooiiii e 147
S2.4.4.2 TeStiNG METNOAS ... e e e e e e e e eas 147
S2.5 Specific Examination and Test Methods ..., 147
S2.5.1 Specific Examination Methods ............ooiiiiiiiii e 147
S2.5.2 Visual EXamiNation ... 148
S2.5.2.1 Preparation for Visual INSPECioN ..........occuiiiiiiiii e 148
S2.5.2.2 Visual Examination Requirements ......... ..o 148
S2.5.3 UItrasonic EXaminNatioN............ooiiiiiiiiee e 149
S2.54 Liquid Penetrant EXamination .............cooiiiiiiiiiii e 149
S2.5.5 Magnetic Particle EXamination ... 149
S2.6 Specific Testing Methods ...........uuiiiiiiiii e 149
S2.6.1 Hydrostatic Pressure TeStNG.......oocuiiiiiii e 149
S2.6.2 Ultrasonic ThiCKNeSS TESHING .......cicviiieiiiiiee et 149
S2.7 [ a1 o111 o] o =T TP SROPP 150
S2.7.1 INSEIVICE INSPECHIONS ....cciiiiiiiie ettt e e e e 150

6

PART 2 —

INSPECTION




NATIONAL BOARD INSPECTION CODE

2013

S2.7.2 Inservice Inspection Documentation ..............cooviiieiiiiiiiiiiii e 151
S2.7.3 INSPECHION INTEIVAIS .....ooiiieiiie e 151
S2.7.3.1 L TL = I TS oY= Yo 1o T o OSSR 151
S2.7.3.2 SUbSEqUENT INSPECLIONS ... ... e e e e e e e e s e eaanees 151
S2.8 Safety Devices — General RequiremMents.........oocuveeiiiiiiiieiiiiii e 152
S2.8.1 SAFELY VaAIVES. ... e 152
S2.8.2 (7= To (-3 €] T TP PEUPRPR 153
S2.8.3 TEY=COCKS ..ttt e e 153
S2.84 T 71 o] L [ o S 153
S2.8.5 PreSSUIE GaAQE ...cooeeeiiii et e e e e e e e e e e e e e e e e e e e e s 154
S2.9 Appurtenances — Piping, Fittings, and Valves .............cccccoiiii e 154
S2.9.1 Piping, Fittings, and Valve Replacements ... 155
S2.10 Maximum Allowable Working Pressure (MAWP)............cooooiiiiiiiiieeeeeeeeeeee e, 155
S2.10.1 1S (=Y o 1 o P EEEEURR 155
S2.10.2 Rivets and RiVet HEadS ...........eiiiie e 156
S2.10.2.1 RIVET HEAA TYPES ... e e e e e e e e e et re e e e s 156
S2.10.2.2 Inspection of Corroded RIVELS ........oooiie e 156
S$2.10.3 Cylindrical COMPONENTS .....ciiiuiiiiiiiie e 157
S2.10.4 StAYEA SUMACES ..oveeiiiiiei et e e e e e e e e e e e e e e e e e e e e enanees 176
S2.10.41 STAYDOILS .. 176
S2.10.5 1070 0] 14 0o (0] o 0o T [ 176
S2.10.6 I\ o]0 LY g Tod =1 (1] = USRS 185
S2.10.7 LIMItAIONS ..o 186
S2.11 Boiler INSpection GUIEIINE..........cccveiieeieieee e e e e eeeeeee s 186
S2.12 Initial Boiler Certification Report FOrm .........coooiiiiiiiiiiiieee e 192
S2.13 Guidelines for Historical Boiler Storage..........ccccuvuiiiiiiiiiee e 192
S2.13.1 STOrage METhOAS .....cooeiii e s 192
S2.13.11 Wet Storage Method ...... ... e 192
S2.13.1.2 Dry Storage MethOd .........ceeiiiiiiiiii e e e e e e e e e e s e e e 193
S2.13.2 Recommended General Preservation Procedures............coocvvveviiiciiiieciiciiee e 193
S2.13.3 Use of Compressed Air to Drain Historical Boiler Components ................cccccvvvinneeeen. 196
S2.13.4 RELUIN 0 SEIVICE. ... s 196
S2.14 SafEtY PrOCEAUIES ... it 197
S2.14 1 EXPEIIEINCE ..ottt e e e e e e e e e e e e e e e e 197
S2.14.2 Stopping ENgiNe in @n EMEIgENCY ...ccooiiiiiiiiceceeeeee e 197
S2.14.3  Water Glass Breakage .........oooueiiiiiiiiiiie ettt 198
S2.14.4 Runaway Engine and Governor Over SPeed..........ooocuuiiieiiiiiiieeiiiiieee e 198
S2.14.5 g T = T T T TP UPP PR 199
S2.14.6 INJECIOr ProbIEmMS ... ..o 199
S2.14.7 Foaming or Priming BOIler...........oo i 200
S2.14.8 Handhole Gasket BIOWS OUL ...........uiiiiiiii e 201
S2.14.9 TUDE BUIST ..t e ettt et e e e e e e e e e s e e s nnnenreeeeaaaaaaaeeeans 201
S2.14.10 LeaKING VAIVES ..ot 202
S2.14.11 T T g T T T RSSO 202
S2.14.12 Safety Valve Problems ... 202
S2.14.13 Safety Valve Opens But Will NOt CIOSE.........cocuuiiiiiiiiiieriie e 202
S2.14.14 Leaking Pipe PIUGS........cuieiieeiieie ettt e e e e e e e e e eeeeas 202
S2.14.15 L3 (=T I 1 = (=SSR 202
S2.15  Tables @nd FIQUIES ..........oiiiiiiiiiie ettt 203
Supplement 3 Inspection of Graphite Pressure Equipment ... 207
S3.1 S T o] o1 207
S3.2 Y o] o] o= 11T o PSSO 207
S3.3 OPEIALIONS ..ottt e e e e 207
S3.4 INSErVICE INSPECHION ... e e e e ee e eeeas 207

PART 2 — INSPECTION

7




2013 | NATIONAL BOARD INSPECTION CODE
Supplement 4 Inspection of Fiber-Reinforced Thermosetting Plastic Pressure Equipment................ 209
S4.1 ST o 1SS 209
S4.2 INSEIVICE INSPECHION .....uuiiiiiiiiiiieee e e e e 209
S4.3 (7= =T | PRSPPI 209
S4.4 Visual EXamination ... 210
S4.5 Inspector QUAlIfICAtIONS .......cooiiiiiiiiee e 211
S4.6 Assessment of Installation ... 212
S4.6.1 g (=T 0 T= =1 (o] o PSSP 212
S4.6.2 LEAKAGE ....uveiiiiieiie et e e e e e ————t e e e e e e e e e e s e ——aaas 212
SA.6.3  TOOIS ettt e e e e e e e e e s naae e e e e e 212
S4.7 External INSPeCHION ... 212
S4.71 Insulation or Other COVEIINGS .......ccoiiiieeee e 213
S4.7.2 o oo 1= To YU | £- Vot TSR 213
S4.7.3 Structural AHAChMENTS ....oooi e e 213
S4.8 INternal INSPECHION .......uiiiiiieiiceeeee e 213
S4.8.1 GENEIAI ... 214
S4.8.2 SpeCific Areas 0f CONCEIN ........uiiiii et e e e e e e e e e e eneeeas 214
S4.9 INSPECHION FIEQUENCY ....ovviiiiiiiiieee ettt e e e e e e e e e e e et rareeeeeeens 215
S4.9.1 Newly Installed EQUIDMENT ......ooiiiiiii e 215
S4.9.2 Previously Repaired or Altered Equipment ... 216
S4.10 Photographs of Typical Conditions .............cceuvviiiiiiieeei e 217
S4.11 Tables AN FIQUIES ......oeeiiiiiiee et e e e e e e e e e e e e e e eaaaaeeeeeann 217
Supplement 5 Inspection of Yankee Dryers (Rotating Cast-lron Pressure Vessels) with
Finished Shell Outer SUMacES ... 233
S5.1 S Yoo oSS 233
S5.2 Assessment of INStallation .............oooi e 233
S5.2.1 Determination of Allowable Operating Parameters .............cccccooiiiiiieieee e, 235
S5.2.2  Adjusting the Maximum Allowable Operating Parameters of the Yankee Dryer Due to
a Reduction in Shell Thickness from Grinding or Machining.........c.cccoccoceiiiiiiinennnne 236
S5.2.3 Documentation of Shell Thickness and Adjusted Maximum
Allowable Operating Parameters. ..o 237
S5.3 Causes of Deterioration and Damage ..........cooeiiiiiiieriiiiiiee e 237
S5.3.1 o Tor= | I I 1o o113 Vo RSSO 237
S5.3.2 167 = Ted (] o T« TR PP PP PO PRSPPI 238
S5.3.2.1 Through Joints and Bolted ConNECtioNS ............cooiiiiiiiie i 238
S$5.3.2.2 Through-Wall LEAKAGE ........ccceiiiieieee ettt e e e e e e e e e e 238
S$5.3.2.3 Impact From Objects Passing Through The Yankee/
Pressure ROINID ..o et e e e e e e e e e e e e e eeeas 239
S5.3.24 Stress Magnification Around Drilled HOIES ...........vvviiiiiiiiei s 239
S$5.3.2.5  Thermal Stress and/or Micro-Structural Change From
Excessive Local Heating and COOlNgG ........ccoiuiiiiiiiiiiiie e 239
S5.3.2.6 Joint Interface COIMOSION .......coi it e e 239
S5.3.2.7 Stress-Corrosion Cracking of Structural BOItS............ooocciiiiiiii e 240
S5.3.3 L7 ] 4 o171 o S 240
S5.4 [ a1 o1 o1 1 o] =S PPOPP 240
S5.5 Nondestructive EXamination.............oooiiiiiiiii e 240
S5.6 Pressure TESHNG. ... e 241
S5.7 TabIleS ANA FIQUIES ......veeiiiiiie ettt e e e e e e e e e e e e e aaaeeeeeaan 241
Supplement 6 Continued Service and Inspection of DOT Transport Tanks ...........cccccoiiiiiiiieniiceen. 242
S6.1 S ToTo] o 1= TP PEUPPPRRRIN 242
S6.2 =14 0011 aTo] (o e | PO PP PP PP UOUPPPPN 242
S6.3 AdMINISTrAtioN ... 242
S6.4 [ g 1=] o1 To1 1 o] o [P OPOPP 242
S6.4.1 RS Tel o] o1 S PP R TP PPPPP 242

8

PART 2 —

INSPECTION




NATIONAL BOARD INSPECTION CODE

2013

S6.4.2
S6.4.3
S6.4.4
S6.4.5
S6.4.6
S6.4.6.1
S6.4.6.2
S56.4.6.3
S6.4.7
S6.4.7.1
56.4.7.2
S6.4.7.3
S6.4.7.4
56.4.7.4.1
S6.4.7.4.2
S6.4.7.4.3
S56.4.7.4.4

S6.4.7.4.4.1

S6.4.7.4.4.2

56.4.7.4.4.3
S6.4.7.5
S6.4.7.5.1
56.4.7.5.2
S6.4.7.5.3
S6.4.7.6
56.4.7.6.1
S6.4.7.6.2
S6.4.7.6.3
S56.4.7.7
S6.4.7.8
S6.4.7.8.1
56.4.7.8.2
S6.4.7.8.3
S6.5

S6.5.1
S6.5.2
S$6.5.3
S$6.5.3.1
56.5.3.2

S6.5.4
S56.5.4.1

S6.5.4.2
56.5.4.3

S6.5.5
S6.5.5.1
S56.5.5.2

S6.6

General Requirements for INSPECIOrs .........cccccuiiiiiiiiiiiee e 243
Registration of INSPECIOrS........cooiiiiiii e 243
Qualifications Of INSPECIOIS ........ciiiiiiiiie e e 243
Codes Of CONSIIUCTION ......oiiiiiiii e 243
Inspector Duties for Continued Service INSPections............ccocoiiiiiiiiiii e 243
Inspector Duties for Continued Service Inspection of Cargo Tanks ..........cc.cccceeueennee 244
Inspector Duties for Continued Service Inspection of Portable Tanks ........................ 244
Inspector Duties for Continued Service Inspections of Ton Tanks ..........ccccoecveeveennen 245
Continued Service, Inspection for DOT Transport Tanks Scope .......cccccveevcieeeeriiinenn. 245
AAMINISTEAtION. ... e e 245
Inspection and Test Required FreqUENCIES ..........ccoveiiiiiiiiiiiiiiieeee e 245
External Visual and Pressure TestS. ... 246
Leak Tightness Testing of Transport TANKS .............ccooiiiiiiiiiiiiieicieeee e 246
(07T o [0 T -1 | (PRSPPI 246
o] g e= o] ST =T | OSSP 246
o] T = o1 USRS 246
Leak Tightness Testing of VaIVES ... 247
(07 1o [o T F= 1| & T SRR 247
o =] o] [T = ] SRR 247
TON TANKS ...ttt e e e bbb e e e e e e e s e e e e aan 247
Leak Tightness Testing of Safety Relief DeViCes...........ccocueiiiiiiiiiiiiiieee e 248
(07 (o [ T =101 G PP PPUPPPRRRRIN 248
POrtable TANKS......coo it 248
) T = PP 248
Testing of Miscellaneous Pressure Parts ... 249
(07T o [0 T -1 | (3PP RERPRRR 249
Lol ae= o] ST =T | SO PS 249
o) T = o1 USSR 249
Y eTo=Y o) = g Lot- T O 41 (=Y - TSP 249
INSPECLION REPOIT ... ... et e e e e e e e e e e e e e e e e s e e s nenrnneeeeeeeas 250
LO7= 1o [0 T = 01 <30S 250
POrtable TANKS.......oooiieee e 250
B T = PR 250
Stamping and Record Requirements for DOT Transport Tanks in

CONINUEA SEIVICE ...t e e et e e e aeees 250
L T=Y LT | SR 250
=1 101 o S 250
Owner or User Required Records For Cargo Tanks ...........cccccoviiiiiiiiieee e, 251
Reporting Requirements by the Owner or User of

Tests and Inspections of DOT Specification Cargo Tanks...........cccceeveieeieiiiieee e 253
DOT Marking Requirements for Test and Inspections

of DOT Specification Cargo TanKS ..........cocoiiiiiiiiiiiiiie e 253
Owner or User Required Records for Portable Tanks ............cccccoiiiiiiiiniiiieeee. 254
Reporting of Periodic and Intermediate Periodic Inspection and Tests

of DOT Specification Portable TanKS..........cueueeiiiiiiiiiieeeeeeee e 254
Marking Requirements for Periodic and Intermediate

Inspection and Test for IM or UN Portable Tanks .............ccccovveeeiiiieeeiecceeeeee. 254
DOT Marking Requirements for Periodic and Intermediate Inspection

and Tests of DOT Specification 51, 56, 57, or 60 Portable Tanks .........cccccccceeeiiinnnns 255
Owner or User Required Reports for DOT Specification 106A

= o To I T I e 10N 1o T =T < SRR 255
Reporting of Inspection and Tests for DOT

Specification 106A and DOT 110A TON TanKS .......ueeeiiiiieeeeiiiiiciee e 255
DOT Marking Requirements for Tests and Inspection

of DOT Specification 106A and 110A Ton TanKS ........coooiiiiiiieriiiiiee e 256
Corrosion and Failure Mechanisms in Transport Tanks ...........cccccvviieieieee e 256

PART 2 — INSPECTION

=)




2013 | NATIONAL BOARD INSPECTION CODE

S6.6.1 S ToTo] o 1= TP PPRPPPRRI 256
S6.6.2 (7= =T | PP EERPUPR 257
S6.6.3 Internal and/or External COrrOSION .........ooiiiiiiiiiie e e e 257
S$6.6.3.1 TYPES OFf COITOSION ...t e e e e e e e e e e et e e e e aaaaeeeeaas 257
S6.6.4 Failure MeChaniSMS ........cueeiiiiiiiiiie et e e e e e e e e s s e eeeeeeeas 259
S6.7 Classification BOUNAIES .........ooiiiiiiiiie e e e e e e 261
S6.8 Pressure, Temperature, and Capacity Requirements for Transport Tanks .................. 261
S6.9 Reference to Other Codes and Standards ...........ccccooeviiiiiiiiiiiiiiieee e 261
S6.10 L7 o1 013 o] o TS 262
S6.11 Personnel Safety and Inspection ACHVItIES ............ccooiiiiiiiiiiiiiiiee e 262
S6.12 Transport Tank Entry ReqUIreMeENtS.........oooviiii oo 263
S6.12.1 Pre-InsSpection ACHVItIES .........eiiiiii e 263
S6.12.2 Preparation for Internal INSPeCtion ............c.c.ovviiiiiiiieie e 264
S$6.12.3 POSt-INSPECtioN ACHVILIES .......veiiiiiiiie e 265
S6.13 Inspection and Tests Of Cargo TaNKS .........coceeiiiiiiiiiie e 265
S6.13.1 Visual External INSPeCtioN ... 265
S$6.13.2 Inspection of Piping, Valves, and Manholes ............c.coooiiiiiiiiiiiieee e 266
S6.13.3 Inspection of Appurtenances and Structural Attachments ...............ccoooeiii. 267
S6.13.4 Visual Internal INSPECLON ... e 270
S$6.13.5 oY o T 1 ] o 1=Tox 1 o] o < SO PS 271
S6.13.6 PrESSUIE TESES oottt et e e e e e e e e e e e eeeas 271
S6.13.6.1 Hydrostatic or Pneumatic Test Method ..., 273
S$6.13.6.2 Pressure Testing Insulated Cargo Tanks ...........cveeeeiiiiiiiiiiiiiiiieee e 274
S6.13.6.3 Pressure Testing Cargo Tanks Constructed of Quenched and Tempered Steels ........ 274
S6.13.6.4 Pressure Testing Cargo Tanks Equipped with a Heating System .............c....ccocco. 275
S$6.13.6.5 Exceptions to Pressure TeStiNg ........cooviiiiiiiiiiiiee e 275
S6.13.6.6 Y otot=Y o] c= L o= I @] ] (=Y 4 - TR SRR 275
S6.13.6.7 INSPECLION REPOIT .. ...t e e e e e e e e e e e e et reeeeeens 276
S$6.13.7 Additional Requirements for MC 330 and MC 331 Cargo Tanks .........ccccccvvvrvvieerennnn. 277
S6.13.8 Certificates and REPOIMS .....cooueiiiieiiiiie e e e e e s e e 278
S6.13.9 Y= = Lo LT =Y S 278
S6.13.10 New or Replaced Delivery Hose Assembli€s ...........cccoooviiiiiiiiiiiiee e 281
S6.13.10.1  ThIiCKNESS TESHNG oo iueeiiiiiiiiti ittt st e s e b e e snn e e snneeas 281
S6.13.10.2  TeStiNG Crteria ......eeeiiiiiiiii e e e e e e e e e e e e nnee e e e e ennees 281
S6.13.10.3  Thickness REQUIMEMENES ........ccooiiiiiiiieeeeee e e e e r e e e e e e e e e eas 282

S6.13.11 Cargo Tanks That No Longer Conform to the Minimum Thickness
Requirements in NBIC Tables S6.13.1-a and S6.13.1-b ......ccccooiiiiiiiiiie e 282
S6.13.11.1 Minimum Thickness for 400 Series Cargo Tanks ...........ccccccviiiiiiiee e, 283
S6.13.11.2  DOT 406 Cargo TANKS ......cceeiiiiiiieeiiiiiieee e ettt e e eettee e e e e seteeeeessntaeeaesssnseeeaesasnaeeeseanneees 283
S6.13.11.3  DOT 407 Cargo TaANKS .....ccciuuiiiiiiieiiiee ittt ee ettt ettt esbe e e abe e e abee e e sareeesareeeaas 284
S6.13.11.4  DOT 412 Cargo TaNKS ....coeeiiiiiiieieiiee ettt e e s ee s 284
S6.14 Inspection and Tests of Portable Tanks ... 289
S6.14.1 Periodic Inspection and Test ... 289
S6.14.2 Intermediate Periodic Inspection and Test ..o 290
S6.14.3 Internal and External INSPECLiONS .......cccuuiiiiiiiiiiiee e 290
S6.14.4 Exceptional Inspection and Test ... 291
S6.14.5 Internal and External Inspection Procedure .............oooooeiiiiiiiciiieee e 292
S6.14.6 Pressure Tests Procedures for Specification 51, 57, 60, IM or UN Portable Tanks ....292
S6.14.6.1 Specification 57 Portable Tanks ..........ooooiiiiiii e 292
S6.14.6.2 Specification 51 or 56 Portable Tanks ...........ccccciiiiiiiiiiie e 293
S6.14.6.3 Specification 60 Portable Tanks ...........oooiiiiiiiiii 294
S6.14.6.4 Specification IM or UN Portable Tanks ..........coooiiiiiiiiiiii e 295
S6.14.7 Inspection and Test Markings for IM or UN Portable Tanks .............cccccoeeviiiiiineennennn. 296
S6.14.8 Inspection and Test Markings for Specification DOT 51, 56, 57, or 60 .........cccccceee..... 296
S6.14.9 Record Retention ... 297

10

PART 2 —

INSPECTION




NATIONAL BOARD INSPECTION CODE (2013

S6.15 General Requirements for DOT Specification 106A and 110A Tank

Cars (TON TANKS) ...eeieiiiiiie e e e e 297
S6.15.1 Special Provisions for TON TANKS ........ccoiiiiiiiiiiiiiie et e e e 297
S6.15.2 Visual Inspection of TON TANKS .........uviiiiiiiiiiiee e a e e 299
S$6.15.3 Inspection and Tests of DOT Specification 106A and
DOT Specification TT0A TON TANKS ...oeoiiiiieiieeiiiiee e eeeeee e 300
S6.15.3.1 | =T T USRS 301
S$6.15.3.2 Pressure Relief Device TESHING  ......ooiiiiiiiii e 301
S6.15.3.3 Rupture Discs and FUSIbIe PIUGS ........ccccuiiiiiiiiiii e 301
S6.15.3.4 Successful Completion of the Periodic Retesting .............coooiiiiiiiiiiiiieeieee i, 301
S$6.15.3.5 Exemptions to Periodic Hydrostatic Retesting ...........coooviiiiii e, 301
S6.15.3.6 Record of Retest INSPECHON .......ooueiiiiiie e 302
S6.15.4 Stamping Requirements of DOT 106A and DOT 110ATon Tanks .............cccccuvvvvneeee. 302
S6.16 Pressure Relief DEVICES ........uiiiiiiiiiiieiie e 303
S6.16.1 S oo oS 303
S$6.16.2 Safety CoNSIAEratioNS ... e e 303
S6.16.3 INstallation ProViSIONS ..........iiiiiiiiii e 303
S6.16.4 Pressure Relief Device INSPECION .......ooceiiiiiiiiee e 304
S6.16.5 Schedule of INSPECHIONS .........uuiiiiiiiieeiecee e 304
S6.16.6 External Visual Inspection of Pressure Relief Devices .........cccocvveeeeiiieeeee e, 304
S6.16.7 Pressure Testing of Pressure Relief Valves ............ccocoiiiiiee e 305
S6.16.8 Correction Of DEFECLS .......iiiiiiee e e 306
S$6.16.9 Inspection of Rupture Disks and Non-Reclosing Devices ........c.cccccvvvecciiiiiieiineneeenn. 306
S6.17 9= {1 71T o 1 306
S6.18  Tables and FiQUIES .....cooo ittt e e e e e e e eneeeeeeenas 314
Supplement 7 Inspection of Pressure Vessels in Liquefied Petroleum Gas (LPG) Service................. 315
S7.1 S ToTo] o1 TP PPUPURRRRRIN 315
S7.2 Pre-InSpection ACHVILIES ........uviiiiiiii e 315
S7.3 Inservice Inspection for Vessels in LP Gas Service ........ccocoeeeeeeieeiiiiiiicciiiiviieeeeeee. 315
S7.3.1 Nondestructive Examination (NDE).........c..ooiiiiiiiiiie e 316
S7.4 External INSPECLION ... e 316
S7.5 INternal INSPECHION ......eeeeee e e e e e e e e eeeeeas 317
S7.6 T S 317
S7.7 =3 E- T g - o [ YRS 317
S7.8 YN oTot=Y o] c= L o=l @] ] (=Y 4 - TSRS 317
S7.8.1 L0 =TS 318
S7.8.2 =T 01 PRSPPI 318
S7.8.3 BUIGES ... 318
S7.8.4 CULS OF GOUGES ...eeeiitiiieiiiie ittt ettt a e sttt e et e eabe e e s bbe e s anbe e e eanes 319
S7.8.5 @701 4 (oL (o] o [N SRR 319
S7.8.6 ANhydrous AmMMONIA SEIVICE ........coiiiiiiiiiiiiiiie et 319
S7.9  ASME LPG Containers less than 2000 Gallons being Refurbished by a
COMMETCIAl SOUICE ... s e e e e e e e 319

Supplement 8 Pressure Differential Between Safety or Safety Relief Valve Setting and Boiler

or Pressure Vessel Operating PreSSUre ..........coooiiiciiiiiieieieeeee et 321

S8.1 S Tel o] o1 PP PP OPPPPPPI 321
S8.2 Hot-Water Heating BOIlers ............cuiiiiii e 321
S8.3 Steam Heating BOIIErS ... 321
S8.4 POWEE BOIIEIS ...coiiieieeieeec ettt ettt e e e e e e e e e et r e e e e e e e e e e ee s nnnrnnaeeeeeeas 321
S8.5 PresSsure VESSEIS ...ttt e e e e e e e e eeas 322
Section 7 NBIC Policy for MetriCation ...........c.eeiiiiiiii e 325
71 L T=T o1 | S 326

7.2 Equivalent Rationale ...........ooviiiiiiiiii e 326

PART 2 — INSPECTION 11




201 3| NATIONAL BOARD INSPECTION CODE

7.3
7.4

Section 8

8.1
8.2
8.3
8.4
8.5

Section 9
9.1

Section 10
10.1
10.2
10.3

Section 11

Procedure for CONVEISION .........ooiiiiiiiiiie ettt e e e eneeeee s 326
Referencing TabIES ........oooiiiiii e 327
Preparation of Technical Inquiries to the National Board Inspection Code

COMMUIIEE ...ttt ettt e e e e e e e e e e e aaeaaeeeeees 331
(o T[0T 4o ) o OSSP 332
[ oo U] Al o] 1 4= | PSPPSR 332
Code ReVvisions or ADAItIONS ........oeiiiiiiiiiiiei et e e e e e e e e e s 333
Code INterpretations .........oooo e 333
T8 o] 4 T1 1 2= £ S 334
GlOSSArY OFf TEIMNS ..ciiiiiiiiiii ettt sttt e sb e s b e e s e e e 335
= {1 71T o 1SS 336
NBIC Approved Interpretations............ooi i 344
S ToTo] o1 YRR PP PURPUPRTRRRRRIN 344
Index of INterpretations...... ... 344
Subject Index of Interpretations.............coiiii e 347
T Lo L= PP PP SPPPPPP 351

12 PART 2 —

INSPECTION




®

N
B XB
|

THE
NATIONAL
BOARD

sN3IC

NATIONAL BOARD INSPECTION CODE

AN AMERICAN NATIONAL STANDARD

PA RT 3 REPAIRS AND ALTERATIONS

THE NATIONAL BOARD OF BOILER AND PRESSURE VESSEL INSPECTORS



ANSI/NB-23 NATIONAL BOARD INSPECTION CODE (2013

sN3IC

PART 3, REPAIRS AND ALTERATIONS

All charts, graphs, tables, and other criteria that have been reprinted from the
ASME Boiler and Pressure Vessel Code, Sections |, IV, VIII, and X, are used
with the permission of the American Society of Mechanical Engineers. All
Rights Reserved.

PART 3 — REPAIRS AND ALTERATIONS 1




2|:|]3| NATIONAL BOARD INSPECTION CODE

NOTE: Pages ii through xvi are not part of this American National Standard.

Headquarters

1055 Crupper Avenue
Columbus, Ohio 43229-1183
614.888.8320

614.847.1828 Fax

Testing Laboratory

7437 Pingue Drive
Worthington, Ohio 43085-1715
614.888.8320

614.848.3474 Fax

Training & Conference Center
1065 Crupper Avenue
Columbus, Ohio 43229-1183
614.888.8320

614.847.5542 Fax

Inspection Training Center
1075 Crupper Avenue
Columbus, Ohio 43229-1183
614.888.8320

614.431.3208 Fax

Library of Congress Catalog Card No. 52-44738
Printed in the United States of America
All Rights Reserved

© 2013 The National Board of Boiler and Pressure
Vessel Inspectors

www.nationalboard.org

Board of Trustees

J.M. Given Jr.
Chairman

J.T. Amato
First Vice Chairman

G.L. Scribner
Second Vice Chairman

D.A. Douin
Secretary/Treasurer

J.H. Burpee
Member at Large

C. Cantrell
Member at Large

D.J. Jenkins
Member at Large

M. Washington
Member at Large

Advisory Committee

G.W. Galanes, P.E.
representing welding industries

L.J. McManamon Jr.
representing organized labor

P. Molvie,
Representing boiler
manufacturers

K. Moore
representing National Board
certificate holders

B.R. Morelock, P.E.
representing boiler and
pressure vessel users

M.J. Pischke
representing pressure vessel
manufacturers

R.V. Wielgoszinski
representing authorized
inspection agencies
(insurance companies)

PART 3 — REPAIRS AND ALTERATIONS




NATIONAL BOARD INSPECTION CODE (2013

National Board Members

F Y E= o= 1 4= LT PO POTPPRPPRRNt Ralph P. Pate
= 1] - SR Chris Fulton
Arizona .. ..Randall D. Austin
Arkansas.... Dennis R. Hannon
California ... ....Donald C. Cook
(0701 o] =To [0 T TP PR PP Steve Nelson
Connecticut...... .... No Member
[ T= = = SRR John J. Esch.
[l (o] 4 T £- T T PSSP P SO P SR PPPPPUPPPRON Michael A. Burns
[ T=To] (o= F PP UOPRRTPPN Benjamin J. Crawford
HAWII ..ttt bbbt e E e et b he e a e e n e bt e e an e e e nareeeen Keith A. Rudolph
{6 F=1 o Lo T T TSP PPRPUPPPPP No Member
lllinois.. .Clayton C. Novak
1o 1= - RSN Dan Willis
lowa....... .Michael Klosterman
Kansas ....Donald J. Jenkins
KBINEUCKY .ottt a ettt e bt s et ettt et e e bt e e bt nae e et e e e e bt e bt e eeneenaeenareenteeens Rodney Handy
(o0 =T o = RSOSSN William Owens
Maine......... ....John H. Burpee
L E=T Y=o To RO PSP UPTOTRVRPPPPROt Karl J. Kraft
MASSACNUSELES. ...ttt et e e st e e e e e e et e e e e bb e e e nan et e e aae e e e et e e e reee s Brian E. Logan
Michigan ............. .. Willliam Vallance
1T 1= - SR Joel T. Amato
Mississippi . ..Kenneth L. Watson
Missouri . ...Gary L. Scribner
1Y (o g1 ¢=1 o F= TP U PSP OPR PR Timothy Stewart
Nebraska... ...Christopher B. Cantrell
[\ (=277 Lo E- TSSO UPP PPN Roy L. Perry
NEW HAMPSIIIE ...ttt et sa et et e e bt e bt e e be e e bt nae e e bt e een e e nneeneneenenen Darrell E. Mallory
New Jersey......... Milton Washington
INEW IMIEXICO ...ttt ettt ettt e et e e skt e o4 a et e e e kbt e e 2k s e e e 2a b e e e e eab s e e ekt e e e e Rb e e e eabeee e eabe e e e anbeeeenneeeeanneeeannen No Member
INEW YOTK ettt ettt ettt e ettt e ettt e e sbe e e e s e e e saneeeeamseeeeneeeeamsaeeeamseeeeamseeeaanseeeensseeeanseeeennsenaannes Matthew H. Sansone
[N o7 g T OF= T o] 14 = TSR PRRPS Jack M. Given Jr.
[\ (ol a1 g T D=1 o] - TSRO PTTPPN Robert Reetz
(O 31T T OSSP USSP OPPRO Dean T. Jagger
(O] F=1 g To T4 o= USSP RPN Dusty Prignitz
Oregon ............ ...Mark Kevin Perdue
Pennsylvania ... ...Lawrence R. Kline
Rhode Island ... ... Benjamin Anthony
South Carolina.... .... Ronald W. Spiker
IS To T 7= o - TSP Ira M. Hinkle
Tennessee ....... ..Chad Wayne Bryan
Texas..... ....Robby D. Troutt
L0 2= o SR Rick K. Sturm
AV =T 011e ] o SO PP U PP PUPPRPPI No Member
RV 1o o= PRSP Edward G. Hilton
ATl gTo (o] o P TP PO OO P PP OP USRI Tony Oda
West Virginia ... ....John F. Porcella
LAYt ] ] o I PSSO UR PP PPPP Michael J. Verhagen
(O3 1o T To T | PSR SUPRRPR Michael J. Ryan
Detroit, MI ...Gary Baumgardner
LOS ANGEIES, CA ...ttt ettt a e h ettt h e bbbttt et e e e e nae e e ne e e b e e nine s Cirilo S. Reyes
MIIWAUKEE, WI ...ttt e et e et e e ettt e e et e ek et e ettt e e eatn e e e sate e e e nnnneeeneeens Paul M. Wilcox
L= o o O AN PPN William McGivney
FY o 1= 4 <= L PO PP TRPTOTRPPPPI Ken K.T. Lau
BrItISH COIUMDIA ...ttt ettt e e ht e e e s bt e e ek be e e easbe e e sabbee e sabeeeeanneeeaaneaeanes Edward Hurd
Manitoba............. ....Bruce Fierheller
New Brunswick................ ...Eben L. Creaser
N[0 {oT0 g o= TaTe IR =T o] = To (o] PRSPPI E. Dennis Eastman
Northwest Territories........ ...Matthias Mailmnab
[N o IS Tt (- PR P SRR Peter Dodge
[N [ aE= AV =Y 1 o] YA TP PPUPRPTRTN No Member
(41 =T o SRS Michael J. Adams
Prince Edward Island.... . StevenR. Townsend
QUUEDIEC ...ttt ettt e et e ket e bt e eat e e bt e eR e e oAb e e Rt e e Ee e eRbe e bt e oAbt e Rt e eabe e bt e enbeeeheeenteeeneeebeeeaeeanneas Madiha M. Kotb
SASKAICREWEN ...ttt ettt ettt et Christopher Selllinger
N (01 AT L=T 1 (o] VTSP UP PP PUPPRPPI No Member

PART 3 — REPAIRS AND ALTERATIONS 11




2|:|]3| NATIONAL BOARD INSPECTION CODE

National Board Inspection Code Committees

Main Committee

D. Cook, Chair
State of California

R. Wielgoszinski, Vice Chair
Hartford Steam Boiler Inspection and
Insurance Company of Connecticut

R. Hough, Secretary
National Board

B. Anthony
State of Rhode Island

P. Bourgeois
Travelers

D. Canonico
Canonico & Associates

P. Edwards
CB&l

G. Galanes
Diamond Technical Services

F. Hart
Furmanite Corporation

C. Hopkins
Seattle Boiler Works

L. McManamon
Great Lakes Area Apprenticeship Program

M. Mooney
Liberty Mutual

R. Pate
State of Alabama

J. Pillow
Common Arc Corporation

R. Pulliam
The Babcock & Wilcox Company

R. Reetz
State of North Dakota

H. Richards
Southern Company

J. Richardson
Consultant-Dresser, Inc.

J. Riley
Phillips 66

G. Scribner
State of Missouri

J. Sekely
Welding Services, Inc.

R. Snyder
ARISE, Inc.

S. Staniszewski
US Department of Transportation

B. Schulte
NRG Texas, LP

M. Webb
Xcel Energy

v

PART 3 — REPAIRS AND ALTERATIONS




NATIONAL BOARD INSPECTION CODE

2013

Subcommittee for Installation (Part 1)

H. Richards, Chair
Southern Company

J. Bock, Secretary
National Board

P. Bourgeois
Travelers

G. Halley
ABMA

S. Konopacki
Midwest Generation

B. Moore
Hartford Steam Boiler Inspection and
Insurance Company of Connecticut

D. Patten
R.F. MacDonald Co.

Subgroup for Installation (Part 1)

P. Schuelke
Weil-McLain

G. Scribner
State of Missouri

R. Snyder
ARISE, Inc.

H. Tyndall
Zurich Services Corp.

M. Wadkinson
Fulton Companies

Boilers

G. Scribner, Chair
State of Missouri

B. Moore, P.E., Vice Chair
Hartford Steam Boiler Inspection

J. Bock, Secretary
National Board

P. Bourgeois
Travelers

G. Halley, P.E.
ABMA

S. Konopacki
Midwest Generation

D. Patten
R.F. MacDonald Co.

P. Schuelke
Weil-McLain

R. Snyder
ARISE, Inc.

H. Tyndall
Zurich Services Corp.

M. Wadkinson
Fulton Companies

Pressure Vessels and Piping

G. Scribner, Chair
State of Missouri

R. Snyder, Vice Chair
ARISE, Inc.

J. Bock, Secretary
National Board

P. Bourgeois
Travelers

G. Halley
ABMA

S. Konopacki
Midwest Generation

D. Patten
R.F. MacDonald Co.

H. Richards
Southern Company

H. Tyndall
Zurich Services Corp.

M. Wadkinson
Fulton Companies

PART 3 — REPAIRS AND ALTERATIONS

A\




2|:|]3| NATIONAL BOARD INSPECTION CODE

Subcommittee for Inspection (Part 2)

M. Mooney, Chair
Liberty Mutual Insurance

S. Staniszewski, Vice Chair
US Department of Transportation

B. Smith, Secretary
National Board

T. Barker
FM Global

D. Canonico
Canonico & Associates

J. Getter
Worthington Cylinders

M. Horbaczewski
Midwest Generation

G. McRae
Trinity Industries, Inc.

V. Newton
One CIS

Subgroup for Inspection (Part 2)

R. Pate
State of Alabama

R. Reetz
State of North Dakota

J. Richardson
Consultant—-GE QOil and Gas

J. Riley
Phillips 66

J. Safarz
CEC Services Group

M. Schwartzwalder
Stress Enginnering

P. Welch
Arise Inc.

General Requirements

J. Getter, Chair
Worthington Cylinders

J. Safarz
CEC Services Group

B. Smith, Secretary
National Board

P. Welch
Arise, Inc.

D. Canonico
Canonico & Associates

R. Dobbins
Zurich N.A.

M. Horbaczewski
Midwest Generation

G. McRae
Trinity Industries, Inc.

M. Mooney
Liberty Mutual Insurance

V. Mullins
Quality Steel

V. Newton
One CIS

J. Richardson
Consultant-GE Oil and Gas

R. Pate
State of Alabama

Specific Requirements

S. Staniszewski, Chair
US Department of Trans-
portation

M. Schwartzwalder, Vice
Chair
Stress Engineering

B. Smith, Secretary
National Board

T. Barker
FM Global

D. Canonico
Canonico & Associates

M. Clark
Structural Integrity Associ-
ates

R. Dobbins
Zurich N.A.

J. Getter
Worthington Cylinders

G. McRae
Trinity Industries, Inc.

M. Mooney
Liberty Mutual

V. Mullins
Quality Steel

J. Riley
Phillips 66

P. Welch
Arise Inc.

PART 3 — REPAIRS AND ALTERATIONS




NATIONAL BOARD INSPECTION CODE

2013

Subcommittee for Repairs and Alterations (Part 3)

G. Galanes, Chair

Diamond Technical Services

P. Edwards, Vice Chair
CB&l

J. McGimpsey, Secretary
National Board

B. Boseo
Graycor

C. Bryan
State of Tennesee

C. Hopkins
Seattle Boiler Works

W. Jones
Arise, Inc.

J. Larson

OneBeacon America Insurance Company

L. McManamon

Great Lakes Apprenticeship Program

R. Milletti
Babcock & Wilcox

E. Ortman
Alstom Power Inc.

J. Pillow
Common Arc Corporation

B. Schulte
NRG Texas, LP

J. Sekely
Welding Services, Inc.

W. Vallance
State of Michigan

M. Webb
Xcel Energy

Subgroup for Repairs and Alterations (Part 3)

General Requirements

P. Edwards, Chair
CB&l

B. Schulte, Vice Chair
NRG Texas, LP

J. McGimpsey, Secretary
National Board

B. Boseo
Graycor

A. Bramucci
Alstom Power Inc.

F. Johnson
PBF Energy

C. Hopkins
Seattle Boiler Works

J. Larson

One Beacon America Insurance

Company

L. McManamon

Great Lakes Apprenticeship

Program

B. Morelock
Eastman Chemical

E. Ortman
Alstom Power Inc.

R. Pulliam

The Babcock & Wilcox Company

B. Schaefer
AEP

R. Valdez
ARB Inc.

M. Webb
Xcel Energy

W. Sperko
Sperko Engineering
Services

Specific Requirements

J. Pillow, Chair
Common Arc Corporation

W. Jones, Vice Chair
Arise, Inc.

J. McGimpsey, Secretary
National Board

B. Boseo
Graycor

C. Bryan
State of Tennessee

A. Bramucci
Alstom Power Inc.

G. Galanes
Diamond Technical Services

C. Hopkins
Seattle Boiler Works

Z. Jabal
Tampa Electric Company

F. Johnson
PBF Energy

L. McManamon
Great Lakes Apprenticeship
Program

R. Miletti
The Babcock & Wilcox
Company

E. Ortman
Alstom Power Inc.

B. Schaefer
AEP

J. Sekely

Welding Services, Inc.

W. Sperko
Sperko Engineering
Services

R. Valdez
ARB Inc.

W. Vallance
State of Michigan

PART 3 — REPAIRS AND ALTERATIONS

\41




2|:|]3| NATIONAL BOARD INSPECTION CODE

Subcommittee for Pressure Relief Devices (Parts 1, 2, and 3)

F. Hart, Chair D. DeMichael
Furmanite America Inc. DuPont

A. Cox, Vice Chair R. Donalson
Industrial Value Tyco Valves and Controls
T. Beirne, Secretary B. Nutter

National Board DuPont

B. Anthony R.McCaffrey

State of Rhode Island Quality Valve

M. Brodeur B. Nutter
International Valve & Instr. Corp. DuPont

S. Cammeresi T. Patel

CCR Farris Engineering
R. Dobbins K. Simmons
Zurich N.A. Crane Energy

Special Subgroups for Installation, Inspection, and Repairs and Alterations
(Parts 1, 2, and 3)

Locomotive Boilers
] ) S. Lee
L. Moedinger,Chair Union Pacific Railroad
Strasburg Railroad
D. McCormack
M. Janssen, Vice Chair Consultant
Vapor Locomotive Company

G. Ray
R. Schueler, Secretary Tennessee Valley Authority
National Board

R. Reetz
S. Butler State of North Dakota
Midwest Locomotive & Machine Works

G. Scerbo
D. Conrad Federal Railroad Administration
Valley Railroad Co.

R. Stone
R. Franzen ABB/Combustion Engineering
Steam Services of America

) R. VYuill

D. Griner Consultant

Wasatch Railroad Contractors

S. Jackson
D & SNG

VIill | PART 3 — REPAIRS AND ALTERATIONS




NATIONAL BOARD INSPECTION CODE

2013

Special Subgroups for Installation, Inspection, and Repairs and Alterations

(Parts 1, 2, and 3)

Graphite

E. Soltow, Chair
SGL Carbon Group/SGL Technic

F. Brown, Secretary
National Board

T. Bonn
Carbone of America

K. Cummins
Louisville Graphite

M. Minick
One CIS Insurance

A. Stupica
SGL Carbon Group/SGL Technic

Historical Boilers

Fiber-Reinforced Pressure Vessels

B. Shelley, Chair
DuPont

F. Brown, Secretary
National Board

J. Bustillos
Bustillos and Consultants

T. Cowley
Dupont

R. Crawford
L&M Fiberglass

D. Eisberg
Energy Recovery Inc.

T. Fowler
Retired/Spicewood, TX

M. Gorman
Digital Wave

D. Hodgkinson
Consultant

D. Keeler
The Dow Chemical Company

H. Marsh
Consultant

N. Newhouse
Lincoln Composites

J. Richter
Plant Maintanence Services, Inc.

R. Reetz, Chair
State of North Dakota

T. Dillion, Vice Chair
Deltak

B. Smith, Secretary
National Board

R. Bryce
Heartland Software Solutions

F. Johnson
PBF Eneergy

J. Larson
One Beacon America Insurance Company

D. Rupert
Consultant

M. Wahl
WHSEA

PART 3 — REPAIRS AND ALTERATIONS

X




2013

NATIONAL BOARD INSPECTION CODE

National Board Inspection Code
2013 Edition
Date of Issue — July 1, 2013

This code was developed under procedures accredited as meeting the criteria for Ameri-
can National Standards. The Consensus Committee that approved the code was balanced
to ensure that individuals from competent and concerned interests had an opportunity to
participate. The proposed code was made available for public review and comment, which
provided an opportunity for additional public input from industry, academia, regulatory and
jurisdictional agencies, and the public-at-large.

The National Board does not “approve,” “
proprietary device, or activity.

rate,” or “endorse” any item, construction,

The National Board does not take any position with respect to the validity of any patent rights
asserted in connection with any items mentioned in this document, and does not undertake
to insure anyone utilizing a standard against liability for infringement of any applicable Letters
Patent, nor assume any such liability. Users of a code are expressly advised that determi-
nation of the validity of any such patent rights, and the risk of infringement of such rights, is
entirely their own responsibility.

Participation by federal agency representative(s) or person(s) affiliated with industry is not
to be interpreted as government or industry endorsement of this code.

The National Board accepts responsibility for only those interpretations issued in accordance
with governing National Board procedures and policies that preclude the issuance of
interpretations by individual committee members.

The footnotes in this document are part of this American National Standard.
g M % R
i S O

The above National Board symbols are registered with the US Patent Office.

“National Board” is the abbreviation for The National Board of Boiler and Pressure Vessel
Inspectors.

No part of this document may be reproduced in any form, in an electronic retrieval system
or otherwise, without the prior written permission of the publisher.

X
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Foreword

The National Board of Boiler and Pressure Vessel Inspectors is an organization composed of
Chief Inspectors for the states, cities, and territories of the United States and provinces and
territories of Canada. It is organized for the purpose of promoting greater safety to life and
property by securing concerted action and maintaining uniformity in post-construction
activities of pressure-retaining items, thereby ensuring acceptance and interchangeability
among Jurisdictional authorities responsible for the administration and enforcement of vari-
ous codes and standards.

In keeping with the principles of promoting safety and maintaining uniformity, the National
Board originally published the NBIC in 1946, establishing rules for inspection and repairs
to boilers and pressure vessels. The National Board Inspection Code (NBIC) Committee is
charged with the responsibility for maintaining and revising the NBIC. In the interest of public
safety, the NBIC Committee decided, in 1995, to revise the scope of the NBIC to include rules
for installation, inspection, and repair or alteration to boilers, pressure vessels, piping, and
nonmetallic materials.

In 2007, the NBIC was restructured into three Parts specifically identifying important post-
construction activities involving safety of pressure-retaining items. This restructuring provides
for future expansion, transparency, and uniformity, ultimately improving public safety.

The NBIC Committee’s function is to establish rules of safety governing post-construction
activities for the installation, inspection, and repair and alteration of pressure-retaining items,
and to interpret these rules when questions arise regarding their intent. In formulating the
rules, the NBIC Committee considers the needs and concerns of individuals and organiza-
tions involved in the safety of pressure-retaining items. The objective of the rules is to af-
ford reasonably certain protection of life and property, so as to give a reasonably long, safe
period of usefulness. Advancements in design and material and the evidence of experience
are recognized.

The rules established by the NBIC Committee are not to be interpreted as approving,
recommending, or endorsing any proprietary or specific design, or as limiting in any way an
organization’s freedom to choose any method that conforms to the NBIC rules.

The NBIC Committee meets regularly to consider revisions of existing rules, formulation of
new rules, and to respond to requests for interpretations. Requests for interpretation must be
addressed to the NBIC Secretary in writing and must give full particulars in order to receive
Committee consideration and a written reply. Proposed revisions to the Code resulting from
inquiries will be presented to the NBIC Committee for appropriate action.

Proposed revisions to the Code approved by the NBIC Committee are submitted to the
American National Standards Institute and published on the National Board Web site to
invite comments from all interested persons. After the allotted time for public review and final
approval, the new edition is published.

Organizations or users of pressure-retaining items are cautioned against making use of
revisions that are less restrictive than earlier requirements without having assurance that
they have been accepted by the Jurisdiction where the pressure-retaining item is installed.
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The general philosophy underlying the NBIC is to parallel those provisions of the original
code of construction, as they can be applied to post-construction activities.

The NBIC does not contain rules to cover all details of post-construction activities. Where
complete details are not given, it is intended that individuals or organizations, subject to the
acceptance of the Inspector and Jurisdiction when applicable, provide details for post-
construction activities that will be as safe as otherwise provided by the rules in the original
code of construction.

Activities not conforming to the rules of the original code of construction or the NBIC must
receive specific approval of the Jurisdiction, who may establish requirements for design,
construction, inspection, testing, and documentation.

There are instances where the NBIC serves to warn against pitfalls; but the Code is not a
handbook, and cannot substitute for education, experience, and sound engineering judgment.

It is intended that this edition of the NBIC not be retroactive. Unless the Jurisdiction imposes
the use of an earlier edition, the latest effective edition is the governing document.

X1
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Introduction

It is the purpose of the National Board Inspection Code (NBIC) to maintain the integrity of
pressure-retaining items by providing rules for installation, and after the items have been
placed into service, by providing rules for inspection and repair and alteration, thereby
ensuring that these items may continue to be used safely.

The NBIC is intended to provide rules, information and guidance to manufacturers,
Jurisdictions, inspectors, owner-users, installers, contractors, and other individuals and
organizations performing or involved in post-construction activities, thereby encouraging the
uniform administration of rules pertaining to pressure-retaining items.

Scope
The NBIC recognizes three important areas of post-construction activities where information,
understanding, and following specific requirements will promote public and personal safety.
These areas include:

* Installation

* Inspection

* Repairs and Alterations

The NBIC provides rules, information, and guidance for post-construction activities, but does
not provide details for all conditions involving pressure-retaining items. Where complete
details are not provided in this Code, the Code user is advised to seek guidance from the
Jurisdiction and from other technical sources.

The words shall, should, and may are used throughout the NBIC and have the following intent:
+ Shall — action that is mandatory and required.
* Should — indicates a preferred but not mandatory means to accomplish the require-
ment unless specified by others such as the Jurisdiction.
* May — permissive, not required or a means to accomplish the specified task.

Organization

The NBIC is organized into three Parts to coincide with specific post-construction activities
involving pressure-retaining items. Each Part provides general and specific rules, information,
and guidance within each applicable post-construction activity. Other NBIC Parts or other
published standards may contain additional information or requirements needed to meet the
rules of the NBIC. Specific references are provided in each Part to direct the user where to
find this additional information. NBIC Parts are identified as:

» Part 1, Installation — This Part provides requirements and guidance to ensure all types
of pressure-retaining items are installed and function properly. Installation includes
meeting specific safety criteria for construction, materials, design, supports, safety
devices, operation, testing, and maintenance.

» Part 2, Inspection — This Part provides information and guidance needed to perform
and document inspections for all types of pressure-retaining items. This Part includes
information on personnel safety, non-destructive examination, tests, failure
mechanisms, types of pressure equipment, fithess for service, risk-based assess-
ments, and performance-based standards.
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» Part 3, Repairs and Alterations — This Part provides information and guidance to
perform, verify, and document acceptable repairs or alterations to pressure-retaining
items regardless of code of construction. Alternative methods for examination, testing,
heat treatment, etc., are provided when the original code of construction requirements
cannot be met. Specific acceptable and proven repair methods are also provided.

Each NBIC Part is divided into major Sections as outlined in the Table of Contents.

Tables, charts, and figures provide relevant illustrations or supporting information for text
passages, and are designated with numbers corresponding to the paragraph they illustrate
or support within each Section. Multiple tables, charts, or figures referenced by the same
paragraph will have additional letters reflecting the order of reference. Tables, charts, and
figures are located in or after each major Section within each NBIC Part.

Text Identification and Numbering

Each page in the text will be designated in the top header with the publication’s name, part
number, and part title. The numbering sequence for each section begins with the section
number followed by a dot to further designate major Sections (e.g., 1.1, 1.2, 1.3). Major
Sections are further subdivided using dots to designate Subsections within that major Section
(e.g., 1.1.1,1.2.1, 1.3.1). Subsections can further be divided as necessary.

Paragraphs under Sections or Subsections shall be designated with small letters in paren-
thesis [(e.g., a), b), ¢)] and further subdivided using numbers in parenthesis [e.g., 1), 2), 3)].
Subdivisions of paragraphs beyond this point will be designated using a hierarchical sequence
of letters and numbers followed by a dot.

Example: 2.1 Major Section
2.1.1 Section
2.1.2 Section
2.1.2.1 Subsection
a) paragraph
b) paragraph
1) subparagraph
2) subparagraph
a. subdivisions
1. subdivisions
2. subdivisions
b. subdivisions
1. subdivisions
2. subdivisions

Tables and figures will be designated with the referencing Section or Subsection identification.
When more than one table or figure is referenced in the same Section or Subsection, letters or
numbers in sequential order will be used following each Section or Subsection identification.

X1V
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Supplements

Supplements are contained in each Part of the NBIC to designate information pertaining
only to a specific type of pressure-retaining item (e.g., Locomotive Boilers, Historical Boil-
ers, Graphite Pressure Vessels.) Supplements follow the same numbering system used for
the main text, only preceded by the Letter “S.” Each page of the Supplement will identify the
Supplement number and name in the top heading.

Editions

Editions which include revisions and additions to this Code are published every two years.
Editions are permissive on the date issued and become mandatory six months after the date
of issue

Interpretations

On request, the NBIC Committee will render an interpretation of any requirement of this
Code. Interpretations are provided for each Part and are specific to the Code edition and
addenda referenced in the interpretation. Interpretations provide information only and are
not part of this Code.

Jurisdictional Precedence

Reference is made throughout this Code to the requirements of the “Jurisdiction.” Where
any provision herein presents a direct or implied conflict with any jurisdictional regulation,
the Jurisdictional regulation shall govern.

Units of Measurement

Both U.S. customary units and metric units are used in the NBIC. The value stated in U.S.
customary units or metric units is to be regarded separately as the standard. Within the text,
the metric units are shown in parentheses. In supplement 6, from Parts 2 and 3, Continued
Service and Inspection of DOT Transport Tanks, however, the metric units are shown first with
the U.S. customary units shown in parentheses.

U.S. customary units or metric units may be used with this edition of the NBIC, but one sys-
tem of units shall be used consistently throughout a repair or alteration of pressure-retaining
items. Itis the responsibility of National 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.
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Accreditation Programs
The National Board administers and accredits three specific repair programs' as shown below:

‘R.......... Repairs and Alterations to Pressure-Retaining Items
“VR”........ Repairs to Pressure Relief Valves
‘NR”........ Repair and Replacement Activities for Nuclear ltems

Part 3, Repairs and Alterations, of the NBIC describes the administrative requirements for the
accreditation of these repair organizations.

The National Board also administers and accredits four specific inspection agency programs
as shown below:
New Construction
Criteria for Acceptance of Authorized Inspection Agencies for New Construction
(NB-360)
Inservice
Qualifications and Duties for Authorized Inspection Agencies (AlAs) Performing In-
service Inspection Activities and Qualifications for Inspectors of Boilers and Pressure
Vessels (NB-369)
Owner-User
Accreditation of Owner-User Inspection Organizations (OUIO) Owners or users may
be accredited for both a repair and inspection program provided the requirements for
each accreditation program are met. (NB-371)
Federal Government
Qualifications and Duties for Federal Inspection Agencies (FIAs) Performing Inservice
Inspection Activities (NB-390)

These programs can be viewed on the National Board Website. For questions or further in-
formation regarding these programs, contact:

The National Board of Boiler and Pressure Vessel Inspectors
1055 Crupper Avenue

Columbus, OH 43229-1183

Phone — 614.888.8320

Fax — 614.847.1828

Website — www.nationalboard.org

Certificates of Authorization for Accreditation Programs

Any organization seeking an accredited program may apply to the National Board to obtain a
Certificate of Authorization for the requested scope of activities. A confidential review shall be
conducted to evaluate the organization’s quality system. Upon completion of the evaluation,
a recommendation will be made to the National Board regarding issuance of a Certificate of
Authorization.

Certificate of Authorization scope, issuance, and revisions for National Board accreditation
programs are specified in the applicable National Board procedures. When the quality sys-
tem requirements of the appropriate accreditation program have been met, a Certificate of
Authorization and appropriate National Board 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.

XVI
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All charts, graphs, tables, and other criteria that have been reprinted from the ASME
Boiler and Pressure Vessel Code, Sections I, IV, VIII, and X are used with the permis-
sion of the American Society of Mechanical Engineers. All Rights Reserved.
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