A TS A g SEEE F
B R T e G Y D

ASME BPVC.VII-2017

A~

% ”
SECTION VII T
ASME Boiler and

2 ()‘1 Pressure Vessel (Code

An International Code

Recommended Guidelines
for the Care of Power Boilers

L% TN
o |

*




Markings such as “ASME,” “ASME Standard,” or any other marking including “ASME,” ASME
logos, or the Certification Mark shall not be used on any item that is not constructed in
accordance with all of the applicable requirements of the Code or Standard. Use of ASME’s name,
logos, or Certification Mark requires formal ASME certification; if no certification program is
available, such ASME markings may not be used. (For Certification and Accreditation Programs,
see https://www.asme.org/shop/certification-accreditation.)

Iltems produced by parties not formally certified by ASME may not be described, either explicitly
or implicitly, as ASME certified or approved in any code forms or other document.



https://www.asme.org/shop/certification-accreditation

AN INTERNATIONAL CODE

2017 ASME Boiler &

Pressure Vessel Code

2017 Edition July 1, 2017

VII

RECOMMENDED GUIDELINES
FOR THE CARE OF POWER
BOILERS

ASME Boiler and Pressure Vessel Committee
on Power Boilers

% The American Society of

® Mechanical Engineers Two Park Avenue ¢ New York, NY ¢ 10016 USA



Date of Issuance: July 1, 2017

This international code or standard was developed under procedures accredited as meeting the criteria for
American National Standards and it is an American National Standard. The Standards Committee that approved
the code or standard was balanced to assure that individuals from competent and concerned interests have
had an opportunity to participate. The proposed code or standard was made available for public review and com-
ment that provides an opportunity for additional public input from industry, academia, regulatory agencies, and
the public-at-large.

ASME does not “approve,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

ASME 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 or standard are
expressly advised that determination 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 or standard.

ASME accepts responsibility for only those interpretations of this document issued in accordance with the es-
tablished ASME procedures and policies, which precludes the issuance of interpretations by individuals.

The endnotes and preamble in this document (if any) are part of this American National Standard.

ASME collective membership mark
(0)z

Certification Mark

» «

The above ASME symbol is registered in the U.S. Patent Office.

“ASME” is the trademark of The American Society of Mechanical Engineers.

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.

Library of Congress Catalog Card Number: 56-3934
Printed in the United States of America

Adopted by the Council of The American Society of Mechanical Engineers, 1914; latest edition 2017.

The American Society of Mechanical Engineers
Two Park Avenue, New York, NY 10016-5990

Copyright © 2017 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All rights reserved



TABLE OF CONTENTS

LISt Of SECLIONS ..ttt e e e e viii
FOreWOrd .o e e e e e e e X
Statement of Policy on the Use of the Certification Mark and Code Authorization in Advertising .......... xii
Statement of Policy on the Use of ASME Marking to Identify Manufactured Items ...................... xii
Submittal of Technical Inquiries to the Boiler and Pressure Vessel Standards Committees ............... xiii
PerSONNEl . ... e e e e e Xvi
Organization of Section VII . ... ... e XXXV
Summary of Changes ... ... .. e XXXVii
List of Changes in Record Number Order .. ........ ... ..ottt i XXXix
Cross-Referencing and Stylistic Changes in the Boiler and Pressure Vessel Code ....................... x1
Subsection 1 Watertube Drum-Type Industrial Steam Boilers .................... 1
Article 100 Fundamentals of Watertube Boilers ............................... 1
100.1 Steam Generation .............iiiiii e e e 1
100.2 Watertube Boilers ......... ... i e 1
100.3 Boiler Assembly Types . ... ... 2
100.4 ECOnOmMIZErs ... .. i e e 2
100.5 Superheaters ....... ... .. 4
100.6 ComMbUSEION ..ot e e e 5
100.7 Boiler Efficiency and Air Emissions ............ ... ... . i 5
Article 101 Boiler Operation ............. ... .. i 6
101.1 General Guidelines . ........ ...t e 6
101.2 Preparing for Operation ............... ..t 8
101.3 Starting Up ...t 10
101.4 Online Operation . ..........uuitiii it 12
101.5 Out-of-Service Operation .............ouiiiiiiiii i 16
Article 102 Boiler Auxiliaries .......... ... ... .. . . 19
102.1 Preparation of Auxiliaries for Service ............. .. .. .. ... ... ... 19
102.2 Fuel-Burning Equipment ......... .. ... . i 19
102.3 Alr Heaters .. .ov it e e e 24
102.4 Boiler Feed Pumps ....... ... 27
102.5 Auxiliary Drives .. ... 29
102.6 Draft Fans .. ... . e e 32
102.7 DaAMP IS ..ttt e 33
Article 103 APPUrtenancCes ... ...ttt e 34
103.1 Boiler Pressure Relief Valves .......... ... ... .. 34
103.2 Pressure Relief Valves for Economizers and Auxiliaries ................ 41
103.3 Transportation and Installation of Pressure Relief Valves ............... 42
103.4 Water Columns, Gage Classes, and Level Transmitters ................. 42
103.5 Boiler Blowdown ......... ... e 45
103.6 Pressure Gages ....... .ot 46
103.7 Feedwater Regulator Valve ........... .. ... ... ... .. i, 46
103.8 SO0t BlOWETS .ot e e 47
103.9 Fusible Plugs .. ..... ... e 47
Article 104 Instrumentation, Controls, and Interlocks ......................... 48
104.1 General ... .. e e 48
104.2 Indicators and Recorders ...............c. i 48

iii



104.3
104.4

Article 105
105.1
105.2
105.3
105.4
105.5
105.6
105.7
105.8
105.9
105.10
105.11

Article 106
106.1
106.2
106.3
106.4
106.5

Subsection 2

Article 200
200.1
200.2
200.3
200.4
200.5
200.6
200.7
200.8
200.9

Article 201
201.1
201.2
201.3
201.4
201.5
201.6
201.7

Article 202
202.1
202.2
202.3
202.4

Subsection 3

Article 300
300.1
300.2
300.3
300.4
300.5

Water-Level Indication ...........c. ittt
Controls and Interlocks .. ... i e e

Examinations .............. . ... . . i e e

Scope ... ...

Inspection and Examination Frequency ............... .. ... .. .. ......
Preparation for Inspection or Examination ...........................
Examination of Internal Surfaces of Boilers and Appurtenances .........
Examination of External Surfaces of Boilers, Appurtenances, and Auxiliaries
Care and Maintenance ...............uiiniiiniiniiniinaaan.

Repairs ....

Pressure Tests . ... ... . i e
General Listing of Examinations ............... ... ... . ..

Inspector ..

POM Outage Examinations and Operational Walkdowns ................

Repairs, Alterations, and Maintenance ............................
Repairs and Alterations ..............o it

Maintenance

Boiler Maintenance Programs .............c.c.oiiiriiiineiian.
Maintenance Checks for Steam Boilers ............... ... ...,
Checklists to Assist in Maintenance ...............iiuiiiiineennnnn.

Pertaining to All Steam Boilers .................... ... ... ... ......

Protecting Heat Transfer Surfaces ................................

General ....

Internal Cleaning of Boilers ......... ... ... . i,
Laying up of Boilers ......... ..o

Deposits ...

Internal COrroSION .. ... .i. ittt et
Corrosion Cracking of Boiler Steel ............. ... .. ... iiiion..
Steam Contamination .............. ...ttt
Sampling, Testing, Controlling, and Reporting of Analyses of Water ......
Fire-Side Conditions ........... ... it

Preventing Boiler Failures .................... ... ... ... .. .....

General ....
Overpressure

High or Low Water Level ......... ... . i,
Weakening of Structure . .......... ..ot
Operation of Combustion Equipment ................. ... ... .. ......
Furnace EXplosions .......... ..ottt
Furnace Implosions .......... ..o e

Documents, Records, and References .................. ...
Code Documentation . ........c.iiitiit it e e i e,
Referenced DocUmMENtS ... ..v ittt e e ettt e
Record Drawings and Documentation ................... ... ........

References .

Other Boiler

Types ...

Firetube Boilers . ........ ... i e

General ....

Out-of-Service Operation .............iuiiiiiniinin i
Internal EXxaminations . ..........outiitiiii e e e e
External Examination .............c.0 i

Maintenance

49
49

52
52
52
53
53
55
56
57
57
57
58
58

59
59
59
60
61
65

66

66
66
66
67
68
70
74
75
77
78

81
81
81
81
83
86
87
87

89
89
89
90
90

92

92
92
92
92
95
95



Article 301
301.1
301.2
301.3

Article 302
302.1

Subsection 4

Article 400
400.1
400.2
400.3
400.4
400.5
400.6

Article 401
401.1
401.2
401.3
401.4
401.5
401.6
401.7
401.8
4019
401.10

Article 402
402.1
402.2
402.3
402.4
402.5

Article 403
403.1
403.2
403.3

Subsection 5
Mandatory Appendix I
Nonmandatory Appendix A

Article A-100
A-100.1
A-100.2
A-100.3
A-100.4

Article A-101

Article A-102

Article A-103
Article A-104

Electric Steam Boilers ........... ... ... ... . . .. .. ...
Types and Features . ..........ouuuiiiiiii it
Resistance-Element Electric Boilers ................ ... ... ... ... ...
Electrode Steam Boilers ........... ... . .

Utility Boilers ......... ... . .
Start-Up .

Coal-Fired and Other Solid-Fuel-Fired Boilers ......................

Stoker-Fired Boilers ............ ... .. .. .. . .. ...
General . ... ..
Preparation for Service ........ ... .
Stoker Firing . ... .. .
Shutting Down . ... e
High Water Level in Stoker-Fired Boilers ............................
Boiler Tube Failure on Stoker-Fired Units ............................

Pulverized-Coal-Fired Boilers ........................ .. ... ... ...
General . ...
Preparation for Service ......... ...
Maintaining Proper Furnace Pressure ....................... .. ... ...
Pulverized-Coal Firing ......... ... .. o i
Shutting Down . ... ... .
Fire in Nonoperating Pulverizers .............. ... ... .. ... it
Fire in Operating Pulverizers ............ ... ... . i,
Fire in Pulverized-Fuel Systems ............ ... ... ... ..
Instrumentation, Controls, and Interlocks for Pulverized-Fuel Operation ..
Cyclone FUINAaCeS . ... .vi ittt e e e

Ash Removal ......... ... ..
General . ... . e
Bottom Ash — Wet Removal ............. .. . ..
Bottom Ash — Dry Removal ............ ... ... ... i
Fly Ash Removal ....... ... .
Fire-Side Cleaning ............. i

Maintenance . ................ ittt e
Maintenance Checks — Stokers ........... ...,
Maintenance Checks — Pulverized-Coal Firing ........................
Maintenance Checks — Ash Removal System .........................

GlOSSATY ..ottt
Standard Units for Use in Equations ..............................
CheckKlists for Maintenance Examinations ..........................

Procedures for Care and Maintenance of Package Boilers ...........
Cleaning of Parts and Strainers ............... ..o iiiiiiiiiiinnnnen..
Care of Motors and Electrical Equipment .............................
Drying of Parts After Water Immersion ..............................
Permanent or Seasonal Shutdown ................ ... ... ... ... . ...,

Maintenance Checks for Gas-, Oil-, and Solid-Fuel-Fired Watertube
Boilers ... ... e

Operating Checks Relating to Maintenance for Gas-, Oil-, or Solid-Fuel-
Fired Watertube Boilers .................... ... ... .. ... ......

Maintenance Checks for Firetube Boilers ..........................

Operating Checks Relating to Maintenance for Firetube Boilers . ... ..

143

152
154
155



Nonmandatory Appendix B  Guidance for the Use of U.S. Customary and SI Units in the ASME Boiler

and Pressure Vessel Code ....................oiiiiiiiiinnnnnn. 156
B-100 Use of Units in Equations .............. i, 156
B-200 Guidelines Used to Develop SI Equivalents ........................... 156
B-300 Soft Conversion Factors ..............cciiiiiiiiiiiiiiiiiin, 160
FIGURES
100.2-1 Simple Steam Drum . ... ... e 2
100.2-2 Steam Drum With Tubes . ... e 2
100.2-3 Steam Drum Internals — Baffle Type . ..... ... i e 3
100.2-4 Steam Drum Internals — Double-Row Arrangement, Cyclone Separator Type .............. 3
100.4-1 Typical ECONOMIZET . ... oottt et e e e e et et 4
101.5.4-1 Typical Valve Lineup Prior to Out of Service Operation ............. ... oo, 17
102.2.3-1 Simplified Pilot Gas Piping Arrangement ................iiuiinninniniinnaenaenn. 20
102.2.5.2-1  Simplified Fuel Oil Train — Single Burner With Oil Heating ............................. 22
102.2.5.2-2  Simplified Light Fuel Oil Train — Multiple Burner ............. .. ... ... i, 23
102.3.1-1 Typical Tubular Air Heater ... ... ...t et e e e 25
102.3.1-2 Typical Regenerative Air Heater . ......... ... it 26
102.3.1-3 Details of Regenerative Air Heater, Bisector Type ............co ... 27
102.4.2-1 Typical Centrifugal Boiler Feed Pump, Water Connections ...................c.covuion... 28
102.5-1 Typical Motor Drive . ... s 30
102.5-2 Typical Single-Stage Turbine Drive . ......... ...t e 30
102.5-3 Typical Turbine Drive Arrangement . ... ... ... ....oouonienn et 31
102.6.1-1 Airfoil Blade Centrifugal Fan With Inlet Vane Control .............. ... ... ... ... .t 32
102.7-1 Typical Outlet Fan Dampers (Multilouver) ......... .. i 33
103.1.2.9-1  Typical Direct Spring-Loaded Safety Valve ......... ... ... .. 36
103.1.2.9-2 Recommended Direct Spring-Loaded Safety Valve Installation ........................... 37
103.1.3-1 Application of Test Gag .. ..o vttt e 39
103.1.3-2 Hydraulic Lift Assist DeVICE . ... ...t e et e 40
103.4-1 Typical Installation of a Boiler Water-Level Gage ........... ... 43
103.4.1-1 Gage Glass and Water Column Blowdown Procedure ................ ... .. ... oot 44
103.4.2-1 Y-Type Globe Valve . ... ... e 45
105.4.1.2-1  Typical Forms of Fusible Plugs ......... ... i e 54
200.4.1-1 Scale Causing Overheating and Tube Failure ............ .. ... ... .. i i, 69
200.4.1-2 Deposit Effect on Boiler Tube Versus Tube Temperature .................cvuiiiinenn... 69
200.5.2-1 Oxygen Corrosion in an Economizer Tube .......... ... i, 71
200.5.3-1 Caustic Gouge-Type Attack on Boiler Tube .......... .. . .. i 71
200.5.4-1 Chelate Attack Caused by Excessive Feed of Chemical ............... ... .. .. ... ..., 72
200.5.6-1 CO, Carbonic Acid Attack on Condensate Pipe ......... ...t 73
200.5.6-2 Oxygen Attack on Condensate Pipe ........ .. e 74
200.6.6-1 H* Damage on Boiler TUDE ... ...ttt et et 76
300.3.1-1 TYPICAl Sty S ottt 93
301.2-1 Typical Electric Steam Boiler With Resistance Elements ................................ 98
301.2-2 Typical Electric Steam Boiler With Electronic Water-Level Controls ...................... 99
301.2-3 Typical Large Industrial 300-kW Electric Steam Boiler With Resistance Elements Mounted
Horizontally ...... .. .. . 101
301.3.1-1 Electrode Steam Boiler . ........... . . 103
301.3.3-1 Basic Electrode Steam Boiler With Jet Spray and Mechanical Control Shield ............... 104
301.3.3-2 Electrode Steam Boiler With Jet Spray and Variable-Speed Pump Control ................. 106
400.1-1 Typical Underfeed StOKeTr .. ... e e e e 111
400.1-2 Feeder-Distributor for Firing of Coal on a Spreader Stoker ............................. 112
400.1-3 Spreader Stoker, Continuous Ash Discharge Grate ............... ..o iiiiiiniienan... 112
401.2-1 Typical Bowl Mill . ... . e 115
401.2-2 Typical Attrition MIll ... ... 116
401.2-3 Arrangement of Ball-Tube Mill . ... ... . 117
401.4-1 Burner for Horizontal Firing of Coal ......... ... . e 117

vi



TABLES
200.8.1-1
200.8.2-1
200.8.2-2
[-100-1

FORMS

A-101-1
A-102-1
A-103-1
A-104-1

Methods for Sampling of Water and Steam ................
Methods of Analysis for the Control of Water for Boilers ...
Useful Tests for the Control of Water for Boilers ..........
Standard Units for Use in Equations .....................

Watertube Boilers — Maintenance Checks .................

Watertube Boilers — Operating Checks Relating to Maintenance ..........................

Firetube Boilers — Maintenance Checks ...................

Firetube Boilers — Operating Checks Relating to Maintenance

vii

144
152
154
155



(17)

LIST OF SECTIONS

SECTIONS

I

II

111

1\%

VI

VII

VIII

IX

XI

XII

Rules for Construction of Power Boilers

Materials

e Part A — Ferrous Material Specifications

e Part B — Nonferrous Material Specifications

e Part C — Specifications for Welding Rods, Electrodes, and Filler Metals
e Part D — Properties (Customary)

e Part D — Properties (Metric)

Rules for Construction of Nuclear Facility Components
¢ Subsection NCA — General Requirements for Division 1 and Division 2
¢ Appendices
e Division 1"
- Subsection NB — Class 1 Components
- Subsection NC — Class 2 Components
- Subsection ND — Class 3 Components
- Subsection NE — Class MC Components
- Subsection NF — Supports
- Subsection NG — Core Support Structures
« Division 2 — Code for Concrete Containments
¢ Division 3 — Containment Systems for Transportation and Storage of Spent Nuclear Fuel and High-Level
Radioactive Material
« Division 5 — High Temperature Reactors

Rules for Construction of Heating Boilers

Nondestructive Examination

Recommended Rules for the Care and Operation of Heating Boilers
Recommended Guidelines for the Care of Power Boilers

Rules for Construction of Pressure Vessels

¢ Division 1

 Division 2 — Alternative Rules

¢ Division 3 — Alternative Rules for Construction of High Pressure Vessels
Welding, Brazing, and Fusing Qualifications

Fiber-Reinforced Plastic Pressure Vessels

Rules for Inservice Inspection of Nuclear Power Plant Components

Rules for Construction and Continued Service of Transport Tanks

" The 2015 Edition of Section III was the last edition in which Section III, Division 1, Subsection NH, Class 1 Components in Elevated Tem-
perature Service, was published. The requirements located within Subsection NH were moved to Section III, Division 5, Subsection HB, Subpart
B for the elevated temperature construction of Class A components.

viii



INTERPRETATIONS

Interpretations are issued in real time in ASME’s Interpretations Database at http://go.asme.org/Interpretations. His-
torical BPVC interpretations may also be found in the Database.

CODE CASES

The Boiler and Pressure Vessel Code committees meet regularly to consider proposed additions and revisions to the
Code and to formulate Cases to clarify the intent of existing requirements or provide, when the need is urgent, rules for
materials or constructions not covered by existing Code rules. Those Cases that have been adopted will appear in the
appropriate 2017 Code Cases book: “Boilers and Pressure Vessels” or “Nuclear Components.” Supplements will be sent
or made available automatically to the purchasers of the Code Cases books up to the publication of the 2019 Code.



FOREWORD"

In 1911, The American Society of Mechanical Engineers established the Boiler and Pressure Vessel Committee to for-
mulate standard rules for the construction of steam boilers and other pressure vessels. In 2009, the Boiler and Pressure
Vessel Committee was superseded by the following committees:

(a) Committee on Power Boilers (I)

(b) Committee on Materials (II)

(c) Committee on Construction of Nuclear Facility Components (III)

(d) Committee on Heating Boilers (IV)

(e) Committee on Nondestructive Examination (V)

(f) Committee on Pressure Vessels (VIII)

(g) Committee on Welding, Brazing, and Fusing (IX)

(h) Committee on Fiber-Reinforced Plastic Pressure Vessels (X)

(i) Committee on Nuclear Inservice Inspection (XI)

(j) Committee on Transport Tanks (XII)

(k) Technical Oversight Management Committee (TOMC)

Where reference is made to “the Committee” in this Foreword, each of these committees is included individually and
collectively.

The Committee’s function is to establish rules of safety relating only to pressure integrity, which govern the
construction”” of boilers, pressure vessels, transport tanks, and nuclear components, and the inservice inspection of nu-
clear components and transport tanks. The Committee also interprets these rules when questions arise regarding their
intent. The technical consistency of the Sections of the Code and coordination of standards development activities of the
Committees is supported and guided by the Technical Oversight Management Committee. This Code does not address
other safety issues relating to the construction of boilers, pressure vessels, transport tanks, or nuclear components, or
the inservice inspection of nuclear components or transport tanks. Users of the Code should refer to the pertinent codes,
standards, laws, regulations, or other relevant documents for safety issues other than those relating to pressure integ-
rity. Except for Sections XI and XII, and with a few other exceptions, the rules do not, of practical necessity, reflect the
likelihood and consequences of deterioration in service related to specific service fluids or external operating environ-
ments. In formulating the rules, the Committee considers the needs of users, manufacturers, and inspectors of pressure
vessels. The objective of the rules is to afford reasonably certain protection of life and property, and to provide a margin
for deterioration in service to give a reasonably long, safe period of usefulness. Advancements in design and materials
and evidence of experience have been recognized.

This Code contains mandatory requirements, specific prohibitions, and nonmandatory guidance for construction ac-
tivities and inservice inspection and testing activities. The Code does not address all aspects of these activities and those
aspects that are not specifically addressed should not be considered prohibited. The Code is not a handbook and cannot
replace education, experience, and the use of engineering judgment. The phrase engineering judgment refers to technical
judgments made by knowledgeable engineers experienced in the application of the Code. Engineering judgments must
be consistent with Code philosophy, and such judgments must never be used to overrule mandatory requirements or
specific prohibitions of the Code.

The Committee recognizes that tools and techniques used for design and analysis change as technology progresses
and expects engineers to use good judgment in the application of these tools. The designer is responsible for complying
with Code rules and demonstrating compliance with Code equations when such equations are mandatory. The Code
neither requires nor prohibits the use of computers for the design or analysis of components constructed to the

" The information contained in this Foreword is not part of this American National Standard (ANS) and has not been processed in accordance
with ANSI's requirements for an ANS. Therefore, this Foreword may contain material that has not been subjected to public review or a con-
sensus process. In addition, it does not contain requirements necessary for conformance to the Code.

** Construction, as used in this Foreword, is an all-inclusive term comprising materials, design, fabrication, examination, inspection, testing,
certification, and pressure relief.



requirements of the Code. However, designers and engineers using computer programs for design or analysis are cau-
tioned that they are responsible for all technical assumptions inherent in the programs they use and the application of
these programs to their design.

The rules established by the Committee are not to be interpreted as approving, recommending, or endorsing any pro-
prietary or specific design, or as limiting in any way the manufacturer’s freedom to choose any method of design or any
form of construction that conforms to the Code rules.

The Committee meets regularly to consider revisions of the rules, new rules as dictated by technological development,
Code Cases, and requests for interpretations. Only the Committee has the authority to provide official interpretations of
this Code. Requests for revisions, new rules, Code Cases, or interpretations shall be addressed to the Secretary in writing
and shall give full particulars in order to receive consideration and action (see Submittal of Technical Inquiries to the
Boiler and Pressure Vessel Standards Committees). Proposed revisions to the Code resulting from inquiries will be pre-
sented to the Committee for appropriate action. The action of the Committee becomes effective only after confirmation
by ballot of the Committee and approval by ASME. Proposed revisions to the Code approved by the Committee are sub-
mitted to the American National Standards Institute (ANSI) and published at http://go.asme.org/BPVCPublicReview to
invite comments from all interested persons. After public review and final approval by ASME, revisions are published at
regular intervals in Editions of the Code.

The Committee does not rule on whether a component shall or shall not be constructed to the provisions of the Code.
The scope of each Section has been established to identify the components and parameters considered by the Committee
in formulating the Code rules.

Questions or issues regarding compliance of a specific component with the Code rules are to be directed to the ASME
Certificate Holder (Manufacturer). Inquiries concerning the interpretation of the Code are to be directed to the Commit-
tee. ASME is to be notified should questions arise concerning improper use of an ASME Certification Mark.

When required by context in this Section, the singular shall be interpreted as the plural, and vice versa, and the fem-
inine, masculine, or neuter gender shall be treated as such other gender as appropriate.

xi



STATEMENT OF POLICY ON THE USE OF THE CERTIFICATION
MARK AND CODE AUTHORIZATION IN ADVERTISING

ASME has established procedures to authorize qualified organizations to perform various activities in accordance
with the requirements of the ASME Boiler and Pressure Vessel Code. It is the aim of the Society to provide recognition
of organizations so authorized. An organization holding authorization to perform various activities in accordance with
the requirements of the Code may state this capability in its advertising literature.

Organizations that are authorized to use the Certification Mark for marking items or constructions that have been
constructed and inspected in compliance with the ASME Boiler and Pressure Vessel Code are issued Certificates of
Authorization. It is the aim of the Society to maintain the standing of the Certification Mark for the benefit of the users,
the enforcement jurisdictions, and the holders of the Certification Mark who comply with all requirements.

Based on these objectives, the following policy has been established on the usage in advertising of facsimiles of the
Certification Mark, Certificates of Authorization, and reference to Code construction. The American Society of Mechanical
Engineers does not “approve,” “certify,” “rate,” or “endorse” any item, construction, or activity and there shall be no state-
ments or implications that might so indicate. An organization holding the Certification Mark and/or a Certificate of
Authorization may state in advertising literature that items, constructions, or activities “are built (produced or per-
formed) or activities conducted in accordance with the requirements of the ASME Boiler and Pressure Vessel Code,”
or “meet the requirements of the ASME Boiler and Pressure Vessel Code.” An ASME corporate logo shall not be used
by any organization other than ASME.

The Certification Mark shall be used only for stamping and nameplates as specifically provided in the Code. However,
facsimiles may be used for the purpose of fostering the use of such construction. Such usage may be by an association or
a society, or by a holder of the Certification Mark who may also use the facsimile in advertising to show that clearly spe-
cified items will carry the Certification Mark. General usage is permitted only when all of a manufacturer’s items are
constructed under the rules.

» o«

STATEMENT OF POLICY ON THE USE OF ASME MARKING TO
IDENTIFY MANUFACTURED ITEMS

The ASME Boiler and Pressure Vessel Code provides rules for the construction of boilers, pressure vessels, and nuclear
components. This includes requirements for materials, design, fabrication, examination, inspection, and stamping. Items
constructed in accordance with all of the applicable rules of the Code are identified with the official Certification Mark
described in the governing Section of the Code.

Markings such as “ASME,” “ASME Standard,” or any other marking including “ASME” or the Certification Mark shall not
be used on any item that is not constructed in accordance with all of the applicable requirements of the Code.

Items shall not be described on ASME Data Report Forms nor on similar forms referring to ASME that tend to imply
that all Code requirements have been met when, in fact, they have not been. Data Report Forms covering items not fully
complying with ASME requirements should not refer to ASME or they should clearly identify all exceptions to the ASME
requirements.
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SUBMITTAL OF TECHNICAL INQUIRIES TO THE BOILER AND
PRESSURE VESSEL STANDARDS COMMITTEES

1 INTRODUCTION

(a) The following information provides guidance to Code users for submitting technical inquiries to the applicable
Boiler and Pressure Vessel (BPV) Standards Committee (hereinafter referred to as the Committee). See the guidelines
on approval of new materials under the ASME Boiler and Pressure Vessel Code in Section II, Part D for requirements for
requests that involve adding new materials to the Code. See the guidelines on approval of new welding and brazing ma-
terials in Section II, Part C for requirements for requests that involve adding new welding and brazing materials (“con-
sumables”) to the Code.

Technical inquiries can include requests for revisions or additions to the Code requirements, requests for Code Cases,
or requests for Code Interpretations, as described below:

(1) Code Revisions. Code revisions are considered to accommodate technological developments, to address admin-
istrative requirements, to incorporate Code Cases, or to clarify Code intent.

(2) Code Cases. Code Cases represent alternatives or additions to existing Code requirements. Code Cases are writ-
ten as a Question and Reply, and are usually intended to be incorporated into the Code at a later date. When used, Code
Cases prescribe mandatory requirements in the same sense as the text of the Code. However, users are cautioned that
not all regulators, jurisdictions, or Owners automatically accept Code Cases. The most common applications for Code
Cases are as follows:

(-a) to permit early implementation of an approved Code revision based on an urgent need

(-b) to permit use of a new material for Code construction

(-¢) to gain experience with new materials or alternative requirements prior to incorporation directly into the
Code

(3) Code Interpretations

(-a) Code Interpretations provide clarification of the meaning of existing requirements in the Code and are pre-
sented in Inquiry and Reply format. Interpretations do not introduce new requirements.

(-b) If existing Code text does not fully convey the meaning that was intended, or conveys conflicting require-
ments, and revision of the requirements is required to support the Interpretation, an Intent Interpretation will be issued
in parallel with a revision to the Code.

(b) Code requirements, Code Cases, and Code Interpretations established by the Committee are not to be considered
as approving, recommending, certifying, or endorsing any proprietary or specific design, or as limiting in any way the
freedom of manufacturers, constructors, or Owners to choose any method of design or any form of construction that
conforms to the Code requirements.

(c) Inquiries that do not comply with the following guidance or that do not provide sufficient information for the Com-
mittee’s full understanding may result in the request being returned to the Inquirer with no action.

2 INQUIRY FORMAT

Submittals to the Committee should include the following information:
(a) Purpose. Specify one of the following:
(1) request for revision of present Code requirements
(2) request for new or additional Code requirements
(3) request for Code Case
(4) request for Code Interpretation
(b) Background. The Inquirer should provide the information needed for the Committee’s understanding of the In-
quiry, being sure to include reference to the applicable Code Section, Division, Edition, Addenda (if applicable), para-
graphs, figures, and tables. Preferably, the Inquirer should provide a copy of, or relevant extracts from, the specific
referenced portions of the Code.
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(c) Presentations. The Inquirer may desire to attend or be asked to attend a meeting of the Committee to make a for-
mal presentation or to answer questions from the Committee members with regard to the Inquiry. Attendance at a BPV
Standards Committee meeting shall be at the expense of the Inquirer. The Inquirer’s attendance or lack of attendance at
a meeting will not be used by the Committee as a basis for acceptance or rejection of the Inquiry by the Committee. How-
ever, if the Inquirer’s request is unclear, attendance by the Inquirer or a representative may be necessary for the Com-
mittee to understand the request sufficiently to be able to provide an Interpretation. If the Inquirer desires to make a
presentation at a Committee meeting, the Inquirer should provide advance notice to the Committee Secretary, to ensure
time will be allotted for the presentation in the meeting agenda. The Inquirer should consider the need for additional
audiovisual equipment that might not otherwise be provided by the Committee. With sufficient advance notice to the
Committee Secretary, such equipment may be made available.

3 CODE REVISIONS OR ADDITIONS

Requests for Code revisions or additions should include the following information:

(a) Requested Revisions or Additions. For requested revisions, the Inquirer should identify those requirements of the
Code that they believe should be revised, and should submit a copy of, or relevant extracts from, the appropriate require-
ments as they appear in the Code, marked up with the requested revision. For requested additions to the Code, the In-
quirer should provide the recommended wording and should clearly indicate where they believe the additions should be
located in the Code requirements.

(b) Statement of Need. The Inquirer should provide a brief explanation of the need for the revision or addition.

(c) Background Information. The Inquirer should provide background information to support the revision or addition,
including any data or changes in technology that form the basis for the request, that will allow the Committee to ade-
quately evaluate the requested revision or addition. Sketches, tables, figures, and graphs should be submitted, as appro-
priate. The Inquirer should identify any pertinent portions of the Code that would be affected by the revision or addition
and any portions of the Code that reference the requested revised or added paragraphs.

4 CODE CASES

Requests for Code Cases should be accompanied by a statement of need and background information similar to that
described in 3(b) and 3(c), respectively, for Code revisions or additions. The urgency of the Code Case (e.g., project un-
derway or imminent, new procedure) should be described. In addition, it is important that the request is in connection
with equipment that will bear the Certification Mark, with the exception of Section XI applications. The proposed Code
Case should identify the Code Section and Division, and should be written as a Question and a Reply, in the same format
as existing Code Cases. Requests for Code Cases should also indicate the applicable Code Editions and Addenda (if ap-
plicable) to which the requested Code Case applies.

5 CODE INTERPRETATIONS

(a) Requests for Code Interpretations should be accompanied by the following information:

(1) Inquiry. The Inquirer should propose a condensed and precise Inquiry, omitting superfluous background infor-
mation and, when possible, composing the Inquiry in such a way that a “yes” or a “no” Reply, with brief limitations or
conditions, if needed, can be provided by the Committee. The proposed question should be technically and editorially
correct.

(2) Reply. The Inquirer should propose a Reply that clearly and concisely answers the proposed Inquiry question.
Preferably, the Reply should be “yes” or “no,” with brief limitations or conditions, if needed.

(3) Background Information. The Inquirer should provide any need or background information, such as described in
3(b) and 3(c), respectively, for Code revisions or additions, that will assist the Committee in understanding the proposed
Inquiry and Reply.

If the Inquirer believes a revision of the Code requirements would be helpful to support the Interpretation, the In-
quirer may propose such a revision for consideration by the Committee. In most cases, such a proposal is not necessary.

(b) Requests for Code Interpretations should be limited to an Interpretation of a particular requirement in the Code or
in a Code Case. Except with regard to interpreting a specific Code requirement, the Committee is not permitted to con-
sider consulting-type requests such as the following:

(1) a review of calculations, design drawings, welding qualifications, or descriptions of equipment or parts to de-
termine compliance with Code requirements
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(2) a request for assistance in performing any Code-prescribed functions relating to, but not limited to, material
selection, designs, calculations, fabrication, inspection, pressure testing, or installation
(3) a request seeking the rationale for Code requirements

6 SUBMITTALS

(a) Submittal. Requests for Code Interpretation should preferably be submitted through the online Interpretation Sub-
mittal Form. The form is accessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the In-
quirer will receive an automatic e-mail confirming receipt. If the Inquirer is unable to use the online form, the
Inquirer may mail the request to the following address:

Secretary

ASME Boiler and Pressure Vessel Committee
Two Park Avenue

New York, NY 10016-5990

All other Inquiries should be mailed to the Secretary of the BPV Committee at the address above. Inquiries are unlikely
to receive a response if they are not written in clear, legible English. They must also include the name of the Inquirer and
the company they represent or are employed by, if applicable, and the Inquirer’s address, telephone number, fax num-
ber, and e-mail address, if available.

(b) Response. The Secretary of the appropriate Committee will provide a written response, via letter or e-mail, as ap-
propriate, to the Inquirer, upon completion of the requested action by the Committee. Inquirers may track the status of
their Interpretation Request at http://go.asme.org/Interpretations.
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ORGANIZATION OF SECTION Vil

1 GENERAL

The purpose of Section VII, Recommended Guidelines for the Care of Power Boilers, is to promote safety in the use of
power boilers. These guidelines are intended for use by those directly responsible for operating, maintaining, and ex-
amining power boilers.

With respect to the application of these guidelines, a power boiler is a pressure vessel constructed in compliance with
Section I in which, due to the application of heat, steam is generated at a pressure exceeding 15 psig (100 kPa) for use
external to the boiler. The heat may be derived from the combustion of fuel (solids, liquids, or gases), from the hot waste
gases of other chemical reactions, or from the application of electrical energy. The term power boiler in this Section in-
cludes stationary, portable, and traction types, but does not include locomotive and high-temperature water boilers or
miniature boilers (Section I), nuclear power plant boilers (Section III), heating boilers (Section V), pressure vessels (Sec-
tion VIII), or marine boilers.

These guidelines apply to the boiler proper, pipe connections and piping up to and including the valve or valves as
required by the Code, superheaters, reheaters, economizers, and appurtenances that are directly associated with the
boiler.

Guidelines are also provided for operation of auxiliary equipment that affects the safe and reliable operation of power
boilers.

Formulating a set of guidelines that is applicable to all sites and types of plants is difficult; therefore, it may be advi-
sable to depart from these guidelines in specific cases. Manufacturer’s operating instructions should always be adhered
to. Other industry-accepted codes and procedures, such as the National Fire Protection Association’s codes covering pre-
vention of furnace explosions, are recommended for additional guidance.

2 SUBSECTIONS AND ARTICLES

Section VII consists of Subsections 1 through 5; Subsections are divided into Articles.

e Subsection 1 — Watertube Drum-Type Industrial Steam Boilers: this Subsection focuses primarily on watertube
drum-type industrial steam boilers fired with natural gas or fuel oil at steam conditions up to 600 psig and
750°F (4 MPa and 400°C), because of their extensive use.

- Article 100, Fundamentals of Watertube Boilers — a general description of boiler fundamentals, including steam
generation, boiler assembly types, typically connected pressure parts, combustion, boiler efficiency, and
emissions.

- Article 101, Boiler Operation — guidelines for routine boiler operation, including start-up, normal operation, and
shutdown, as well as operator training for safe and reliable operation.

- Article 102, Boiler Auxiliaries — guidelines for normal and some emergency operations of fuel-burning equip-
ment, air heaters, boiler feed pumps, fans, and other auxiliaries commonly used in the operation of boilers. Em-
phasis is placed on operating the auxiliaries to avoid an unsafe condition in a boiler.

- Article 103, Appurtenances — operating guidelines and descriptions for frequently used boiler appurtenances,
such as pressure relief valves (safety valves), water columns, gage glasses, drum water-level transmitters, blow-
down systems, pressure gages, feedwater regulator valves, and soot blowers.

- Article 104, Instrumentation, Controls, and Interlocks — brief description and listing of recommended instru-
mentation for monitoring boiler status and drum water level, controls for boiler operation, and interlocks to pre-
vent unsafe conditions.

- Article 105, Examinations — guidelines for examination of boilers to ensure that the boiler is capable of safe and
reliable operation. These guidelines apply only to those who are responsible for the examination, operation, and
maintenance of boiler plants and must not be considered as applying to the state, municipal, or insurance com-
panies’ inspectors. Consideration should be given to the importance of continual examination as compared with
periodic examination. These guidelines are not intended to define or limit the extent of inspection by the Author-
ized Inspector.
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- Article 106, Repairs, Alterations, and Maintenance — guidelines for boiler repairs and alterations to return the
boiler to a safe condition, and for routine maintenance programs to improve boiler availability and keep boilers in
a safe operating condition.
¢ Subsection 2 — Pertaining to All Steam Boilers: this Subsection is intended to apply to boilers described in Subsec-
tion 1 and is likely to apply to all Section I steam boilers.
- Article 200, Protecting Heat Transfer Surfaces — guidelines addressing internal cleaning, laying up, deposits, cor-
rosion, steam contamination, water chemistry, and fire-side conditions
- Article 201, Preventing Boiler Failures — guidelines for operation of protective equipment, and precautions to
prevent causes of boiler failures, such as overpressure, high or low water level, weakening of structure, explo-
sions, and implosions
- Article 202, Documents, Records, and References — a description of typically required Code documentation and
where to obtain copies; information regarding other sources of documents relative to a specific boiler installa-
tion, and guidelines for maintaining up-to-date records; and a listing of references cited in this Section
¢ Subsection 3 — Other Boiler Types: this Subsection contains information regarding other boiler types as they differ
from the watertube drum-type industrial steam boilers discussed in Subsections 1 and 2.
- Article 300, Firetube Boilers
- Article 301, Electric Steam Boilers
- Article 302, Utility Boilers
¢ Subsection 4 — Coal-Fired and Other Solid-Fuel-Fired Boilers: this Subsection includes guidelines unique to boilers
fired by coal and other solid fuels.
- Article 400, Stoker-Fired Boilers
- Article 401, Pulverized-Coal-Fired Boilers
- Article 402, Ash Removal
- Article 403, Maintenance
¢ Subsection 5 — Glossary: this Subsection is a glossary of words contained in Section VII or likely to be used regard-
ing a boiler.

3 APPENDICES

Mandatory Appendix I — Standard Units for Use in Equations

Nonmandatory Appendix A — Checklists for Maintenance Examinations: this Nonmandatory Appendix contains
checklists for the maintenance examinations of boilers.

Nonmandatory Appendix B — Guidance for the Use of U.S. Customary and SI Units in the ASME Boiler and Pressure
Vessel Code
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SUMMARY OF CHANGES

Errata to the BPV Code may be posted on the ASME Web site to provide corrections to incorrectly published items, or to
correct typographical or grammatical errors in the BPV Code. Such Errata shall be used on the date posted.

Information regarding Special Notices and Errata is published by ASME at http://go.asme.org/BPVCerrata.

Changes given below are identified on the pages by a margin note, (17), placed next to the affected area.

The Record Numbers listed below are explained in more detail in “List of Changes in Record Number Order” following
this Summary of Changes.

Page

viii

xiil

XVi

16

20
21
23
29
44

46
47
48

49

53

53

Location

List of Sections

Submittal of Technical
Inquiries to the Boiler
and Pressure Vessel
Standards Committees

Personnel
101.1.1
101.1.6

101.5

Figure 102.2.3-1
102.2.5.2

Figure 102.2.5.2-2
102.5

Figure 103.4.1-1

103.7
103.8
104.2.1

104.4

105.3

105.4

Change (Record Number)
Updated
Revised in its entirety (13-2222)

Updated
Revised (14-1599)

(1)In 101.1.6.1, References to ANSI/ASSE Standards added
(14-1599)

(2) New 101.1.6.2 added and subsequent paragraph redesignated
(14-1599)

(1) 101.5.1 through 101.5.5 revised in their entirety (14-1599)

(2) Figure 101.5.4-1 added (formerly Figure 105.3.1-1) (14-1599)

(3) New 101.5.6 added and subsequent paragraphs redesignated
(14-1599)

General Note revised (14-1598)

In second paragraph, figure reference added (14-1598)
Added (14-1598)

Revised (16-1109)

(1) Figure and General Notes revised (14-2101, 16-1795)
(2) Note (1) editorially revised

In first paragraph, last sentence revised (16-1108)
Second paragraph revised (16-1108)

Subparagraphs (1) and (m) revised and subpara. (n) added
(16-1109)

(1) In 104.4.1, second sentence revised (16-1110)
(2) 104.4.1.1(b) revised (16-1110)
(3) In 104.4.1.3(b)(1), last sentence added (16-1110)

(1) Revised in its entirety (15-1599)
(2) Figure 105.3.1-1 relocated to 101.5.4, redesignated as Figure
101.5.4-1, and title revised (14-1599)

In 105.4.1, paragraphs transposed for clarity (16-1109)
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Page
58
64
81

81

87

90

93
95
152

Location
105.11
106.4.1.2.14
2011

201.3.1

201.7

202.4.1

Figure 300.3.1-1
300.3.5
Form A-102-1

Change (Record Number)
Added (15-2319)
Subparagraph (a)(3) revised (16-1108)

(1) Subparagraph (a) revised (16-1109)
(2) New subpara. (a)(2) added and subsequent subparagraphs
redesignated (16-1109)

(1) Title revised
(2) First, second, third, fifth, sixth, and ninth paragraphs revised
(16-1405, 16-1406)

Second paragraph revised (16-1109)

(1) Former in-text Notes changed to footnotes (1) and (2) editorially
(2) References to ASME POM 101 and POM 102 added (15-2319)

Revised (15-2318)
Second paragraph revised (16-1110)

Title editorially corrected
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number

Change

13-2222
14-1598

14-1599

14-2101
15-2318
15-2319
16-1108
16-1109
16-1110

16-1405
16-1406

16-1795

Revised the front guidance on interpretations in its entirety.

Updated Figure 102.2.3-1 to include a new strainer — addition of (control valve) to the pres-
sure regulator, updates to reflect a multiple ignitor system, and editorial changes. Added new
Figure 102.2.5.2-2 to the fuel oil section to highlight the use of light fuel oil in industry. NFPA
was contacted and agreed to the use of Figures A.6.6.5.1.5.4(a) and A.6.7.5.1.5.4(d) of NFPA 85
in Section VII of the 2017 ASME BPVC. The NFPA has been credited for use of these figures.
Updated 101.1 to include all personnel and to include a general statement on Safe Workplace.
In addition, updated and revised the references. Revised 101.5.1 through 101.5.6 to include
general notes, revised shutdown, draining, isolation, and preparation of the boiler as well as
waterside and fireside cleaning requirements. Deleted most of 105.3 with reference back to
the new version of 101.5.

Revised Figure 103.4.1-1 General Notes (a) and (b) and added General Note (c) to identify the
drain valve that is shown on the illustration of the water column and updated background.
Replaced the upper right sketch in Figure 300.3.1-1 with a more accurate sketch. Revised the
parenthetical reference to Hartford Steam Boiler by indicating only the left sketch is attributed
to them.

Added references to ASME POM 101 and ASME POM 102 in Articles 105 and 202 of Section VII.
Editorial corrections made to 103.7, 103.8, 106.4.1.2.13(a)(2)(-f), and 106.4.1.2.14(a)(3).
Revised 102.5, 104.2.1, 105.3.1, 105.4.1, 201.1, and 201.7.

Revised 104.4.1, 104.4.1.3, and 300.3.5 to ensure the wording of the Code was in line with mod-
ern technologies and wording.

Replaced references to PG-60.4 in 201.3.1 with PG-60.

Editorially revised the first sentence in four of the first six paragraphs of 201.3.1 to change
"water glass" to "gage glass" to be consistent with PG-60.

Removed Note (1) callout by Valves #1 and #3 and inserted it at location by water column in
Figure 103.4.1-1.
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CROSS-REFERENCING AND STYLISTIC CHANGES IN THE BOILER
AND PRESSURE VESSEL CODE

There have been structural and stylistic changes to BPVC, starting with the 2011 Addenda, that should be noted to aid
navigating the contents. The following is an overview of the changes:

Subparagraph Breakdowns/Nested Lists Hierarchy

¢ First-level breakdowns are designated as (a), (b), (c), etc., as in the past.

¢ Second-level breakdowns are designated as (1), (2), (3), etc., as in the past.
¢ Third-level breakdowns are now designated as (-a), (-b), (-c), etc.
Fourth-level breakdowns are now designated as (-1), (-2), (-3), etc.
Fifth-level breakdowns are now designated as (+a), (+b), (+c), etc.
Sixth-level breakdowns are now designated as (+1), (+2), etc.

Footnotes

With the exception of those included in the front matter (roman-numbered pages), all footnotes are treated as end-
notes. The endnotes are referenced in numeric order and appear at the end of each BPVC section/subsection.

Submittal of Technical Inquiries to the Boiler and Pressure Vessel Standards Committees

Submittal of Technical Inquiries to the Boiler and Pressure Vessel Standards Committees has been moved to the front
matter. This information now appears in all Boiler Code Sections (except for Code Case books).

Cross-References

It is our intention to establish cross-reference link functionality in the current edition and moving forward. To facil-
itate this, cross-reference style has changed. Cross-references within a subsection or subarticle will not include the des-
ignator/identifier of that subsection/subarticle. Examples follow:

e (Sub-)Paragraph Cross-References. The cross-references to subparagraph breakdowns will follow the hierarchy of

the designators under which the breakdown appears.

- If subparagraph (-a) appears in X.1(c)(1) and is referenced in X.1(c)(1), it will be referenced as (-a).

- If subparagraph (-a) appears in X.1(c)(1) but is referenced in X.1(c)(2), it will be referenced as (1)(-a).

- If subparagraph (-a) appears in X.1(c)(1) but is referenced in X.1(e)(1), it will be referenced as (c)(1)(-a).

- If subparagraph (-a) appears in X.1(c)(1) but is referenced in X.2(c)(2), it will be referenced as X.1(c)(1)(-a).

e Equation Cross-References. The cross-references to equations will follow the same logic. For example, if eq. (1) ap-

pears in X.1(a)(1) butis referenced in X.1(b), it will be referenced as eq. (a)(1)(1). If eq. (1) appears in X.1(a)(1) but
is referenced in a different subsection/subarticle/paragraph, it will be referenced as eq. X.1(a)(1)(1).
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