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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 safely used.

The NBIC is intended to provide rules, information, and guidance to manufacturers, Jurisdictions, inspec-

tors, 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-re-

taining items. 

SCOPE

The NBIC recognizes three important areas of post-construction activities where information, understanding, 

and following specif

• 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 requirement unless specifed 

by others such as the Jurisdiction.

• May – permissive, not required or a means to accomplish the specifed tass.

ORGANIZATION

The NBIC is organized into three parts to coincide with specifc posttconstruction activities involving pres-

suretretaining items. Each part provides general and specifc 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. Specifc references are provided in each 

part to direct the user where to fnd this additional information. NBIC parts are identifed as:

• Part 1, Installation – This part provides requirements and guidance to ensure all types of pressuretre-

taining items are installed and function properly. Installation includes meeting specifc 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 in-

spections for all types of pressure-retaining items. This part includes information on personnel safety, 

nontdestructive examination, tests, failure mechanisms, types of pressure equipment, ftness for service, 

risk-based assessments, and performance-based standards.

• Part 3, Repairs and Alterations – This part provides information and guidance to perform, verify, and doc-

ument 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. Specifc 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 fgures 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.  Multi-

ple tables, charts, or fgures referenced by the same paragraph will have additional letters reeecting the order 

of reference.  Tables, charts, and fgures are located in or after each maaor section within each NBIC part.-
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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 neces-

sary. Paragraphs under sections or subsections shall be designated with small letters in parenthesis (e.g., a), 

b), c)) 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 Maaor 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 fgures will be designated with the referencing section or subsection identifcation. .hen more 

than one table or fgure is referenced in the same section or subsection, letters or numbers in sequential order 

will be used following each section or subsection identif

SUPPLEMENTS

Supplements are contained in each part of the NBIC to provide rules, information, and guidance only pertain-

ing to a specifc type of pressuretretaining item  e.g.,  ocomotive Boilers,  istorical Boilers,  raphite Pres-

sure Vessels.) Supplements follow the same numbering system used for the main text only preceded by the 

 etter “S.” Each page of the supplement will be tabbed to identify the supplement number.

EDITIONS

Editions, which include revisions and additions to this code, are published every two years.  Editions are per-

missive 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 specifc to the code edition and addenda referenced in the interpretation. 

Interpretations provide clarifcation of existing rules in the code only and are not part of this code.

JURISDICTIONAL PRECEDENCE

Reference is made throughout this code to the requirements of the “Jurisdiction.” .here any provision herein 

presents a direct or implied coneict with any aurisdictional 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 are to be regarded separately as the standard. Within the text, the metric units are shown in 
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X

NATIONAL BOARD INSPECTION CODE2015

INTRODUCTION

parentheses. In Part 2, Supplement 6 and Part 3, Supplement 6 regarding DOT Transport Tanks, the metric 

units are shown frst with the  .S. customary units shown in parentheses.

U.S. customary units or metric units may be used with this edition of the NBIC, but one system of units shall 

be used consistently throughout a repair or alteration of pressure-retaining items.  It is the responsibility of Na-

tional Board accredited repair organizations to ensure the appropriate units are used consistently throughout 

all phases of work. This includes materials, design, procedures, testing, documentation, and stamping. The 

NBIC policy for metrication is outlined in each part of the NBIC.

ACCREDITATION PROGRAMS

The National Board administers and accredits three specifc repair programs1 as shown below:

“R”……….Repairs and Alterations to PressuretRetaining Items 

“VR”……..Repairs to Pressure Relief Valves 

“NR”……..Repair and Replacement Activities for Nuclear Items 

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 specif

New Construction

 Criteria for Acceptance of Authorized Inspection Agencies for New Construction (NB-360)

Inservice

 Qualifcations and  uties for Authorized Inspection Agencies  AIAss Performing Inservice Inspection 

Activities and Qualifcations for Inspectors of Boilers and Pressure Vessels  NBt336s

Owner-User

 Accreditation of Owner-User Inspection Organizations (OUIO) (NB-371) Owners or users may be 

accredited for both a repair and inspection program provided the requirements for each accreditation 

program are met.

Federal  overnment

 Qualifcations and  uties for Federal Inspection Agencies Performing Inservice Inspection Activities 

 FIAss  NBt360s

These programs can be viewed on the National Board .ebsite at www.nationalboard.org. For questions or 

further information regarding these programs contact the National Board by phone at (614) 888-8320 or by 

fax at (614) 847-1828

CERTIFICATES OF AUTHORIZATION FOR ACCREDITATION PROGRAMS

Any organization seesing an accredited program may apply to the National Board to obtain a Certifcate of 

Authorization for the requested scope of activities. A confdential review shall be conducted to evaluate the 

organization’s quality system.  pon completion of the evaluation, a recommendation will be made to the Na-

tional Board regarding issuance of a Certifcate of Authorization.

Certifcate of Authorization scope, issuance, and revisions for National Board accreditation programs are 

specifed in the applicable National Board procedures. .hen the quality system requirements of the appro-

priate accreditation program have been met, a Certifcate 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.

--`,```,```,,`,,,,``,,,,,,,,,,-`-`,,`,,`,`,,`---



XI

NB-23 2015

FOREWORD

FOREWORD

The National Board of Boiler and Pressure Vessel Inspectors is an organization comprised of Chief Inspectors 

for the states, cities, and territories of the United States and provinces and territories of Canada. It is orga-

nized for the purpose of promoting greater safety to life and property by securing concerted action and main-

taining uniformity in post-construction activities of pressure-retaining items, thereby ensuring acceptance 

and interchangeability among Jurisdictional authorities responsible for the administration and enforcement of 

various 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 specifcaaal identiilinn iiportant posttconstruction actiii-

ties involving safety of pressure-retaining items. This restructuring provides for future expansion, transparen-

cy, uniformity, and 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 organizations involved in the safety of pressure-retaining items.  The objective of 

the rules is to afford 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 en-

dorsinn anl proprietarl or specifc desinn, or as aiiitinn in anl wal an ornaniiationns ireedoi to choose anl 

method that conforms to the NBIC rules. 

The NBIC Committee meets regularly to consider revisions of existing rules, formulation of new rules, and 

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. Pro-

posed 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 per-

sons. Aiter the aaaotted tiie ior pubaic reiiew and f

Organizations or users of pressure-retaining items are cautioned against making use of revisions that are less 

restrictive than former requirements without having assurance that they have been accepted by the Jurisdic-

tion where the pressure-retaining item is installed. 

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.

Actiiities not conioriinn to the ruaes oi the orininaa code oi construction or the NBIC iust receiie specifc 

approval from the Jurisdiction, who may establish requirements for design, construction, inspection, testing, 

and documentation.
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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. 
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Common Arc Corporation

R. Pulliam 

The Babcock & Wilcox Company

B. Schaefer 

AEP

 J. Sekely 

Welding Services, Inc.

W. Sperko  

Sperko Engineering Services

M. Toth 

Boiler Supply Company, Inc.

R. Troutt 

State of Texas

R. Valdez 

ARB, Inc.

M. Webb 

Xcel Energy

T. White 

NRG 

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

S. Cammeresi, Chair 

CCR

A. Cox, Vice Chair 

Industrial Value

T. Beirne, Secretary 

National Board

B. Anthony 

State of Rhode Island

K. Beise 

Dowco Valve Company, Inc.

M. Brodeur 

International Valve & Instr. Corp.

D. DeMichael 

E.I. Dupont De Nemours & Co.

R. Dobbins 

Zurich N.A.

R. Donalson 

Tyco Valves and Controls

R. McCaffrey 

Quality Valve

D. McHugh 

Allied Valve, Inc.

B. Nutter 

E.I. Dupont De Nemours & Co.

T. Patel 

Farris Engineering

A. Renaldo 

Praxair, Inc.

K. Simmons 

Crane Energy

National Board Inspection Code  
Subgroup 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

D. Sholar 

Mersen USA

A. Stupica 

SGL Carbon Group/SGL Technic

A. Viet 

Mersen USA
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PERSONNEL

National Board Inspection Code  
Subgroup 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.

M. Gorman 

Digital Wave

D. Hodgkinson 

Consultant

D. Keeler 

The Dow Chemical Company

N. Newhouse 

Lincoln Composites

J. Richter 

Sentinel Consulting, LLC

N. Sirosh 

LightSail Energy

National Board Inspection Code  
Subgroup Locomotive Boilers 

L. Moedinger, Chair 

Strasburg Railroad 

M. Janssen, Vice Chair 

Vapor Locomotive Company

B. Ferrel, Secretary 

National Board

S. Butler 

Midwest Locomotive & Machine Works

D. Conrad 

Valley Railroad Co. 

R. Franzen 

Steam Services of America

D. Griner 

Arizona Mechanical Engineering

S. Jackson 

D & SNG

S. Lee 

Union Panif

D. McCormack 

Consultant

G. Ray 

Tennessee Valley Authority 

R. Reetz 
State of North Dakota

G. Scerbo 

Federal Railroad Administration

R. Stone 

ABB/Combustion Engineering

R. Yuill 

Consultant

National Board Inspection Code  
Subgroup Historical Boiler

J. Amato, Chair 

State of Minnesota

T. Dillion, Vice Chair 

Deltak

B. Ferrell, Secretary 

National Board

R. Bryce 

Heartland Software Solutions

J. Getter 

Worthington Industries

F. Johnson 

PCS Phosphate

J. Larson 

One Beacon America 

C. Novak 

State of Illinois

D. Rupert 

Consultant

M. Wahl 

WHSEA
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PART 1, SECTION 1 

INSTALLATION — GENERAL GUIDELINES

1.1 SCOPE

NBIC Part 1 provides requirements for the installation of power boilers, steam heating boilers, hot-water heat-

ing boilers, hot-water supply boilers, potable water heaters, pressure vessels and piping.

The proper installation of boilers, pressure vessels, piping, and other pressure-retaining items is essential 

for safe and satisfactory operation. The owner-user is responsible for ensuring that installations meet all the 

requirements of the Jurisdiction at the point of installation including licensing, registration, or certifcation of 

those performing installations. NBIC Part 1 identifes minimum safett requirements for installing pressureere-

taining items when NBIC Part 1 is mandated bt a Jurisdiction. Otherwise, the requirements specifed in NBIC 

Part 1 provide information and guidance for installers, contractors, owners, inspectors, and Jurisdictions to 

ensure safe and satisfactort installation of specifed pressureeretaining items. Jurisdictions mat require other 

safety standards, including following manufacturer’s recommendations. When a Jurisdiction establishes dif-

ferent requirements or where a confict eeists, the rules of the Jurisdiction preeail.  sers of NBIC Part 1 are 

cautioned that other requirements may apply for a particular installation and NBIC Part 1 is not a substitute 

for sound engineering evaluations.

1.2 PURPOSE 

a) The purpose of these rules are to establish minimum requirements, which, if followed, will ensure that 

pressure-retaining items, when installed, may be safely operated, inspected, and maintained.

b) It should be recognized that many of the requirements included in these rules must be considered in 

the design of the pressure-retaining item by the manufacturer. However, the owner-user is responsible 

for ensuring that the installation complies with all the applicable requirements contained herein. Further, 

the installer is responsible for complying with the applicable sections when performing work on behalf of 

the owner-user.

1.3 APPLICATION OF THESE RULES 

a) As referenced in lower case letters, the terms “owner,” “user,” or “ownereuser” means ant person, frm, 

or corporation legally responsible for the safe operation of the boiler, pressure vessel, piping, or other 

pressure-retaining item. Further, where the term “owner” is used, it shall mean the owner, or user, or the 

owner’s or user’s designee. 

b) Where the owner is required to perform an activity, it is intended that the owner or the owner’s designee 

may perform the activity; however, the owner retains responsibility for compliance with these rules.

c) These rules refer to documentation obtained from the Jurisdiction (installation permit, operating permit). 

It is not intended to require the Jurisdiction to issue such permits but rather a caution to owners and 

installers that such permits may be required.

1.4 CERTIFICATION, INSPECTION, AND JURISDICTIONAL REQUIREMENTS 

1.4.1 RESPONSIBILITY 

a) The owner is responsible for satisfting jurisdictional requirements for certifcation and documentation. 

When required by jurisdictional rules applicable to the location of installation, the boilers, pressure ves-

sels, piping, and other pressure-retaining items shall not be operated until the required documentation 

has been provided by the installer to the owner and the Jurisdiction.

(15)
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b) The National Board Commissioned Inspector providing inservice inspection for the facility in which the 

pressure-retaining item is installed has the following responsibilities:

1) Verify the Boiler Installation Report (I-1 Report) has been completed and signed by the installer, 

when required by the Jurisidiction;

2) Verify pressure-retaining items comply with the laws and regulations of the Jurisdiction governing 

the specif

3) Verify any repairs or alterations to pressure-retaining items, which are conducted prior to, or during, 

the initial installation, are in accordance with the NBIC;

4) Request or assign jurisdictional identif

5) Complete and submit the frst insereice inspectionncertifcate report to the Jurisdiction when re-

quired by the Jurisdiction.

  nless otherwise specifcallt required bt the Jurisdiction, the duties of the insereice inspector do not 

include the installation’s compliance to other standards and requirements (e.g., environmental, construc-

tion, electrical, undefned industrt standards, etc.. for which other regulatort agencies haee authoritt and 

responsibility to oversee.

1.4.2 EQUIPMENT CERTIFICATION 

a) All boilers, pressure vessels, piping, and other pressure-retaining items shall have documented cer-

tifcation from the manufacturer indicating that the boiler, pressure eessel, piping, or ant other pres-

sureeretaining items complt with the requirements of the code of construction. The certifcation shall 

identify the “Addenda” for a code of construction to which all pressure-retaining items were fabricated.

b) Package boilers haeing eeternal piping disassembled and shipped with the boiler shall haee a method 

for traceabilitt of the disassembled piping that can be eerifed at the time of installation and inspection.  

The manufacturer of the package boiler is responsible for determining a method of traceability.

1.4.3 JURISDICTIONAL REVIEW 

a) The owner shall determine jurisdictional requirements (e.g., certif

installing the equipment. The organization responsible for installation shall obtain all permits required by 

the Jurisdiction prior to commencing installation.

b) The owner shall determine jurisdictional requirements (e.g., certif

operating the equipment. The owner shall obtain operating certifcates, permits, etc., required bt the Juris-

diction prior to commencing operation.

1.4.4 INSPECTION 

All boilers, pressure vessels, piping, and other pressure-retaining items shall be inspected and tested after 

installation and prior to commencing operation.

1.4.5 BOILER INSTALLATION REPORT 

a)  pon completion, inspection, testing, and acceptance of the installation, the installer shall complete and 

certify the Boiler Installation Report (I-1) for all power boilers, hot-water heating boilers, steam-heating 

boilers, hot-water supply boilers, and potable water heaters.

b) The Boiler Installation Report (I-1) shall be submitted as follows:

1) One copy to the owner; and

--`,```,```,,`,,,,``,,,,,,,,,,-`-`,,`,,`,`,,`---



3

NB-23 2015

SECTION 1

S
E
C

T
IO

N
 1

2) One copy to the Jurisdiction, if required.

1.4.5.1 BOILER INSTALLATION REPORT FORM, see Pg. 6

1.4.5.1.1 GUIDE FOR COMPLETING NATIONAL BOARD BOILER INSTALLATION REPORT

1) INSTALLATION: Indicate the type and date of installation — new, reinstalled, or second hand.

2) INSTALLER: Enter the installer’s name and physical address.

3) OWNERe SER: Enter the name and mailing address of the owner-user of the boiler.

4) OBJECT LOCATION: Enter the name of the company or business and physical address where the 

installation was made.

5) J RISDICTION NO.: Enter the Jurisdiction number if assigned at the time of installation.

6) NATIONAL BOARD NO.: Enter the assigned National Board number.  

Note: Cast-iron section boilers do not require National Board registration.

7) MAN FACT RER: Enter the boiler manufacturer’s name.

8) MFG. SERIAL NO.: Enter the assigned boiler manufacturer’s serial number.

9) YEAR B ILT: Enter the year the boiler was manufactured.

10) BOILER TYPE: Enter the ttpe of boiler, e.g., watertube, fretube, cast iron, electric, etc.

11) BOILER  SE: Enter the service for which or for how the boiler will be used, e.g., heating (steam or 

water), potable water, etc.

12) F EL: Enter the type of fuel, e.g., natural gas, diesel, wood, etc. If more than one fuel type, enter the 

types for which the boiler is equipped.

13) METHOD OF FIRING: Enter the method of fring, e.g., automatic, hand, stoker, etc.

14) BtunKW INP T: Enter the Btunhr or kW input of the boiler.

15) BtunKW O TP T: Enter the Btunhr or kW output of the boiler.

16) OPERATING PSI: Enter the allowed operating pressure.

17) ASME CODE STAMP(S.: Check the ASME Code stamp shown on the code nameplate or stamping of 

other certif

18) STAMPED MAWP: Enter the maeimum allowable working pressure shown on the nameplate or 

stamping.

19) HEATING S RFACE SQ. FT.: Enter the boiler heating surface shown on the stamping or nameplate. 

Note: This entry is not required for electric boilers.

20) CAST IRON: Enter the total number of sections for cast-iron boilers.

21) MANHOLE: Indicate whether the boiler has a manway.

22) SPECIFIC ONeSITE LOCATION: Enter the onesite location of the boiler in suffcient detail to allow loca-

tion of that boiler.
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23) PRESS RE RELIEF VALVE SIZE: Enter the inlet and outlet size of all installed boiler safett or safett 

relief valves.

24) PRESS RE RELIEF VALVE SET PRESS RE: Enter the set pressure of all installed boiler safett or 

safety relief valves.

25) PRESS RE RELIEF VALVE CAPACITY: Enter the capacitt in either lbs. of steam per hour or Btunhr for 

each installed boiler safety or safety relief valve.

26) MAN FACT RER: Enter the manufacturer of each installed boiler safett and safett relief ealee.

27) LOWeWATER F EL C TOFF: Enter the manufacturer’s name, ttpe, number, and maeimum allowable 

working pressure of all installed low-water fuel cutoff devices.

28) PRESS REnALTIT DE GAGE: Enter the dial range of the installed pressure or altitude gage, cutout 

ealee or cock size, a maeimum allowable working pressure, and gage pipe connection size. For steam 

boilers, indicate gage siphon or equivalent device installed.

29) EXPANSION TANK: Indicate code of construction of installed eepansion tank, tank maeimum allowable 

working pressure, and tank capacity in gallons.

30) VENTILATION AND COMB STION AIR: Indicate total square inches of unobstructed opening or total 

cubic feet per minute of power ventilator fan(s) available for ventilation and combustion air.

31) WATER LEVEL INDICATORS: Enter the number of gage glasses andnor remote indicators and connect-

ing pipe size.

32) FEEDWATER S PPLY: Enter the total number of feeding means, connecting pipe size, stop and check 

ealee size, and maeimum allowable working pressure.

33) STOP VALVE(S.: Enter the number of stop ealees installed, ealee size, and maeimum allowable work-

ing pressure.

34) POTABLE WATER HEATER  NIQ E REQ IREMENTS: Indicate if stop ealees are installed and, if so, 

enter size and maeimum allowable working pressure. Enter drain ealee size and indicate installation of 

thermometer at or near boiler outlet.

35) MAN FACT RER’S CERTIFICATION ATTACHED: Indicate if manufacturer’s certifcate is attached 

(mandatory for new installations).

36) CLEARANCE REQ IREMENTS AND REPLACEMENT OF EXISTING BOILER: Indicate clearances 

and whether the installation replaced an eeisting boiler.

37) ADDITIONAL REMARKS: Enter ant remarks or comments tou deem appropriate.

38) INSTALLER’S NAME AND SIGNAT RE: Print installer name and registration number and sign com-

pleted report.

39) BOTTOM BLOWDOWN CONNECTIONS: Indicate number of ealees, ealee size, and MAWP.  Indicate if 

piping run is full size to point of discharge.

40) EXTERNAL PIPING ASME CODE AND F EL TRAIN: Indicate if eeternal piping is ASME Code, if not, 

indicate what code or standard eeternal piping is manufactured to. Indicate if the fuel train meets the 

requirements of CSDe1 or NFPAe85.  If other, indicate code or standard used.

1.5 CHANGE OF SERVICE

See NBIC Part 2, Supplement 9 for requirements and guidelines to be followed when a change of service or  

service type is made to a pressure-retaining item. 
(15)
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Whenever there is a change of service, the Jurisdiction where the pressure-retaining item is to be operated 

shall be notifed for acceptance, when applicable.  Ant specifc jurisdictional requirements shall be met.

-
-
`
,
`
`
`
,
`
`
`
,
,
`
,
,
,
,
`
`
,
,
,
,
,
,
,
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6

NATIONAL BOARD INSPECTION CODE2015

SECTION 1

S
E
C

T
IO

N
 1

 

BOILER INSTALLATION REPORT I-1

INSTALLATION:  New  Reinstalled  Second Hand Date  / /

INSTALLER OWNER-USER OBJECT LOCATION

Name Name Name

Street Street, PO Box, RR Street

City, State, ZIP City, State, ZIP City, State, ZIP

Jurisdiction No. National Board No. Manufacturer Mfg. Serial No. Year Built Boiler Type Boiler Use

Fuel Method of Firing Btu/kw input Btu/kw 

output

Operating PSI Code Stamp(s)  A  S  U  HLW

  M  E  H  Other

Stamped MAWP Heating Surface, 

Sq. Ft.

Cast Iron Manhole Specifi c On-Site Location, i.e., Utility Room

Pressure Relief

Valve Size

1. 

2. 

3. 

4. 

Pressure Relief 

Valve Set Pressure

1. 

2. 

3. 

4. 

Pressure Relief

Valve Capacity

 BTU/hr

 Lb/hr

1. 

2. 

3. 

4. 

Manufacturer

1. 

2. 

3. 

4. 

Low-Water Fuel Cutoff  Mfg.

No.

Probe Type 

Flow Switch  

Float & Chamber  

Other (Specify)  

PRESSURE/ALTITUDE GAGE:

Dial Graduation 

Valve/Cock Size  MAWP 

Pipe Connection Size 

Siphon or Equivalent Device   Yes   No

EXPANSION TANK:

ASME Constructed    Yes    No

Other  

MAWP 

No. Gallons 

VENTILATION AND COMBUSTION AIR

Unobstructed Opening (sq. in.) 

Power Ventilator Fan (CFM) 

WATER LEVEL INDICATORS:

Numer of Gage Glasses 

Number of Remote Indicators 

Size of Connection Piping 

FEEDWATER SUPPLY:

Number of Feeding Means 

Pipe Size 

Stop Valve Size  MAWP 

Check Valve Size  MAWP 

STOP VALVES:

Number of Valves 

Valve Size 

EXTERNAL PIPING ASME CODE: FUEL TRAIN:

 Yes  No  CSD-1            NFPA-85

 Other   Other 

BOTTOM BLOWDOWN CONNECTIONS:

Number of Valves  

Valve Size  MAWP 

Piping Run Full Size     Yes     No

POTABLE WATER HEATER UNIQUE REQUIREMENTS   Yes   No

Inlet Stop Valve Size  MAWP 

Outlet Stop Valve Size  MAWP 

Drain Valve Size 

Thermometer     Yes

Manufacturer’s Certifi cation Attached:     Yes     No Clearance from walls and fl oors:

Side  Bottom  Top 
Does boiler replace existing one:     Yes     No

Additional recommendations and remarks by installer:

     
Installer Name (PRINT)                       Registration #

I HEREBY CERTIFY THAT THE INSTALLATION COMPLIES WITH APPENDIX I

Installer Signature

This form may be obtained from The National Board of Boiler and Pressure Vessel Inspectors, 1055 Crupper Ave., Columbus, OH 43229 NB-365 Rev. 2
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PART 1, SECTION 2 
POWER BOILERS

2.1 SCOPE 

NBIC Part 1, Section 2 provides requirements for the installation of power boilers. 

2.2 DEFINITIONS 

See NBIC Part 1, Section 9, Glossary.

2.3 GENERAL REQUIREMENTS 

2.3.1 SUPPORTS, FOUNDATIONS, AND SETTINGS 

Each boiler and its associated piping must be safely supported. Design of supports, foundations, and settings 

shall consider vibration (including seismic where necessary), movement (including thermal movement), and 

loadings (including the weight of water during a hydrostatic test) in accordance with jurisdictional require-

ments, manufacturer’s recommendations, and/or other industry standards, as applicable.

2.3.2 STRUCTURAL STEEL 

a) If the boiler is supported by structural steel work, the steel supporting members shall be so located or 

insulated that the heat from the furnace will not affect their strength.

b) Structural steel shall be installed in accordance with jurisdictional requirements, manufacturer’s recom-

mendations, and/or other industry standards, as applicable.

2.3.3 CLEARANCES 

a) Boiler installations shall allow for normal operation, maintenance, and inspections. There shall be at 

least 36 in. (915 mm) of clearance on each side of the boiler to enable access for maintenance and/or 

inspection activities. Boilers operated in battery shall not be installed closer than 48 in. (1220 mm) from 

each other. The front or rear of any boiler shall not be located nearer than 36 in. (915 mm) from any wall 

or structure.  

 

Note: Alternative clearances in accordance with the manufacturer’s recommendations are subject to 

acceptance by the Jurisdiction.

b) Boilers shall be installed to allow for removal and installation of tubes. 

c) Boilers with a top-opening manhole shall have at least 84 in. (2135 mm) of unobstructed clearance 

above the manhole to the ceiling of the equipment room.

d) Boilers without top-opening manholes shall have at least 36 in. (915 mm) of clearance from the top of 

the boiler or as recommended by the manufacturer.

e) Boilers with a bottom opening used for inspection or maintenance shall have at least 12 in. (305 mm) of 

unobstructed clearance.

(15)

(15)
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2.4 EQUIPMENT ROOM REQUIREMENTS 

2.4.1 EXIT 

Two means of exit shall be provided for equipment rooms exceeding 500 sq. ft. (46.5 sq. m) foor area and 

containing one or more boilers having a combined fuel capacity of 1,000,000 Btu/hr (293 kW) or more. Each 

elevation shall be provided with at least two means of exit, each to be remotely located from the other. A plat-

form at the top of a single boiler is not considered an elevation.

2.4.2 LADDERS AND RUNWAYS 

a) All walkways, runways, and platforms shall be:

1) of metal construction;

2) provided between or over the top of boilers that are more than 8 ft. (2.4 m) above the operating 

foor to afford accessibilitt for normal operationn maintenancen and inspectionn

3) constructed of safety treads, standard grating, or similar material and have a minimum width of 30 

in. (760 mm);

4) of bolted, welded, or riveted construction; and

5) equipped with handrails 42 in. (1,070 mm) high with an intermediate rail and 4 in. (100 mm) toe-

board.

b) Stairways that serve as a means of access to walkways, runways, or platforms shall not exceed an an-

gle of 45 degrees from the horizontal and shall be equipped with handrails 42 in. (1070 mm) high with 

an intermediate rail.

c) Ladders that serve as a means of access to walkways, runways, or platforms shall:

1) be of metal construction and not less than 18 in. (460 mm) wide;

2) have rungs that extend through the side members and are permanently secured;

3) have a clearance of not less than 30 in. (760 mm) from the front of rungs to the nearest permanent 

object on the climbing side of the ladder;

4) have a clearance of not less than 6-1/2 in. (165 mm) from the back of rungs to the nearest perma-

nent object; and

5) have a clearance width of at least 15 in. (380 mm) from the center of the ladder on either side 

across the front of the ladder.

d) There shall be at least two permanently installed means of exit from walkways, runways, or platforms 

that exceed 6 ft. (1.8 m) in length.

2.4.3 DRAINS 

At least one f

2.4.4 WATER (CLEANING)

A convenient water supplt shall be provided for fushing out the boiler and its appurtenancesn adding water to 

the boiler while it is not under pressuren and cleaning the equipment room foor.

(15)

(15)

(15)
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2.5 SOURCE REQUIREMENTS 

2.5.1 FEEDWATER 

2.5.1.1 VOLUME 

The source of feedwater shall be capable of supplting a suffcient volume of water as determined bt the boiler 

manufacturer in order to prevent damage to the boiler when all the safety relief valves are discharging at full 

capacity.

2.5.1.2 CONNECTION 

a) To prevent thermal shock, feedwater shall be introduced into a boiler in such a manner that the water 

will not be discharged directly against surfaces exposed to high temperature gases or to direct radiation 

from the f

b) For boiler operating pressures of 400 psig (2.8 MPa) or higher, the feedwater inlet through the drum 

shall be ftted with shieldsn sleevesn or other suitable means to reduce the effects of temperature differ-

entials in the shell or head.

c) Feedwater other than condensate return shall not be introduced through the blowoff.

d) Boilers having more than 500 sq. ft. (46.5 sq. m) of water heating surface shall have at least two means 

of supplting feedwater.  For boilers that are fred with solid fuel not in suspensionn and boilers whose 

setting or heat source can continue to supplt suffcient heat to cause damage to the boiler if the feed-

water supply is interrupted, one such means of supplying feedwater shall not be subject to the same 

interruption as the frst method.  oilers fred bt gaseousn liquidn or solid fuel in suspension mat be 

equipped with a single means of supplying feedwater, provided means are furnished for the immediate 

removal of heat input if the supply of feedwater is interrupted.

e) For boilers having a water heating surface of not more than 100 sq. ft. (9 sq. m), the feedwater piping 

and connection to the boiler shall not be smaller than NPS 1/2 (DN 15). For boilers having a water heat-

ing surface more than 100 sq. ft. (9 sq. m), the feedwater piping and connection to the boiler shall not 

be less than NPS 3/4 (DN 20).

f) Electric boiler feedwater connections shall not be smaller than NPS 1/2 (DN 15).

g) High-temperature water boilers shall be provided with means of adding water to the boiler or system 

while under pressure.

2.5.1.3 PUMPS 

a) Boiler feedwater pumps shall have discharge pressure in excess of the maximum allowable working 

pressure (MAWP) in order to compensate for frictional losses, entrance losses, regulating valve losses, 

and normal static head, etc. Each source of feedwater shall be capable of supplying feedwater to the 

boiler at a minimum pressure of 3% higher than the highest setting of any safety valve on the boiler plus 

the expected pressure drop across the boiler. The following table is a guideline for estimating feedwater 

pump differential:

(15)
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TABLE 2.5.1.3 

GUIDE FOR FEEDWATER PUMP DIFFERENTIAL

Boiler Pressure Boiler Feedwater Pump Discharge Pressure

psig (MPa) psig (MPa)

200 (1.38) 250 (1.72)

400 (2.76) 475 (3.28)

800 (5.52) 925 (6.38)

1,200 (8.27) 1,350 (9.31)

b) For forced-fow steam generators with no fxed steam or water linen each source of feedwater shall be 

capable of supplying feedwater to the boiler at a minimum pressure equal to the expected maximum 

sustained pressure at the boiler inlet corresponding to operation at maximum designed steaming capac-

ity with maximum allowable pressure at the superheater outlet.

c) Control devices may be installed on feedwater piping to protect the pump against overpressure.

2.5.1.4 VALVES 

a) The feedwater piping shall be provided with a check valve and a stop valve. The stop valve shall be 

located between the check valve and the boiler.

b) When two or more boilers are fed from a common source, there shall also be a globe or regulating 

valve on the branch to each boiler located between the check valve and the feedwater source.

c) When the feedwater piping is divided into branch connections and all such connections are equipped 

with stop and check valves, the stop and check valve in the common source may be omitted.

d) On single boiler-turbine unit installations, the boiler feedwater stop valve may be located upstream from 

the boiler feedwater check valve.

e) If a boiler is equipped with duplicate feedwater supply arrangements, each such arrangement shall be 

equipped as required by these rules.

f) A check valve shall not be a substitute for a stop valve.

g) A combination feedwater stop-and-check valve in which there is only one seat and disk and a valve 

stem is provided to close the valve when the stem is screwed down shall be considered only as a stop 

valve, a separate check valve shall be installed.

h) Whenever globe valves are used on feedwater piping, the inlet shall be under the disk of the valve.

i) Stop valves and check valves shall be placed on the inlet of economizers or feedwater-heating devices.

j) The recirculating return line for a high-temperature water boiler shall be provided with the stop valve, or 

valves, required for the main discharge outlet on the boiler.

2.5.2 FUEL 

Fuel ststemsn whether fring coaln oiln gasn or other substancen shall be installed in accordance with  uris-

dictional and environmental requirements, manufacturer’s recommendations, and/or industry standards, as 

applicable.

(15)
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2.5.3 ELECTRICAL 

A disconnecting means capable of being locked in the open position shall be installed at an accessible lo-

cation at the boiler so that the boiler can be disconnected from all sources of potential. This disconnecting 

means shall be an integral part of the boiler or adjacent to it.

2.5.3.1 WIRING 

All wiring for controls, heat generating apparatus, and other appurtenances necessary for the operation of the 

boiler or boilers should be installed in accordance with the provisions of national or international standards 

and comply with the applicable local electrical codes.

2.5.3.2 REMOTE EMERGENCY SHUTDOWN SWITCHES

a) A manually operated remote shutdown switch or circuit breaker shall be located just outside the equip-

ment room door and marked for east identifcation.  onsideration should also be given to the ttpe and 

location of the switch in order to safeguard against tampering. 

b) For equipment rooms exceeding 500 ft.2 (46 m2) foor area or containing one or more boilers having 

a combined fuel capacity of 1,000,000 Btu/hr (293 kW) or more, additional manually operated remote 

emergenct shutdown switches shall be located at suitablt identifed points of egress acceptable to the 

Jurisdiction.

c) Where a boiler is located indoors in a facility and not in a equipment room, a remote emergency shut-

down switch shall be located within 50 ft. (15 m) of the boiler along the primary egress route from the 

boiler area.

d) Consideration should be given to the type and location of the remote emergency shutdown switch(es) 

in order to safeguard against tampering.  Where approved by the Jurisdiction, alternate locations of 

remote emergency switch(es) may be provided.

e) For atmospheric-gas burners and for oil burners where a fan is on the common shaft with the oil pump, 

the emergency remote shutdown switch(es) or circuit breaker(s) must disconnect all power to the burn-

er controls.

f) For power burners with detached auxiliaries, the emergency remote shutdown switch(es) or circuit 

breaker(s) need only shut off the fuel input to the burner. 

2.5.3.3 CONTROLS AND HEAT-GENERATING APPARATUS

a) Oil and gas-fred and electricallt heated boilers shall be equipped with suitable primart (fame safe-

guard) safety controls, safety limit switches and controls, and burners or electric elements as required 

by a nationally or internationally recognized standard.

b) The symbol of the certifying organization that has investigated such equipment as having complied with 

a nationallt recognized standard shall be affxed to the equipment and shall be considered as evidence 

that the unit was manufactured in accordance with that standard.

c) These devices shall be installed in accordance with jurisdictional and environmental requirements, man-

ufacturer’s recommendations, and/or industry standards, as applicable.

(15)

(15)
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2.5.4 VENTILATION AND COMBUSTION AIR 

a) The equipment room shall have an adequate air supply to permit clean, safe combustion, minimize soot 

formation, and maintain a minimum of 19.5% oxygen in the air of the boiler room. The combustion and 

ventilation air should be supplied by either an unobstructed air opening or by power ventilation or fans.2

b) Unobstructed air openings shall be sized on the basis of 1 sq. in. (650 sq. mm) free area per 2,000 Btu/

hr (586 W) maximum fuel input of the combined burners located in the equipment roomn or as specifed 

in the National Fire Protection Association (NFPA) standards for oil and gas burning installations for the 

particular job conditions. The equipment room air supply openings shall be kept clear at all times.

c) Power ventilators or fans shall be sized on the basis of 0.2 cfm (0.0057 cu meters per minute) for each 

1,000 Btu/hr (293 W) of maximum fuel input for the combined burners of all boilers located in the equip-

ment room. Additional capacity may be required for any other fuel-burning equipment in the boiler room.

d) When power ventilators or fans are used to supply combustion air, they shall be installed with interlock 

devices so that the burners will not operate without an adequate number of ventilators/fans in operation.

e) The size of openings specifed in   B   art  n  .5.4 b) mat be reduced when special engineered air 

supply systems approved by the Jurisdiction are used.  

f) Care should be taken to ensure that steam and water lines are not routed across combustion air open-

ings, where freezing may occur in cold climates.

2.5.5 LIGHTING 

The equipment room should be well lit and it should have an emergency light source for use in case of power 

failure.

2.5.6 EMERGENCY VALVES AND CONTROLS 

All emergenct shut-off valves and controls shall be accessible from a foorn platformn walkwatn or runwat. 

Accessibility shall mean within a 6 ft. (1.8 m) elevation of the standing space and not more than 12 in. (305 

mm) horizontally from the standing space edge.

2.6 DISCHARGE REQUIREMENTS 

2.6.1 CHIMNEY OR STACK 

Chimneys or stacks shall be installed in accordance with jurisdictional and environmental requirements, man-

ufacturer’s recommendations, and/or industry standards, as applicable.

2.6.2 ASH REMOVAL 

Ash removal systems shall be installed in accordance with jurisdictional and environmental requirements, 

manufacturer’s recommendations, and/or industry standards, as applicable.

2.6.3 DRAINS 

2.6.3.1 CONNECTION 

2 Fans – When combustion air is supplied to the boiler by an independent duct, with or without the employment of power ventilators or 
fans, the duct shall be sized and installed in accordance with the manufacturer’s recommendations. However, ventilation for the equipment 
room must still be considered.

(15)

(15)
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a) Each boiler shall have at least one drain pipe ftted with a stop valve at the lowest point of the boiler. 

If the connection is not intended for blowoff purposes, a single valve is acceptable if it can be locked 

in the closed position or a blank fange can be installed downstream of the valve. Bf the connection is 

intended for blowoff purposes, requirements of NBIC Part 1, 2.7.5 shall be followed.

b) For high-temperature water boilers, the minimum size of the drain pipe shall be NPS 1 (DN 25).

c) Drain pipesn valvesn and fttings within the same drain line shall be the same size.

d) The discharge from the drain shall be piped to a safe location.

2.6.3.2 PRESSURE RATING 

Drain piping from the drain connectionn including the required valve(s) or the blanked fange connection, 

shall be designed for the temperature and pressure of the drain connection. The remaining piping shall be 

designed for the expected maximum temperature and pressure. Static head and possible choked fow condi-

tions shall be considered. In no case shall the design pressure and temperature be less than 100 psig (700 

kPa) and 220°F (104°C), respectively.

2.6.3.3 PARTS 

e) When parts (e.g., economizers, etc.) are installed with a stop valve between the part and the boiler or 

the part cannot be completely drained through the drain on the boiler, a separate drain shall be in-

stalled on each such part. These drains shall meet the additional requirements of NBIC Part 1, 2.6.3, as 

applicable. 

f) Each water column shall have a drain pipe ftted with a stop valve at the lowest point of the water col-

umn. The stop valve shall have the capability of being locked in the closed position while the boiler is 

under pressure.  The minimum size of the drain shall be NPS 3/4 (DN 20) and all other requirements of 

NBIC Part 1, 2.6.3, as applicable.

2.7 OPERATING SYSTEMS 

2.7.1 BREECHING AND DAMPERS 

Breeching and dampers shall be installed in accordance with jurisdictional and environmental requirements, 

manufacturer’s recommendations, and/or industry standards, as applicable.

2.7.2 BURNERS AND STOKERS 

Burners and stokers shall be installed in accordance with jurisdictional and environmental requirements, 

manufacturer’s recommendations, and/or industry standards, as applicable.

2.7.3 STEAM SUPPLY 

a) Provisions shall be made for the expansion and contraction of steam mains connected to boiler(s) so 

that there shall be no undue stress transmitted to the boiler(s). Steam reservoirs shall be installed on 

steam mains when heavt pulsations of the steam fow cause vibration of the boiler shell plates.

b) Each discharge outlet of the boiler drum or superheater outlet shall be ftted with a stop valve located at 

an accessible point in the steam-delivery line and as near the boiler nozzle as is convenient and prac-

ticable. The valve shall be equipped to indicate from a distance whether it is closed or open, and shall 

be equipped with a slow-opening mechanism. When such outlets are over NPS 2 (DN 50), the valve 

or valves used on the connection shall be of the outside screw-and-yoke-rising spindle type, so as to 

(15)
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indicate from a distance by the position of its spindle whether it is closed or open and the wheel should 

be carried either on the yoke or attached to the spindle. In the case of a single boiler and prime mover 

installation, the stop valve may be omitted provided the prime mover throttle valve is equipped with an 

indicator to show whether the valve is open or closed and is designed to withstand the required hydro-

static test pressure of the boiler.

c) Stop valves and fttings shall complt with the appropriate national standard except that austenitic stain-

less steel is not permitted for water wetted service.

d) Stop valves and fttings shall be rated for the maximum allowable working pressure of the boiler and 

shall be at least rated for  00 psig (700 k a) at the expected steam temperature at the valve or fttingn 

in accordance with the appropriate national standard.

e) The nearest stop valve or valves to the superheater outlet shall have a pressure rating at least equal 

to the minimum set pressure of any safety valve on the superheater and at the expected superheated 

steam temperature; or at least equal to 85% of the lowest set pressure of any safety valve on the boiler 

drum at the expected steam temperature of the superheater outlet, whichever is greater.

f) Provision for an ample gravity drain shall be provided when a stop valve is so located that water or 

condensation may accumulate. The gravity drain(s) shall be located such that the entire steam supply 

system can be drained.

g) When boilers are connected to a common header, the connection from each boiler having a manhole 

opening shall be ftted with two stop valves having an ample free-blow drain between them. The dis-

charge of this drain shall be visible to the operator while operating the valve. The stop valves shall con-

sist of one stop check valve (set next to the boiler) and a second valve of the outside screw-and-yoke 

type; or two valves of the outside screw-and-yoke type.

h) The second steam stop valve shall have a pressure rating at least equal to that required for the expect-

ed steam temperature and pressure at the valve; or the pressure rating shall be not less than 85% of 

the lowest set pressure of any safety valve on the boiler drum and for the expected temperature of the 

steam at the valve, whichever is greater.

i) Pressure-reducing valves may be installed in the steam supply piping downstream from the required 

stop valve or valves.

2.7.4 CONDENSATE AND RETURN 

Each condensate return pump, where practicable, shall be provided with an automatic water level control set 

to maintain an adequate water level in the condensate tank. Condensate tanks not constructed in accordance 

with an accepted code or standard shall be vented to the atmosphere.

2.7.5 BLOWOFF 

a) Except for forced-fow steam generators with no fxed steam or water linen each boiler shall have a 

blowoff pipen ftted with a stop valven in direct connection with the lowest water space practicable. When 

the maximum allowable working pressure of the boiler exceeds 100 psig (700 kPa), there shall be two 

valves installed.

b) The blowoff piping for each electric boiler pressure vessel having a nominal water content not exceed-

ing 100 gal. (378 l) is required to extend through only one valve.

c) When two valves are required, each bottom blowoff pipe shall have two slow-opening valves, or one 

quick-opening valve, at the boiler nozzle followed by a slow-opening valve.

(15)
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d) Two independent slow-opening valves or a slow-opening valve and quick-opening valve may be 

combined in one bodt provided the combined ftting is the equivalent of two independent slow-opening 

valves or a slow-opening valve and a quick-opening valve, and the failure of one to operate cannot 

affect the operation of the other.

e) Straight-run globe valves or valves where dams or pockets can exist for the collection of sediment shall 

not be used.

f) The blowoff valve or valves and the pipe and fttings between them and the boiler shall be of the same 

size. The minimum size of pipe and fttings shall be   S   (D   5)n except boilers with  00 sq. ft ((.. sq. 

m) or less of heating surface should be   S ./4 (D   0). The maximum size of pipe and fttings shall not 

exceed NPS 2-1/2 (DN 65).

g) For electric boilersn the minimum size of blowoff pipes and fttings shall be   S   (D   5)n except for 

boilers of 200 kW input or less. The minimum size should be NPS 3/4 (DN 20).

h) Fittings and valves shall comply with the appropriate national standard except that austenitic stainless 

steel and malleable iron are not permitted.

i) When the maximum allowable working pressure exceeds 100 psig (700 kPa), blowoff piping shall be at 

least Schedule 80 and the required valves and fttings shall be rated for at least  . 5 times the maxi-

mum allowable working pressure of the boiler. When the maximum allowable working pressure exceeds 

(00 psig (6.  M a)n blowoff piping shall be at least Schedule 80 and the required valves and fttings 

shall be rated for at least the maximum allowable working pressure of the boiler plus 225 psi (1.6 MPa).

j) All blowoff pipingn when exposed to furnace heatn shall be protected bt fre brick or other heat resisting 

material so constructed that the piping may be readily inspected.

k) On a boiler having multiple blowoff pipes, a single master stop valve should be placed on the common 

blowoff pipe from the boiler and one stop valve on each individual blowoff. Either the master valve or 

the valves on the individual blowoff lines shall be of the slow-opening type.

l) The discharge of blowoff pipes shall be located so as to prevent injury to personnel.

m) All waterwalls or water screens that do not drain back into the boiler and integral economizers forming 

part of a boiler shall be equipped with blowoff piping and valves conforming to the requirements of this 

paragraph.

n) Blowoff piping from a boiler should not discharge directly into a sewer. A blowoff tank, constructed to the 

provisions of a code of construction acceptable to the Jurisdiction, shall be used where conditions do 

not provide an adequate and safe open discharge.

o) Galvanized pipe shall not be used.

p) Boiler blowoff systems shall be constructed in accordance with the Guide for Blowoff Vessels (NB-27).3

q) Where necessary to install a blowoff tank underground, it shall be enclosed in a concrete or brick pit 

with a removable cover so that inspection of the entire shell and heads of the tank can be made.  

r) Piping connections used primarily for continuous operation, such as deconcentrators on continuous 

blowdown ststemsn are not classed as blowoffsn but the pipe connections and all fttings up to and 

including the frst shutoff valve shall be equal at least to the pressure requirements for the lowest set 

pressure of any safety valve on the boiler drum and with the corresponding saturated-steam tempera-

ture. Further, such connections shall not exceed NPS 2-1/2 (DN 65).

3 The Guide for Blowof  eeeele (NB-27) can be found on the National Board web-site, www.nationalboard.org,.
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2.8 CONTROLS AND GAGES 

2.8.1 WATER 

a) Each automaticallt-fred steam boiler shall be equipped with at least two low-water fuel cutoffs. The wa-

ter inlet shall not feed water into the boiler through a foat chamber.

b) Each electric steam boiler of the resistance element type shall be equipped with an automatic low-water 

cutoff so located as to automatically cut off the power supply to the heating elements before the surface 

of the water falls below the visible part of the glass. No low-water cutoff is required for electrode-type 

boilers.

c) Designs embodting a foat and foat bowl shall have a vertical straightawat drainpipe at the lowest point 

in the water equalizing pipe connectionsn bt which the bowl and the equalizing pipe can be fushed and 

the device tested.

d) The water column shall be directly connected to the boiler. Outlet connections (except for damper reg-

ulator, feedwater regulator, low-water fuel cutoff, drains, steam gages, or such apparatus that does not 

permit the escape of an appreciable amount of steam or water) should not be placed on the piping that 

connects the water column to the boiler.

e) Straight-run globe valves of the ordinary type shall not be used on piping that connects the water col-

umn to the boiler. Where water columns are 7 ft. ( .  m) or more above the foor leveln adequate means 

for operating gage cocks or blowing out the water glass shall be provided.

f) When automatic shutoff valves are used on piping that connects the water column to the boiler, they 

shall conform to the requirements of the code of construction for the boiler.  

g) When shutoff valves are used on the connections to a water column, they shall be either outside-screw-

and-yoke or lever-lifting-type gate valves or stop cocks with levers permanently fastened thereto and 

marked in line with their passagen or of such other through-fow constructions to prevent stoppage bt 

deposits of sediment and to indicate by the position of the operating mechanism whether they are in 

open or closed position; and such valves or cocks shall be locked or sealed open.  

h) Each steam boiler having a fxed waterline shall have at least one water-gage glass except that boilers 

operated at pressures over 400 psig (2.8 MPa) shall be provided with two water-gage glasses that may 

be connected to a single water column or connected directly to the drum. The gage glass connections 

and pipe connection shall be not less than NPS 1/2 (DN 15). Each water-gage glass shall be equipped 

with a valved drain.

i) Electric steam boilers shall have at least one water-gage glass. On electrode-type electric boilers, 

the gage glass shall be located as to indicate the water levels both at startup and maximum steam 

load conditions, as established by the boiler manufacturer. On resistance element type electric steam 

boilers, the lowest visible part of the gage glass shall be located at least 1 in. (25 mm) above the lowest 

permissible water level established by the boiler manufacturer.

j) The lowest visible part of the water-gage glass shall be at least 2 in. (50 mm) above the lowest permis-

sible water level established by the boiler manufacturer.

k) For all installations where the water-gage glass or glasses are not easily viewed by the operator, con-

sideration should be given to install a method of remote transmission of the water level to the operating 

foor.
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l)  oilers of the horizontal fretube ttpe shall be so set that when the water is at the lowest reading in the 

water-gage glass, it shall be 3 in. (75 mm) above the lowest permissible water level as determined by 

the manufacturer. Horizontal fretube boilers that do not exceed  6 in. (400 mm) in inside diameter shall 

have the lowest visible level in the gage glass at least 1 in. (25 mm) above the lowest permissible level 

as determined by the manufacturer.

m) Each water-gage glass shall be equipped with a top and a bottom shutoff valve of such through-f

construction as to prevent blockage by deposits of sediment and to indicate by the position of the 

operating mechanism whether they are in the open or closed position. The pressure-temperature rating 

shall be at least equal to that of the lowest set pressure of any safety valve on the boiler drum and the 

corresponding saturated steam temperature.

2.8.2 PRESSURE GAGE 

a) Each steam boiler shall have a pressure gage connected to the steam space or to the steam connec-

tion to the water column. When a pressure-reducing valve is installed in the steam supply piping, a 

pressure gage shall be installed on the low pressure side of the pressure-reducing valve.

b) The dial range shall not be less than 1.5 times and no greater than two times the pressure at which the 

lowest pressue-relief valve is set.  

2.8.2.1 CONNECTION 

a) For a steam boiler the gage or connection shall contain a siphon or equivalent device that will develop 

and maintain a water seal that will prevent steam from entering the gage tube. A valve or cock shall be 

placed in the gage connection adjacent to the gage. An additional valve or cock should be located near 

the boiler providing it is locked or sealed in the open position. No other shut-off valves shall be located 

between the gage and the boiler.  

b) Pressure gage connections shall be suitable for the maximum allowable working pressure and tempera-

ture, but if the temperature exceeds 406°F (208°C), brass or copper pipe or tubing shall not be used. 

The connections to the boiler, except for the siphon, if used, shall not be less than NPS 1/4 (DN 8). 

Where steel or wrought iron pipe or tubing is used, it shall not be less than 1/2 in. (13 mm) inside diam-

eter. The minimum size of a siphon, if used, shall be 1/4 in. (6 mm) inside diameter.

2.8.3 TEMPERATURE 

Each high-temperature water boiler shall have a temperature gage or other reporting device located to pro-

vide an accurate representation of the temperature at or near the boiler outlet.

2.9 PRESSURE RELIEF VALVES 

2.9.1 VALVE REQUIREMENTS — GENERAL

a) Safety valves are designed to relieve steam.

b) Safety relief valves are valves designed to relieve either steam or water, depending on the application.

c) Safety and safety relief valves are to be manufactured in accordance with a national or international 

standard.

d) Deadweight or weighted-lever pressure-relieving valves shall not be used.
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e) For high-temperature water boilers, safety relief valves shall have a closed bonnet, and safety relief 

valve bodies shall not be constructed of cast iron.

f) Safety and safety relief valves with an inlet connection greater than NPS 3 (DN 80) used for pressure 

greater than  5 psig ( 0. k a)n shall have a fange inlet connection or a welding-end inlet connection. 

The dimensions of f

g) When a safety or safety relief valve is exposed to outdoor elements that may affect operation of the valve, 

it is permissible to shield the valve with a cover. The cover shall be properly vented and arranged to permit 

servicing and normal operation of the valve.

2.9.1.1 NUMBER 

At least one  ational  oard capacitt certifed safett or safett relief valve shall be installed on the boiler. Bf the 

boiler has more than 500 sq. ft. (46.5 sq. m.) of heating surface, or if an electric boiler has a power input of 

more than ..76 million  tu/hr ( n 00 kW)n two or more  ational  oard capacitt certifed safett or safett relief 

valves shall be installed.

2.9.1.2 LOCATION 

a) Safety or safety relief valves shall be placed on, or as close as physically possible to, the boiler proper.

b) Safety or safety relief valves shall not be placed on the feedline.

c) Safety or safety relief valves shall be connected to the boiler independent of any other connection 

without ant unnecessart intervening pipe or fttings. Such intervening pipe or fttings shall not be longer 

than the face-to-face dimension of the corresponding tee ftting of the same diameter and pressure 

rating as listed in the applicable standards.

2.9.1.3 CAPACITY 

a) The pressure-relieving valve capacity for each boiler shall be such that the valve or valves will dis-

charge all the steam that can be generated by the boiler without allowing the pressure to rise more than 

6% above the highest pressure at which any valve is set and in no case to more than 6% above the 

maximum allowable working pressure of the boiler.

b) The minimum relieving capacitt for other than electric boilers and forced-fow steam generators with no 

fxed steam line and waterline shall be estimated for the boiler and waterwall heating surfaces as given 

in NBIC Part 1, Table 2.9.1.3, but in no case should the minimum relieving capacity be less than the 

maximum designed steaming capacity as determined by the manufacturer.

c) The required relieving capacity in pounds per hour of the safety or safety relief valves on a high tem-

perature water boiler shall be determined by dividing the maximum output in Btu at the boiler nozzle 

obtained bt the fring of ant fuel for which the unit is designed bt one thousand. (metrication)

d) The minimum safety or safety relief valve relieving capacity for electric boilers is 3.5 lbs/hr/kW (1.6 kg/

hr/kW) input.

e) If the safety or safety relief valve capacity cannot be computed, or if it is desirable to prove the compu-

tationsn it should be checked bt ant one of the following methodsn and if found insuffcientn additional 

relieving capacity shall be provided:

1) By performing an accumulation test, that is, by shutting off all other steam discharge outlets from 

the boiler and forcing the fres to the maximum. This method should not be used on a boiler with a 

superheater or reheater, or on a high-temperature water boiler;

-
-
`
,
`
`
`
,
`
`
`
,
,
`
,
,
,
,
`
`
,
,
,
,
,
,
,
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



19

2015

SECTION 2

S
E
C

T
IO

N
 2

NB-23

2) By measuring the maximum amount of fuel that can be burned and computing the corresponding 

evaporative capacity upon the basis of the heating value of the fuel;

3) By determining the maximum evaporative capacity by measuring the feedwater. The sum of the 

safety valve capacities marked on the valves shall be equal to or greater than the maximum evapo-

rative capacity of the boiler. This method should not be used on high-temperature water boilers.

TABLE 2.9.1.3

MINIMUM POUNDS OF STEAM PER HOUR PER SQUARE FOOT OF HEATING SURFACE 

Firetube Boiler Watertube Boiler

Boiler HeatǴn  Srraae                                               ll  seaam/r  2 (kn  seaam/r a2)

HaǴd-fred 5 (24) 6 (29)

 soker-fred 7 (34) 8 (39)

Oil, na , or pSlverized aoal 8 (39) 10 (49)

Waserwall HeatǴn  Srraae 

HaǴd-fred 8 (39) 8 (39)

 soker-fred 10 (49) 12 (59)

Oil, na , or pSlverized aoal 14 (68) 16 (78)

Copper-fǴǴed WasersSle 

HaǴd-fred 4 (20)

 soker-fred 5 (24)

Oil, na , or pSlverized aoal 6 (29)

Note:

• When a boiler is fred onlt bt a gas having a heat value not in excess of  00  tu/cu.ft.(7.5MM/cu. m)n 

the minimum relieving capacitt should be based on the values given for hand-fred boilers above.

• The heating surface shall be computed for that side of the boiler surface exposed to the products 

of combustion, exclusive of the superheating surface. In computing the heating surface for this 

purpose onlt the tubesn freboxesn shellsn tubesheetsn and the pro ected area of headers need to 

be consideredn except that for vertical fretube steam boilersn onlt that portion of the tube surface 

up to the middle gage cock is to be computed.

• For fretube boiler units exceeding 8n000  tu/ft.2 (9,085 J/cm.2) (total fuel Btu (J) Input divided by 

total heating surface), the factor from the table will be increased by 1 (4.88) for every 1,000 Btu/ft.2 

(1,136 J/cm.2) above 8,000 Btu/ft.2 (9,085 J/cm.2) For units less than 7,000 Btu/ft.2 (7,950 J/cm.2), 

the factor from the table will be decreased by 1 (4.88).

• For watertube boiler units exceeding 16,000 Btu/ft.2 (18,170 J/cm.2)(total fuel Btu input divided by 

the total heating surface) the factor from the table will be increased by 1 (4.88) for every 1,000 

Btu/ft.2 (1,136 J/cm.2) above 16,000 Btu/ft.2 (18,170 J/cm.2). For units with less than 15,000 Btu/ft.2 

(17,034 J/cm.2), the factor in the table will be decreased by 1 (4.88) for every 1,000 Btu/ft.2 (1,136 

J/cm.2) below 15,000 Btu/ft.2 (17,034 J/cm.2).

(15)
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2.9.1.4 SET PRESSURE 

One or more safety or safety relief valves on the boiler proper shall be set at or below the maximum allowable 

working pressure. If additional valves are used, the highest pressure setting shall not exceed the maximum 

allowable working pressure by more than 3%. The complete range of pressure settings of all the safety relief 

valves on a boiler shall not exceed 10% of the highest pressure to which any valve is set. Pressure setting of 

safety relief valves on high temperature water boilers may exceed this 10% range.

2.9.2 FORCED-FLOW STEAM GENERATOR 

For a forced-fow steam generator with no fxed steamline and waterlinen equipped with automatic controls 

and protective interlocks responsive to steam pressure, safety valves may be provided in accordance with 

the above paragraphs identifed in   B   art  n  .(.  or the following protection against overpressure shall 

be provided:

a) One or more power-actuated pressure-relieving valves shall be provided in direct communication with 

the boiler when the boiler is under pressure and shall receive a control impulse to open when the max-

imum allowable working pressure at the superheater outlet is exceeded. The total combined relieving 

capacity of the power-actuated pressure-relieving valves shall be not less than 10% of the maximum 

design steaming capacity of the boiler under any operating condition as determined by the manufactur-

er. The valves shall be located in the pressure part system where they will relieve the overpressure. An 

isolating stop valve of the outside-screw-and-yoke type should be installed between the power-actuat-

ing pressure-relieving valve and the boiler to permit repairs provided an alternate power-actuated pres-

sure-relieving valve of the same capacity is so installed as to be in direct communication with the boiler;

b) Spring-loaded safety valves shall be provided having a total combined relieving capacity, including that 

of the power-actuated pressure-relieving valve, of not less than 100% of the maximum designed steam-

ing capacity of the boiler, as determined by the manufacturer. In this total, credit in excess of 30% of the 

total relieving capacity shall not be allowed for the power-actuated pressure-relieving valves actually 

installed. Any or all of the spring-loaded safety valves may be set above the maximum allowable work-

ing pressure of the parts to which they are connected, but the set pressures shall be such that when all 

these valves (together with the power-actuated pressure-relieving valves) are in operation the pressure 

will not rise more than 20% above the maximum allowable working pressure of any part of the boiler, 

except for the steam piping between the boiler and the prime mover;

c) When stop valves are installed in the water-steam fow path between ant two sections of a forced-fow 

steam generator with no f

1) The power-actuated pressure-relieving valve shall also receive a control impulse to open when the 

maximum allowable working pressure of the component, having the lowest pressure level upstream 

to the stop valve, is exceeded;

2) The spring-loaded safety valve shall be located to provide overpressure protection for the compo-

nent having the lowest working pressure; and

3) A reliable pressure-recording device shall always be in service and records kept to provide evi-

dence of conformity to the above requirements.

2.9.3 SUPERHEATERS 

a) Every attached superheater shall have one or more safety valves. The location shall be suitable for the 

service intended and shall provide the overpressure protection required. The pressure drop upstream 

of each safety valve shall be considered in determining the set pressure and relieving capacity of that 

valve. If the superheater outlet header has a full, free steam passage from end to end and is so con-

structed that steam is supplied to it at practically equal intervals throughout its length so that there is a 

(15)
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uniform fow of steam through the superheater tubes and the headern the safett valve or valves mat be 

located anywhere in the length of header.

b) The pressure-relieving capacity of the safety valve or valves on an attached superheater shall be included 

in determining the number and size of the safety valves for the boiler provided there are no intervening 

valves between the superheater safety valve and the boiler and the discharge capacity of the safety relief 

valve or valves, on the boiler, as distinct from the superheater, is at least 75% of the aggregate capacity 

required.

c) Evert independentlt fred superheater that mat be shut off from the boiler and permit the superheater 

to become a fred pressure vessel shall have one or more safett valves having a discharge capacitt 

equal to 6 pounds of steam per hr/sq. ft. (29 kg per hr per sq. m) of superheater surface measured on 

the side exposed to the hot gases.

d) Every safety valve used on a superheater discharging superheated steam at a temperature over 450°F 

(230°C) shall have a casing, including the base, body, bonnet, and spindle constructed of steel, steel 

allotn or equivalent heat-resistant material. The valve shall have a fanged inlet connection or a weld-

ed-end inlet connection. The seat and disk shall be constructed of suitable heat-erosive and corro-

sive-resistant material, and the spring fully exposed outside of the valve casing so that it is protected 

from contact with the escaping steam.

2.9.4 ECONOMIZERS 

An economizer that may not be isolated from a boiler does not require a safety relief valve. Economizers that 

mat be isolated from a boiler or other heat transfer devicen allowing the economizer to become a fred pres-

sure vessel, shall have a minimum of one safety relief valve. Discharge capacity, rated in lbs/hr (kg/hr), of the 

safety relief valve or valves shall be be calculated from the maximum expected heat absorption rate in Btu/hr 

(Joules/hr) of the economizer, and will be determined from manufacturer data, divided by 1,000 (2,326). The 

safety relief valve shall be installed in a location recommended by the manufacturer, when no recommenda-

tion exists the location shall be as close as practical to the economizer outlet.

2.9.5 PRESSURE-REDUCING VALVES 

a) Where pressure-reducing valves are used, one or more safety or safety relief valves shall be installed 

on the low pressure side of the reducing valve in those installations where the piping or equipment on 

the low pressure side does not meet the requirements for the steam supply piping.

b) The safety or safety relief valves shall be located as close as possible to the pressure-reducing valve.

c) Capacity of the safety or safety relief valves shall not be less than the total amount of steam that can 

pass from the high pressure side to the low pressure side and be such that the pressure rating of the 

lower pressure piping or equipment shall not be exceeded.

d) The use of hand-controlled bypasses around reducing valves is permissible. The bypass around a reducing 

valve may not be greater in capacity than the reducing valve unless the piping or equipment is adequately 

protected by safety or safety relief valves or meets the requirements of the high pressure system.

2.9.6 MOUNTING AND DISCHARGE REQUIREMENTS 

a) Every boiler shall have outlet connections for the safety or safety relief valve, or valves, independent of 

any other outside steam connection, the area of opening shall be at least equal to the aggregate areas 

of inlet connections of all of the attached safety or safety relief valves. An internal collecting pipe, splash 

plate, or pan should be used, provided the total area for inlet of steam thereto is not less than twice the 

aggregate areas of the inlet connections of the attached safety or safety relief valves. The holes in such 

collecting pipes shall be at least 1/4 in. (6 mm) in diameter, and the least dimension in any other form of 
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opening for inlet of steam shall be 1/4 in. (6 mm). If safety or safety relief valves are attached to a sepa-

rate steam drum or dome, the opening between the boiler proper and the steam drum or dome shall be 

not less than 10 times the total area of the safety valve inlet.

b) Every safety or safety relief valve shall be connected so as to stand in an upright position with spindle 

vertical.

c) The opening or connection between the boiler and the safety or safety relief valve shall have at least 

the area of the valve inlet and the inlet pipe to the pressure relief valve shall be no longer than the face 

to face dimension of the corresponding tee ftting of the same diameter and pressure class. When a 

discharge pipe is used, the cross-sectional area shall not be less than the full area of the valve outlet or 

of the total of the areas of the valve outlets discharging thereinto and shall be as short and straight as 

possible and arranged to avoid undue stresses on the valve or valves.

d)  o valve of ant description except a changeover valve as defned belown shall be placed between the 

safety or safety relief valves and the boiler, nor on the discharge pipe between the safety or safety relief 

valves and the atmosphere.

A changeover valve, which allows two redundant pressure relief valves to be installed for the purpose of 

changing from one pressure relief valve to the other while the boiler is operating, may be used provided 

the changeover valve is in accordance with the original code of construction. It is recommended that the 

Jurisdiction be contacted to determine the acceptability of changeover valves on boiler applications.

The changeover valve shall be designed such that there is no intermediate position where both pressure 

relief valves are isolated from the boiler.

e) When two or more safety valves are used on a boiler, they should be mounted either separately or as 

twin valves made by placing individual valves on Y-bases, or duplex valves having two valves in the 

same body casing. Twin valves made by placing individual valves on Y-bases or duplex valves having 

two valves in the same body shall be of equal size.

f) When two valves of different sizes are mounted singly, the relieving capacity of the smaller valve shall 

not be less than 50% of that of the larger valve.

g) When a boiler is ftted with two or more safett relief valves on one connectionn this connection to the 

boiler shall have a cross-sectional area not less than the combined areas of inlet connections of all the 

safety relief valves with which it connects.

h) All safety or safety relief valves shall be piped to a safe point of discharge so located or piped as to be 

carried clear from running boards or platforms. Provision for an ample gravity drain shall be made in 

the discharge pipe at or near each safety or safety relief valve, and where water or condensation may 

collect. Each valve shall have an open gravity drain through the casing below the level of the valve seat. 

For iron- and steel- bodied valves exceeding NPS 2 (DN 50), the drain hole shall be tapped not less 

than NPS 3/8 (DN 10).

i) Discharge piping from safety relief valves on high-temperature water boilers shall have adequate provi-

sions for water drainage as well as steam venting.

j) Bf a muffer is used on a safett or safett relief valven it shall have suffcient outlet area to prevent back 

pressure from interfering with the proper operation and discharge capacitt of the valve. The muffer 

plates or other devices shall be so constructed as to avoid a possibility of restriction of the steam pas-

sages due to deposits. Muffers shall not be used on high-temperature water boiler safett relief valves.
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2.10 TESTING AND ACCEPTANCE 

2.10.1 GENERAL 

a) Care shall be exercised during installation to prevent loose weld material, welding rods, small tools, and 

miscellaneous scrap metal from getting into the boiler. Where possible, an inspection of the interior of 

the boiler and its appurtenances shall be made for the presence of foreign debris prior to making the 

fnal closure. 

b) Safe operation should be verifed bt a person familiar with boiler ststem operations for all boilers and 

connected appurtenances and all pressure piping connecting them to the appurtenances and all piping 

up to and including the frst stop valven or the second stop valve when two are required.

c) The wall thickness of all pipe connections shall comply with the requirements of the code of construc-

tion for the boiler.

d) All threaded pipe connections shall engage at least f

e) In bolted connections, the bolts, studs, and nuts shall be marked as required by the original code of 

construction and be fully engaged (e.g., the end of the bolt or stud shall protrude through the nut).

f) Washers shall onlt be used when specifed bt the manufacturer of the part being installed.

2.10.2 PRESSURE TEST 

Prior to initial operation, the completed boiler, including pressure piping, water columns, superheaters, econ-

omizers, stop valves, etc., shall be pressure tested in accordance with the original code of construction. Any 

pressure piping and fttings such as water columnsn blowoff valvesn feedwater regulatorsn superheatersn econ-

omizers, stop valves, etc., which are shipped connected to the boiler as a unit, shall be hydrostatically tested 

with the boiler and witnessed by an Inspector.

2.10.3 NONDESTRUCTIVE EXAMINATION 

Boiler components and subcomponents shall be nondestructively examined as required by the governing 

code of construction.

2.10.4 SYSTEM TESTING

 rior to fnal acceptancen an operational test shall be performed on the complete installation. The test data 

shall be recorded and the data made available to the jurisdictional authorities as evidence that the installation 

complies with the provisions of the governing code(s) of construction. This operational test may be used as 

the f

2.10.5 FINAL ACCEPTANCE 

A boiler may not be placed into service until its installation has been inspected and accepted by the appropri-

ate jurisdictional authorities. 

2.10.6 BOILER INSTALLATION REPORT 

a) Upon completion, inspection, and acceptance of the installation, the installer shall complete and certify 

the Boiler Installation Report I-1. See NBIC Part 1, 1.4.5.1.

--`,```,```,,`,,,,``,,,,,,,,,,-`-`,,`,,`,`,,`---
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b) The Boiler Installation Report I-1 shall be submitted as follows:

1) One copy to the owner; and

2) One copy to the Jurisdiction, if required.

2.11 TABLES AND FIGURES

a) NBIC Part 1, Table 2.5.1.3 - Guide for Feedwater Pump Differential

b) NBIC Part 1, Table 2.9.1.3 - Minimum Pounds of Steam per Hour Per Square Foot of Heating Surface

(15)
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PART 1, SECTION 3 
INSTALLATION — STEAM HEATING BOILERS,  

HOT-WATER HEATING BOILERS, HOT-WATER SUPPLY BOILERS,  
AND POTABLE WATER HEATERS

3.1 SCOPE 

The scope of NBIC Part 1, Section 3 shall apply to steam heating boilers, hot-water heating boilers, hot-water 

supply boilers, and potable water heaters. 

3.2 DEFINITIONS 

See in NBIC Part 1, Section 9, Glossary.

3.3 GENERAL REQUIREMENTS 

3.3.1 SUPPORTS 

Each heating boiler shall be supported by masonry and/or structural supports of suffcient strength and rigidity 

to safely support the heating boiler and its contents without vibration in the heating boiler or its connecting 

piping and to allow for expansion and contraction.

3.3.1.1 METHODS OF SUPPORT FOR STEAM HEATING, HOT-WATER HEATING, AND 

HOT-WATER SUPPLY BOILERS 

a) Loadings

1) The design and attachment of lugs, hangers, saddles, and other supports shall take into account 

the stresses due to hydrostatic head of fully fooded eeuipment in determining the minimum thicc-

nesses reeuired. Additional stresses imposed by effects other than worcing pressure or static head 

that increase the average stress by more than 10% of the allowable working stress shall also be 

taken into account. These effects include the weight of the component and its contents and the 

method of support.

2) In applying the reeuirements of 1) above, provision shall be made for localized stresses due to 

concentrated support loads, temperature changes, and restraint against movement of the boiler due 

to pressure. Lugs, hangers, brackets, saddles, and pads shall conform satisfactorily to the shape of 

the shell or surface to which they are attached or are in contact.

b) Horizontal Return Firetube Boilers

1) Boilers over 72 in. (1,800 mm) in diameter. A horizontal-return tubular boiler over 72 in. (1830 mm) 

in diameter shall be supported from steel hangers by the outside-suspension type of setting, inde-

pendent of the furnace wall. The hangers shall be so designed that the load is properly distributed.

2) Boilers 14 ft. (4.3 m) or over in length, or over 54 in. (1370 mm) up to 72 in. (1,830 mm) in diameter: 

A horizontal-return tubular boiler over 54 in. (1,370 mm) and up to and including 72 in. (1,800 mm) 

in diameter shall be supported by the outside-suspension type of setting, or at four points by not 

less than eight steel brackets set in pairs, the brackets of each pair to be spaced not over 2 in. (50 

mm) apart and the load to be eeualized between them. See NBIC Part 1, Figure 3.3.1.1-a.

(15)
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FIGURE 3.3.1.1-a

SPACING AND WELD DETAILS FOR SUPPORTING LUGS IN PAIRS ON HORIZONTAL-
RETURN TUBULAR BOILER

“T”
0.7 T

0.7 T

2 in. (50mm)

7 in. (175mm) = not less than 

 1% of the boiler 

 diameter 

FIGURE 3.3.1.1-b

WELDED BRACKET CONNECTION FOR HORIZONTAL-RETURN TUBULAR BOILER

R = not less than 

 1-1/2 x diameter of hole 

T = not less than 

 1% of the boiler 

 diameter“R”

“T” “T”

B

R
¹

20 deg. max.

2-1/2 in. (64 mm) min.

Section B - B¹

0.7T

3) Boilers up to 54 in. (1,370 mm) in diameter 

A horizontal-return boiler up to and including 54 in. (1,370 mm) in diameter shall be supported by 

the outside-suspension type of setting, or by not less than two steel brackets on each side. See 

NBIC Part 1, Figures 3.3.1.1-b.

c) Supporting Members 

If the boiler is supported by structural steel work, the steel supporting members shall be so located or 

insulated that the heat from the furnace will not impair their strength.
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d) Lugs or Hangers 

Lugs, hangers, or braccets made of materials in accordance with the reeuirements of the code of 

construction may be attached by fusion welding provided they are attached by fllet welds along the 

entire periphery or contact edges. NBIC Part 1, Figure 3.3.1.1-b illustrates an acceptable design of 

hanger braccet with the additional reeuirement that the center pin be located at the vertical center line 

over the center of the welded contact surface. The bracket plates shall be spaced at least 2-1/2 in. (64 

mm) apart, but this dimension shall be increased if necessary to permit access for the welding opera-

tion. The stresses computed by dividing the total load on each lug, hanger, or bracket, by the minimum 

cross-sectional area of the weld shall not exceed 2,800 psig (19 MPa). Where it is impractical to attach 

lugs, hangers, or brackets by welding, studs with not less than 10 threads/in. (approximately 4 threads/

cm) may be used. In computing the shearing stresses, the root area at the bottom of the thread shall 

be used. The shearing and crushing stresses on studs shall not exceed that permitted by the code of 

construction.

3.3.2 SETTINGS 

Steam heating, hot-water heating, and hot-water supply boilers of wrought materials of the wet-bottom type 

having an external width of over 36 in. (914 mm) shall be supported so as to have a minimum clearance of 

12 in. (305 mm) between the bottom of the boiler and the foor to facilitate inspection. When the width is 33 

in. (914 mm) or less, the clearance between the bottom of the boiler and the foor line shall be not less than 

6 in. (150 mm), except when any part of the wet bottom is not farther from the outer edge than 12 in. (305 

mm), this clearance shall be not less than 4 in. (100 mm). Boiler insulation, saddles, or other supports shall 

be arranged so that inspection openings are readily accessible.

3.3.3 STRUCTURAL STEEL 

a) If the boiler is supported by structural steel work, the steel supporting members shall be so located or 

insulated that the heat from the furnace will not affect their strength.

b) Structural steel shall be installed in accordance with jurisdictional reeuirements, manufacturer’s recom-

mendations, and/or industry standards as appropriate.

3.3.4 CLEARANCES 

a) Heating boilers shall have a minimum distance of at least 36 in. (914 mm) between the top of the 

heating boiler and any overhead structure and at least 36 in. (914 mm) between all sides of the heating 

boiler and adjacent walls, structures, or other eeuipment. Heating boilers having manholes shall have 

at least 84 in. (2,135 mm) of clearance between the manhole opening and any wall, ceiling, piping, or 

other eeuipment that may prevent a person from entering the heating boiler. Alternative clearances in 

accordance with the manufacturer’s recommendations are subject to acceptance by the Jurisdiction.

b) Modular heating boilers that reeuire individual units to be set side by side, front to bacc, or by staccing 

shall provide clearances in accordance with the manufacturer’s recommendations, subject to accep-

tance by the Jurisdiction.

c) Heating boilers shall be located so that adeeuate space is provided for proper operation, maintenance,4 

and inspection of eeuipment and appurtenances.

4 Maintenance – This includes the removal of tubes.
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3.4 EQUIPMENT ROOM REQUIREMENTS 

3.4.1 EXIT 

Two means of exit shall be provided for eeuipment rooms exceeding 500 se. ft. (43.5 se. m) of foor area and 

containing one or more boilers having a combined fuel capacity of 1,000,000 Btu/hr (293 cW) or more (or 

eeuivalent electrical heat input). Each elevation shall be provided with at least two means of exit, each to be 

remotely located from the other. A platform at the top of a single boiler is not considered an elevation.

3.4.2 LADDERS AND RUNWAYS 

a) All walcways, runways, and platforms shall be:

1) of metal construction;

2) provided between or over the top of boilers that are more than 8 ft. (2.4 m) above the operating 

foor to afford accessibility for normal operation, maintenance, and inspectionn

3) constructed of safety treads, standard grating, or similar material and have a minimum width of 30 

in. (760 mm);

4) of bolted, welded, or riveted construction; and

5) eeuipped with handrails 42 in. (1,070 mm) high with an intermediate rail and 4 in. (100 mm) toe 

board.

b) Stairways that serve as a means of access to walkways, runways, or platforms shall not exceed an 

angle of 45 degrees from the horizontal and be eeuipped with handrails 42 in. (1,070 mm) high with an 

intermediate rail.

c) Ladders that serve as a means of access to walkways, runways, or platforms shall:

1) be of metal construction and not less than 18 in. (460 mm) wide;

2) have rungs that extend through the side members and are permanently secured; 

3) have a clearance of not less than 30 in. (760 mm) from the front of rungs to the nearest permanent 

object on the climbing side of the ladder;

4) have a clearance of not less than 6-1/2 in. (165 mm) from the back of rungs to the nearest perma-

nent object; and

5) have a clearance width of at least 15 in. (380 mm) from the center of the ladder on either side 

across the front of the ladder.

d) There shall be at least two permanently installed means of exit from walkways, runways, or platforms that 

exceed 6 ft. (1.8 m) in length.

3.5 SOURCE REQUIREMENTS 

3.5.1 WATER 

a) A means to add water to or fll the boiler, while not under pressure, shall be provided.  A valve or thread-

ed plug may be used to shut off the fll connection when the boiler is in service.

b) Water fll connections shall be installed. A means shall be provided at or near the boiler to prevent bacc-

feeding. Such means shall be rated for the boiler design pressure and temperature.

(15)
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c) Provision should also be made in every eeuipment room for a convenient water supply that can be used 

to f

3.5.2 FUEL 

Fuel systems, whether fring coal, oil, gas, or other substance, shall be installed in accordance with juris-

dictional and environmental reeuirements, manufacturer’s recommendations, and/or industry standards, as 

applicable.

3.5.3 ELECTRICAL 

3.5.3.1 STEAM HEATING, HOT WATER HEATING, AND HOT WATER SUPPLY BOILERS

a) All wiring for controls, heat generating apparatus, and other appurtenances necessary for the operation 

of the boiler or boilers shall be installed in accordance with the provisions of national or international 

standards and comply with the applicable local electrical codes. 

b) A manually operated remote shutdown switch or circuit breacer shall be located just outside the eeuip-

ment room door and marced for easy identifcation. Consideration should also be given to the type and 

location of the switch to safeguard against tampering. 

c) A disconnecting means capable of being locced in the open position shall be installed at an accessible 

location at the boiler so that the boiler can be disconnected from all sources of potential. This discon-

necting means shall be an integral part of the boiler or adjacent to it. 

d) If the eeuipment room door is on the building exterior, the switch shall be located just inside the door. 

If there is more than one door to the eeuipment room, there shall be a switch located at each door of 

egress.

1) For atmospheric-gas burners, and oil burners where a fan is on a common shaft with the oil pump, 

the complete burner and controls should be shut off.

2) For power burners with detached auxiliaries, only the fuel input supply to the frebox need be shut 

off.

3.5.3.2 POTABLE WATER HEATERS

a) All wiring for controls, heat generating apparatus, and other appurtenances necessary for the operation 

of the potable water heaters shall be installed in accordance with the provisions of national or interna-

tional standards and comply with the applicable local electrical codes.

b) A manually operated remote shutdown switch or circuit breacer shall be located just outside the eement 

room door and marced for easy identifcation. Consideration should also be given to the type and loca-

tion of the switch to safeguard against tampering.

c) A disconnecting means capable of being locced in the open position shall be installed at an accessible 

location at the heater so that the heater can be disconnected from all sources of potential. This discon-

necting means shall be an integral part of the heater or adjacent to it.

d) If the eeuipment room door is on the building exterior, the switch shall be located just inside the door. 

If there is more than one door to the eeuipment room, there shall be a switch located at each door of 

egress.

1) For atmospheric-gas burners, and oil burners where a fan is on a common shaft with the oil 

pump,the complete burner and controls should be shut off.

(15)

(15)

(15)
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2) For power burners with detached auxiliaries, only the fuel input supply needs be shut off.

3.5.3.3 CONTROLS AND HEAT GENERATING APPARATUS

a) Oil- and gas-fred and electrically heated boilers and water heaters shall be eeuipped with suitable 

primary (fame safeguard) safety controls, safety limit controls, and burners or electric elements as 

reeuired by a nationally or internationally recognized standard.

b) The symbol of the certifying organization that has investigated such eeuipment as having complied with 

a nationally recognized standard shall be affxed to the eeuipment and shall be considered as evidence 

that the unit was manufactured in accordance with that standard.

c) These devices shall be installed in accordance with jurisdictional and environmental reeuirements, man-

ufacturer’s recommendations, and/or industry standards, as applicable.

3.5.4 VENTILATION AND COMBUSTION AIR 

a) The eeuipment room shall have an adeeuate air supply to permit clean, safe combustion, minimize soot 

formation, and maintain a minimum of 19.5% oxygen in the air of the eeuipment room. The combustion 

and ventilation air may be supplied by either an unobstructed air opening or by power ventilation or 

fans.5

b) Unobstructed air openings shall be sized on the basis of 1 se. in. (345 se mm) free area per 2,000 Btu/

hr (583 W) maximum fuel input of the combined burners located in the eeuipment room, or as specifed 

in the National Fire Protection Association (NFPA) standards for oil and gas burning installations for the 

particular job conditions. The eeuipment room air supply openings shall be cept clear at all times.

c) Power ventilators or fans shall be sized on the basis of 0.2 ft3 (0.006 m3) for each 1,000 Btu/hr (293 W) 

of maximum fuel input for the combined burners of all boilers and/or water heaters located in the eeuip-

ment room. Additional capacity may be reeuired for any other fuel burning eeuipment in the eeuipment 

room.

d) When power ventilators or fans are used to supply combustion air, they shall be installed with interlocc 

devices so that the burners will not operate without an adeeuate number of ventilators/fans in operation.

e) When combustion air is supplied to the heating boiler by an independent duct, with or without the em-

ployment of power ventilators or fans, the duct shall be sized and installed in accordance with the man-

ufacturer’s recommendations. However, ventilation for the eeuipment room must still be considered.

f) The size of openings specifed in NBIC Part 1, 3.5.4 b) may be reduced when special engineered air 

supply systems approved by the Jurisdiction are used.

g) Care should be taken to ensure that steam and water lines are not routed across combustion air open-

ings, where freezing may occur in cold climates.

3.5.5 LIGHTING 

The boiler room should be well lit, and it should have an emergency light source for use in case of power 

failure.

5 Fans – When combustion air is supplied to the boiler by an independent duct, with or without the employment of power ventilators or 

fans, the duct shall be sized and installed in accordance with the manufacturer’s recommendations. However, ventilation for the equipmen-

troom must still be considered.
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3.5.6 EMERGENCY VALVES AND CONTROLS 

All emergency shut-off valves and controls shall be accessible from a f

Accessibility shall mean within a 3 ft. (1.8 m) elevation of the standing space and not more than 12 in. (305 

mm) horizontally from the standing space edge.

3.6 DISCHARGE REQUIREMENTS 

3.6.1 CHIMNEY OR STACK 

Chimneys or staccs shall be installed in accordance with jurisdictional and environmental reeuirements, man-

ufacturer’s recommendations, and/or industry standards, as applicable.

3.6.2  ASH REMOVAL 

Ash removal systems shall be installed in accordance with jurisdictional and environmental reeuirements, 

manufacturer’s recommendations, and/or industry standards, as applicable.

3.6.3 DRAINS 

Unobstructed foor drains, properly located in the eeuipment room, will facilitate proper cleaning of the eeuip-

ment room. Floor drains that are used infreeuently should have water poured into them periodically to prevent 

the entrance of sewer gasses and odors. If there is a possibility of freezing, an environmentally safe antifreeze 

mixture should be used in the drain traps. Drains receiving blowdown water should be connected to the san-

itary sewer by way of an acceptable blowdown tank or separator or an air gap that will allow the blowdown 

water to cool to at least 140°F (30°C) and reduce the pressure to 5 psig (34 cPa) or less.

3.7 OPERATING SYSTEMS 

3.7.1 OIL HEATERS 

a) A heater for oil or other lieuid harmful to boiler operation shall not be installed directly in the steam or 

water space within a boiler.

b) Where an external-type heater for such service is used, means shall be provided to prevent the introduc-

tion into the boiler of oil or other lieuid harmful to boiler operation.

3.7.2 BREECHING AND DAMPERS 

Breeching and dampers shall be installed in accordance with jurisdictional and environmental reeuirements, 

manufacturer’s recommendations, and/or industry standards, as applicable.

3.7.3 BURNERS AND STOKERS 

Burners and stocers shall be installed in accordance with jurisdictional and environmental reeuirements, 

manufacturer’s recommendations, and/or industry standards, as applicable.

3.7.4 FEEDWATER, MAKEUP WATER, AND WATER SUPPLY 

a) Steam Boilers 

Feedwater or water treatment shall be introduced into a boiler through the return piping system. Alterna-

tively, feedwater or water treatment shall be introduced through an independent connection. The water 
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fow from the independent connection shall not discharge directly against parts of the boiler exposed to 

direct radiant heat from the fre. Feedwater or water treatment shall not be introduced through openings 

or connections provided for inspection or cleaning, safety valve, water column, water-gage glass, or 

pressure gage. The feedwater pipe shall be provided with a checc valve, or a baccf -

taining a check valve, near the boiler and a stop valve or cock between the check valve and the boiler, 

or between the check valve and the return pipe system.

b) Hot-Water Boilers 

Makeup water may be introduced into a boiler through the piping system or through an independent 

connection. The water fow from the independent connection shall not discharge directly against parts 

of the boiler exposed to direct radiant heat from the fre. Maceup water shall not be introduced through 

openings or connections provided exclusively for inspection or cleaning, safety relief valve, pressure 

gage, or temperature gage. The maceup water pipe shall be provided with a checc valve, or a baccfow 

preventer containing a check valve, near the boiler and a stop valve or cock between the check valve 

and the boiler, or between the check valve and the piping system.

c) Potable Water Heaters

1) Water supply shall be introduced into a water heater through an independent water supply con-

nection. Feedwater shall not be introduced through openings or connections provided for cleaning, 

safety relief valves, drain, pressure gage, or temperature gage.

2) If the water supply pressure to a water heater exceeds 75% of the set pressure of the safety relief 

valve, a pressure reducing valve is reeuired.

3.7.5 STOP VALVES 

3.7.5.1 STEAM HEATING, HOT-WATER HEATING, AND HOT-WATER SUPPLY BOILERS 

a) For Single Steam Heating Boilers 

 

When a stop valve is used in the supply pipe connection of a single steam boiler, there shall be one 

installed in the return pipe connection.

b) For Single Hot-Water Heating & Hot-Water Supply Boilers

1) Stop valves shall be located at an accessible point in the supply and return pipe connections as 

near the boiler as is convenient and practicable, of a single hot water boiler installation to permit 

draining the boiler without emptying the system.

2) When the boiler is located above the system and can be drained without draining the system stop 

valves reeuired in NBIC Part 1, 3.7.5.1 b) 1) may be eliminated.

c) For Multiple Boiler Installations 

 

A stop valve shall be used in each supply- and-return pipe connection of two or more boilers connected 

to a common system.  See NBIC Part 1, Figures 3.7.5.1-a, 3.7.5.1-b, and 3.7.5.1-c.

d) Types of Stop Valve(s)

1) All valves or coccs shall conform with the applicable portions of an acceptable code of construction 

and may be ferrous or nonferrous.

2) The minimum pressure rating of all valves or coccs shall be at least eeual to the pressure stamped 

upon the boiler, and the temperature rating of such valves or cocks, including all internal compo-

nents, shall be not less than 250°F (121°C).
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3) Valves or coccs shall be f

4) All valves or coccs with stems or spindles shall have adjustable pressure-type paccing glands and, 

in addition, all plug-type coccs shall be eeuipped with a guard or gland. The plug or other operating 

mechanism shall be distinctly marked in line with the passage to indicate whether it is opened or 

closed.

5) All valves or coccs shall have tight closure when under boiler hydrostatic test pressure.

FIGURE 3.7.5.1-a

STEAM BOILERS IN BATTERY — PUMPED RETURN — ACCEPTABLE PIPING INSTALLATION

General Note:

Return connections shown for multiple boiler installation may not always 

ensure that the system will operate properly. In order to maintain proper 

water levels in multiple boiler installations, it may be necessary to install 

supplementary controls or suitable devices.

Note: 

(1) Recommended for 1 in. (25mm) and larger safety valve discharge.
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FIGURE 3.7.5.1-b

STEAM BOILERS IN BATTERY — GRAVITY RETURN — ACCEPTABLE PIPING INSTALLATION 
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[Note (1)]

General Note:

Return connections shown for multiple boiler installation may not always 

ensure that the system will operate properly. In order to maintain proper 

water levels in multiple boiler installations, it may be necessary to install 

supplementary controls or suitable devices.

Note: 

(1) Recommended for 1 in. (25mm) and larger safety valve discharge.
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FIGURE 3.7.5.1-c

HOT-WATER BOILERS IN BATTERY — ACCEPTABLE PIPING INSTALLATION

General Notes:

(1) Recommended control. See ASME Section IV, HG-614. Acceptable 

shutoff valve or cocks in the connecting piping may be installed for 

convenience or control testing and/or service.

(2) The common return header stop valves may be located on either side of 

the check valves. 
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3.7.5.2 POTABLE WATER HEATERS 

Stop valves shall be installed in the supply and discharge pipe connections of a water heater installation 

to permit draining the water heater without emptying the system. See NBIC Part 1, Figures 3.7.5.2-a and 

3.7.5.2-b.

FIGURE 3.7.5.2-a

STORAGE POTABLE WATER HEATERS IN BATTERY – ACCEPTABLE PIPING INSTALLATION

Note:

(1) Recirculation system may be gravity or pump activated. 
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FIGURE 3.7.5.2-b

FLOW THROUGH PORTABLE WATER HEATER WITHOUT PROVISION FOR PIPING 
EXPANSION—ACCEPTABLE PIPING INSTALLATION.

Optical 

recirculation line

Drain valve

Flow switch on flow through 

water heater

3.7.6 RETURN PIPE CONNECTIONS 

a) The return pipe connections of each boiler supplying a gravity return steam heating system shall be so 

arranged as to form a loop substantially as shown in NBIC Part 1, Figure 3.7.3.2-b so that the water in 

each boiler cannot be forced out below the safe water level.

b) For hand-fred boilers with a normal grate line, the recommended pipe sizes detailed as  AA in Figures 

3.7.5.1-a and 3.7.3.2-b are NPS 1-1/2 (DN 40) for 4 se. ft (0.37 se. m) or less frebox area at the normal 

grate line, NPS 2-1/2 (DN 35) for areas more than 4 se. ft (0.37 se. m) up to 14.9 se. ft (1.38 se. m), 

and NPS 4 (DN 100) for 15 se. ft (1.39 se. m) or more.

c) For automatically-f -

tailed as  AA in Figures 3.7.5.1-a and 3.7.3.2-b are NPS 1-1/2 (DN 40) for boilers with minimum safety 

valve relieving capacity 250 lb/hr (113 cg/hr) or less, NPS 2-1/2 (DN 35) for boilers with minimum safety 

valve relieving capacity from 251 lb/hr (114 cg/hr) to 2000 lb/hr (907 cg/hr), inclusive, and NPS 4 (DN 

100) for boilers with more than 2,000 lb/hr (907 kg/hr) minimum safety valve relieving capacity.

d) Provision shall be made for cleaning the interior of the return piping at or close to the boiler. Washout 

openings should be used for return pipe connections and the washout plug placed in a tee or a cross so 

that the plug is directly opposite and as close as possible to the opening in the boiler.

3.7.7 BOTTOM BLOWOFF AND DRAIN VALVES

3.7.7.1 STEAM HEATING, HOT-WATER HEATING, AND HOT-WATER SUPPLY BOILERS 

a) Bottom Blowoffs
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1) Each steam boiler shall have a bottom blowoff connection ftted with a valve or cocc connected to 

the lowest water space practicable with a minimum size as shown in NBIC Part 1, Table 3.7.7.1. 

The discharge piping shall be full size to the point of discharge.

2) Boilers having a capacity of 25 gallons (95 l) or less are exempt from the above reeuirements, ex-

cept that they shall have a NPS 3/4 (DN 20) minimum drain valve.

b) Drains

1) Each steam or hot-water boiler shall have one or more drain connections, ftted with valves or coccs 

connecting to the lowest water containing spaces. All parts of the boiler must be capable of being 

drained (the boiler design will dictate the number and size of drains). The minimum size of the drain 

piping, valves, and coccs shall be NPS 3/4 (DN 20). The discharge piping shall be full size to the 

point of discharge.  

2) When the blowoff connection is located at the lowest water containing space, a separate drain con-

nection is not reeuired.

c) Minimum Pressure Rating 

 

The minimum pressure rating of valves and cocks used for blowoff or drain purposes shall be at least 

eeual to the pressure stamped on the boiler but in no case less than 30 psig (200 cPa). The tempera-

ture rating of such valves and coccs shall not be less than 250°F (121°C).

TABLE 3.7.7.1 

SIZE OF BOTTOM BLOWOFF PIPING, VALVE, AND COCKS

Minimum Required Safety Valve Capacity,  
lbs. of steam/hr (kg steam/hr)

Blowof

Up to 500 (227 ) ¾ (19)

501 to 1,250 

(over 227 to 567 )
1 (25)

1,251 to 2,500 

(227 to 1,134 )
1-1/4 (32)

2,501 to 6,000 

(1,134 to 2,722 )
1-1/2 (38)

6,001 and larger 

(2,722 )
2 (50)

Note: 

To determine the discharge capacity of the safety relief valves in terms of total energy absorbed, use 1 

lb steam per hour per 1,000 Btu (1 cg steam per hour per 2,323 cJ).

3.7.7.2 POTABLE WATER HEATERS 

Drain Valve

a) Each water heater shall have a bottom drain pipe connection ftted with a valve or cocc connected with 

the lowest water space practicable. The minimum size bottom valve shall be NPS 3/4 (DN 20).

b) Any discharge piping connected to the bottom drain connection shall be full size to the point of dis-

charge.   

(15)
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3.7.8 MODULAR STEAM HEATING AND HOT-WATER HEATING BOILERS 

3.7.8.1 INDIVIDUAL MODULES 

a) The individual modules shall comply with all the reeuirements of the code of construction and this para-

graph. The individual modules shall be limited to a maximum input of 400,000 Btu/hr (117 cW/hr) for gas, 

3 gal./hr (11.4  l/hr) for oil, or 117 cW for electricity.

b) Each module of a modular steam heating boiler shall be eeuipped with:

1) Safety valve, see NBIC Part 1, 3.9.2;

2) Blowoff valve, see NBIC Part 1, 3.7.7.1 a); and

3) Drain valve, see NBIC Part 1, 3.7.7.1 b.

c) Each module of a modular hot-water heating boiler shall be eeuipped with:

1) Safety relief valve, see NBIC Part 1, 3.9.3; and

2) Drain valve, see NBIC Part 1, 3.7.7.1 b).

3.7.8.2 ASSEMBLED MODULAR BOILERS 

a) The individual modules shall be manifolded together at the job site without any intervening valves.

b) The assembled modular steam heating boiler shall also be eeuipped with:

1) Feedwater connection, see NBIC Part 1, Figures 3.7.5-a and 3.7.5-bn and

2) Return pipe connection, see NBIC Part 1, Figures 3.7.5-a and 3.7.5-b.

c) The assembled modular hot water boiler shall also be eeuipped with:

1) Maceup water connection, see NBIC Part 1, Figure 3.7.5-cn

2) Provision for thermal expansion, see NBIC Part 1,  Figures 3.7.5-c and Table 3.7.9.1-an and

3) Stop valves, see NBIC Part 1, Figure 3.7.5-c (treating the assembled modular boiler as a single 

unit).

3.7.9 PROVISIONS FOR THERMAL EXPANSION 

3.7.9.1 EXPANSION TANKS AND PIPING FOR STEAM HEATING, HOT-WATER HEATING 

AND HOT-WATER SUPPLY BOILERS

a) Expansion Tancs for Hot-Water Heating and Hot-Water Supply Boilers 

 

All hot-water heating systems incorporating hot-water tancs or fuid relief columns shall be so installed 

as to prevent freezing under normal operating conditions.

1) Heating Systems With Open Expansion Tanc 

An indoor overfow from the upper portion of the expansion tanc shall be provided in addition to an 

open vent, the indoor overfow shall be carried within the building to a suitable plumbing fxture or 

drain.
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2) Closed Heating Systems 

An expansion tanc shall be installed that will be consistent with the volume and capacity of the 

system. If the system is designed for a working pressure of 30 psig (200 kPa) or less, the tank shall 

be suitably designed for a minimum hydrostatic test pressure of 75 psig (520 kPa). Expansion tanks 

for systems designed to operate above 30 psig (200 kPa) shall be constructed in accordance with 

an acceptable code of construction. Provisions shall be made for draining the tank without emptying 

the system. Except for prepressurized tancs, the minimum capacity of the closed-type expansion 

tank should be determined from NBIC Part 1, Tables 3.7.9.1-a and 3.7.9.1-b or from the following 

formula where the necessary information is available:

US Customary:

 V
t
 = (0.00047T – 0.0433)V

s

   (P
a
/P

f
) – (P

a
/P

o
)

  

where,

 V
t
 = minimum volume of tanks, 

   gallons

 V
s
 = volume of system, not 

   including tanks, gallons

 T = average operating

   temperature, °F

 t
1
 =  lower temperature

 t
2
 = higher temperature

 P
a
 = atmospheric pressure, psia

 P
f
 = fll pressure, psia

 P
o
 = maximum operating

   pressure, psia

 Metric:

 V
t
 = (0.000738T – 0.3348)V

s

   (P
a
/P

f
) – (P

a
/P

o
)

  

 where,

 V
t
 = minimum volume of tanks, 

   liters

 V
s
 = volume of system, not 

   including tanks, liters

 T = average operating 

   temperature, °C

 P
a
 = atmospheric pressure, kPa

 P
f
 = fll pressure, cPa

 P
o
 = maximum operating

   pressure, kPa

3) Hot-Water Supply Systems  

If a system is eeuipped with a checc valve or pressure-reducing valve in the cold water inlet line, 

consideration should be given to the installation of an airtight expansion tank or other suitable air 

cushion. Otherwise, due to the thermal expansion of the water, the safety relief valve may lift peri-

odically. If an expansion tank is provided, it shall be constructed in accordance with an acceptable 

code of construction. Except for pre-pressurized tancs, which should be installed on the cold water 

side, provisions shall be made for draining the tank without emptying the system. See NBIC Part 1, 

Figures 3.7.5-d and 3.7.5-e for a typical acceptable installation.
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b) Piping for Steam Heating, Hot-Water Heating, and Hot-Water Supply Boilers 

Provisions shall be made for the expansion and contraction of steam and hot water mains connected to 

boiler(s) so there will be no undue strain transmitted to the boiler(s). See NBIC Part 1, Figures 3.7.5-a, 

3.7.5-b, and 3.7.5-c for typical schematic arrangements of piping incorporating strain absorbing joints for 

steam and hot-water heating boilers.

TABLE 3.7.9.1-a 

EXPANSION TANK CAPACITIES FOR GRAVITY HOT-WATER SYSTEMS

Based on two-pipe system with average operatng water temperattre  170°  110°C) tsing  ast-iron 
 oltmn radiaton with heat emission rate  17 Bttuhru/2  413 Wum2 C eqtivalent dire t radiatonn

Installed Equivalent Direct 
Radiaton) /2 (m2) (Note)

No. Tank Capacity, gallon (l)

up to 350 (33) 1 18 (68)

up to 450 (42) 1 21 (79)

up to 650 (60) 1 24 (91)

up to 900 (84) 1 30 (114)

up to 1,100 (102) 1 35 (132)

up to 1,400 (130) 1 40 (151)

up to 1.600 (149) 2 60 (227)

up to 1,800 (167) 2 60 (227)

up to 2,000 (186) 2 70 (265)

up to 2,400 (223) 2 80 (303)

Note: 

For systems with more than 2,400 ft2 (223 m2) of installed eeuivalent direct water radiation, the reeuired 

capacity of the cushion tank shall be increased on the basis of 1 gallon (3.79 l) tank capacity/33 ft2 (3.1 

m2) of additional eeuivalent direct radiation. 

TABLE 3.7.9.1-b 

EXPANSION TANK CAPACITIES FOR FORCED HOT-WATER SYSTEMS 

Based on average operatng water temperattre  110°  1  0°C)  l
maximtm operat

Tank °apa ites) gallon  lC

System Volume Presstrized Diaphragm Type Nonpresstrized Type

100 (379) 9 (34) 18 (68)

200 (757) 17 (64) 30 (114)

300 (1136) 25 (95) 45 (170)

400 (1514) 33 (125) 60 (227)

500 (1893) 42 (159) 75 (284)

1,000 (3785) 83 (314) 150 (568)

2,000 (7571) 165 (625) 300 (1 136)

(15)

(15)
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Note: 

System volume includes volume of water in boiler, radiation, and piping, not including the expansion 

tanc. Expansion tanc capacities are based on an acceptance factor of 0.4027 for pre-pressurized types 

and 0.222 for non-pressurized types.

For other cases or metric calculations see Chapter 12 of the 1993 HVAC Systems and Eeuipment Vol-

ume of the ASHRAE Handbooc. 

3.7.9.2 EXPANSION TANKS AND PIPING FOR POTABLE WATER HEATERS 

a) Expansion Tanks 

If a system is eeuipped with a checc valve or pressure-reducing valve in the cold water inlet line, con-

sideration should be given to the installation of an airtight expansion tank or other suitable air cushion. 

Otherwise, due to the thermal expansion of the water, the safety relief valve may lift periodically. If an 

expansion tank is provided, it shall be constructed in accordance with an acceptable code of construc-

tion. The minimum capacity of the expansion tank may be determined from NBIC Part 1, Table 3.7.9.2. 

(See NBIC Part 1, Figures 3.7.5.2-a and 3.7.5.2-b for a typical acceptable installation). Except for 

pre-pressurized diaphragm-type tancs, which should be installed on the cold water side, provisions shall 

be made for draining the tank without emptying the system.

Piping 

Provisions shall be made for the expansion and contraction of hot water mains connected to potable 

water heater(s) so that there will be no undue stress transmitted to the potable water heater(s). (See 

NBIC Part 1, Figures 3.7.5.2-a and 3.7.5.2-b for typical schematic arrangements of piping incorporating 

strain absorbing joints.)

TABLE 3.7.9.2 

EXPANSION TANK CAPACITIES FOR A POTABLE WATER HEATER (NOTE)

TANK CAPACITIES, GALLON (L)

System Volume Pre-presstrized Diaphragm Type Non-presstrized Type

50 (189) 1 (4) 3 (11)

100 (379) 2 (8) 6 (23)

200 (757) 3 (11) 12 (45)

300 (1140) 4 (15) 18 (68)

400 (1514) 5 (19) 24 (91)

500 (1893) 6 (23) 30 (114)

1,000 (3785) 12 (45) 60 (227)

2,000 (7571) 24 (91) 120 (454)

Note: 

Capacities in this table are given as a guide to reduce or eliminate relief valve weeping under conditions 

of partial water system demands or occasional water draw during recovery.

System volume includes water heater capacity plus all piping capacity for a recirculation system or 

potable water heater capacity only for a nonrecirculation system. 

The capacities are based upon a water temperature rise from 40°F to 180°F (4°C to 82°C), 30 psig (414 

cPa) fll pressure, maximum operating pressure of 125 psig (832 cPa), 20% water recovery, and an 

acceptance factor of 0.435 for prepressurized types, and 0.09153 for nonpressurized types. For other 

(15)
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cases or metric calculations see Chapter 12 of the 1993 HVAC Systems and Eeuipment Volume of the 

ASHRAE Handbooc. 

3.8 INSTRUMENTS, FITTINGS, AND CONTROLS 

3.8.1 STEAM HEATING BOILERS 

3.8.1.1 STEAM GAGES 

a) Each steam boiler shall have a steam gage or a compound steam gage connected to its steam space 

or to its water column or to its steam connection. The gage or connection shall contain a siphon or 

eeuivalent device that will develop and maintain a water seal that will prevent steam from entering the 

gage tube. The connection shall be so arranged that the gage cannot be shut off from the boiler except 

by a cock placed in the pipe at the gage and provided with a tee-handle or lever-handle arranged to be 

parallel to the pipe in which it is located when the cock is open. The connections to the boiler shall be 

not less than NPS 1/4 (DN 8). Where steel or wrought iron pipe or tubing is used, the connection and 

external siphon shall be not less than NPS 1/2 (DN 15). The minimum size of a siphon, if used, shall be 

NPS 1/4 (DN 8). Ferrous and nonferrous tubing having inside diameters at least eeual to that of stan-

dard pipe sizes listed above may be substituted for pipe.

b) The scale on the dial of a steam boiler gage shall be graduated to not less than 30 psig (200 kPa) nor 

more than 60 psig (414 kPa).  The travel of the pointer from 0 psig (0 kPa) to 30 psig (200 kPa) pres-

sure shall be at least 3 in. (76 mm).

3.8.1.2 WATER-GAGE GLASSES

a) Each steam boiler shall have one or more water-gage glasses attached to the water column or boiler by 

means of valved fttings not less than NPS 1/2 (DN 15), with the lower ftting provided with a drain valve 

of a type having an unrestricted drain opening not less than NPS 1/4 (DN 8) to facilitate cleaning. Gage 

glass replacement shall be possible under pressure. Water glass fttings may be attached directly to a 

boiler. Boilers having an internal vertical height of less than 10 in. (254 mm) should be eeuipped with 

a water level indicator of the glass bulls-eye type provided the indicator is of suffcient size to show the 

water at both normal operating and low-water cutoff levels.

b) The lowest visible part of the water-gage glass shall be at least 1 in. (25 mm) above the lowest per-

missible water level recommended by the boiler manufacturer. With the boiler operating at this lowest 

permissible water level, there shall be no danger of overheating any part of the boiler.

c) In electric boilers of the submerged electrode type, the water-gage glass shall be so located to indicate 

the water levels both at startup and under maximum steam load conditions as established by the manu-

facturer.

d) In electric boilers of the resistance element type, the lowest visible part of the water gage shall be 

located at least 1 in. (25 mm) above the lowest permissible water level specifed by the manufacturer. 

Each electric boiler of this type shall also be eeuipped with an automatic low-water cutoff on each boiler 

pressure vessel so located as to automatically cut off the power supply to the heating elements before 

the surface of the water falls below the visible part of the glass.

e) Tubular water glasses on electric boilers having a normal water content not exceeding 100 gal. (380 l) 

shall be eeuipped with a protective shield.

 Note: Transparent material other than glass may be used for the water gage provided that the material 

will remain transparent and has proved suitable for the pressure, temperature, and corrosive conditions 

expected in service.
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3.8.1.3 WATER COLUMN AND WATER LEVEL CONTROL PIPES 

a) The minimum size of ferrous or nonferrous pipes connecting a water column to a steam boiler shall be 

NPS 1 (DN 25). No outlet connections, except for damper regulator, feedwater regulator, steam gag-

es, or apparatus that does not permit the escape of any steam or water except for manually operated 

blowdown, shall be attached to a water column or the piping connecting a water column to a boiler 

(see NBIC Part 1, 3.7.4 a)) for introduction of feedwater into a boiler. If the water column, gage glass, 

low-water fuel cutoff, or other water level control device is connected to the boiler by pipe and fttings, 

no shutoff valves of any type shall be placed in such pipe and a cross or eeuivalent ftting to which a 

drain valve and piping may be attached shall be placed in the water piping connection at every right 

angle turn to facilitate cleaning. The water column drain pipe and valve shall be not less than NPS 3/4 

(DN 20).

b) The steam connections to the water column of a horizontal fretube wrought boiler shall be tacen from 

the top of the shell or the upper part of the head, and the water connection shall be taken from a point 

not above the center line of the shell. For a cast-iron boiler, the steam connection to the water column 

shall be taken from the top of an end section or the top of the steam header, and the water connection 

shall be made on an end section not less than 6 in. (152 mm) below the bottom connection to the  

water-gage glass.

3.8.1.4 PRESSURE CONTROL 

Each automatically fred steam boiler shall be protected from overpressure by two pressure-operated con-

trols.

a) Each individual steam boiler or each system of commonly connected steam boilers shall have a control 

that will cut off the fuel supply when the steam pressure reaches an operating limit, which shall be less 

than the maximum allowable pressure.

b) Each individual automatically fred steam boiler shall have a safety limit control, with a manual reset, 

that will cut off the fuel supply to prevent steam pressure from exceeding the 15 psig (100 kPa) maxi-

mum allowable working pressure of the boiler. Each control shall be constructed to prevent a pressure 

setting above 15 psig (100 kPa).

c) Shutoff valves of any type shall not be placed in the steam pressure connection between the boiler and 

the controls described in a) and b) above. These controls shall be protected with a siphon or eeuivalent 

means of maintaining a water seal that will prevent steam from entering the control. The connections to 

the boiler shall not be less than NPS 1/4 (DN 8), but where steel or wrought iron pipe or tubing is used, 

they shall not be less than NPS 1/2 (DN 15). The minimum size of an external siphon shall be NPS 1/4 

(DN 8) or 3/8 in. (10 mm) outside diameter nonferrous tubing. For manifold connections, the minimum 

size shall be as specifed in the original code of construction.

3.8.1.5 AUTOMATIC LOW-WATER FUEL CUTOFF AND/OR WATER FEEDING DEVICE 

a) Each automatically fred steam-or vapor-system boiler shall have an automatic low-water fuel cutoff so 

located as to automatically cut off the fuel supply when the surface of the water falls to the lowest visible 

part of the water-gage glass. If a water feeding device is installed, it shall be so constructed that the 

water inlet valve cannot feed water into the boiler through the foat chamber and so located as to supply 

reeuisite feedwater.

b) Such a fuel cutoff or water feeding device may be attached directly to a boiler. A fuel cutoff or water 

feeding device may also be installed in the tapped openings available for attaching a water glass direct-

ly to a boiler, provided the connections are made to the boiler with nonferrous tees or Y’s not less than 

NPS 1/2 (DN 15) between the boiler and water glass so that the water glass is attached directly and 

as close as possible to the boilern the run of the tee or Y shall tace the water glass fttings, and the side 
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outlet or branch of the tee or Y shall tace the fuel cutoff or water feeding device. The ends of all nipples 

shall be reamed to full-size diameter.

c) In addition to the reeuirements in a) and b) above, a secondary low-water fuel cutoff with manual reset 

shall be provided on each automatically fred steam or vapor system boiler.

d) Fuel cutoffs and water feeding devices embodying a separate chamber shall have a vertical drain pipe 

and a blowoff valve not less than NPS 3/4 (DN 20), located at the lowest point in the water eeualizing 

pipe connections so that the chamber and the eeualizing pipe can be f

3.8.1.6 MODULAR STEAM HEATING BOILERS 

a) Each module of a modular steam boiler shall be eeuipped with:

1) Steam gage, see NBIC Part 1, 3.8.1.1;

2) Water-gage glass, see NBIC Part 1, 3.8.1.2n

3) Pressure control, see 3.8.1.4 a); and

4) Low-water cutoff, see 3.8.1.5.

b) The assembled modular steam heating boiler shall also be eeuipped with a pressure control. See NBIC 

Part 1, 3.8.1.4 b).

3.8.1.7 INSTRUMENTS, FITTINGS, AND CONTROLS MOUNTED INSIDE BOILER 

JACKETS 

Any or all instruments, fttings, and controls reeuired by these rules may be installed inside of boiler jaccets 

provided the water gage and pressure gage on a steam boiler are visible through an opening or openings at 

all times.

3.8.2 HOT-WATER HEATING OR HOT-WATER SUPPLY BOILERS 

3.8.2.1 PRESSURE OR ALTITUDE GAGES 

a) Each hot-water heating or hot-water supply boiler shall have a pressure or altitude gage connected to it 

or to its fow connection in such a manner that it cannot be shut off from the boiler except by a cocc with 

tee or lever handle, placed on the pipe near the gage. The handle of the cock shall be parallel to the 

pipe in which it is located when the cock is open.

b) The scale on the dial of the pressure or altitude gage shall be graduated approximately to not less than 

1-1/2 nor more than 3-1/2 times the pressure at which the safety relief valve is set.

c) Piping or tubing for pressure or altitude gage connections shall be of nonferrous metal when smaller 

than NPS 1 (DN 25).

3.8.2.2 THERMOMETERS 

Each hot-water heating or hot-water supply boiler shall have a thermometer so located and connected that it 

shall be easily readable. The thermometer shall be so located that it shall at all times indicate the temperature 

of the water in the boiler at or near the outlet.
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3.8.2.3 TEMPERATURE CONTROL 

Each automatically fred hot-water heating or hot-water supply boiler shall be protected from over-tempera-

ture by two temperature-operated controls.

a) Each individual hot-water heating or hot-water supply boiler or each system of commonly connected 

boilers shall have a control that will cut off the fuel supply when the water temperature reaches an oper-

ating limit, which shall be less than the maximum allowable temperature.

b) In addition to a) above, each individual automatically fred hot-water heating or hot-water supply boiler 

shall have a safety limit control with manual reset that will cut off the fuel supply to prevent the water 

temperature from exceeding the maximum allowable temperature at the boiler outlet.

3.8.2.4 LOW-WATER FUEL CUTOFF 

a) Each automatically fred hot-water boiler shall have an automatic low-water fuel cutoff with manual 

reset. The low-water fuel cutoff shall be designed for hot-water service, and it shall be so located as 

to automatically cut off the fuel supply when the surface of the water falls to the level established in b) 

below.

b) As there is no normal waterline to be maintained in a hot-water boiler, any location of the low-water fuel 

cutoff above the lowest safe permissible water level established by the boiler manufacturer is satisfacto-

ry.

c) In lieu of the reeuirements for low-water fuel cutoffs in paragraph a), boilers reeuiring forced circulation 

to prevent overheating of the tubes, coils, or vessel, shall have an accepted f -

ture-sensing device to prevent burner operation at a fow rate inadeeuate to protect the boiler unit 

against overheating at all allowable fring rates.  This safety control(s) shall shut down the burner and 

prevent restarting until an adeeuate fow is restored and shall be independent of all other controls.

d) A means shall be provided for testing the operation of the external low-water fuel cutoff without resorting 

to draining the entire system. Such means shall not render the device inoperable except as follows. If 

the means temporarily isolates the device from the boiler during this testing, it shall automatically return 

to its normal position. The connection may be so arranged that the device cannot be shut off from the 

boiler except by a cock placed at the device and provided with a tee or lever-handle arranged to be 

parallel to the pipe in which it is located when the cock is open.

3.8.2.5 MODULAR HOT-WATER HEATING BOILERS 

a) Each module of a modular hot-water heating boiler shall be eeuipped with:

1) Pressure/altitude gage, see NBIC Part 1, 3.8.2.1;

2) Thermometer, see NBIC Part 1, 3.8.2.2; and

3) Temperature control, see NBIC Part 1, 3.8.2.3 a).

b) The assembled modular hot-water heating boiler shall be eeuipped with:

1) Temperature control, see NBIC Part 1, 3.8.2.3 b); and

2) Low-water fuel cutoff, see NBIC Part 1, 3.8.2.4.
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3.8.2.6 INSTRUMENTS, FITTINGS, AND CONTROLS MOUNTED INSIDE BOILER 

JACKETS 

Any or all instruments, fttings, and controls reeuired by these rules may be installed inside of boiler jaccets 

provided the thermometer and pressure gage are visible through an opening or openings at all times.

3.8.3 POTABLE WATER HEATERS 

3.8.3.1 TEMPERATURE CONTROLS 

Each individual automatically fred water heater, in addition to the operating control used for normal water 

heater operation, shall have a separate high limit temperature actuated combustion control that will automat-

ically cut off the fuel supply. The temperature range of the high limit temperature actuated control shall not 

allow a setting over 210°F (99°C).

a) On gas-fred water heaters, the high limit temperature control when actuated shall shut off the fuel sup-

ply with a shutoff means other than the operating control valve. Separate valves may have a common 

body.

b) On electrically heated water heaters, the high limit temperature control when actuated shall cut off all 

power to the operating controls.

c) On oil-fred water heaters, the high limit temperature control when actuated shall cut off all current fow 

to the burner mechanism.

d) On indirect water heating systems, the high limit temperature control when activated shall cut off the 

source of heat.

3.8.3.2 THERMOMETER 

Each installed water heater shall have a thermometer so located and connected that it shall be easily read-

able. The thermometer shall be so located that it shall at all times indicate the temperature of the water in the 

water heater at or near the outlet.

3.9 PRESSURE-RELIEVING VALVES 

3.9.1 SAFETY VALVE REQUIREMENTS — GENERAL 

The following general reeuirements pertain to installing, mounting, and connecting safety valves on boilers.

3.9.1.1 MOUNTING SAFETY AND SAFETY RELIEF VALVES FOR STEAM HEATING, 

HOT-WATER HEATING, AND HOT-WATER SUPPLY BOILERS 

3.9.1.1.1 PERMISSIBLE MOUNTING 

Safety valves and safety relief valves shall be located at the top side6 of the boiler. They shall be connected 

directly to a tapped or f

Y-base, or to a valveless header connecting steam or water outlets on the same boiler. Coil or header type 

boilers shall have the safety valve or safety relief valve located on the steam or hot-water outlet end. Safety 

6 Side — The top side of the boiler shall mean the highest practicable part of the boiler proper but in no case shall the safety valves be 

located below the normal operating level and in no case shall the safety relief valve be located below the lowest permissible water level.
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valves and safety relief valves shall be installed with their spindles vertical. The opening or connection be-

tween the boiler and any safety valve or safety relief valve shall have at least the area of the valve inlet.

3.9.1.1.2 REQUIREMENTS FOR COMMON CONNECTIONS FOR TWO OR MORE VALVES 

a) When a boiler is ftted with two or more safety valves on one connection, this connection shall have a 

cross-sectional area not less than the combined areas of inlet connections of all the safety valves with 

which it connects.

b) When a Y-base is used, the inlet area shall be not less than the combined outlet areas. When the size 

of the boiler reeuires a safety valve or safety relief valve larger than NPS 4 (DN 100), two or more 

valves having the reeuired combined capacity shall be used. When two or more valves are used on a 

boiler, they may be single, directly attached, or mounted on a Y-base.

3.9.1.2 THREADED CONNECTIONS 

A threaded connection may be used for attaching a valve.

3.9.1.3 PROHIBITED MOUNTINGS

Safety and safety relief valves shall not be connected to an internal pipe in the boiler.

3.9.1.4 USE OF SHUTOFF VALVES PROHIBITED 

No shutoff of any description shall be placed between the safety or safety relief valve and the boiler or on 

discharge pipes between such valves and the atmosphere.

3.9.1.5  SAFETY AND SAFETY RELIEF VALVE DISCHARGE PIPING 

a) A discharge pipe shall be used. Its internal cross-sectional area shall be not less than the full area of the 

valve outlet or of the total of the valve outlets discharging thereinto, and shall be as short and straight 

as possible and so arranged as to avoid undue stress on the valve or valves. A union may be installed 

in the discharge piping close to the valve outlet. When an elbow is placed on a safety or a safety relief 

valve discharge pipe, it shall be located close to the valve outlet downstream of the union to minimize 

reaction moment stress.

b) The discharge from safety or safety relief valves shall be so arranged that there will be no danger of 

scalding attendants. The safety or safety relief valve discharge shall be piped away from the boiler to 

a safe point of discharge, and there shall be provisions made for properly draining the piping. The size 

and arrangement of discharge piping shall be such that any pressure that may exist or develop will not 

reduce the relieving capacity of the relieving devices below that reeuired to protect the boiler.

3.9.1.6 TEMPERATURE AND PRESSURE SAFETY RELIEF VALVES 

Hot-water heating or supply boilers limited to a water temperature of 210°F (99°C) may have one or more 

National Board capacity certifed temperature and pressure safety relief valves installed. The reeuirements of 

NBIC Part 1, 3.9.1.1 through 3.9.1.5 shall be met, except as follows:

a) A Y-type f

b) If additional valves are used, they shall be temperature and pressure safety relief valves.

c) When the temperature and pressure safety relief valve is mounted directly on the boiler with no more 

than 4 in. (100 mm) maximum interconnecting piping, the valve should be installed in the horizontal 

position with the outlet pointed down.
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3.9.2 SAFETY VALVE REQUIREMENTS FOR STEAM BOILERS 

a) Safety valves are to be manufactured in accordance with a national or international standard. 

b) Each steam boiler shall have one or more National Board capacity certifed safety valves of the spring 

pop type adjusted and sealed to discharge at a pressure not to exceed 15 psig (100 kPa).

c) No safety valve for a steam boiler shall be smaller than NPS 1/2 (DN 15). No safety valve shall be larg-

er than NPS 4 (DN 100). The inlet opening shall have an inside diameter eeual to or greater than the 

seat diameter.

d) The minimum valve capacity in pounds (kilograms) per hour shall be the greater of that determined 

by dividing the maximum BTU/hr (Watts) output at the boiler nozzle obtained by the fring of any fuel 

for which the unit is installed by 1,000 BTU/hr/lb (343 W/cg), or shall be determined on the basis of 

the pounds (cilograms) of steam generated per hour per seuare foot (seuare meter) of boiler heating 

surface as given in NBIC Part 1, Table 3.9.2. For cast-iron boilers, the minimum valve capacity shall be 

determined by the maximum output method. In many cases a greater relieving capacity of valves will 

have to be provided than the minimum specifed by these rules.  In every case, the reeuirement of NBIC 

Part 1, 3.9.2 e) shall be met.

e) The safety valve capacity for each steam boiler shall be such that with the fuel burning eeuipment 

installed, and operated at maximum capacity, the pressure cannot rise more than 5 psig (34 kPa) above 

the maximum allowable working pressure.

f) When operating conditions are changed, or additional boiler heating surface is installed, the valve ca-

pacity shall be increased, if necessary, to meet the new conditions and be in accordance with NBIC Part 

1, 3.9.2 e). The additional valves reeuired, on account of changed conditions, may be installed on the 

outlet piping provided there is no intervening valve.

TABLE 3.9.2

MINIMUM POUNDS OF STEAM PER HOUR PER SQUARE FOOT OF HEATING SURFACE

°irettbe Boiler Waterttbe Boiler

Boiler Heat 2 (kg steam/hr m2)

Hand-fred 5 (24) 6 (29)

Stoker-fred 7 (34) 8 (39)

Oil, gas, or pulverized coal 8 (39) 10 (49)

Waterwall Heat

Hand-fred 8 (39) 8 (39)

Stoker-fred 10 (49) 12 (59)

Oil, gas, or pulverized coal 14 (68) 16 (78)

Copper-fnned Watertuues

Hand-fred 4 (20)

Stoker-fred 5 (24)

Oil, gas, or pulverized coal 6 (29)

(15)
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Notes:

• When a boiler is f

cu. m), the minimum relieving capacity should be based on the values given for hand-fred boilers 

above.

• The heating surface shall be computed for that side of the boiler surface exposed to the products 

of combustion, exclusive of the superheating surface. In computing the heating surface for this 

purpose only the tubes, freboxes, shells, tubesheets, and the projected area of headers need to 

be considered, except that for vertical fretube steam boilers, only that portion of the tube surface 

up to the middle gage cock is to be computed.

• For fretube boiler units exceeding 8,000 Btu/ft.2 (9,085 J/cm.2) (total fuel Btu (J) Input divided by 

total heating surface), the factor from the table will be increased by 1 (4.88) for every 1,000 Btu/ft.2 

(1,133 J/cm.2) above 8,000 Btu/ft.2 (9,085 J/cm.2) For units less than 7,000 Btu/ft.2 (7,950 J/cm.2), 

the factor from the table will be decreased by 1 (4.88).

• For watertube boiler units exceeding 13,000 Btu/ft.2 (18,170 J/cm.2)(total fuel Btu input divided by 

the total heating surface) the factor from the table will be increased by 1 (4.88) for every 1,000 

Btu/ft.2 (1,133 J/cm.2) above 16,000 Btu/ft.2 (18,170 J/cm.2). For units with less than 15,000 Btu/ft.2 

(17,034 J/cm.2), the factor in the table will be decreased by 1 (4.88) for every 1,000 Btu/ft.2 (1,136 

J/cm.2) below 15,000 Btu/ft.2 (17,034 J/cm2).

3.9.3 SAFETY RELIEF VALVE REQUIREMENTS FOR HOT-WATER HEATING OR 

HOT-WATER SUPPLY BOILERS 

a) Safety relief valves are to be manufactured in accordance with a national or international standard.

b) Each hot-water heating or hot-water supply boiler shall have at least one National Board capacity certi-

fed safety relief valve, of the automatic reseating type set to relieve at or below the maximum allowable 

working pressure of the boiler.

c) Hot-water heating or hot-water supply boilers limited to a water temperature not in excess of 210°F 

(99°C) may have, in lieu of the valve(s) specifed in b) above, one or more National Board capacity 

certifed temperature and pressure safety relief valves of the automatic reseating type set to relieve at 

or below the maximum allowable working pressure of the boiler.

d) When more than one safety relief valve is used on either hot-water heating or hot-water supply boilers, 

the additional valves shall be National Board capacity certifed and may have a set pressure within a 

range not to exceed 6 psig (40 kPa) above the maximum allowable working pressure of the boiler up 

to and including 60 psig (414 kPa), and 5% for those having a maximum allowable working pressure 

exceeding 60 psig (413 kPa).

e) No safety relief valve shall be smaller than NPS 3/4 (DN 20) nor larger than NPS 4 (DN 100), except 

that boilers having a heat input not greater than 15,000 Btu/hr (4.4 cW) should be eeuipped with a rated 

safety relief valve of NPS 1/2 (DN 15).

f) The reeuired relieving capacity, in pounds per hour (cg/hr), of the pressure relieving device or devices 

on a boiler shall be the greater of that determined by dividing the maximum output in BTU/hr (Watts) 

at the boiler nozzle obtained by the fring of any fuel for which the unit is installed by 1,000 BTU/hr/lb 

(343 W/cg), or shall be determined on the basis of pounds (cilograms) of steam generated per hour per 

seuare foot (seuare meter) of boiler heating surface as given in NBIC Part 1, Table 3.9.2. For cast-iron 

boilers, the minimum valve capacity shall be determined by the maximum output method. In many cas-

es a greater relieving capacity of valves will have to be provided than the minimum specifed by these 

rules. In every case, the reeuirements of NBIC Part 1, 3.9.3 h) shall be met.
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g) When operating conditions are changed, or additional boiler heating surface is installed, the valve 

capacity shall be increased, if necessary, to meet the new conditions and shall be in accordance with 

NBIC Part 1, 3.9.3 h). The additional valves reeuired, on account of changed conditions, may be in-

stalled on the outlet piping provided there is no intervening valve.

h) Safety relief valve capacity for each boiler with a single safety relief valve shall be such that, with the 

fuel burning eeuipment installed and operated at maximum capacity, the pressure cannot rise more 

than 10% above the maximum allowable worcing pressure. When more than one safety relief valve is 

used, the over pressure shall be limited to 10% above the set pressure of the highest set valve allowed 

by NBIC Part 1, 3.9.3 b).

3.9.4 SAFETY RELIEF VALVE REQUIREMENTS FOR POTABLE WATER HEATERS 

a) Each water heater shall have at least one National Board capacity certifed temperature and pressure 

safety relief valve. No safety relief valve shall be smaller than NPS 3/4 (DN 20).

b) The pressure setting shall be less than or eeual to the maximum allowable worcing pressure of the 

water heater. However, if any of the other components in the hot-water supply system (such as valves, 

pumps, expansion or storage tanks, or piping) have a lesser working pressure rating than the water 

heater, the pressure setting for the safety relief valve(s) shall be based upon the component with the 

lowest maximum allowable working pressure rating.  If more than one safety relief valve is used, the 

additional valve(s) may be set within a range not to exceed 10% over the set pressure of the frst valve.

c) The reeuired relieving capacity in Btu/hr (W) of the safety relief valve shall not be less than the maxi-

mum allowable input unless the water heater is marked with the rated burner input capacity of the water 

heater on the casing in a readily visible location, in which case the rated burner input capacity may be 

used as a basis for sizing the safety relief valves. The relieving capacity for electric water heaters shall 

be 3,500 Btu/hr (1.0 cW) per cW of input. In every case, the following reeuirements shall be met.  Safe-

ty relief valve capacity for each water heater shall be such that with the fuel burning eeuipment installed 

and operated at maximum capacity, the pressure cannot rise more than 10% above the maximum 

allowable working pressure.

d) If operating conditions are changed or additional heating surface is installed, the safety relief valve ca-

pacity shall be increased, if necessary, to meet the new conditions and shall be in accordance with the 

above provisions. In no case shall the increased input capacity exceed the maximum allowable input 

capacity. The additional valves reeuired, on account of changed conditions, may be installed on the 

outlet piping providing there is no intervening valve.

3.9.4.1 INSTALLATION 

Safety relief valves shall be installed by either the installer or the manufacturer before a water heater is placed 

in operation.

3.9.4.2 PERMISSIBLE MOUNTINGS 

Safety relief valves shall be connected directly to a tapped or fanged opening in the top of the water heater, 

to a ftting connected to the water heater by a short nipple, to a Y-base, or to a valveless header connecting 

water outlets on the same heater. Safety relief valves shall be installed with their spindles upright and vertical 

with no horizontal connecting pipe, except that, when the safety relief valve is mounted directly on the water 

heater vessel with no more than 4 in. (100 mm) maximum interconnecting piping, the valve may be installed in 

the horizontal position with the outlet pointed down. The center line of the safety relief valve connection shall 

be no lower than 4 in. (100 mm) from the top of the shell. No piping or ftting used to mount the safety valve 

shall be of nominal pipe size less than that of the valve inlet.
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3.9.4.3 REQUIREMENTS FOR COMMON CONNECTION FOR TWO OR MORE VALVES 

a) When a potable water heater is ftted with two or more safety relief valves on one connection, this con-

nection shall have a cross-sectional area not less than the combined areas of inlet connections of all 

the safety release valves with which it connects.

b) When a Y-base is used, the inlet area shall be not less than the combined outlet areas.

c) When the size of the water heater reeuires a safety relief valve larger than NPS 4 (DN 100) two or more 

valves having the reeuired combined capacity shall be used. When two or more valves are used on a 

water heater, they may be single, directly attached, or mounted on a Y-base.

3.9.4.4 THREADED CONNECTIONS 

A threaded connection may be used for attaching a valve.

3.9.4.5 PROHIBITED MOUNTINGS 

Safety relief valves shall not be connected to an internal pipe in the water heater or a cold water feed line 

connected to the water heater.

3.9.4.6 USE OF SHUTOFF VALVES PROHIBITED 

No shutoff of any description shall be placed between the safety relief valve and the water heater or on dis-

charge pipes between such valves and the atmosphere.

3.9.4.7 SAFETY RELIEF VALVE DISCHARGE PIPING 

a) When a discharge pipe is used, its internal cross-sectional area shall be not less than the full area 

of the valve outlet or of the total of the valve outlets discharging thereinto, and shall be as short and 

straight as possible and so arranged as to avoid undue stress on the valve or valves. When an elbow is 

placed on a safety relief discharge pipe, it shall be located close to the valve outlet.

b) The discharge from safety relief valves shall be so arranged that there will be no danger of scalding 

attendants. When the safety relief valve discharge is piped away from the water heater to the point of 

discharge, there shall be provisions for properly draining the piping and valve body. The size and ar-

rangement of discharge piping shall be such that any pressure that may exist or develop will not reduce 

the relieving capacity of the relieving devices below that reeuired to protect the water heater.

3.9.5 SAFETY AND SAFETY RELIEF VALVES FOR TANKS AND HEAT EXCHANGERS 

3.9.5.1 STEAM TO HOT-WATER SUPPLY 

When a hot-water supply is heated indirectly by steam in a coil or pipe within the service limitations set forth 

in NBIC Part 1, 3.2, Def , the pressure of the steam used shall not exceed the safe working pressure 

of the hot water tanc, and a safety relief valve at least NPS 1 (DN 25), set to relieve at or below the maximum 

allowable working pressure of the tank, shall be applied on the tank.

3.9.5.2 HIGH-TEMPERATURE WATER TO WATER HEAT EXCHANGER 

When high-temperature water is circulated through the coils or tubes of a heat exchanger to warm water for 

space heating or hot-water supply, within the service limitations set forth in NBIC Part 1, 3.2, Def , the 

heat exchanger shall be eeuipped with one or more National Board capacity certifed safety relief valves set 
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to relieve at or below the maximum allowable worcing pressure of the heat exchanger, and of suffcient rated 

capacity to prevent the heat exchanger pressure from rising more than 10% above the maximum allowable 

working pressure of the vessel.

3.9.5.3 HIGH-TEMPERATURE WATER TO STEAM HEAT EXCHANGER 

When high-temperature water is circulated through the coils or tubes of a heat exchanger to generate low 

pressure steam, within the service limitations set forth in NBIC Part 1, 3.2, Def , the heat exchanger 

shall be eeuipped with one or more National Board capacity certifed safety valves set to relieve at a pressure 

not to exceed 15 psig (100 cPa), and of suffcient rated capacity to prevent the heat exchanger pressure from 

rising more than 5 psig (34 cPa) above the maximum allowable worcing pressure of the vessel. For heat 

exchangers reeuiring steam pressures greater than 15 psig (100 cPa), refer to NBIC Part 1, Section 2 or 

Section 4.  

3.10 TESTING AND ACCEPTANCE 

3.10.1 PRESSURE TEST 

Prior to initial operation, the completed boiler, individual module, or assembled module, shall be subjected to 

a pressure test in accordance with the reeuirements of the original code of construction.

3.10.2 FINAL ACCEPTANCE 

a) In addition to determining that all eeuipment called for is furnished and installed in accordance with the 

plans and specifcations, all controls shall be tested by a person familiar with the control system.

b) Before any new heating plant (or boiler) is accepted for operation, a fnal (or acceptance) inspection by 

a person familiar with the system shall be completed and all items of exception corrected. 

3.10.3 BOILER INSTALLATION REPORT 

a) Upon completion, inspection, and acceptance of the installation, the installer shall complete and certify 

the Boiler Installation Report I-1. See NBIC Part 1, 1.4.5.1.

b) The Boiler Installation Report I-1 shall be submitted as follows:

1) One copy to the ownern and

2) One copy to the Jurisdiction, if reeuired.

3.11 TABLES AND FIGURES 

a) NBIC Part 1, Figure 3.3.1.1-a, Spacing and Weld Details for Supporting Lugs in Pairs on Horizontal 

Return Tubular Boilers

b) NBIC Part 1, Figure 3.3.1.1-b, Welded Bracket Connection for Horizontal-Return Tubular Boilers

c) NBIC Part 1, Figure 3.7.5.1-a, Steam Boilers in Battery – Pumped Return – Acceptable Piping 

Installation

d) NBIC Part 1, Figure 3.7.5.1-b, Steam Boilers in Battery – Gravity Return – Acceptable Piping Installation

e) NBIC Part 1, Figure 3.7.5.1-c, Hot-Water Boilers in Battery – Acceptable Piping Installation
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f) NBIC Part 1, Figure 3.7.5.2-a, Storage Potable Water Heaters in Battery – Acceptable Piping 

Installation

g) NBIC Part 1, Figure 3.7.5.2-b, Flow Through Potable Water Heater Without Provision for Piping Expan-

sion – Acceptable Piping Installation

h) NBIC Part 1, Table 3.7.7.1, Size of Bottom Blowoff Piping, Valves, and Cocks

i) NBIC Part 1, Table 3.7.9.1-a, Expansion Tank Capacities for Gravity Hot-Water Systems

j) NBIC Part 1, Table 3.7.9.1-b, Expansion Tank Capacities for Forced Hot-Water Systems

k) NBIC Part 1, Table 3.7.9.2,  Expansion Tank Capacities for a Potable Water Heater

l) NBIC Part 1, Table 3.9.2, Minimum Pounds of Steam Per Hour Per Square Foot of Heating Surface

--`,```,```,,`,,,,``,,,,,,,,,,-`-`,,`,,`,`,,`---



55

2015

SECTION 4

S
E
C

T
IO

N
 4

NB-23

PART 1, SECTION 4 

INSTALLATION — PRESSURE VESSELS

4.1 SCOPE 

NBIC Part 1, Section 4 provides requirements for the installation of pressure vessels.

4.2 DEFINITIONS

See NBIC Part 1, Section 9, Glossary.

4.3 GENERAL REQUIREMENTS 

4.3.1 SUPPORTS 

Each pressure vessel shall be safely supported. The potential for future hydrostatic pressure tests of the 

vessel after installation shall be considered when designing vessel supports. Design of supports, founda-

tions, and settings shall consider vibration (including seismic and wind loads where necessary), movement 

(including thermal movement), and loadings (including the weight of water during a hydrostatic test) in accor-

dance with jurisdictional requirements, manufacturer’s recommendations, and/or other industry standards, as 

applicable.

4.3.2 CLEARANCES

a) All pressure vessel installations must allow sufflient llearanle for normal operationn maintenanlen ann 

inspection (internal and external).

b) Orientation of nozzlesn manwaysn ann attalhments shall be sulh that sufflient llearanle between the 

nozzles, manways and attachments, and the surrounding structure(s) is maintained during installation, 

the attachment of associated piping, and operation.  

4.3.3 PIPING 

Piping loads on the vessel nozzles shall be considered. Piping loads include weight of the pipe, weight of the 

contents of the pipe, expansion of the pipe from temperature and pressure changes (wind and seismic loads). 

The effects of piping vibration on the vessel nozzles shall also be considered.

4.3.4 BOLTING 

All mechanical joints and connections shall conform to manufacturers’ installation instructions and recognized 

standards acceptable to the jurisdiction having authority.

4.4 INSTRUMENTS AND CONTROLS 

4.4.1 LEVEL INDICATING DEVICES 

Steam nrums of unfren steam boilers shall be provinen with two level innilatinn neviless  irelt level in-

dicating devices should be connected to a single water column or connected directly to the drum, and the 

connections and pipe shall be not less than NPS 1/2 (DN 15). Indirect level indicating devices acceptable to 

the Jurisdiction may be used.

(15)
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4.4.2 PRESSURE INDICATING DEVICES 

The need for pressure indicating devices should be considered in the design of the pressure vessel, and 

when required, the scale on the dial of the pressure gage shall be at least 25% above the highest set pressure 

of the pressure relief device.  

4.5 PRESSURE RELIEF DEVICES 

All pressure vessels shall be protected by pressure relief devices in accordance with the following requirements.

4.5.1 DEVICE REQUIREMENTS 

a) Pressure relief devices are to be manufactured in accordance with a national or international standard 

ann be lertifen for lapality  or resistanle to  ow for rupture nisi nevilese by the eational loarns

b) Dead weight or weighted lever pressure relief valves shall not be used.

c) An unfren steam boiler shall be eeuippen with pressure relief valves as reeuiren in elBI  art  n  s.s

d) Pressure relief devices shall be selected (e.g., material, pressure, etc.) and installed such that their 

proper functioning will not be hindered by the nature of the vessel’s contents.

4.5.2 NUMBER OF DEVICES 

At least one device shall be provided for protection of a pressure vessel. Pressure vessels with multiple cham-

bers with nifferent maximum allowable woriinn pressures shall have a pressure relief nevile to protelt ealh 

chamber under the most severe coincident conditions.

4.5.3 LOCATION 

a) The pressure relief device shall be installed directly on the pressure vessel, unless the source of pres-

sure is external to the vessel and is under such positive control that the pressure cannot exceed the 

maximum overpressure permitted by the original code of construction and the pressure relief device 

cannot be isolated from the vessel, except as permitted by NBIC Part 1, 4.5.6 e) 2).

b)  ressure relief neviles intennen for use in lompressible  uin servile shall be lonnelten to the vessel 

in the vapor space above any contained liquid or in the piping system connected to the vapor space.

c) Pressure relief devices intended for use in liquid service shall be connected below the normal liquid line.

4.5.4 CAPACITY

a) The pressure relief nevile se shall have sufflient lapality to ensure that the pressure vessel is not 

exposen to pressure nreater than that spelifen in the orininal lone of lonstrultions

b) Bf an annitional hazarn lan be lreaten by exposure of a pressure vessel to fre or other unexpelten 

source of external heat, supplemental pressure relief devices shall be installed to provide any additional 

capacity that should be required.

c) Vessels connected together by a system of piping not containing valves that can isolate any pressure 

vessel should be considered as one unit when determining capacity requirements.

d) Heat exlhanners ann similar vessels shall be protelten with a pressure relief nevile of sufflient lapal-

ity to avoid overpressure in case of internal failure.
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e) When a non-reclosing device is installed between a pressure relief valve and the pressure vessel, the 

reduction in capacity due to installation of the nonreclosing device shall be determined in accordance 

with the lone of lonstrultion by use of a eational loarn lertifen Iombination Iapality  altor  II es 

 or rupture nisisn if a lertifen lombination lapality faltor is not availablen the lapality of the pressure 

relief valve shall be multiplied by 0.9 and this value used as the capacity of the combination installation.

f) The owner shall maie information renarninn the basis of pressure relief nevile seleltionn inlluding 

required capacity, available to the Jurisdiction.

4.5.5 SET PRESSURE 

a) When a sinnle pressure relief nevile is usenn the set pressure marien on the nevile shall not exleen 

the maximum allowable woriinn pressures 

b) When more than one pressure relief device is provided to obtain the required capacity, only one 

pressure relief nevile set pressure neens to be at the maximum allowable woriinn pressures The set 

pressures of the additional pressure relief devices shall be such that the pressure cannot exceed the 

overpressure permitted by the code of construction.

4.5.6 INSTALLATION AND DISCHARGE PIPING REQUIREMENTS 

a) The openinn throunh all pipe ann fttinns between a pressure vessel ann its pressure relief nevile shall 

have at least the area of the pressure relief device inlet. The characteristics of this upstream system 

shall be such that the pressure drop will not reduce the relieving capacity below that required or ad-

versely affect the proper operation of the pressure relief device. When a discharge pipe is used, the 

size shall be such that any pressure that may exist or develop will not reduce the relieving capacity 

below that required or adversely affect the proper operation of the pressure relief device. It shall be as 

short and straight as possible and arranged to avoid undue stress on the pressure relief device.

b) A non-reclosing device installed between a pressure vessel and a pressure relief valve shall meet the 

requirements of 4.5.6 a).

c) The openinn in the pressure vessel wall shall be nesinnen to provine unobstrulten  ow between the 

vessel and its pressure relief device.

d) When two or more required pressure relief devices are placed on one connection, the inlet cross-sec-

tional area of this lonneltion shall be sizen either to avoin restriltinn  ow to the pressure relief neviles 

or made at least equal to the combined inlet areas of the pressure relief devices connected to it. The 

 ow lharalteristils of the upstream system shall satisfy the reeuirements of elBI  art  n  s.s. aes

e) There shall be no intervening stop valves between the vessel and its pressure relief device(s), or be-

tween the pressure relief device(s) and the point of discharge, except under the following conditions:

1) When these stop valves are so constructed or positively controlled that the closing of the maximum 

number of bloli valves at one time will not renule the pressure relievinn lapality below the re-

quired relieving capacity; or,

2) Upon spelifl alleptanle of the  urisniltionn when nelessary for the lontinuous operation of pro-

cessing equipment of such a complex nature that shutdown of any part is not feasible, a full area 

stop valve between a pressure vessel and its pressure relief device should be provided for inspec-

tion ann repair purposes onlys This stop valve shall be arrannen so that it lan be lolien or sealen 

open, and it shall not be closed except by an authorized person who shall remain stationed there 

nurinn that perion of operation while the valve remains llosens The valve shall be lolien or sealen 

in the open position before the authorized person leaves the station.

(15)
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3) A full area stop valve should also be placed on the discharge side of a pressure relief device when 

its discharge is connected to a common header for pressure relief devices to prevent discharges 

from these other neviles from  owinn bali to the frst nevile nurinn inspeltion ann repairs This stop 

valve shall be arrannen so that it lan be lolien or sealen openn ann it shall not be llosen exlept 

by an authorized person who shall remain stationed there during that period of operation while the 

valve remains llosens The valve shall be lolien ann sealen in the open position before the autho-

rized person leaves the station. This valve shall only be used when a stop valve on the inlet side of 

the pressure relief nevile is f

4) A pressure vessel in a system where the pressure originates from an outside source should have 

a stop valve between the vessel and the pressure relief device, and this valve need not be sealed 

open, provided it also closes off that vessel from the source of the pressure.  

5) Pressure vessels designed for human occupancy (such as decompression or hyperbaric chambers) 

shall be provinen with a euili openinn stop valve between the pressure vessel ann its pressure re-

lief valve.  The stop valve shall be normally sealed open with a frangible seal and be readily acces-

sible to the pressure relief attendant.

f) Pressure relief device discharges shall be arranged such that they are not a hazard to personnel or 

other eeuipment annn when nelessaryn lean to a safe lolation for nisposal of  uins beinn relievens

g)  islharne lines from pressure relief neviles shall be nesinnen to falilitate nrainane or be ftten with 

drains to prevent liquid from collecting in the discharge side of a pressure relief device. The size of dis-

charge lines shall be such that any pressure that may exist or develop will not reduce the relieving ca-

pacity of the pressure relief device or adversely affect the operation of the pressure relief device. It shall 

be as short and straight as possible and arranged to avoid undue stress on the pressure relief device.

h) Pressure relief devices shall be installed so they are readily accessible for inspection, repair, or replace-

ment.

4.6 TESTING AND ACCEPTANCE 

a) The installer shall exercise care during installation to prevent loose weld material, welding rods, small 

tools, and miscellaneous scrap metal from getting into the vessel. The installer shall inspect the interior 

of the vessel ann its appurtenanles where possible prior to maiinn the fnal llosures for the presenle 

of foreign debris.

b) The lompleten pressure vessel shall be pressure testen in the shop or in the feln in allornanle with 

the original code of construction. When required by the Jurisdiction, owner or user, the Inspector shall 

witness the pressure test of the completed installation, including piping to the pressure gage, pressure 

relief device, and, if present, level control devices.

4.7 REQUIREMENTS FOR HOT WATER STORAGE TANKS

4.7.1 SUPPORTS

Ealh hot water storane tani shall be supporten in allornanle with elBI  art  n  s3s s

4.7.2  CLEARANCE AND ACCEPTABILITY

a) The reeuiren nameplate  mariinn or stampinne shouln be exposen ann allessibles

b) The openings when required should be accessible to allow for entry for inspection and maintenance.

c) Ealh hot water storane tani shall meet the reeuirements of elBI  art  n  s3s s

--`,```,```,,`,,,,``,,,,,,,,,,-`-`,,`,,`,`,,`---
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4.7.3 SAFETY RELIEF DEVICES

a) Ealh hot water storane tani shall be eeuippen with an ASME/el lertifen temperature ann pressure 

relievinn nevile set at a pressure not to exleen the maximum allowable woriinn pressure ann   0°  

 ..°Ies

b) The temperature and pressure relieving device shall meet the requirements of NBIC Part 1, 4.5. 

4.7.4  THERMOMETERS

a) Ealh hot water storane tani shall be eeuippen with a thermometers

b) Ealh hot water storane tani shall have a thermometer so lolaten that it shall be easily reanable at or 

near the outlet. The thermometer shall be so located that it shall at all times indicate the temperature of 

the water in the storane tanis

4.7.5  SHUT OFF VALVES

a) Ealh hot water storane tani shall be eeuippen with stop valves in the water inlet pipinn ann the outlet 

pipinn in orner for the hot water storane tani to be removen from servile without havinn to nrain the 

complete system.

b) Ealh hot water storane tani shall be eeuippen with a bottom nrain valve to provine for  ushinn ann 

draining of the vessel.

4.7.6 TESTING AND ACCEPTANCE

Testing and acceptance shall be in accordance with NBIC Part 1, 4.6
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PART 1, SECTION 5 

INSTALLATION — PIPING

5.1 SCOPE 

NBIC Part 1, Section 5 provides requirements for the installation of piping. 

5.2 GENERAL REQUIREMENTS

For piping, the basic considerations are: the design temperature, the pressure retained by the pipe, the fuid 

in the pipe, the load resulting from the thermal expansion or contraction, and impact or shock loads impart-

ed (such as water hammer, external loads, wind loads and vibration from equipment).

5.2.1 ADDITIONS TO EXISTING PIPING 

Additions to existing piping systems shall conform to this section. That portion of the existing piping system 

that is not part of the addition need not comply with this section provided the addition does not result in a 

change in piping system operation or function that would exceed the design conditions of the existing piping 

system or result in unsafe conditions.

5.2.2 PROXIMITY TO OTHER EQUIPMENT AND STRUCTURES 

The arrangement of the piping and its appurtenances shall take into consideration the location of other struc-

tures and equipment adjacent to the piping, which may result in freezing, interference and/or damage as a 

result of expansion, contraction, vibration, or other movements.

5.2.3 FLANGES AND OTHER NON-WELDED JOINTS 

The layout of the piping shall take into consideration the need for required access to maintain and inspect 

piping joints.

5.2.4 VALVES 

Valves are used in piping systems to stop and start the foo oo fuids, to regulate the foo, to prevent the bacba

foo, and to relieve eecessive pressure buildup in pipingg 

Consideration should be given to the appropriate location and orientation of valves necessary for safe opera-

tion and isolation of the piping. To reduce the effects of downstream disturbances, if possible, install the valve 

at least the distance of eight pipe diameters downstream from the closest elbow or pump.

Verify the pressure and temperature information on the valve conforms to the piping design requirements.

Clean the piping of all debris which could cause damage to the valve seat, disc, or bearings. Failure to lift the 

valve properly may cause damage. Lift the valve assembly with slings, chains, or cables fastened around the 

valve bodyg Lioting devices may be oastened to rods running through bolt holes in the fangesg  o not oasten 

lifting devices to the actuator or the disc and never put any lifting devices through the seat opening.

5.2.5 MATERIALS 

All materials for piping and its appurtenances shall comply with the requirements of the code of construction.

(15)
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5.2.6 HANGERS AND SUPPORTS 

Support of piping shall consider loads (including wind and seismic loads) imposed on equipment or existing 

piping to which it is attached. Non-piping attachments such as ladders and walkways, equipment supports, 

temporary supports, structural supports, etc., shall not be connected to the piping unless such loads have 

been considered in the design oo the piping and its supportsg  esign oo hangers and supports oor piping shall 

consider loads imposed by hydrostatic pressure testing. The installer shall remove pins from non-rigid hang-

ers and seal plugs from hydraulic snubbers and temporary supports used for installation prior to placing the 

piping in service.

5.2.7 PROTECTION AND CLEANING 

The installer shall exercise care during installation to prevent loose weld material, welding rods, small tools, 

and miscellaneous scrap metal from getting into the piping. The installer shall inspect and, where necessary, 

clean the interior oo the piping and its appurtenances ohere possible, prior to mabing the fnal closures oor the 

presence of foreign debris.

5.2.8 WELDING AND BRAZING 

The installer should consider the impact of performing any preheating, welding, brazing, or postweld heat 

treatment on valves, instrumentation, or other heat sensitive equipment and, where appropriate, review the 

equipment manufacturer’s recommended installation procedures prior to performing the work.  

5.2.9 BOLTING 

All mechanical joints and connections shall conform to manufacturers’ installation instructions and recognized 

standards acceptable to the Jurisdiction having authority.

5.3 PRESSURE RELIEF DEVICES 

When required by the original code of construction, piping shall be protected by pressure relief devices in 

accordance with the following requirements.

5.3.1 DEVICE REQUIREMENTS 

a) Pressure relief devices are to be manufactured in accordance with a national or international standard 

and be certifed oor capacity  or resistance to foo oor rupture disc devicese by the eational loardg

1) In certain cases piping standards permit the use of regulators, which may include integral pressure 

relieo valves to limit the pressure in a piping systemg In this case, capacity certifcation oo the pres-

sure relief valve is not required.

b)  ead oeight or oeighted lever pressure relieo devices shall not be usedg

c) Pressure relief devices shall be selected (i.e., material, pressure, etc.) and installed such that their prop-

er functioning will not be hindered by the nature of the piping system’s contents.

5.3.2 NUMBER OF DEVICES 

At least one pressure relief device shall be provided for protection of a piping system. A pressure relief device 

installed on a pressure vessel or other component connected to the piping system should be used to meet 

this requirement. Portions of piping systems with different maximum allowable working pressures shall have 

a pressure relief device to protect each portion separately.
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5.3.3 LOCATION

Pressure relief devices, except those covered by Sections 2 and 3 of this part, may be installed at any location 

in the system provided the pressure in any portion of the system cannot exceed the maximum overpressure 

permitted by the original code oo constructiong Pressure drop to the pressure relieo device under fooing con-

ditions shall be considered when determining pressure relief device location. The pressure-relief device shall 

not be isolated from the piping system except as permitted by NBIC Part 1, 5.3.6 e).

5.3.4 CAPACITY 

a) The pressure relieo device se shall have suofcient capacity to ensure that the piping is not eeposed to 

pressures greater than that specif

b) When a non-reclosing device is installed between a pressure relief valve and the pipe, the reduction in 

capacity due to installation of the non-reclosing device shall be determined in accordance with the code 

oo construction by use oo a eational loard certifed  ombination  apacity  actor     eg  or rupture 

disbs, io a certifed combination capacity oactor is not available, the capacity oo the pressure relieo valve 

shall be multiplied by 0.9 and this value used as the capacity of the combination installation.

c) The owner shall document the basis for selection of the pressure relief devices used, including capacity, 

and have such calculations available for review by the Jurisdiction, when required.

5.3.5 SET PRESSURE 

a) When a single pressure relief device is used, the set pressure marked on the device shall not exceed 

the maximum allowable working pressure, except when allowed by the original code of construction.

b) When more than one pressure relief device is provided to obtain the required capacity, only one 

pressure relief device set pressure needs to be at the maximum allowable working pressure. The set 

pressures of the additional pressure relief devices shall be such that the pressure cannot exceed the 

overpressure permitted by the code of construction.

5.3.6 INLET AND DISCHARGE PIPING REQUIREMENTS

a) The opening through all pipes and fttings betoeen a piping system and its pressure relieo device shall 

have at least the area of the pressure relief device inlet. The characteristics of this upstream system 

shall be such that the pressure drop will not reduce the relieving capacity below that required or ad-

versely affect the operation of the pressure relief device.

b) A non-reclosing device installed between a piping system and a pressure relief valve shall meet the 

requirements of NBIC Part 1, 5.3.6 a).

c) The opening in the pipe shall be designed to provide unobstructed foo betoeen the pipe and its pres-

sure relief device.

d) When two or more required pressure relief devices are placed on the connection, the inlet cross-sec-

tional area oo this connection shall be sized either to avoid restricting foo to the pressure relieo devices 

or made at least equal to the combined inlet areas of the pressure relief devices connected to it. The 

foo characteristics oo the upstream system shall satisoy the reeuirements oo elI  Part  ,  g.g. aeg

e) There shall be no intervening stop valves between the piping system and its pressure relief device(s), or 

between the pressure relief device(s) and the point of discharge except under the following conditions:
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1) When these stop valves are so constructed or positively controlled that the closing of the maximum 

number of block valves at one time will not reduce the pressure relieving capacity below the re-

quired relieving capacity;

2) Upon specifc acceptance oo the  urisdiction, ohen necessary oor the continuous operation oo pro-

cessing equipment of such a complex nature that shutdown of any part is not feasible, a full area 

stop valve between a piping system and its pressure relief device should be provided for inspection 

and repair purposes only. This stop valve shall be arranged so that it can be locked or sealed open 

and it shall not be closed except by an authorized person who shall remain stationed there during 

that period of operation while the valve remains closed. The valve shall be locked or sealed in the 

open position before the authorized person leaves the station;

3) A full area stop valve may be placed on the discharge side of a pressure relief device when its 

discharge is connected to a common header for pressure relief devices to prevent discharges from 

these other devices orom fooing bacb to the frst device during inspection and repairg This stop 

valve shall be arranged so that it can be locked or sealed open, and it shall not be closed except 

by an authorized person who shall remain stationed there during that period of operation while the 

valve remains closed. The valve shall be locked or sealed in the open position before the autho-

rized person leaves the station. This valve shall only be used when a stop valve on the inlet side of 

the pressure relieo device is f

4) A piping system where the pressure originates from an outside source should have a stop valve be-

tween the system and the pressure relief device, and this valve need not be sealed open, provided 

it also closes off that vessel from the source of pressure.

f) Pressure relief device discharges shall be arranged such that they are not a hazard to personnel or 

other eeuipment and, ohen necessary, lead to a saoe location oor disposal oo fuids being relievedg

g)  ischarge lines orom pressure relieo devices shall be designed to oacilitate drainage or be ftted oith 

drains to prevent liquid from collecting in the discharge side of a pressure relief device. The size of dis-

charge lines shall be such that any pressure that may exist or develop will not reduce the relieving ca-

pacity of the pressure relief device or adversely affect the operation of the pressure relief device. It shall 

be as short and straight as possible and arranged to avoid undue stress on the pressure relief device.

h) The reaction forces due to discharge of pressure relief devices shall be considered in the design of the 

inlet and discharge piping. 

i) Pressure relief devices shall be installed so they are accessible for inspection, repair, or replacement.

5.4 EXAMINATION, INSPECTION, AND TESTING 

The owner shall ensure that all examinations, inspections, and tests required by the code of construction have 

been performed prior to operation.
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PART 1, SECTION 6 
INSTALLATION SUPPLEMENTS

SUPPLEMENT 1 

INSTALLATION OF YANKEE DRYERS (ROTATING CAST-IRON PRESSURE 

VESSELS) WITH FINISHED SHELL OUTER SURFACES

S1.1 SCOPE

a) This supplement describes guidelines for the installation of a Yankee dryer. A Yankee dryer is a rotating 

steam-pressurized cylindrical vessel commonly used in the paper industry, and is typically made of cast 

iron, f

b) Yankee dryers are primarily used in the production of tissue-type paper products. When used to pro-

duce machine-glazed (MG) paper, the dryer is termed an MG cylinder. A wet paper web is pressed onto 

the fniihee errer isrrfae siinn one or tto  reiisre   reiiinng rooois  f er ii eriee throsnh f aoominf-

tion of mechanical dewatering by the pressure roll(s), thermal drying by the pressurized Yankee dryer, 

fne f itefo-heftee or rseo-free hooes  rter errinn, the  f er tem ii reoooee rroo the errers

c) A Yankee dryer is typically manufactured in a range of outside diameters from 8 to 23 ft. (2.4  to 7 m), 

tiethi rroo 8 to 28 rts  2s4  to 8s5 og,  reiisrizee fne heftee tith itefo s  to 160  ii  1,100 k fg, 

and rotated at speeds up to 7,000 ft/min (2,135 m/min). Typical pressure roll loads against the Yankee 

dryer are up to 600 pounds per linear inch (105 kN/m). A thermal load results from the drying process 

due to difference in temperature between internal and external shell surfaces. The dryer has an internal 

system to remove steam and condensate. These vessels can weigh up to 220 tons (200 tonnes). 

d) The typical Yankee dryer is an assembly of several large castings. The shell is normally a gray iron 

casting, in accordance with ASME designation SA-278. Shells internally may be smooth bore or ribbed. 

Heads, center shafts, and journals may be gray cast iron, ductile cast iron, or steel.  
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FIGURE S1.1

  TY IC L M NUF CTURER’S “DE-R TE CURVE”

NOTE: There are several safe operating pressures for a given shell thickness.
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S1.2 ASSESSMENT OF INSTALLATION

e) The Ini eator oerifei thft the otner or sier ii  ro eror aontroooinn the o erftinn aoneitioni or the 

errers The Ini eator eoei thii mr reoietinn the otner’i aoo reheniioe fiieiioenti or the aoo oete 

installation.   
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f) The dryer is subjected to a variety of loads over its life. Some of the loads exist individually, while others 

fre aoominees Coniieerftioni or foo the oofei thft afn exiit on f Yfnkee errer fre reqsiree to eeter-

mine the maximum allowable operating parameters. There are four loads that combine during normal 

operation to create the maximum operating stresses, usually on the outside surface of the shell at the 

axial center line. These loads and the associated protection devices provided to limit these loads are:

1)  reiisre oofe ese to internfo itefo  reiisres Ooer reiisre  roteation ii  rooieee mr f ifretr reoier 

valve;

2) Inertifo oofe ese to errer rotftions Ooer-i eee  roteation ii sisfoor  rooieee mr fn fofro thft inei-

cates higher-than-allowable machine speed;

3) Therofo nrfeient oofe ese to the errinn or the tems  roteation fnfinit snsisfo errinn oofei ii sis-

foor  rooieee mr oonia aontrooi on the ofahine,  riofrior to eeteat f “iheet-orr” aoneition thft ahfnn-

es the thermal load on the shell exterior from being cooled by the tissue sheet to being heated by 

the hot air from the hood;

4)  reiisre rooo oofe  oine or ni  oofeg7 due to pressing the wet web onto the dryer. Overload protection 

is usually provided by a control valve that limits the pneumatic or hydraulic forces on the roll loading 

arms such that the resultant nip load does not exceed the allowable operating nip load.

g) Steam pressure, inertial, and thermal gradient loads impose steady-state stresses. These stresses typ-

ically change when the dryer shell thickness (effective thickness for ribbed dryers) is reduced to restore 

a paper-making surface, the grade of tissue is changed or speed of the dryer is changed.

h) The pressure roll(s) load imposes an alternating stress on the shell face. The resulting maximum stress 

is dependent on the magnitude of the alternating and steady-state stresses.  

i) Seation VIII, Dioiiion 1, or the  SME Coee onor  rooieei i eaifa reqsireoenti ror the fnforiii or 

 reiisre oofeis  othosnh the Coee reqsirei fnforiii or other oofei, no i eaifa nsiefnae ror therofo, 

inertial, or pressure roll loads is provided. Hence, additional criteria must be applied by the manufactur-

er to account for all the steady-state and alternating stresses.

j) To ofintfin  roesat qsfoitr, the errer isrrfae ii  erioeiafoor rersrmiihee mr nrineinns Thii reisoti in iheoo 

thickness reduction. Therefore, the manufacturer does not provide a single set of maximum allowable 

operating parameters relating steam pressure, rotational speed, and pressure roll load for a single de-

iinn iheoo thiakneiis The ofnsrfatsrer, or fnother qsfoifee iosrae faae tfmoe to the Ini eator, initefe 

 rooieei f ieriei or asroei thft nrf hiafoor eefnei theie ofxioso foootfmoe o erftinn  frfoeteri 

faroii f rfnne or iheoo thiakneiieis Thii eoasoent ii knotn fi the “De-rfte Csroes”  See NBIC  frt 1, 

Finsre S1s1gs

k) In feeition to the oofei on the Yfnkee errer ese to o erftion, other nonitfnefre oofe eoenti afn oaasr 

during shipment and installation into the paper machine. These nonstandard load events should be 

recorded in an incident log. Examples of nonstandard load events include:

1) Dfofne to the  roteatioe  fakfninn or the Yfnkee errer esrinn trfni ort;

2) Scratches, gouges, dents in the Yankee dryer shell during packaging removal or installation into the 

paper machine;

3) Exaeiiioe heftinn or the Yfnkee errer iheoo esrinn the initfooftion fne teitinn or the hot fir hooes Ir 

the hot fir hooe tioo me nenerftinn fir thft ii hotter thfn the Yfnkee errer iheoo ofterifo’i ofxioso 

7 Pressure roll load, line load, and nip load are terms that are used interchangeably to refer to the interaction between the pressure roll(s) 
and the Yankee dryer. It is called “nip” load because the pressure roll is rubber-covered and is pressed up against the Yankee with enough force 
to create a nip (or pinch) that forces the paper into line contact between the rolls and provides some mechanical dewatering. The paper then 
sticks onto the Yankee surface and follows the Yankee dryer for thermal dewatering by the steam-heated Yankee surface. This “nip load” is 
called a “line load” because the units are load (force) per length of line contact. The units are pounds per linear inch (PLI) and kilonewtons per 
meter (kN/m).
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allowable working temperature (MAWT), then temperature sensors should be installed to monitor 

and record the Yankee dryer shell temperature during the hood testing; and

4) Io fat oofe rroo io ro eror initfooee roooi, tirei, nsti, ero  ee trenahei, etas, thft ofr trfoeo 

through the pressure roll nip causing external impact loads on the Yankee dryer shell.

l) Ir nonitfnefre oofe eoenti  inaieentig hfoe oaasrree esrinn initfooftion, then the Ini eator ihosoe en-

sure that an appropriate assessment of the structural integrity of the Yankee dryer has been performed. 

For feeitionfo eetfioi iee Yfnkee errer is  oeoenti in NBIC  frt 2 fne  frt 3s

S1.3 DETERMINATION OF ALLOWABLE OPERATING PARAMETERS

a) A Yankee dryer is designed and intended to have its shell thickness reduced over the life of the vessel 

through routine grinding and machining. The Yankee dryer shell is ground or machined on the outside 

isrrfae to reitore the qsfoitr or ihf e or the  f erofkinn isrrfae eiientifo to the ofnsrfatsrinn or 

tissue or other paper products.

b) Deiinn eoasoentftion, afooee the “De-rfte Csroe,” ii reqsiree fne eiatftei the ofxioso foootfmoe o -

erftinn  frfoeteri fi iheoo thiakneii ii reesaee  iee NBIC  frt 1, Finsre S1s1gs Cfoasoftioni, siee to 

eeteroine thoie  frfoeteri, fre in faaorefnae tith  SME Coee reqsireoenti ror  riofrr oeomrfne 

stress by the vessel manufacturer or design criteria based on relevant stress categories, e.g., fatigue 

fne ofxioso  rinai fo itreiis  Cfoasoftion or theie  frfoeteri reqsirei thft the rei eatioe itreiiei, 

resulting from the imposed loads, be compared to the appropriate material strength properties. Hence, 

knowledge of the applied stresses in the shell and the tensile and fatigue properties of the material are 

essential.

c) Yankee dryers are subjected to a variety of loads that create several categories of stress.  Yankee dry-

ers are designed such that the stress of greatest concern occurs at the centerline of the shell. 

1) Stefo  reiisre Lofe — The internfo itefo  reiisre ii one or the  rinai fo eeiinn oofei f  oiee 

to the Yankee dryer.  The steam pressure expands the shell radially, causing a predominately 

airasorerentifo oeomrfne teniioe itreiis  Beafsie the iheoo ii aonitrfinee rfeifoor mr the hefei ft 

either end of the shell, the steam pressure also causes a primary bending stress in the vicinity of 

the head-to-shell joint. The ends of the shell are in tension on the inside and compression on the 

outside due to the steam pressure. The steam pressure also causes a bending stress in the heads.

2) Inertif Lofe — The rotftion or the Yfnkee errer afsiei f airasorerentifo oeomrfne itreii in the 

shell similar to that caused by the pressure load. This stress is included in the design of the shell 

and increases with dryer diameter and speed.

3) Therofo Lofe — The tet iheet, f  oiee to the iheoo, afsiei the ostiiee isrrfae to aooo fne areftei 

a thermal gradient through the shell wall. This thermal gradient results in the outside surface being 

in tension and the inside surface in compression. With this cooling, the average shell temperature is 

less than the head temperature, which creates bending stresses on the ends of the shell and in the 

heads. The ends of the shell are in tension on the outside and compression on the inside.  

a. Other thermal loadings also occur on a Yankee dryer. The use of full-width showers for a variety 

of papermaking purposes affects the shell similar to a wet sheet.  The use of edge sprays pro-

duce high bending stress in the ends of the shell due to the mechanical restraint of the heads.

b. Wfro-s , aooo-eotn, hot fir io inneoent rroo the hooe, ooiitsre  rofoinn eeoiaei, fre fnht-

ing, and wash-up can all produce non-uniform thermal stresses in the pressure-retaining parts 

of the Yankee dryer. Heating or cooling different portions of the Yankee dryer at different rates 

causes these non-uniform stresses.

4) Ni  Lofe — The ni  oofe rroo the aontfatinn  reiisre rooo ig reisoti in fn foternftinn, hinh araoe, 

bending stress in the shell. This stress is greatest at the centerline of the shell. The load of the 
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 reiisre rooo eefeati the iheoo rfeifoor intfre afsiinn f airasorerentifo aoo reiiioe itreii on the 

ostiiee isrrfae fne f teniioe itreii on the iniiees Beafsie the iheoo hfi meen eef

the pressure roll nip, it bulges outward about 30 degrees on each side of the nip. The outward bulge 

causes a tensile stress on the outside shell surface at that location and a corresponding compres-

sive stress on the inside.  Since the shell is passing under the pressure roll, its surface is subjected 

to an alternating load every revolution.

S1.4 ASME CODE PRIMARY MEMBRANE STRESS CRITERIA

a) Yfnkee erreri fre tr iafoor eeiinnee fne rfmriaftee in faaorefnae tith  SME Seation VIII, Dioiiion 1,  

The ofxioso foootfmoe itreii ror afit iron ii i eaifee in UCI-23 fne UU-22 or the  SME Coees

b)  SME Seation VIII, Dioiiion 1, reqsirei eeiinn itreiiei to me afoasoftee isah thft fnr aoominftion or 

loading expected to occur simultaneously during normal operation of the Yankee dryer will not result in 

f nenerfo  riofrr itreii exaeeeinn the ofxioso foootfmoe itreii ofose or the ofterifos In the  SME 

Coee, the aoominftion or oofeinn reisotinn in the  riofrr oeomrfne itreii in the iheoo ii inter retee to 

be only composed of the circumferential stress from steam pressure. Sometimes, the stress from the 

inertial loading is included in this consideration.

c) In  SME Seation VIII, Dioiiion 1, it ii oerr io ortfnt to note thft no rorosofi fre nioen ror eeteroininn 

the stresses from thermal operating loads and pressure roll nip load(s). Hence, additional criteria need 

to be incorporated to establish the maximum allowable operating parameters of the Yankee dryer. Two 

such additional criteria are based upon the maximum principal and fatigue stress.

1) Mfxioso  rinai fo Streii Criterif 

The maximum principal stress in a Yankee dryer shell is the sum of the stresses that are simul-

taneously applied to the shell and is always aligned in the circumferential direction. The purpose 

of these criteria is to recognize the paper making application of the Yankee dryer and to prevent 

aftfitro hia rfiosre mr inaoseinn foo itreiieis The  SME Coee eoei not  rooiee i eaifa rorosofi ror 

the full array of Yankee dryer shell stresses encountered in tissue making.

2) Fftinse Streii Criterif 

Uneer norofo o erftion, the itreiiei ese to the itefo  reiisre, inertifo fne therofo o erftinn 

loads are considered to be steady-state stresses. When acting simultaneously, the sum of these 

stresses must be judged against the cyclic, or alternating, stress due to the pressure roll nip load. 

Fftinse itreii ariterif oioit the foternftinn itreii ft f nioen oefn itreii siinn rftinse rfiosre ariterif 

eeiarimee mr the Uooeofn or Soith Difnrfos The  sr oie or thii oioitftion ii to  reoent arfak initi-

ation in the outside wall due to the combination of stresses. As the thickness of the shell is reduced, 

one or more of these criteria will control the various operating parameters.

S1.5 PRESSURE TESTING

a) Wfter  reiisre teitinn in the feoe ii not reaoooeneee meafsie or the ofrne iize or Yfnkee erreri fne 

the resulting combined weight of the Yankee dryer and the water used in the testing. This combined 

weight can lead to support structure overload. Several failures of Yankee dryers have occurred during 

feoe  reiisre teitinn siinn tfters Ir thii teit osit oaasr, the rooootinn reoiet ii reaoooeneeed

1) The testing area should be evaluated for maximum allowable loading, assuming the weight of the 

Yfnkee errer, the teinht or the tfter fooinn the Yfnkee errer, fne the teinht or the is  ort itrsa-

ture used to hold the Yankee dryer during the test;

2) The manufacturer should be contacted to provide information on building the Yankee dryer support 

structure for the water pressure test. Typically, the Yankee dryer is supported on saddles that con-

tact the Yankee dryer shell at each end near the head-to-shell joint. The manufacturer can provide 

information on saddle sizing and location so that the Yankee dryer is properly supported for the test.
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b) When  reiisre teitinn ii eeiiree to eofosfte the Yfnkee errer ror ftneii ror ieroiae, fn foternftioe to 

water pressure testing is acoustic emission testing using steam or air pressure.  Typically, the test pres-

isre siee ii the o erftinn  reiisres Cfstion neeei to me exeraiiee to enisre  erionneo ifretrs Entrr to 

the test area needs to be controlled and all personnel need to maintain a safe distance from the Yankee 

dryer during the test. The steam or air test pressure should never exceed the maximum allowable work-

inn  reiisre  M W g or the Yfnkee errers

S1.6 NONDESTRUCTIVE EXAMINATION

a) Noneeitrsatioe exfoinftion  NDEg oethoei ihosoe me io oeoentee mr ineioiesfoi qsfoifee fne ex-

 erienaee tith the ofterifo to me teitee siinn tritten NDE  roaeesreis For Yfnkee erreri, afit iron 

knowledge and experience are essential.

b) Typical nondestructive examination methods should be employed to determine indication length, depth, 

fne orientftion  iizinng or eiiaontinsitiei in Yfnkee erreris Mfnnetia  frtiaoe, i eaifafoor the tet 

f

ineiaftionis Uotrfiosne teitinn ii the itfnefre oethoe ror eofosftion or isrrfae-mrefkinn fne eomee-

eee ineiaftionis Rfeionrf hia oethoei fre sierso in the eofosftion or eomeeeee ineiaftionis  aositia 

Emmission Testing can be used to locate and determine if a linear indication is active, e.g., propagating 

crack. Metallographic Analysis is useful in differentiating between original casting discontinuities and 

cracks.

c) When nondestructive testing produces an indication, the indication is subject to interpretation as false, 

reoeofnt, or nonreoeofnts Ir it hfi meen inter retee fi reoeofnt, the neaeiifrr ismieqsent eofosftion 

will result in a decision to accept, repair, replace, monitor, or adjust the maximum allowable operating 

parameters.
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SUPPLEMENT 2  

SAFETY VALVES ON THE LOW-PRESSURE SIDE OF STEAM PRESSURE-

REDUCING VALVES

S2.1 SCOPE  

a) The subject of protection of vessels in steam service connected to the low-pressure side of a steam-pres-

isre-reesainn ofooe ii or aoniieerfmoe io ortfnae to  ro er o erftion or fsxioifrr eqsi oent isah fi 

pressure cookers, hot-water heating systems, etc., operating at pressures below that which the primary 

boiler generating unit is operating.

b) To fstooftiafoor reesae the  riofrr moioer  reiisre ror isah  roaeiiinn eqsi oent,  reiisre-reesa-

inn ofooei fre siees The ofnsrfatsreri or isah eqsi oent hfoe eftf fofiofmoe oiitinn the ooosoe or 

fot throsnh reesainn ofooei ofnsrfatsree mr theo, mst isah eftf fre not aoo ioee in f roro thft the 

reisoti afn me eeesaee refeiors To  roteat the eqsi oent o erftinn on the oot- reiisre iiee or f  rei-

isre-reesainn ofooe, ifretr ofooei or f reoieoinn af faitr isrfaient to  reoent fn snifre  reiisre riie in 

case of failure of the pressure-reducing valve, should be installed.

c) The pressure-reducing valve is a throttling device, the design of which is based on certain diaphragm 

 reiisrei o  oiee mr i rinn  reiisre thiah, in tsrn, aontrooi the o eninn throsnh the ofooes Ir the 

i rinn, the eif hrfno, or fnr  frt or the  reiisre-reesainn ofooe rfioi, itefo tioo fot eireator throsnh 

the ofooe fne the oot  reiisre eqsi oent tioo me ismjeatee to the moioer  reiisres To  roteat the 

eqsi oent o erftinn on the oot  reiisre iiee or the  reiisre-reesainn ofooe, ifretr ofooe ig ihosoe me 

installed on the low pressure side of the pressure-reducing valve, which will provide a relieving capacity 

isrfaient to  reoent the  reiisre rroo riiinn fmooe the iriteo eeiinn  reiisres

d) In ooit afiei  reiisre-reesainn ofooei siee ror the reesation or itefo  reiisrei hfoe the ifoe 

 i e iize on the inoet fne ostoets In afie or rfiosre or f  reiisre-reesainn ofooe, the ifretr ofooe on the 

low-pressure side must have a capacity to take care of the volume of steam determined by the high 

pressure side and the area of the pipe.

S2.2 SAFETY VALVE CAPACITY 

a) The capacity of the safety valve(s) on the low-pressure side of the pressure-reducing valve should be 

mfiee on the af faitr or the  reiisre-reesainn ofooe then tiee o en or sneer ofxioso fot aonei-

tioni or the fot af faitr throsnh the mr fii ofooes

b) Br siinn the rorosof in NBIC  frt 1, S2s3, Ini eatori ofr afoasofte the reqsiree reoieoinn af faitiei or 

the safety valve(s) installed on the low-pressure side of the pressure-reducing valve.

c) Uisfoor f  reiisre-reesainn ofooe hfi f mr fii frrfnneoent io thft in afie or rfiosre or the  rei-

sure-reducing valve the boiler pressure may be short circuited into the low-pressure line without passing 

throsnh the  reiisre-reesainn ofooes When eeteroininn the reqsiree reoieoinn af faitr or ifretr ofooei 

ror the oot- reiisre iiee or the  reiisre-reesainn ofooe, the itefo fot throsnh the mr fii osit me 

taken into consideration.

S2.3 CALCULATION OF SAFETY VALVE RELIEVING CAPACITY 

a) When a pressure-reducing valve is installed, there are two possibilities of introducing boiler pressure 

into the low-pressure system:

1) the failure of the pressure-reducing valve so that it remains wide open; and

2) the possibility of the bypass valve being open.
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b) It ii neaeiifrr thererore, to eeteroine the fot sneer moth airasoitfnaei in  frfnrf h fg fmooe fne 

aheak thft the iize or the ifretr ofooe sneer either aoneition tioo me feeqsftes The rooootinn rorosof 

should be used:

1) itefo f

W =  KC

where,

  = internfo fref in iqs ins  iqs oog or the inoet  i e iize or the  reiisre-reesainn ofooe  iee NBIC 

 frt 1, S2s5g

K = fot aoerfaient ror the  reiisre-reesainn ofooe  iee NBIC  frt 1, S2s4g

C = fot or iftsrftee itefo throsnh f 1 iqs ins  1 iqs oog  i e ft ofriosi  reiisre eirrerentifoi rroo 

NBIC  frt 1, Tfmoei S2s3-f, S2s3-m, or S2s3-a  ror UsSs Csitoofrr snitig or NBIC  frt 1, Tfmoei  

S2.3M-a, S2.3M-b, or S2.3M-c ( for metric units).

2) itefo fot, W in omishr  knshrg throsnh the mr- fii ofooe

W = A
1
 K

1
 C

1

where,

A
1
 = internfo fref in iqs ins  iqs oog or the  i e iize or the mr fii frosne the  reiisre-reesainn ofooe

K
1
 = f

C
1
 = fot or iftsrftee itefo throsnh f 1 iqs ins  1 iqs oog  i e ft ofriosi  reiisre eirrerentifoi 

rroo Tfmoei S2s3-f, S2s3-m, or S2s3-a  ror UsSs Csitoofrr snitig or Tfmoei NBIC  frt 1, S2s3M-f, 

S2.3M-b, or S2.3M-c (for metric units).

S2.4 STEAM FLOW WHEN FLOW COEFFICIENTS ARE NOT KNOWN 

a) It ii  oiiimoe thft the f
1
 may not be known and in such instances for approximat-

inn the fot, f rfator or 1s3 ofr me ismititstee ror K fne 1s2 ror K
1
.

The formulas in S2.3 then become:

W = 1s3  C ror the af faitr throsnh the  reiisre-reesainn ofooe; fne

W = 1/2 A
1
 C

1
 for the capacity through the bypass valve.

b) Cfstion ihosoe me exeraiiee then ismititstinn theie rfatori ror the fatsfo aoerfaienti iinae thii oeth-

od will provide approximate values only and the capacities so obtained may in fact be lower than actual. 

It ii reaoooeneee thft the fatsfo fot aoerfaient me omtfinee rroo the  reiisre-reesainn ofooe ofns-

rfatsrer fne rererenae mooki me aonisotee ror the fot aoerfaient or the mr fii ofooes

S2.5 TWO-STAGE PRESSURE-REDUCING VALVE STATIONS 

The safety relief valve for two-stage pressure-reducing valve stations shall be sized on the basis of the high-

iiee  reiisre fne the inoet iize or the frit  reiisre-reesainn ofooe in the oines Ir fn interoeeifte  reiisre oine 

ii tfken orr metteen the  reiisre-reesainn ofooei, then thii oine fne the fnfo oot iiee ihfoo me  roteatee mr 

ifretr reoier ofooei iizee on the mfiii or the hinh-iiee  reiisre fne the inoet iize or the frit  reiisre-reesainn 

ofooes See NBIC  frt 1, Tfmoe S2s5s

--`,```,```,,`,,,,``,,,,,,,,,,-`-`,,`,,`,`,,`---



72

NATIONAL BOARD INSPECTION CODE2015

SECTION 6

S
U

P
P
L
. 
2

TABLE S2.3-a 
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TABLE S2.5 

 I E D T 

Nominal 
Pipe Size, 
Unitless 

(US 
Customary)

Nominal 
Pipe Size, 
Unitless

(SI Metric)

Average 
Outside 

Diameter

(D)

Average 
Outside 

Diameter

(D)

Nominal 
Wall 

Thickness 
Standard 

Weight Pipe 
(t)

Nominal 
Wall 

Thickness 
Standard 

Weight Pipe 
(t)

Approximate 
Internal Area

(Note 1)

Approximate 
Internal Area

(Note 1)

ASME B36.10M

Unitless Unitless in. mm in. mm in2 mm2

NPS 3/8 DN 10 0.675 17.1 0.091 2.31 0.191 122

NPS 1/2 DN 15 0.840 21.3 0.109 2.77 0.304 195

NPS 3/4 DN 20 1.050 26.7 0.113 2.87 0.533 345

NPS 1 DN 25 1.315 33.4 0.133 3.38 0.864 557

NPS 1-1/4 DN 32 1.660 42.2 0.140 3.56 1.496 967

NPS 1-1/2 DN 40 1.900 48.3 0.145 3.68 2.036 1,316

NPS 2 DN 50 2.375 60.3 0.154 3.91 3.356 2,163

NPS 2-1/2 DN 65 2.875 73.0 0.203 5.16 4.788 3,086

NPS 3 DN 80 3.500 88.9 0.216 5.49 7.393 4,769

NPS 3-1/2 DN 90 4.000 101.6 0.226 5.74 9.887 6,379

NPS 4 DN 100 4.500 114.3 0.237 6.02 12.73 8,213

NPS 5 DN 125 5.563 141.3 0.258 6.55 20.00 12,908

NPS 6 DN 150 6.625 168.3 0.280 7.11 28.89 18,646

NPS 8 DN 200 8.625 219.1 0.332 8.18 49.78 32,283

NPS 10 DN 250 10.750 273.0 0.365 9.27 78.85 50,854

NPS 12 DN 300 12.750 323.8 0.375 9.53 113.1 72,937

Note 1: 

In applying these rules, the area of the pipe is always based upon standard weight pipe and the inlet size of the pres-

sure-reducing valve.

Where: D = outside diameter  of the pipe and t = nominal wall of the pipe

�㿽� =
� � − 2�

!

4
	

(15)

(15)
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SUPPLEMENT 3 

INSTALLATION OF LIQUID CARBON DIOXIDE STORAGE VESSELS

S3.1 SCOPE

Thii is  oeoent  rooieei reqsireoenti ror the initfooftion or Liqsie Cfrmon Dioxiee Storfne Veiieoi  

 LCDSVig, foo moxei, fo

iriteoi, itiooinn  ooo  H aontroo iriteoi, fne other foo in  ofae iriteoi itorinn 1,000 omi  454 kng or 

oeii or oiqsie CO
2
.

S3.2 GENERAL REQUIREMENTS STORAGE TANK LOCATION

LCDSVi ihosoe me initfooee in fn snenaooiee fref theneoer  oiiimoes LCDSVi thft eo not oeet foo ariterif 

for an unenclosed area shall be considered an enclosed area installation. An unenclosed area:

c) Shall be outdoors;

d) Shall be above grade; and

e) Shall not obstruct more than three sides of the perimeter with supports and walls. At least 25% of the 

perimeter area as calculated from the maximum height of the storage container shall be open to atmo-

sphere and openings shall be in direct conveyance with ground level.

S3.2.1 GENERAL REQUIREMENTS (ENCLOSED AND UNENCLOSED AREAS)

a) LCDSVi ihfoo not me ooaftee tithin 10 reet  3,050 oog or eoeoftori, sn roteatee  oftroro oeenei, or 

other areas where falling would result in dropping distances exceeding half the container height.

b) LCDSVi ihfoo me initfooee tith isrfaient aoefrfnae ror fooinn, o erftion, ofintenfnae, ini eation, fne 

replacement.

c) Orientftion or nozzoei fne fttfahoenti ihfoo me isah thft isrfaient aoefrfnae metteen the nozzoei, 

attachments, and the surrounding structures is maintained during the installation, the attachment of 

associated piping, and operation.

d) LCDSVi ihfoo not me initfooee on rooris

e) LCDSVi ihfoo me ifreor is  ortees Veiieo is  orti, rosneftioni, fne iettinni ihfoo \me in faaorefnae 

tith jsriieiationfo reqsireoenti, ofnsrfatsrer reaoooeneftioni fnesor other inesitrr itfnefrei fi 

f  oiafmoes The teinht or the oeiieo then rsoo or oiqsie afrmon eioxiee ihfoo me aoniieeree then eeiinn-

inn oeiieo is  ortis Deiinn or is  orti, rosneftioni, fne iettinni ihfoo aoniieer oimrftion  inaoseinn 

seismic and wind loads where necessary), movement (including thermal movement), and loadings. 

Veiieo rosneftioni or foori in osotiitorr msioeinni osit me af fmoe or is  ortinn the rsoo iriteo teinht 

and in accordance with building codes.

f) LCDSVi ihfoo not me initfooee tithin 36 ins  915 oog or eoeatriafo  fneois

g) LCDSVi initfooee osteoori in frefi in the oiainitr or oehiasofr trfrfa ihfoo me nsfreee to  reoent faai-

dental impact by vehicles. The guards or bollards shall be installed in accordance with local building 

codes or to a national recognized standard when no local building code exists.

h) LCDSVi ihfoo me eqsi  ee tith iiooftion ofooei in faaorefnae tith  frfnrf h NBIC  frt 1, S3s6s
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S3.2.2 UNENCLOSED AREA LCDSV INSTALLATIONS

Ir LCDSVi fre initfooee osteoori fne ex oiee to the eoeoenti, f  ro rifte feeitionfo  roteation ofr me  ro-

vided as necessary based on the general weather conditions and temperatures that the tank may be exposed 

to. Some possible issues include:

a) Exposure to high solar heating loads will increase the net evaporation rate and will decrease hold times 

in oot CO
2
 usage applications. The vessel may be covered or shade provided to help reduce the solar 

load and increase the time needed to reach the relief valve setting in low use applications.

b) Ir is  or oine ii not UV reiiitfnt then the is  or oine ihosoe me  roteatee oif aonesit or f  ro rifte 

covering.

S3.2.3  ENCLOSED AREA LCDSV INSTALLATIONS

a)  erofnent LCDSV initfooftioni tith reoote foo aonneationid

1) Shfoo me eqsi  ee tith f nfi eeteation iriteo initfooee in faaorefnae tith NBIC  frt 1, S3s4;

2) Shfoo hfoe iinnfne  oitee in faaorefnae tith NBIC  frt 1, S3s5; fne

3) Shfoo me eqsi  ee tith foo moxei; foo oinei fne ifretr reoiersoent ofooe airasiti initfooee in faaorefnae 

tith NBIC  frt 1, S3s6s

b)  ortfmoe LCDSV initfooftioni tith no  erofnent reoote foo aonneationd Warning: LCDSVs shall not 

be fllee  ieddor do  i einldree  oe r  ieeo  in n on urs iners   inr u rs  ll nr be udoee sd 

she d sr ee sd  i  ieinldree, foee   of

1) Shfoo me eqsi  ee tith f nfi eeteation iriteo initfooee in faaorefnae tith NBIC  frt 1, S3s4;

2) Shfoo hfoe iinnfne  oitee in faaorefnae tith NBIC  frt 1, S3s5;

3) Shall have a safety relief/vent valve circuit connected at all times except when the tank is being   

reoooee ror fooinns Conneati ofr me fttee tith qsiak eiiaonneat fttinni oeetinn the reqsireoenti 

or NBIC  frt 1, S3s6; fne

4) Shall be provided with a pathway that provides a smooth rolling surface to the outdoor, unenclosed 

f

S3.3 FILLBOX LOCATION / SAFETY RELIEF/VENT VALVE CIRCUIT TERMINATION

Fioo moxei fnesor oent ofooe teroinftioni ihfoo me initfooee fmooe nrfee, osteoori in fn snenaooiee, rree firfot 

frefs The foo aonneation ihfoo me ooaftee io not to io eee oefni or enreii or the o erftion or iieetfok aeoofr 

entrance doors, including during the delivery process and shall be:

1)  t oefit 36 ins  915 oog rroo fnr eoor or o erfmoe tineoti;

2)  t oefit 36 ins  915 oog fmooe nrfee;

3) Shall not be located within 10 ft. (31 m) from side to side at the same level or below, from any air 

intakes; and

4) Shall not be located within 10 ft. (31 m) from stairwells that go below grade.

S3.4  GAS DETECTION SYSTEMS

Rooms or areas where carbon dioxide storage vessel(s) are located indoors or in enclosed or below grade 

outdoor locations shall be provided with a gas detection and alarm system for general area monitoring that 
(15)
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ii af fmoe or eeteatinn fne notirrinn msioeinn oaas fnti or f CO
2
 gas release. Alarms will be designed to 

fatiofte f oot oeoeo  re-fofro ft 5,000   o aonaentrftion or CO
2
 and a full high alarm at 30,000 ppm concen-

trftion or CO
2
 thiah ii the NIOSH &  CUIH 15 oinste Short Tero Ex oisre Lioit ror CO

2
. These systems 

are not designed for employee personal exposure monitoring. Gas detection systems shall be installed and 

teitee in faaorefnae tith ofnsrfatsrer’i initfooftion initrsationi fne the rooootinn reqsireoentid

a) Activation of the gas detection system shall activate an audible alarm within the room or area in which 

the carbon dioxide storage vessel is located.

b) Audible alarms shall also be placed at the entrance(s) to the room or area where the carbon dioxide 

itorfne oeiieo fnesor foo mox ii ooaftee to notirr fnrone tho oinht trr to enter the fref or f  otentifo 

problem.

S3.5 SIGNAGE

FIGURE S3.5 

CO2 W RNINU SIUN

Warning signs shall be posted at the entrance to the building, room, enclosure, or enclosed area where the 

container is located. The warning sign shall be at least 8 in. (200 mm) wide and 6 in. (150 mm) high. The 

toreinn ihfoo me aonaiie fne efir to refe fne the s  er  ortion or the iinn osit me orfnne fi ihotn in fnsre 

NBIC  frt 1, S3s5s The iize or the oetterinn osit me fi ofrne fi  oiiimoe ror the inteneee oietinn eiitfnae fne 

in faaorefnae tith jsriieiationfo reqsireoentis When no jsriieiationfo reqsireoenti exiit, the oinioso oetter 

heinht ihfoo me in faaorefnae tith NEM   oeriafn Nftionfo Stfnefre ror Enoironoentfo fne Ffaioitr Sfretr 

Sinni   NSI Z535s2gs The tfrninn iinn ihfoo me fi ihotn in Finsre S3s5s

Additional instructional signage shall be posted outside of the area where the container is located and such 

signage shall contain at minimum the following information:

(15)

-
-
`
,
`
`
`
,
`
`
`
,
,
`
,
,
,
,
`
`
,
,
,
,
,
,
,
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



82

NATIONAL BOARD INSPECTION CODE2015

SECTION 6

S
U

P
P
L
. 
3

a) Cfrmon Dioxiee Monitori ror nenerfo fref oonitorinn  not eo ooree  erionfo ex oisre oonitorinng 

are provided in this area. These monitors are set to alarm at 5,000 ppm for the low level alarm and at 

30,000 ppm for high level alarm.

b) Lot Leoeo  ofro  5,000   og –  rooiee f  ro rifte aroii oentioftion to the frefs  erionneo ofr enter 

area for short periods of time (not to exceed 15 minutes at a time) in order to identify and repair poten-

tial leaks.

c) Hinh Leoeo  ofro  30,000   og –  erionneo ihosoe eofasfte the fref fne nomoer ihosoe enter the 

frreatee fref tithost  ro er ieor-aontfinee mrefthinn f  frftsi sntio the fref ii feeqsfteor oentioftee 

fne the aonaentrftion or CO
2 
is reduced below the high alarm limit.

S3.6  VALVES, PIPING, TUBING, AND FITTINGS

a) Materials – Mfterifoi ieoeatee ror ofooei,  i inn, tsminn, hoiei, fne f

ihfoo oeet rooootinn reqsireoentid

1) Coo onenti osit me aoo ftimoe ror sie tith CO
2
 in the  hfie  nfi, or oiqsie in the f  oiafmoe 

circuit) it encounters in the system.

2) Coo onenti ihfoo me rftee ror the o erftionfo teo erftsrei fne  reiisrei enaosnteree in the 

applicable circuit of the system.

3) Shfoo me itfinoeii iteeo, ao  er, mrfii, or  ofitias ooroer ofterifoi rftee ror CO
2
.

4) Onor fttinni fne aonneationi reaoooeneee mr the ofnsrfatsrer ihfoo me siee ror foo hoiei, tsmei, 

and piping.

5)  oo ofooei fne fttinni siee on the LCDSV ihfoo me rftee ror the ofxioso foootfmoe torkinn  rei-

sure stamped on the tank.

6)  oo  i inn, hoiei, fne tsminn siee in the LCDSV iriteo ihfoo me rftee ror the torkinn  reiisre or 

the applicable circuit in the system and have a burst pressure rating of at least four times the maxi-

mum allowable working pressure of the piping, hose, or tubing.

b) Rel ef V loer – Efah LCDSV ihfoo hfoe ft oefit one  SMEsNB itfo ee & aertif

 reiisre iettinn ft or meoot the M W  or the tfnks The reoier ofooe ihfoo me isitfmoe ror the teo erf-

tsrei fne foti ex erienaee esrinn reoier ofooe o erftions The oinioso reoier ofooe af faitr ihfoo me 

eeiinnftee mr the ofnsrfatsrers  eeitionfo reoier ofooei thft eo not reqsire  SME itfo i ofr me fee-

ee  er reaoooeneftioni in Coo reiiee Ufi  iioaiftion  fo hoet, CU  S-1s3  reiisre Reoier Deoiae 

Stfnefrei  frt 3, Stftionfrr Storfne Contfineri ror Coo reiiee Ufieis Diiahfrne oinei rroo the reoier 

ofooei ihfoo me iizee in faaorefnae tith tfmoei NBIC  frt 1, S3s6-f fne S3s6-ms 

Note: Dse to the eeiinn or the LCDSV, the eiiahfrne oine ofr me iofooer in eifoeter thfn the reoier ofooe 

outlet size.

C  s did Coo fniei fnesor ineioiesfoi fooinn or refooinn LCDSVi ihfoo me rei oniimoe ror stioizinn foo 

eqsi oent thft ii faae tfmoe to the ofnsrfatsrer to  reoent ooer  reiisrizftion or the oeiieos

c) Irdl s di V loer – Efah LCDSV ihfoo hfoe fn iiooftion ofooe initfooee on the foo oine fne tfnk eii-

ahfrne, or nfi is  or oine in faaorefnae tith the rooootinn reqsireoentid

1) Iiooftion ofooei ihfoo me ooaftee on the tfnk or ft fn faaeiiimoe  oint fi nefr to the itorfne tfnk  

as possible.

2) All valves shall be designed or marked to indicate clearly whether they are open or closed.

3) All valves shall be capable of being locked or tagged in the closed position for servicing.
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4) Ufi Ss  or fne Liqsie CO
2
 Fioo Vfooei ihfoo me aoefror ofrkee ror efir ieentifaftions

d) S fesn Rel ef/Veis L ier – Sfretr reoiersoent oinei ihfoo me fi ihort fne itrfinht fi  oiiimoe tith a con-

tinuous routing to an unenclosed area outside the building and installed in accordance with the manu-

rfatsrer’i initrsationis The oent oine ig ihfoo me f aontinsosi rsn rroo the oeiieo  reiisre reoier eeoiae 

oent  i inn to the ostiiee oent oine eiiahfrne fttinns Meahfniafo jointi in oetfooia  i inn fne tsminn ihfoo 

be visible and inspectable. Any splices in plastic or polymeric tubing shall be done within three feet 

of the vessel and must be visible and inspectable. These lines shall be free of physical defects such 

fi arfakinn or kinkinn fne foo aonneationi ihfoo me ieasreor rfitenee to the LCDSV fne the foo moxs 

All safety relief/vent lines shall be protected to prevent penetration by nail, projectile, or other foreign 

omjeat then rostee throsnh f tfoo, foor, or aeioinns The oinioso iize fne oennth or the oinei ihfoo me 

in faaorefnae tith NBIC  frt 1, Tfmoei S3s6-f fne S3s6-ms Fittinni or other aonneationi ofr reisot in 

f ooafoizee reesation in eifoeter hfoe meen rfatoree into the oennthi nioen mr the NBIC  frt 1, Tfmoei 

S3.6-a and S3.6-b.

Note: Dse to the eeiinn or the LCDSV, the eiiahfrne oine ofr me iofooer in eifoeter thfn the reoier ofooe 

ostoet iize mst ihfoo not me iofooer thfn thft ihotn in NBIC  frt 1, Tfmoei S3s6-f fne S3s6-ms

S3.6.1 SYSTEM DESCRIPTION

The Liqsie Cfrmon Dioxiee Beoerfne iriteoi inaosee the Liqsie Cfrmon Dioxiee Storfne Veiieo or LCDSV 

 tfnkg fne fiioaiftee ism-iriteo airasiti -  Liqsie CO2 foo airasit, fne fiioaiftee ism-iriteo airasiti fne 

 reiisre reoier s oent oine airasits The LCDSVi fre ofasso inisoftee  reiisre oeiieoi, aonitrsatee or itfin-

oeii iteeo, tith Ss er Inisoftion trf  inn metteen the inner  reiisre oeiieo fne the oster ofasso jfakets 

 See Finsre S3s6s1-fg  Theie  reiisre oeiieoi fre tr iafoor eeiinnee ror f ofxioso foootfmoe torkinn 

 reiisre  M W g or either 300  iin  2,068 k fg or 283  iin  1,951 k fgs The LCDSV aooe eqsi  ee tith 

fn  SMEsNB aertifee “UV”  riofrr Reoier Vfooe   RVg iet ft or meoot the M W  or the oeiieos   eeitionfoor, 

fi reaoooeneee mr the Coo reiiee Ufi  iioaiftion  fo hoet CU  S-1s3,   RESSURE RELIEF DEVICE 

ST ND RDS   RT 3 - ST TION RY STOR UE CONT INERS FOR COM RESSED U SSESg f iea-

onefrr reoier ofooe ofr me initfooees Thii ieaonefrr reoier ofooe ii merone the iao e or  SME Seation VIII, 

Dioiiion 1 fne ii not reqsiree to me  SMEsNB itfo ee fne aertifees Thii feeitionfo  RV ii tr iafoor rftee no 

hinher thfn 1s5 tioei the oeiieo M W s 

Operating conditions of the system, components, and inner pressure vessel can vary causing temperatures 

fne  reiisrei to rfnne rroo 90  iin  -56°Fg to 300  iin  +2°Fg {620 k f  -49°Cg to 2,068 k f  -16°Cg}s Beoot 

fmost 60  iin  413 k fg in the tfnk, oiqsie CO
2
 menini ahfnninn to iooie  hfie  err iaegs Ir the tfnk meaooei 

aoo oeteor ee reiisrizee to 0  iin, teo erftsrei iniiee the tfnk aosoe refah -109°F  -78°Cg,  iooie err iaegs 

When oiqsie CO
2 
tsrni to iooie err iae in f aoo oeteor ee reiisrizee tfnk, foo CO

2
 nfi fot in the iriteo 

ceases and the tank becomes nonfunctional.

See the fttfahee CO
2
  hfie Difnrfo NBIC  frt 1; Finsre S3s6s1-m, ihotinn the tr iafo o erftinn rfnne or 

theie iriteois Coo onenti externfo to the LCDSV inner tfnk  reiisre oeiieo ofr enaosnter  reiisrei fne 

teo erftsrei metteen 90  iin, fne -56°F to 300  iin fne +2°F, rei eatioeor {metteen 620 k f, fne -49°C to 

2,068 k f fne -16°C, rei eatioeor}sTr iafo o erftinn  reiisrei fne teo erftsrei ofrr in efah or the fiioai-

ftee ism-iriteo airasitis  See NBIC  frt 1, Tfmoe S3s6s1-mg

TABLE S3.6.1 

TY IC L O ER TINU  RESSURES & TEM ER TURES OF LCDSV SYSTEMS

System Component Operat

Sonrage Veeeen  

(oa k i oer an cn nitn es
90 – 300 peig -56°F on +2°F

Liqoin CO2 Finn Li e 150 – 300 peig -34°F on +2°F

Preeeore Renie  Gae Ve o Li e 0 – 120 peig Ambie o on -50°F

(15)
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FIGURE S3.6.1-a 
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FIGURE 3.6.1-b 
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2
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2
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s
u
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 (
p
s
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)

300 psig

125 psig

60.4 psig

-140      -100             -60     -20            20    60

-69.83   -42°F           +2°                              87

Temperature 

TABLE S3.6-a 

MINIMUM LCDSV SYSTEM RELIEF s VENT LINE REQUIREMENTS  MET LLICg

Tank Size (Pounds)
Fire Flow Rate 

Requirements (Pounds 
per Minute)

Maximum length of 3/8 
inch ID Metallic Tube 

Allowed

Maximum length of 1/2 
inch ID Metallic Tube 

Allowed

Leee oha  500 2.60 maximom 80  eeo 100  eeo

500 - 750 3.85 maximom 55  eeo 100  eeo

Over 750 – 1,000 5.51 maximom 18  eeo 100  eeo

--`,```,```,,`,,,,``,,,,,,,,,,-`-`,,`,,`,`,,`---
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TABLE S3.6-b 

MINIMUM LCDSV SYSTEM RELIEF s VENT LINE REQUIREMENTS   L STICs OLYMERg

Tank Size (Pounds)
Fire Flow Rate 

Requirements (Pounds 
per Minute)

Maximum length of 3/8 
inch ID plastccppllyer 

Tube Allowed

Maximum length of 1/2 
inch ID plastccppllyer 

Tube Allowed

Leee oha  500 2.60 maximom 100  eeo 100  eeo

500 - 750 3.85 maximom 100  eeo 100  eeo

Over 750 – 1,000 5.51 maximom N/A eee 1/2 i ch 100  eeo

TABLE S3.6M-a 

METRIC MINIMUM LCDSV SYSTEM RELIEF s VENT LINE REQUIREMENTS  MET LLICg

Tank Size (kg)
Fire Flow Rate 

Requirements (kg per 
Minute)

Maximum length of 10 
mm ID Metallic Tube 

Allowed

Maximum length of 13 
mm ID Metallic Tube 

Allowed

Leee oha  227 1.18 maximom 24  eeo 30.5 m

227 - 340 1.75 maximom 17  eeo 30.5 m

Over 340 - 454 2.5 maximom 5.5  eeo 30.5 m

TABLE S3.6M-b 

METRIC MINIMUM LCDSV SYSTEM RELIEF s VENT LINE REQUIREMENTS  
  L STICs OLYMERg

Tank Size (kg)
Fire Flow Rate 

Requirements (kg per 
Minute)

Maximum length of 10 
yy ID plastccppllyer 

Tube Allowed

Maximum length of 13 
yyID plastccppllyer 

Tube Allowed

Leee oha  227 1.80 maximom 30.5 m 30.5 m

227 - 340 1.75 maximom 30.5 m 30.5 m

Over 340 - 454 2.50 maximom N/A eee 13 mm 30.5 m

Note: 

Dse to the eeiinn or the LCDSV, the eiiahfrne oine ofr me iofooer in eifoeter thfn the reoier ofooe 

ostoet iize mst ihfoo not me iofooer thfn thft ihotn in tfmoei NBIC  frt 1,  S3s6-f fne -ms

--`,```,```,,`,,,,``,,,,,,,,,,-`-`,,`,,`,`,,`---
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SUPPLEMENT 4 

INSTALLATION OF BIOMASS (WOOD/SOLID FUEL) FIRED BOILERS

S4.1 SCOPE

Thii is  oeoent  rooieei reqsireoenti ror the initfooftion or mioofii  tooesiooie rseog free moioeri as de-

f

S4.2 PURPOSE

a) The  sr oie or theie rsoei ii to eitfmoiih oinioso reqsireoenti ror the initfooftion or mioofis boilers.

b) It ihosoe me reaonnizee thft ofnr or the reqsireoenti inaoseee in theie rsoei osit me aoniieeree in 

the design of the boiler by the manufacturer. However, the owner-user is responsible for ensuring that 

the initfooftion aoo oiei tith foo the f  oiafmoe reqsireoenti aontfinee hereins Fsrther, the initfooer 

is responsible for complying with the applicable sections when performing work on the behalf of the 

owner-user. 

c) Thii is  oeoent  rooieei reqsireoenti ror the initfooftion fne aontroo or moioeri thiah sie mioofii fi 

a major fuel component and will address the differences that occur when solid fuels, such as biomass, 

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

handling and distribution systems. 

d) Fseoi tioo ofrr tieeor ee eneinn s on iosrae, ooiitsre aontent,  frtiaoe iize, fne eiitrimstion; hoteoer, 

onae the rseo hfi meen eitfmoiihee, the otner-sier ihosoe fehere to the orininfo i eaifaftion fi 

closely as possible in order to minimize handling, combustion, and emissions problems. 

e)  eeitionfoor, the eoiiiioni aontroo eqsi oent ii eeiinnee frosne the initifo rseo i eaifaftions  nr 

ahfnnei in rseo free tioo io fat on the  errorofnae or the ofriosi eoeoenti or the eoiiiioni aontroo 

system.

f) Bioofii moioeri fne moioer roooi reqsire feeitionfo aoniieerftioni thfn trfeitionfoor rseoee moioeri thft 

may include:

1) Trfni ortftion or the rseo rroo f itorfne rfaioitr to f oeterinn eeoiae tithin the eqsi oent rooo;

2) Transportation of the metered fuel to the boiler for distribution to a combustion system whether it be 

f nrfte s on thiah the aoomsition tfkei  ofae, f msmmoinn fsieizee mee, airasoftinn fsieizee mee or 

suspension burner; 

3) In nrfte mfiee aoomsition iriteoi aoomsition fir ii tr iafoor eioieee into fn sneerfre fir iriteo 

fne fn ooerfre fir iriteo, efah or thiah osit me aooieor aontroooee in oreer to  roesae aoefn, 

erf

4) Inesaee erfrt rfni to ooeraooe the  reiisre ero  or the eoiiiioni aontroo eqsi oent;

5)   fr fih or afrmoni rearaoe iriteo, to retsrn snmsrnee afrmon to the aoomsition zone; fne

6)  n fih reooofo iriteo, to oooe fih rroo the moioer fne eoiiiioni aontroo eqsi oent to isitfmoe 

cooling and storage area.

S4.3 DETERMINATION OF ALLOWABLE OPERATING PARAMETERS

The allowable operating parameters of the combustion side shall be installed in accordance with jurisdic-

tionfo fne enoironoenti reqsireoenti, ofnsrfatsrer’i reaoooeneftioni, fnesor inesitrifo itfnefrei, fi 

applicable.

(15)

(15)

(15)
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S4.4 GENERAL REQUIREMENTS

a)  oter moioeri stioizinn mioofii fi the  riofrr rseo iosrae ihfoo oeet the reqsireoenti or NBIC  frt 1, 

Section 2 and this supplement. 

b) Steam heating, hot water heating, and hot water supply boilers utilizing biomass as the primary fuel 

iosrae ihfoo oeet the reqsireoenti or NBIC  frt 1, Seation 3 fne thii is  oeoents 

S4.5 FUEL SYSTEM REQUIREMENTS AND CONTROLS

a) Fseo Trfni ort Sriteoi ihfoo feereii  reieroinn rseo  frtiaoe iize eiitrimstion, fre  reoention, fne the 

is  reiiion or frei or ex ooiionis  In f iinnoe initfooftion, ofriosi tr ei or rseo trfni ortftion iriteoi 

may co-exist. The most common systems are:

1) Conoeror iriteoi – In theie iriteoi rseo ii ero  ee onto f oooinn meot, msaket eoeoftor, erfn 

link conveyor, or a screw or auger mechanism. Speed of the conveyor may be varied to meet fuel 

demand.

2) Lefn  hfie  nesoftia iriteoi – In theie iriteoi rseo ii ero  ee into f oooinn firitrefo, oixei 

with the air, and travels through a pipe at a velocity of approximately 5,000 ft/min (1,525 m/min). Air 

pressures are in the region of 25 inches (635 mm) water column.

3) Denie  hfie  nesoftia iriteoi –  n interoittent or mftah reee iriteo, in thiah rseo ii ero  ee 

throsnh f ofooe  eooe ofooeg into f  reiisre oeiieos When the oeiieo ii fooee, the ofooe ii aooiee, 

fir ft f  reiisre metteen 30 to 100  iin  200 to 700 k fg ii feoittee fne the rseo oefoei the oeiieo 

in the roro or f “iosn”s The ieqsenae then re eftis  Note thft theie iriteoi fre foio siee ror fih 

handling.)  

b) Fseo Trfni ort Sooie Fseo Meterinn Sriteoi ofrr ee eneinn s on the rseo siee fne the  frtiaoe iize 

distribution. These metering systems include but are not limited to:

1) Vfrifmoe i eee fsneri

a. Vfrifmoe i eee, heoiafoor finhtee, fsneri afn me ooaftee in the mottoo or f rseo oeterinn mins 

 oternftioeor, ther aosoe me f  frt or f retort tr e itokers  The fsner eioeniioni, finhtinn, fne 

speed range are selected on the basis of fuel being burned, its size range, heating value, and 

reqsiree moioer tsrneotn rfnnes The oeteree rseo tr iafoor ii then ero  ee into the throft or f 

oentsri  or in iooe afiei f  ofin  i eg thosnh thiah the rseo trfni ort fir foti to afrrr the rseo 

into the boiler combustion zone, for distribution on a grate, upon which the burning of the fuel 

takes place. 

2) Vfrifmoe i eee fir-ooak ofooei

a. This valve is basically a rotating slotted cylinder, operating within an outer cylinder, suitably 

iefoee to  reoent oefkfnes Rotftionfo i eee fne ioot eioeniioni afn me ofriee to faaoooo-

efte ahfnnei in rseo fot rftes The rseo  fiiinn throsnh the ofooe, tr iafoor, ii ee oiitee onto f 

moving grate type stoker. 

3) Vfrifmoe itroke rfoi

a. This is another device that can be located on the bottom of a metering bin, is typically used on 

smaller units, and is essentially a batch feed mechanism. The stroke of the ram is adjusted to 

iet rseo f

(15)

(15)
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S4.6 COMBUSTION REQUIREMENTS

a) Ooerfre  irsUneerfr  

When iooie rseoi fre msrnee on f nrfte, rfther thfn in fsieizee mee sniti or in isi eniion, it ii normal 

practice to introduce some of the combustion air under the grate, or bed, and the remainder over the 

mees In ofnr afiei rseo trfni ort fir meaooei f  frt or the ooer-the-mee aoomsition firs The  ro or-

tioninn or the ooerfre to sneerfre firfot rftei ii ee eneent s on ieoerfo rfatori, isah fi rseo  frtiaoe 

iize, rseo eeniitr, msrn rfte fne oooftioeis In nenerfo the omjeatioe ii to net fi aoo oete f msrn on the 

nrfte fi  oiiimoe, tithost areftinn ofrne qsfntitiei or  frtiasofte eoiiiioni, fne then siinn the ooerfre 

air to complete burning of the volatile and small particulate matter, leaving the fuel bed.

b) Loii or aoomsition fir rroo either the sneerfre or ooerfre iosrae ihfoo afsie ihstorr or the rseo is  or 

and a lockout condition. The control system shall be capable of maintaining the correct relationship 

metteen sneerfre fir fne ooerfre fir, ooer the aoo oete frinn rfnne or the moioer, thioe  roootinn aoo-

plete burning with minimum particulate emissions. 

c)  ronrfooinn Controoi 

 ronrfooinn aontrooi ofr me reofr mfiee, or on oore asrrent sniti,  ronrfoofmoe oonia aontroooer 

  LCg mfiees Interfatioe nrf hiai eii ofri ofr foio me inaor orftee into the iriteos  aaeii to  LC 

mfiee aontrooi fne interfatioe nrf hia eii ofri ihfoo me oioitee to qsfoifee ineioiesfoi fne  fiitore 

 roteatees  LC rsnationi ihfoo me aonfnee to the norofo moioer o erftinn oonia, aooerinn itfrts , inter-

ooaki, fne norofo ihsteotn ieqsenaeis  LC oonia ihfoo not interrere tith, or ooer-riee ifretr aontrooi, 

thiah afsie moioer ifretr ihsteotn then fatioftees The  LC oonia ihfoo aoo or tith the reqsireoenti 

or NF  -85s

d)  re-f  

In feeition to the Sfretr Controoi eefnee in NBIC  frt 2, Seationi S4s5, S4s6 fg, fne S4s6 mg,  rooe 

thft the rooootinn fir hfneoinn rfni fre o erftinn  ro eror ihfoo me reqsirees 

1) Inesaee erfrt rfni, 

2) Fseo trfni ort rfni, 

3) Uneerf

4) Cfrmon, or frfih, re-injeation rfnis 

In afiei there ofrifmoe i eee erioei fre siee on rfni, the aoomsition iriteo ofnsrfatsrer’i initrsa-

tioni ihfoo me rooootee in teroi or the foootfmoe s  er fne ooter oioiti or the  oter is  or rreqsenar  Hzgs

e)  re- srninn  

 re- srninn the moioer fne iti oentinn iriteo ihfoo me reqsirees Unoeii eefnee othertiie mr the ofn-

rfatsrer or the rseo msrninn eqsi oent, the  re- srne ofr me fahieoee mr o erftinn the inesaee erfrt  

fan prior to starting the remaining fans in the installation.

 srne fir ooosoe ihfoo me iet esrinn aoooiiiioninn mr the aoomsition iriteo ofnsrfatsrer, or the ofn-

srfatsrer’i re reientftioe, in faaorefnae tith f  oiafmoe aoeei or itfnefrei fne ihfoo not me af fmoe or 

being reset by operating personnel.

f) Innition Sriteoi 

Solid fuel ignition systems and/or methods can vary from the placement of manually ignited, oil soaked 

rfni on the rseo mee, to nfi or oio free  ioot msrneri or ofnaei mst in foo afiei ihfoo me in faaorefnae the 

ofnsrfatsrer’i reaoooeneftionis 

(15)
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g) Firinn Rfte Controo fne Fseos ir Rftio Controo 

The aontroo iriteo ihfoo me af fmoe or ofintfininn the eeiiree fir to rseo rftio ooer the entire frinn 

range of the boiler, while promoting clean, stable combustion.

h) Re-injeation Sriteoi 

In initfooftioni there fr fih ii re-injeatee rroo f osoti-araoone aoooeator into the aoomsition zone ror 

carbon re-burn; precautions should be taken to ensure that plugging of the reinjection pipe work does 

not oaasrs Coniieerftion ihosoe me nioen to initfooinn aoefnosti in the  i e torks 

i) Shsteotn fne  oit  srne 

Unoeii the moioer ofnsrfatsrer’i initrsationi itfte othertiie, the rseo is  or ihfoo me teroinftee ft 

ihsteotn, fne the ooerfre fir ihosoe reofin on sntio the rseo mee ii msrnee ost, fne the reiiese aoooees

-
-
`
,
`
`
`
,
`
`
`
,
,
`
,
,
,
,
`
`
,
,
,
,
,
,
,
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



91

2015

SECTION 6

S
U

P
P
L
. 
5

NB-23

SUPPLEMENT 5  

INSTALLATION OF THERMAL FLUID HEATERS

S5.1 SCOPE

Thii is  oeoent eeiarimei nsieeoinei ror the initfooftion or f therofo fsie hefters   therofo fsie hefter sys-

tem consists of the heater, expansion tank, circulating pump, safe catchment with the proper piping and con-

trols to heat jacketed kettles, presses, reactors, ovens, exchangers, etc. The scope does not include thermal 

f

S5.2 DEFINITION

Therofo fsied f fsie  other thfn tfterg thft ii aheoiafoor itfmoe ooer f ofrne teo erftsre rfnne fne is spe-

aifafoor eeiinnee ror sie fi f heft trfnirer oeeisos

Therofo fsie hefterd f aooiee ooo  oiqsie  hfie hefter  fooeee  reiisre oeiieog in thiah the heft trfnirer 

oeeif ii heftee mst no of orizftion tfkei  ofae tithin the oeiieos De eneinn on the fsie ieoeation fne o -

erftinn  frfoeteri, iriteoi ofr me o en or aooiee to the ftooi heres Cooiee iriteoi ofr me  reiisrizee 

with an inert gas blanket.

Therofo fsie of orizerd f hefter in thiah the therofo fsie ii of orizee tithin the  reiisre oeiieos

S5.3 GENERAL REQUIREMENTS

S5.3.1 SUPPORTS, FOUNDATIONS, AND SETTINGS

Efah therofo fsie hefter fne iti fiioaiftee  i inn osit me ifreor is  ortees Deiinn or is  orti, founda-

tions, and settings shall consider vibration (including seismic where necessary), movement (including thermal 

oooeoentg, fne oofeinni  inaoseinn the teinht or the fsie in the iriteog in faaorefnae tith jsriieiationfo 

reqsireoenti, ofnsrfatsrer’i reaoooeneftioni, fnesor other inesitrr itfnefrei, fi f  oiafmoes

S5.3.2 STRUCTURAL STEEL

a) Ir the therofo fsie hefter ii is  ortee mr itrsatsrfo iteeo tork, the iteeo is  ortinn oeomeri shall be 

so located or insulated that the heat from the furnace will not affect its strength.

b) Strsatsrfo iteeo ihfoo me initfooee in faaorefnae tith jsriieiationfo reqsireoenti, ofnsrfatsrer’i reaoo-

mendations, and/or other industry standards, as applicable.

S5.3.3 SETTINGS

The therofo fsie hefter ihfoo me initfooee on f fft, oeoeo, nonaoomsitimoe isrrfae  rererfmor or aoncrete 

to  roteat fnfinit fnr fre hfzfres   4 ins  100 oog aontfinoent asrm or 2 ins  25 oog, iefo teoeee eri  oi  

frosne the therofo fsie hefter eqsi oent ikie ihfoo me  rooieees

S5.3.4 CLEARANCES

a) Therofo fsie hefter initfooftioni ihfoo fooot ror norofo o erftion, ofintenfnae, fne ini eations. There 

ihfoo me ft oefit 18 ins  460 oog or aoefrfnae on efah iiee or the therofo fsie hefter to enfmoe faaeii 

ror ofintenfnae fnesor ini eation fatioitieis Therofo fsie hefteri o erftee in mftterr ihfoo not me 

initfooee aooier thfn 18 ins  460 oog rroo efah others The rront or refr or fnr therofo fsie hefter ihfoo 

not me ooaftee nefrer thfn 36 ins  915 oog rroo fnr tfoo or itrsatsres

(15)

(15)

(15)

(15)

(15)

(15)
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b) Vertiafo hefteri ihfoo hfoe ft oefit 60 ins  1,520 oog aoefrfnae rroo the to  or the hefter or fi reaoo-

mended by the heater manufacturer.

c) Heaters with a bottom opening used for inspection or maintenance shall have at least 18 in. (460 mm) 

of unobstructed clearance.

d) NOTE:  oternftioe aoefrfnaei in faaorefnae tith the ofnsrfatsrer’i reaoooeneftion fre ismjeat to 

acceptance by the Jurisdiction.

S5.4 THERMAL FLUID HEATER ROOM REQUIREMENTS

S5.4.1 EXIT

Two oefni or exit ihfoo me  rooieee ror therofo fsie hefter roooi exaeeeinn 500 iqs rts  46s5 iqs og foor 

fref fne aontfininn one or oore therofo fsie hefteri hfoinn f aoominee rseo af faitr or 1,000,000 Btss

hr  293 kWg or oores Efah eoeoftion ihfoo me  rooieee tith ft oefit tto oefni or exit, efah to me reooteor 

ooaftee rroo the others    oftroro ft the to  or f iinnoe therofo fsie hefter ii not aoniieeree fn eoeoftions

S5.4.2 LADDERS AND RUNWAYS

a) All walkways, runways and platforms shall be:

1) Of metal construction;

2)  rooieee metteen or ooer the to  or hefteri thft fre oore thfn 8 rts  2s4 og fmooe the o erftinn 

f

3) Conitrsatee or ifretr trefei, itfnefre nrftinn, or iioiofr ofterifo fne hfoe f oinioso tieth or 30 

in. (760 mm);

4) Of bolted, welded, or riveted construction; and

5) Eqsi  ee tith hfnerfioi 42 ins  1,070 oog hinh tith fn interoeeifte rfio fne 4 ins  100 oog 

toe-board.

b) Stairways that serve as a means of access to walkways, runways, or platforms shall not exceed an 

fnnoe or 45 eenreei rroo the horizontfo fne me eqsi  ee tith hfnerfioi 42 ins  1,070 oog hinh tith fn 

intermediate rail.

c) Lfeeeri thft ieroe fi f oefni or faaeii to tfoktfri, rsntfri, or  oftroroi ihfood

1) Be or oetfo aonitrsation fne not oeii thfn 18 ins  460 oog tiee;

2) Have rungs that extend through the side members and are permanently secured;

3) Have a clearance of not less than 30 in. (760 mm) from the front of rungs to the nearest permanent 

object on the climbing side of the ladder;

4) Have a clearance of not less than 6½ in. (165 mm) from the back of rungs to the nearest permanent 

object; and

5) Have a clearance width of at least 15 in. (380 mm) from the center of the ladder on either side 

across the front of the ladder.

d) There shall be at least two permanently installed means of exit from walkways, runways, or platforms 

that exceed 6 ft. (1.8m) in length.

(15)

(15)
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S5.5 SYSTEM REQUIREMENTS

S5.5.1 THERMAL LIQUIDS (HEAT TRANSFER FLUIDS)

It ii extreoeor io ortfnt thft the  ro er heft trfnirer fsie me ieoeatee mr aoo etent  erionneo knotoedge-

fmoe or the iriteos Heft trfnirer f

a) Reiiit eeteriorftion ft the teo erftsrei inooooee to enisre oonn, sierso oire fne f aoefn iriteos

b)  oiieii nooe heft trfnirer ahfrfateriitiais

c) Have low vapor pressures at operating temperatures to permit operation at moderate pressures. Note: 

 roaeiiei reqsirinn therofo fsie teo erftsrei hinher thfn 650°F  340°Cg tioo reqsire the sie or i e-

aifotr fsiei tith hinh of or  reiisrei  esns 150  ii  1,030 k fg)s Theie fsiei foio tene to hfoe i eaifo 

environmental, safety, and health considerations.

d) Hfoe oot oiiaoiitiei to eearefie  so inn ooiiei  ese to  i e rriationg fne the  oter reqsiree ror 

circulation.

e) Be isitfmoe ror ostiiee teo erftsrei inooooee to  reoent rreeze s  snoeii f oefni or heft trfae hfi 

been implemented.

f) Meet environmental regulations.

The heft trfnirer fsie osit me ke t aoefn fne in  ro er aoneitions Teiti or the fsie ihfoo me aonesatee  er the 

fsie ofnsrfatsrer’i reaoooeneftioni mr f  rooee ofmorftorieis  nr heft trfnirer fsie thft ii feeee osit me 

aoefn fne or the  ro er i eaif

S5.5.2 EXPANSION

The ex fniion tfnk ihfoo hfoe isrfaient ooosoe to hfneoe the reqsiree ex fniion or the totfo iriteo thermal 

oiqsie ft the reqsiree o erftinn teo erftsres 

The ex fniion tfnk ihosoe me iizee io thft then the therofo oiqsie in the iriteo ii aooe, the tfnk tioo me one 

qsfrter rsoo or fi reaoooeneee mr the ofnsrfatsrers When the iriteo ii s  to o erftinn teo erftsre, the 

oeoeo or fsie in the ex fniion tfnk ihfoo not exaeee the ofnsrfatsrer’i reaoooeneftions   hinh ex fniion 

tfnk oiqsie oeoeo fofro ofr me siee ror ineiaftion or hinh oiqsie oeoeo in the ex fniion tfnk igs  n ex fniion 

tfnk oot oeoeo ititah  or iioiofr eeoiaeg ihfoo me siee to enisre the f  ro rifte oinioso oeoeo or fsie in the 

tfnk  er the ofnsrfatsrer’i reaoooeneftions Tri  inn or thii ititah ihosoe ihst eotn the  so  fne msrners 

The activation of this switch should activate an audible alarm and/or light. All expansion tank vents and drains 

ihfoo me  i ee to f ifre aftahoent or  er the ofnsrfatsrer’i reaoooeneftionis 

Ir the ex fniion tfnk ii to me  reiisrizee tith fn inert nfi,  reiisre reoier ihfoo me  rooieee in faaorefnae 

with the code of construction used for the expansion vessel. When a safety relief valve is used, it shall be 

piped to a safe catchment.

S5.5.3 CONNECTION

The airasoftinn  so  ihfoo me  i ee to the therofo fsie hefter  er the ofnsrfatsrer’i reaoooeneftioni. The 

ex fniion tfnk ihosoe me initfooee ft fn eoeoftion fmooe foo  i inn then  oiiimoes Ir the tfnk ii not ft the 

highest elevation, an inert gas blanket shall be used to pressurize the system to overcome the weight of the 

f

a) Ventee – The ex fniion tfnk ihfoo faaooooefte the Net  oiitioe Ssation Hefe  N SHg reqsireoenti 

or the airasoftinn  so  to  rooiee f N SH ror the airasoftinn  so s For non- reiisrizee tfnki, f oent 

(15)

(15)

(15)
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connection (open to the atmosphere) is part of the design and should be piped to a safe catchment with 

no valve in the piping.

b)  reiisrizee – The ex fniion tfnk ofr me  reiisrizee tith nitronen or other inert nfi fi reaoooeneee 

mr the f

 reiisre ofr me fejsitee to oeet the Net  oiitioe Ssation Hefe reqsireoent or the airasoftinn  so s 

Coo reiiee fir ii not reaoooeneee fi it oxieizei the therofo fsies Cfrmon eioxiee ii not reaoooene-

ee fi it eiiioooei into the fsie fne afn arefte afoitftion or other  romoeoi in the iriteos

S5.5.4 CIRCULATING PUMP

It ii eiientifo thft the  so  ieoeation me ofee mr aoo etent  erionneo thft fre knotoeenefmoe to the re-

qsireoenti or the i eaifa iriteos S eaifo fttention to hot fne aooe foinnoent reqsireoenti fne  so  aoooinn 

reqsireoenti osit me aoniieerees The airasoftinn  so  ositd

a)  rooiee the reqsiree fsie fot faroii the hefter tsme isrrfaes

b) Handle the Total System Head.

c) Be i eaifafoor eeiinnee to hfneoe the therofo fsie ft the hinh teo erftsrei fi teoo fi the oiiaoiitr re-

qsireoenti or aooe itfrt aoneitionis The  so  ihosoe me rftee ror the ofxioso o erftinn teo erftsre 

or the fsies   itrfiner ihosoe me ooaftee in efah  so  isation  i inns Uoome ofooei or other throttoinn 

valves should be considered in the pump discharge piping to throttle the pump if necessary to prevent 

it rroo rsnninn ost on iti asroes Dsfo  so i fre orten initfooee to  rooiee 100% reesnefnar in the afie 

or f  so  rfiosres   f

S5.5.5 PIPING AND VALVES

Cfrmon iteeo  i e isah fi S -53 or S -106 ii  rererree ror the entire  i inn iriteos Sefooeii  i e ihosoe 

be used ror therofo fsie  i inns Co  er, ao  er fooori, mrfii, mronze, fosoinso, or afit iron ihosoe not me 

siee fi ther fre inaoo ftimoe tith ooit therofo fsieis  oo jointi fne aonneationi N S 1  DN 25g fne ooer 

 tithin the fot airasitg ihosoe me teoeee or ffnnees Fsoo  enetrftion teoei ihfoo me siee in the  i inns  oo 

ffnne nfiketi ihfoo me isitfmoe ror the o erftinn teo erftsre,  reiisre, fne fsie siees S eaifo fttention 

ihfoo me nioen to the ex fniion or the  i inn ese to the hinh teo erftsrei inooooees Vfooei ihfoo me or iteeo 

ofterifo aoo ftimoe ror the therofo fsie fne teo erftsrei fne ihfoo me ffnnee or teoe tr e ofnsrfatsree 

rroo afit or rornee iteeo or esatioe irons Vfooe internfoi fne nofne iefoi ihfoo me ofee rroo ofterifoi isitfmoe 

ror sie tith hinh teo erftsre fsiei fne aoo ftimoe tith the i eaifa fsie stioizee in the iriteos When 2-tfr 

valves are utilized in the piping system, a back pressure regulating valve or automatic bypass valve shall be 

inaor orftee to enisre the  ro er fot throsnh the hefter ft foo tioei renfreoeii or aontroo ofooe  oiitions Ir 

3-way valves are used, balancing valves should be included.

Deiinn or  i inn is  orti ihosoe me in faaorefnae tith jsriieiationfo reqsireoenti, ofnsrfatsrer’i reaoo-

oeneftioni, fnesor other inesitrr itfnefrei fi f  oiafmoes Therofo inisoftion siee on the  i ei fne eqsi -

oent ihosoe me ieoeatee ror the inteneee  sr oie fne ror aoo ftimioitr tith the fsies Where there ii the 

 otentifo ror fsie iriteo oefki  ffnnee jointi, etasg, the therofo inisoftion ieoeatee ihosoe me non-fmior-

ments Lfoinftee rofo nofii or aeoosofr nofii  nonfmiorment, aooiee aeoog inisoftion fre exfo oei or isitfmoe 

insulation.

S5.5.6 FUEL

Fseo iriteoi, thether frinn on oio, nfi, or other ismitfnaei, ihfoo me initfooee in faaorefnae tith jsriieia-

tionfo fne enoironoentfo reqsireoenti, ofnsrfatsrer’i reaoooeneftioni, fnesor other inesitrr itfnefrei, 

as applicable.

(15)

(15)
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S5.5.7 ELECTRICAL

a) All wiring for controls, heat generating apparatus, and other appurtenances necessary for the operation 

or the therofo fsie hefter ig ihosoe me initfooee in faaorefnae tith the  rooiiioni or nftionfo or internf-

tional standards and comply with the applicable local electrical codes.

b)   ofnsfoor o erftee reoote ihsteotn ititah or airasit mrefker ihfoo me ooaftee jsit ostiiee the eqsi -

oent rooo eoor fne ofrkee ror efir ieentifaftions Coniieerftion ihosoe foio me nioen to the tr e fne 

location of the switch to safeguard against tampering.

c) A disconnecting means capable of being locked in the open position shall be installed at an accessible 

location at the heater so that the heater can be disconnected from all sources of potential. This discon-

necting means shall be an integral part of the heater or adjacent to it.

d) Ir the eqsi oent rooo eoor ii on the msioeinn exterior, the ihsteotn ititah ihfoo me ooaftee jsit iniiee 

the eoors Ir there ii oore thfn one eoor to the eqsi oent rooo, there ihfoo me f ihsteotn ititah ooaft-

ee ft efah eoor or enreiis For ftooi heria-nfi msrneri, fne oio msrneri there f rfn ii on f aoooon 

ihfrt tith the oio  so , the aoo oete msrner fne aontrooi ihosoe me ihst orrs For  oter msrneri tith 

eetfahee fsxioifriei, onor the rseo in st is  or to the f

e) Controoi ror Heft Uenerftinn    frftsi

1) Oio fne nfi-free fne eoeatriafoor heftee therofo fsie hefteri ihfoo me eqsi  ee tith isitfmoe  ri-

ofrr  ffoe ifrensfreg ifretr aontrooi, ifretr oioit ititahei fne aontrooi, fne msrneri or eoeatria 

elements by a nationally or internationally recognized standard.

2) The iromoo or the aertirrinn ornfnizftion thft hfi inoeitinftee isah eqsi oent fi hfoinn aoo oiee 

tith f nftionfoor reaonnizee itfnefre ihfoo me frfxee to the eqsi oent fne ihfoo me aoniieeree fi 

eoieenae thft the snit tfi ofnsrfatsree in faaorefnae tith thft itfnefres Therofo fsie hefter 

shall have:

a. Ex fniion tfnk oot oeoeo ititah, oiqsie oeoeo ititah  or iioiofr eeoiaeg interooakee tith the airas-

oftinn  so  o erftion to aonfro oinioso oeoeo in the ex fniion tfnk then the iriteo ii aooes 

This interlock prevents pump cavitation. The function of this device shall prevent burner and 

 so  o erftion ir the oiqsie oeoeo ii not feeqsftes

b. Therofo fsie teo erftsre o erftion aontroos Thii teo erftsre fatsftee aontroo ihfoo ihst eotn 

the rseo is  or then the iriteo refahei f  reiet o erftion teo erftsres Thii reqsireoent 

eoei not  reaosee the sie or feeitionfo o erftion aontroo eeoiaei then reqsirees

c. Hinh teo erftsre oioit ifretr ititah ooaftee on the therofo fsie hefter ostoets Thii oioit ihfoo 

 reoent the fsie teo erftsre rroo exaeeeinn the ofxioso foootfmoe teo erftsre or the 

i eaifa fsies The hinh teo erftsre oioit ifretr ititah iet  oint ihosoe me iet no hinher thfn 

the ofxioso teo erftsre i eaifee mr the fsie ofnsrfatsrer, hefter eeiinner, or eotnitrefo 

 roaeii oioiti, thiaheoer ii ooteits Fsnationinn or thii aontroo ihfoo afsie f ifretr ihsteotn 

and lockout. The manual rest may be incorporated in the temperature limit control. Where a re-

set device is separate from the temperature limit control, a means shall be provided to indicate 

actuation of the temperature sensing element. Each limit and operating control shall have its 

own sensing element and operating switch.

d.  riofrr f

ofin rseo ihst orr ofooe fne ihst orr  ioot rseo s on ooii or ffoe ft the  oint or is eroiiions The 

function of this control shall cause a safety shutdown and lockout.

e.  oter msrneri fne oeahfniafo erfrt ftooi heria msrneri ihfoo  rooiee ror the  reinnition  srn-

inn or the aoomsition ahfomer fne fse  fiieis The  srne ihfoo  rooiee no reter thfn rosr fir 

ahfnnei or nrefter fi i eaifee mr the ofnsrfatsrers
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f.  roor or f -

itiei fne foo teo erftsrei throsnh the hefters   oot fot aoneition afn afsie ooerheftinn, een-

rfeftion or the fsie or hefter aoio or tsme rfiosres  atioftion or thii interooak ihfoo afsie f ifretr 

shutdown of the burner and pump. One or more interlocks shall be provided to prove minimum 

fot throsnh the hefter ft foo o erftinn aoneitionis

3) In faaorefnae tith jsriieiationfo fne enoironoentfo reqsireoenti, ofnsrfatsrer’i reaoooenef-

tioni, fnesor other inesitrr itfnefrei, fi f  oiafmoe, Therofo fsie hefteri ofr foio hfoed

a.   hinh itfak teo erftsre ititah interooak – in the eoent or f hinh itfak teo erftsre  ineiaftion 

of improper combustion or cracked coil) this device shall shut off the burner and circulating 

pump and cause a lockout condition.

b.  n inert nfi iootherinn iriteo  itefo or CO
2
g – thii iriteo ii siee to qsenah aoomsition in 

the event of a cracked heater coil or tube. The gas smothering system should be installed per 

ooafo aoeei fne reqsireoentis   tr iafo iriteo ofr inaosee tto itfak oioit ititahei, fn fofro 

and valve to allow inert gas to enter the combustion chamber. One stack limit is set at a value 

fmooe the tr iafo itfak teo erftsre ror the eqsi oent  esns 1,000s ºF  540°Cg) fne the ieaone 

ii iet ft 100 ºF  40°Cg fmooe the frits Ir the oioit ii tri  ee, the  so  fne msrner tioo ihst eotns 

Ir the ieaone oioit ii tri  ee, the inert nfi ihfoo enter the aoomsition ahfomer to qsenah the 

ffoes

c.   hinh inoet  reiisre ititah – thii norofoor aooiee ititah ieniei  reiisre ft the hefter inoet 

and its setpoint is determined based on the system design pressure when the system is cold. 

 atioftion or thii ititah ineiaftei f reitriation in fot fne ihosoe ihsteotn the msrner fne 

pump and cause a lockout condition.

d.   oot inoet  reiisre ititah – thii norofoor o en ititah ieniei  reiisre ft the hefter inoet fne 

its setpoint is determined based on system pressure when the system is operating at tempera-

tsres  atioftion or thii ititah ineiaftei f reitriation in fot fne ihosoe ihsteotn the msrner fne 

pump and cause a lockout condition.

e.   hinh ostoet  reiisre ititah – thii norofoor aooiee ititah ieniei  reiisre ft the hefter ostoet 

and its setpoint is determined based on the system pressures when the system is at operating 

teo erftsres  atioftion or thii ititah ineiaftei f reitriation in fot fne ihosoe ihsteotn the 

burner and pump and cause a lockout condition. Note: the setpoint of this switch should be 

lower than the safety relief valve setting.

4) Theie eeoiaei ihfoo me initfooee in faaorefnae tith jsriieiationfo fne enoironoentfo reqsireoenti, 

ofnsrfatsrer’i reaoooeneftioni, fnesor inesitrr itfnefrei, fi f  oiafmoes

S5.5.8 VENTILATION AND COMBUSTION AIR

a) The eqsi oent rooo ihfoo hfoe fn feeqsfte fir is  or to  eroit aoefn, ifre aoomsition, oinioize ioot 

roroftion, fne ofintfin f oinioso or 19s5% oxrnen in the fir or the eqsi oent rooo fne isrfaient 

to maintain ambient temperatures as recommended by the heater manufacturer. The combustion and 

ventilation air should be supplied by either an unobstructed air opening or by power ventilation or fans. 

 

Note: When aoomsition fir ii is  oiee to the therofo fsie hefter mr fn inee eneent esat, tith or 

without the employment of power ventilators or fans, the duct shall be sized and installed in accordance 

tith the ofnsrfatsrer’i reaoooeneftionis Hoteoer, oentioftion ror the eqsi oent rooo osit itioo me 

considered.

(15)
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b) Unomitrsatee fir o eninni ihfoo me iizee on the mfiii or 1 iqs ins  650 iqs oog rree fref  er 2,000 Btss

hr  586 Wg ofxioso rseo in st or the aoominee msrneri ooaftee in the eqsi oent rooo, or fi i eaifee 

in the Nftionfo Fire  roteation  iioaiftion  NF  g itfnefrei ror oio fne nfi msrninn initfooftioni ror 

the  frtiasofr jom aoneitionis The hefter eqsi oent rooo fir is  or o eninni ihfoo me ke t aoefr ft foo 

times.

c)  oter oentioftori or rfni ihfoo me iizee on the mfiii or 0s2 aro  0s0057 as oeteri  er oinsteg ror efah 

1,000 Btsshr  293 Wg or ofxioso rseo in st ror the aoominee msrneri or foo therofo fsie hefteri ooaft-

ee in the eqsi oent rooos  eeitionfo af faitr ofr me reqsiree ror fnr other rseo msrninn eqsi oent in 

the eqsi oent rooos  reiisre in the rooo ihosoe me aoniiitentor nestrfos

d) When power ventilators or fans are used to supply combustion air they shall be installed with interlock 

eeoiaei io thft the msrneri tioo not o erfte tithost fn feeqsfte nsomer or oentioftorisrfni in o erftions

e) The iize or o eninni i eaif -

proved by the Jurisdiction are used.

f) Cfre ihosoe me tfken to enisre thft therofo fsie oinei fre not rostee faroii aoomsition fir o eninni, 

where freezing may occur in cold climates.

S5.5.9 LIGHTING

The eqsi oent rooo ihosoe me teoo oit fne it ihosoe hfoe fn eoernenar oinht iosrae ror sie in afie or power 

failure.

S5.5.10 EMERGENCY VALVES AND CONTROLS

 oo eoernenar ihstorr ofooei fne aontrooi ihfoo me faaeiiimoe rroo f foor,  oftroro, tfoktfr, or rsntay. Ac-

cessibility shall mean within a 6 ft. (1.8 m) elevation of the standing space and not more than 12 in. (305 mm) 

horizontally from the standing space edge.

S5.6  DISCHARGE REQUIREMENTS

S5.6.1 CHIMNEY OR STACK

Chioneri or itfaki ihfoo me initfooee in faaorefnae tith jsriieiationfo fne enoironoentfo reqsireoents, man-

srfatsrer’i reaoooeneftioni, fnesor inesitrr itfnefrei, fi f  oiafmoes

S5.6.2  DRAINS

  isitfmoe oot  oint erfin fttee tith f ito  ofooe ihfoo me  rooieee in the hefter or aonneatinn  i inn to fooot 

the heat transfer media to be drained out of the pressure vessel and/or piping when necessary. The valve may 

either me ooakee in the aooiee  oiition or f mofnk ffnne afn me initfooee eotnitrefo or the ofooes The ofooe 

should never be opened when there is temperature on the system.

S5.6.3  AIR VENT

A manual air vent valve should be installed on the high point of the system piping. This valve is typically used 

then fooinn or erfininn the iriteos The ofooe ihosoe neoer me o enee then there ii teo erftsre on the iri-

tem or when a pressurized system is utilized.
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S5.7 OVERPRESSURE PROTECTION

S5.7.1 GENERAL

Therofo f

construction.

S5.7.2 PRESSURE RELIEF DEVICES

Therofo fsie hefteri ihfoo me eqsi  ee tith one or oore  reiisre reoier eeoiaei snoeii the o tion ror ooer-

pressure protection by system design is utilized (when permitted by the original code of construction). When 

pressure relief devices are used, the following shall apply:

a)  reiisre reoier ofooe ig ihfoo me or f totfoor enaooiee tr e fne ihfoo not hfoe f oirtinn oeoers

b) Rs tsre eiiki ofr me initfooee s itrefo or eotnitrefo or the  reiisre reoier ofooe ig in faaorefnae 

with the original code of construction.

c)  reiisre reoier ofooei fne rs tsre eiiki ihfoo me in faaorefnae tith the aoee or aonitrsation fne 

eeiinnee ror oiqsie, of or, or aoominftion ieroiae fi reqsiree ror the i eaifa initfooftion, ieroiae fsiei, 

and overpressure conditions.

d) The inoet aonneation to the ofooe ihfoo me not oeii thfn N S ½  DN 15gs

S5.7.3 LOCATION

a)  ressure relief devices shall be connected to the heater in accordance with the original code of 

construction.

S5.7.4 CAPACITY

a) The  reiisre reoier eeoiae ig ihfoo hfoe isrfaient af faitr to  reoent the  reiisre oeiieo rroo exaeee-

inn the ofxioso  reiisre i eaifee in the oeiieo aoee or aonitrsations

S5.7.5 SET PRESSURE

a) When a single relief device is used, the set pressure marked on the device shall not exceed the maxi-

mum allowable working pressure.

b) When oore thfn one  reiisre reoier eeoiae ii  rooieee to omtfin the reqsiree af faitr, onor one  rei-

sure relief device set pressure needs to be set at or below the maximum allowable working pressure. 

The set pressure of the additional relief devices shall be such that the pressure cannot exceed the 

maximum pressure permitted by the code of construction.

S5.7.6 INSTALLATION

a) When a discharge pipe is used, the cross-sectional area shall not be less than the full area of the valve 

outlet. The size of the discharge lines shall be such that any pressure that may exist or develop will not 

reduce the relieving capacity or adversely affect the operation of the attached pressure vessel relief 

eeoiaeis Diiahfrne  i inn ihfoo me fi ihort fne itrfinht fi  oiiimoe fne frrfnnee to fooie snese itreii 

on the pressure relief device.

(15)

(15)

(15)

(15)

(15)

(15)
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b) The cross sectional area of the piping between the heater and the relief device shall be sized either to 

fooie reitriatinn the f

pressure relief devices connected to it.

c) When tto or oore reqsiree  reiisre reoier eeoiaei fre  ofaee on one aonneation, the inoet aroii-iea-

tionfo fref or thii aonneation ihfoo me iizee either to fooie reitriatinn the fot to the  reiisre reoier ee-

oiaei or ofee ft oefit eqsfo to the aoominee inoet frefi or the  reiisre reoier eeoiaei aonneatee to its

d) Unoeii  eroittee mr the aoee or aonitrsation, there ihfoo me no interoeninn ito  ofooe metteen the oei-

sel and its pressure relief device(s), or between the pressure relief device and the point of discharge.

e)  reiisre reoier eeoiae eiiahfrnei ihfoo me frrfnnee isah thft ther fre not f hfzfre to  erionneo or oth-

er eqsi oent fne, then neaeiifrr, oefe to f ifre ooaftion, isah fi f aftahoent tfnk, ror the eii oifo 

or f

f) Diiahfrne oinei rroo  reiisre reoier eeoiaei ihfoo me eeiinnee to rfaioitfte erfinfne or me fttee tith 

oot  oint or ofooe moer erfini to  reoent oiqsie rroo aoooeatinn in the eiiahfrne iiee or f  reiisre reoier 

eeoiaes Drfin  i inn ihfoo eiiahfrne to f ifre ooaftion ror the eii oifo or the fsiei meinn reoieoees

S5.8 TESTING AND ACCEPTANCE

S5.8.1 GENERAL

a) Cfre ihfoo me exeraiiee esrinn initfooftion to  reoent oooie teoe ofterifo, teoeinn roei, iofoo toooi, and 

oiiaeoofneosi iarf  oetfo rroo nettinn into the therofo fsie iriteos Where  oiiimoe, fn ini eation or 

the interior or the therofo fsie hefter fne iti f  srtenfnaei ihfoo me ofee ror the  reienae or roreinn 

eemrii  rior to ofkinn the f

b) Sfre o erftion ihosoe me oerifee mr f  erion rfoioifr tith hefter iriteo o erftioni ror foo hefteri fne 

connected appurtenances and all pressure piping connecting them to the appurtenances and all piping.

c) In mootee aonneationi, the mooti, itsei, fne nsti ihfoo me ofrkee fi reqsiree mr the orininfo aoee or 

construction and be fully engaged (e.g., the end of the bolt or stud shall protrude through the nut).

d) Wfiheri ihfoo onor me siee then i eaif

S5.8.2 PRESSURE TEST

 rior to initifo o erftion, the aoo oetee therofo fsie hefter iriteo, inaoseinn  reiisre  i inn,  so i, itop 

valves, etc., shall be pressure tested in accordance with the manufacturer's recommendations. Hydrostatic 

testing of the system is not recommended due to possible contamination of the system. All pressure testing 

ihosoe me titneiiee mr fn Ini eators

S5.8.3 NONDESTRUCTIVE EXAMINATION

Therofo fsie hefter aoo onenti fne ismaoo onenti ihfoo me noneeitrsatioeor exfoinee fi reqsiree my the 

governing code of construction.

S5.8.4 SYSTEM TESTING

 rior to fnfo faae tfnae, fn o erftionfo teit ihfoo me  erroroee on the aoo oete initfooftions The test data 

shall be recorded and the data made available to the jurisdictional authorities as evidence that the installation 

complies with the provisions of the governing code(s) of construction. This operational test may be used as 

the f

(15)

(15)

(15)

(15)
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S5.8.5 FINAL ACCEPTANCE

A therofo fsie hefter ofr not me  ofaee into ieroiae sntio iti initfooftion hfi meen ini eatee fne faae tee mr 

the appropriate jurisdictional authorities.

S5.8.6 INSTALLATION REPORT

a) U on completion, inspection, and acceptance of the installation, the installer should complete and certi-

fy the Boiler Installation Report I-1. See 1.4.5.1.

b) The Boiler Installation Report  should be submitted as follows:

1) One copy to the Owner; and

2) One ao r to the Jsriieiation, ir reqsirees

(15)

(15)
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PART 1, SECTION 7 
INSTALLATION — NBIC POLICY FOR METRICATION

7.1 GENERAL

This policy provides guidance for the use of US customary units and metric units. Throughout the NBIC, 

metric units are identifed and  paced in  arentteses aater tte  U custtmarr units reaerenced in tte teet 

and associated tables. For each repair or alteration performed, selection of units shall be based on the units 

used in tte triginap ctde ta ctnstructitn. Ftr eeam pe, items ctnstructed using  U custtmarr units stapp be 

re aired tr aptered using  U custtmarr units. Tte same eeam pe a  pies tt items ctnstructed using metric 

units. Whichever units are selected, those units are to be used consistently throughout each repair or alter-

ation. Consistent use of units includes all aspects of work required for repairs or alterations (i.e. materials, 

design, procedures, testing, documentation, and stamping, etc.). 

7.2 EQUIVALENT RATIONALE 

The rationale taken to convert metric units and US customary units involves knowing the difference be-

tween a soft conversion and a hard ctnversitn. A stat ctnversitn is an eeact ctnversitn. A tard ctnversitn 

is simply performing a soft conversion and then rounding off within a range of intended precision. When 

vapues s ecifed in tte  NBI are intended tt be a  rteimate vapues, a tard ctnversitn is  rtvided. Ba an 

eeact vapue is needed tt maintain saaetr tr required based tn using gttd engineering judgment, tten a stat 

ctnversitn wipp be used. Bn generap, a  rteimate accuracr is acce tabpe atr mtst re airs tr apteratitns  er-

formed using the requirements of the NBIC. Therefore, within the NBIC, metric equivalent units are primarily 

hard conversions.

Tte atpptwing eeam pes are  rtvided atr aurtter cparifcatitn and understanding ta stat ctnversitns versus 

hard conversions:

Example 1: Using 1 in. = 25.4 mm;  

12 in. = 304.8 mm (soft conversion)

Example 2: Using the above conversion, a hard conversion may be 300 mm or 305 mm depending on the 

degree of precision needed.

7.3 PROCEDURE FOR CONVERSION

The following guidelines shall be used to convert between US customary units and metric units within the 

teet ta tte  NBI:

a) All US customary units will be converted using a soft conversion;

b) Soft conversion calculations will be reviewed for accuracy;

c) Nased tn s ecif

d) Once the degree of precision is decided, rounding up or down may be applied to each soft conversion 

in order to obtain a hard conversion; and

e) Use of hard conversion units shall be used consistently throughout the NBIC wherever soft conversions 

are not required.

Note: Care shall be taken to minimize percentage difference between units.

--`,```,```,,`,,,,``,,,,,,,,,,-`-`,,`,,`,`,,`---
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7.4  REFERENCING TABLES

The following tables are provided for guidance and convenience when converting between US customary 

units and metric units. Uee  NBI Part 1, 2, 3, Tabpes 7.4-a ttrtugt 7.4-j.

TABLE 7.4-a 

SOFT CONVERSION FACTORS (US X FACTOR = METRIC)

US Customary Metric Factor

in. mm 25.4

f༳ m 0.3048

in.2 mm2 645.16

f 2 m2 0.09290304

in.3 mm3 16,387.064

f 3 m3 0.02831685

US gal. m3 0.003785412

US gal. liters 3.785412

psi MPa 0.0068948

psi kPa 6.894757

f.-l J 1.355818

°F °C 5/9 x (°F–32)

R K 5/9

-lm kg 0.4535924

-lf N 4.448222

in༳.-l N.mm 112.98484

f༳.-l N.m 1.3558181

ksi√in MPa√m 1.0988434

Btu/hr W 0.2930711

-l/f3 kg/m3 16.018463

in༳.wc kPa 0.249089

Note: 

Tte actuap  ressure ctrres tnding tt tte teigtt ta a verticap ctpumn ta f -

itatitnap fepd and tte densitr ta tte fuid, wtict in turn de ends u tn tte tem erature. Ttis ctnversitn 

aacttr is tte ctnventitnap vapue adt ted br BUO. Tte ctnversitn assumes a standard gravitatitnap fepd 

(gn – 9.80665 N/kg) and a density of water equal to 1,000 kg/m3. 7.4-a ttrtugt 7.4-j.

--`,```,```,,`,,,,``,,,,,,,,,,-`-`,,`,,`,`,,`---
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Temperature shall be converted to within 1°C as shown in NBIC Part 1, 2, 3, Table 7.4-b.

TABLE 7.4-b

TEMPERATURE EQUIVALENTS

Temperature °F Temperature °C

60 16

70 21

100 38

120 49

350 177

400 204

450 232

800 427

1,150 621

Fractions of an inch shall be converted according to NBIC Part 1, 2, 3, Table 7.4-c. Even increments of inch-

es are in even mupti pes ta 25 mm. Ftr eeam pe, 40 inctes is equivapent tt 1,000 mm. Bntermediate vapues 

may be interpolated rather than converting and rounding to the nearest mm.

TABLE 7.4-c 

US FRACTIONS/METRIC EQUIVALENTS

Inches Millimeters

1/32 0.8

3/64 1.2

1/16 1.5

3/32 2.5

1/8 3

5/32 4

3/16 5

7/32 5.5

1/4 6

5/16 8

3/8 10

7/16 11

1/2 13

9/16 14

5/8 16

11/16 17

3/4 19

7/8 22

1 25

-
-
`
,
`
`
`
,
`
`
`
,
,
`
,
,
,
,
`
`
,
,
,
,
,
,
,
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



104

NATIONAL BOARD INSPECTION CODE2015

SECTION 7

S
E
C

T
IO

N
 7

For nominal pipe sizes, the following relationships were used as shown in NBIC Parts 1, 2 or 3, Table 7.4-d.

TABLE 7.4-d

PIPE SIZES/EQUIVALENT

US Customary Pract

NPS 1/8 DN 6

NPS 1/4 DN 8

NPS 3/8 DN 10

NPS 1/2 DN 15

NPS 3/4 DN 20

NPS 1 DN 25

NPS 1.1/4 DN 32

NPS 1.1/2 DN 40

NPS 2 DN 50

NPS 2.1/2 DN 65

NPS 3 DN 80

NPS 3.1/2 DN 90

NPS 4 DN 100

NPS 5 DN125

NPS 6 DN 150

NPS 8 DN 200

NPS 10 DN 250

NPS 12 DN 300

NPS 14 DN 350

NPS 16 DN 400

NPS 18 DN 450

NPS 20 DN 500

NPS 22 DN 550

NPS 24 DN 600

NPS 26 DN 650

NPS 28 DN 700

NPS 30 DN 750

NPS 32 DN 800

NPS 34 DN 850

NPS 36 DN 900

NPS 38 DN 950

NPS 40 DN 1000

NPS 42 DN 1050

NPS 44 DN 1100

NPS 46 DN 1150

NPS 48 DN 1200

NPS 50 DN 1250

NPS 52 DN 1300

NPS 54 DN 1350

NPS 56 DN 1400

NPS 58 DN 1450

NPS 60 DN 1500

--`,```,```,,`,,,,``,,,,,,,,,,-`-`,,`,,`,`,,`---
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Areas in square inches (in2) were converted to square mm (mm2) and areas in square feet (ft2) were con-

verted to square meters (m2). Uee eeam pes in  NBI Parts 1, 2 tr 3, Tabpes 7.4-e and 7.4-a.

TABLE 7.4-e

Area (US Customary) Area (Metric)

3 in2 650 mm2

6 in2 3,900 mm2

10 in2 6,500 mm2

TABLE 7.4-f

Area (US Customary) Area (Metric)

5 f2 0.46 mm2

Volumes in cubic inches (in.3) were converted to cubic mm (mm3) and volumes in cubic feet (ft3) were con-

verted to cubic meters (m3). Uee eeam pes in  NBI Parts 1, 2 tr 3, Tabpes 7.4-g and 7.4-t. 

TABLE 7.4-g

Volume (US Customary) Volume (Metric)

1 in3 16,000 mm3

6 in3 96,000 mm3

10 in3 160,000 mm3

TABLE 7.4-h

Volume (US Customary) Volume (Metric)

5 f3 0.14 m3
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Although the pressure should always be in MPa for calculations, there are cases where other units are used 

in tte teet. Ftr eeam pe, kPa is used atr smapp  ressures. Apst, rtunding was tt twt signifcant fgures. Uee 

eeam pes in Tabpe 7.4-i. ( tte ttat 14.7  si ctnverts tt 101 kPa, wtipe 15  si ctnverts tt 100 kPa. Wtipe 

ttis mar seem at f

TABLE 7.4-i

PRESSURE/EQUIVALENTS

Pressure (US Customary) Pressure (Metric)

0.5 psi 3 kPa

2 psi 15 kPa

3 psi 20 kPa

10 psi 70 kPa

15 psi 100 kPa

30 psi 200 kPa

50 psi 350 kPa

100 psi 700 kPa

150 psi 1.03 MPa

200 psi 1.38 MPa

250 psi 1.72 MPa

300 psi 2.10 MPa

350 psi 2.40 MPa

400 psi 2.8 MPa

500 psi 3.45 MPa

600 psi 4.14 MPa

1,200 psi 8.27 MPa

1,500 psi 10.34 MPa

TABLE 7.4-j

Strength (US Customary) Strength (Metric)

95,000 psi 655 MPa

Materiap  rt erties ttat are ee ressed in  si tr ksi (e.g., apptwabpe stress, riepd and tensipe strengtt, epastic 

mtdupus) were generappr ctnverted tt MPa tt ttree signifcant fgures. Uee eeam pe in  NBI Parts 1, 2 tr 3, 

Table 7.4-h.
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PART 1, SECTION 8 

INSTALLATION — PREPARATION OF TECHNICAL INQUIRIES TO  

THE NATIONAL BOARD INSPECTION CODE COMMITTEE

8.1 INTRODUCTION 

The NBIC Committee meets regularly to consider written requests for interpretations and revisions to the 

code rules. This section provides guidance to code users for submitting technical inquiries to the Committee.  

Technical inquires include requests for additions to the code rules and requests for code Interpretations, as 

described below.

a) Code Revisions 

Code revisions are considered to accommodate technological developments, address administrative 

requirements, or to clarify code intent.

b) Code Interpretations 

Code Interpretations provide clarifcation oo tte  eaninn oo eeistinn rrles in tte codee and are also pre-

sented in question and reply format.  Interpretations do not introduce new requirements. In cases where 

eeistinn code teet does not orlly convey tte  eaninn ttat was intendede and revision oo tte rrles is 

required to support an Interpretation, an intent Interpretation will be issued and the code will be revised.  

As a matter of published policy, the National Board does not approve, certify, or endorse any item, 

construction, propriety device or activity and, accordingly, inquiries requiring such consideration will be 

retrrned. Moreovere tte National Board does not act as a consrltant on specifc ennineerinn proole s 

or on the general application or understanding of the code rules.

 Inqriries ttat do not co ply witt tte provisions oo ttis section or ttat do not provide srofcient inoor ation 

for the Committee’s full understanding may result in the request being returned to the inquirer with no 

action.

8.2 INQUIRY FORMAT 

Inquiries submitted to the Committee shall include:

a) Purpose 

Specify one of the following:

1) Revision of present code rules;

2) New or additional code rules; or

3) code Interpretation.

b) Background 

Provide concisely the information needed for the Committee’s understanding of the inquiry, being sure 

to inclrde reoerence to tte applicaole Code Editione Addendae paranraptse fnrrese and taoles.  rovide 

a copy oo tte specif

c) Presentations 

The inquirer may attend a meeting of the Committee to make a formal presentation or to answer ques-

tions from the Committee members with regard to the inquiry.  Attendance at a Committee meeting shall 

oe at tte eepense oo tte inqrirer.  Tte inqrirer’s attendance or lack oo attendance at a  eetinn stall not 

be a basis for acceptance or rejection of the inquiry by the Committee.
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8.3 CODE REVISIONS OR ADDITIONS 

Request for code revisions or additions shall provide the following:

a) Proposed Revisions or Additions 

For revisions, identify the rules of the code that require revision and submit a copy of the appropriate 

rules as they appear in the code, marked up with the proposed revision. For additions, provide the rec-

o  ended wordinn reoerenced to tte eeistinn code rrles.

b) Statement of Need 

 rovide a orieo eeplanation oo tte need oor tte revision or addition.

c) Background Information 

Provide background information to support the revision or addition, including any data or changes in 

technology that form the basis for the request that will allow the Committee  to adequately evaluate the 

proposed revision or addition. Sketctese taolese fnrrese and nrapts storld oe sro itted as appropri-

ate. When applicable, identify any pertinent paragraph in the code that would be affected by the revision 

or addition and identify paragraphs in the code that reference the paragraphs that are to be revised or 

added.

8.4 CODE INTERPRETATIONS 

Requests for code Interpretations shall provide the following:

a) Inquiry 

 rovide a condensed and precise qrestione o ittinn srperfrors oacknrornd inoor ation ande wten 

possible, composed in such a way that a “yes” or a “no” reply, with brief provisos if needed, is accept-

able.  The question should be technically and editorially correct.

b) Reply 

Provide a proposed reply that will clearly and concisely answer the inquiry question.  Preferably the 

reply should be “yes” or “no” with brief provisos, if needed.

c) Background Information 

Provide any background information that will assist the committee in understanding the proposed In-

quiry and Reply Requests for Code Interpretations must be limited to an interpretation of the particular 

requirement in the code. The Committee cannot consider consulting type requests such as:

1) A review oo calcrlationse desinn drawinnse weldinn qralifcationse or descriptions oo eqrip ent or 

Parts to determine compliance with code requirements;

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.

8.5  SUBMITTALS 

Submittals to and responses from the Committee shall meet the following criteria:

a) Submittal 

Inquiries from code users shall be in English and preferably be submitted in typewritten form; however, 

legible handwritten inquiries will be considered. They shall include the name, address, telephone num-

oere oae nr oere and e ail addresse io availaolee oo tte inqrirer and oe  ailed to tte oollowinn address: 
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Secretary, NBIC Committee 

The National Board of Boiler and  

Pressure Vessel Inspectors 

1055 Crupper Avenue 

Columbus, OH 43229 

 

As an alternativee inqriries  ay oe sro itted via oae or e ail to: 

Secretary NBIC Committee 

Fae: 614.847.1828 

Email: NBICinquiry@nationalboard.org

b) Response 

The Secretary of the NBIC Committee shall acknowledge receipt of each properly prepared inquiry and 

shall provide a written response to the inquirer upon completion of the requested action by the NBIC 

Committee.
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PART 1, SECTION 9 
INSTALLATION— GLOSSARY OF TERMS

9.1 DEFINITIONS

For the purpose of applying the rules of the NBIC, the following terms and defnitions shall  e used herein as 

applica le to each part:

Additional terms and def

Accumulator — A vessel in which the test medium is stored or accumulated prior to its use for testing.

Alteration — A change in the item descri ed on the original Manufacturer’s Data Report which affects the 

pressure containing capa ility of the pressure-retaining item. (See NBIC Part 3, 3.4.3, Examples of Alteration) 

Nonphysical changes such as an increase in the maximum allowa le working pressure (internal or external), 

increase in design temperature, or a reduction in minimum temperature of a pressure-retaining item shall  e 

considered an alteration.

ANSI — The American National Standards Institute.

Appliance — A piece of equipment that includes all controls, safety devices, piping, fttings, and vessel(s) 

within a common frame or enclosure that is listed and la eled  y a nationally recognized testing agency for 

its intended use.

ASME — The American Society of Mechanical Engineers.

ASME Code   — The American Society of Mechanical Engineers Boiler and Pressure Vessel Code pu lished 

 y that Society, including addenda and Code Cases, approved  y the associated ASME Board.

Assembler — An organization who purchases or receives from a manufacturer the necessary component 

parts of valves and assem les, adjusts, tests, seals, and ships safety or safety relief valves at a geographical 

location, and using facilities other than those used  y the manufacturer.

Authorized Inspection Agency (AIA) 

Inservice: An Authorized Inspection Agency is either:

a) a jurisdictional authority as def

 ) an entity that is accredited  y the National Board meeting NB-369, Accreditation of Authorized 

Inspection Agencies Performing Inservice Inspection Activities; NB-371, Accreditation of Owner-

User Inspection Organizations (OUIO); or NB-390, Qualif�aaiionsaonsnuaiins io Federal Inspection 

Agencies (FIAs) Performing Inservice Inspection Activities.

New Construction: An Authorized Inspection Agency is one that is accredited  y the National Board 

meeting the qualif Criteria for Acceptance of Authorized Inspection Agencies 

for New Construction.

Biomass — Fuels which result from  iological sources requiring a relatively short time for replenishment: 

Wood and  agasse are typical examples. 

Biomass Fired Boiler — A  oiler which f

Capacity Certifcatiio — The verifcation  y the National Board that a particular valve design or model has 

successfully completed all capacity testing as required  y the ASME Code.

(15)
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Boiler — A  oiler is a closed vessel in which water or other liquid is heated, steam or vapor generated, 

steam or vapor is superheated, or any com ination thereof, under pressure for use external to itself,  y the 

direct application of energy from the com ustion of fuels or from electricity or solar energy. The term  oiler 

also shall include the apparatus used to generate heat and all controls and safety devices associated with 

such apparatus or the closed vessel.

High-Temperature Water Boiler — A power  oiler in which water is heated and operates at a pressure 

in excess of 160 psig (1.1 MPa) and/or temperature in excess of 250°F (121°C).

Hot-Water Heating Boiler — A hot water  oiler installed to operate at pressures not exceeding 160 

psig (1,100 kPa) and/or temperatures not exceeding 250°F (121°C), at or near the  oiler outlet.

Hot-Water Supply Boiler — A  oiler that furnishes hot water to  e used externally to itself at a 

pressure less than or equal to 160 psig (1,100 kPa gage) or a temperature less than or equal to 250°F 

(120°C) at or near the  oiler outlet

Power Boiler — A  oiler in which steam or other vapor is generated at a pressure in excess of 15 psig 

(100 kPa) for use external to itself. The term power  oiler includes fred units for vaporizing liquids other 

than water,  ut does not include fred process heaters and systems. (See also  igh-Temperature Water 

Boiler).

Steam Heating Boiler — A steam  oiler installed to operate at pressures not exceeding 15 psig (100 

kPa).

Carbons Recycle — See Flyash Recycle.

Chimney or Stack  — A device or means for providing the venting or escape of com ustion gases from the 

operating unit.

Ciofoee  pace –– Work locations considered “confnedd  ecause their confgurations hinder the activities 

of employees who must enter, work in and exit them.  A confned space has limited or restricted means for 

entry or exit, and it is not designed for continuous employee occupancy.  Confned spaces include,  ut are 

not limited to, underground vaults, tanks, storage  ins, manholes, pits, silos, process vessels, and pipelines.  

Regulatory Organizations often use the term “permit-required confned spaced (permit space) to descri e a 

confned space that has one or more of the following characteristics: contains or has the potential to contain 

a hazardous atmosphere; contains a material that has the potential to engulf an entrant; has walls that 

converge inward or foors that slope downward and taper into a smaller area which could trap or asphyxiate 

an entrant; or contains any other recognized safety or health hazard, such as unguarded machinery, exposed 

live wires, or heat stress.  Confned space entry requirements may differ in many locations and the Inspector 

is cautioned of the need to comply with local or site- specifc confned space entry requirements.

Conversion

Pressure Relief Devices –– The change of a pressure relief valve from one capacity-certifed confguration 

to another  y use of manufacturer’s instructions.

Units of Measure –– Changing the numeric value of a parameter from one system of units to another.

Conveyor System(s) — A fuel transport system utilized on  iomass  oilers that drops fuel onto a moving 

 elt,  ucket elevator, drag link conveyor, or a screw or auger mechanism. (The speed of the conveyor may 

 e varied to meet fuel demand.)

Demonstration — A program of making evident  y illustration, explanation, and completion of tasks documenting 

evaluation of an applicant’s a ility to perform code activities, including the adequacy of the applicant’s quality 

program, and  y a review of the implementation of that program at the address of record and/or work location.

(15)
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Dense Phase Pneumatic System(s) — A  atch feed transport system used on solid fuel fred  oilers for  oth 

fuel delivery and/or ash removal. In this system the material to  e transported is dropped through a valve in a 

pressure vessel. When the vessel is flled the valve closes and air at a pressure from 30 to 100 psig (200 to 

700 kPa) is admitted and the material leaves the vessel in the form of a “slugd. The sequence then repeats.

Dutchman — Generally limited to tu e or pipe cross-section replacement. The work necessary to remove a 

compromised section of material and replace the section with material meeting the service requirements and 

installation procedures accepta le to the Inspector. Also recognized as piecing.

Emissions — The discharge of various Federal or State def

atmosphere during a given time period.

Emissions Control System — An arrangement of devices, usually in series, used to capture various air 

pollutants and there y reduce the amount of these materials, or gases,  eing admitted to the surrounding 

atmosphere,  elow Federal or State defned standards. 

Examination — In process work denoting the act of performing or completing a task of interrogation of 

compliance. Visual o servations, radiography, liquid penetrant, magnetic particle, and ultrasonic methods are 

recognized examples of examination techniques.

Exit — A doorway, hallway, or similar passage that will allow free, normally upright unencum ered egress 

from an area.

Field — A temporary location, under the control of the Certifcate  older, that is used for repairs and/or 

alterations to pressure-retaining items at an address different from that shown on the Certifcate  older’s 

Cioaif�aaisi s uatioiiaaiios

Fluidized Bed — A process in which a  ed of granulated particles are maintained in a mo ile suspension 

 y an upward fow of air or gas.

Fluidized Bed (Bubbling) — A fuidized  ed in which the fuidizing velocity is less than the terminal velocity 

of individual  ed particles where part of the fuidizing gas passes through as  u  les.

Fluidized Bed (Circulating) — A f

of the individual  ed particles.

Flyash — Suspended ash particles carried in the f

Flyash Collector — A device designed to remove fyash in the dry form from the fue gas.

Flyash Recycle — The reintroduction of fyash/un urned car on from the fyash collector into the 

com ustion zone, in order to complete the com ustion of un urned fuel, there y improving effciency.

Forced-Flow Steam Generator — A steam generator with no fxed steamline and waterline.

Fuel Transport Fan — A fan which generates airfow capa le of moving fuel particles, in suspension, from a 

metering device to the com ustion zone.

Grate — The surface on which fuel is supported and  urned and through which air is passed for 

com ustion. 

Hydrostatic Test — A liquid pressure test which is conducted using water as the test medium.

Inspection — A process of review to ensure engineering design, materials, assem ly, examination, and 

testing requirements have  een met and are compliant with the code.

Induced Draft Fan — A fan exhausting hot gases from the heat a sor ing equipment.

Inspector — See National Board Commissioned Inspector and National Board Owner-User Commissioned 

Inspector.

(15)
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Intervening — Coming  etween or inserted  etween, as  etween the test vessel and the valve  eing tested.

Jurisdiction — A governmental entity with the power, right, or authority to interpret and enforce law, rules, or 

ordinances pertaining to  oilers, pressure vessels, or other pressure-retaining items. It includes National Board 

mem er jurisdictions defned as “jurisdictional authorities.d

Jurisdictional Authority — A mem er of the National Board, as def National Board Constitution.

Lean Phase Pneumatic System(s) — A fuel transport system utilized on  iomass  oilers that drops fuel into 

a moving airstream, mixes with the air, and travels through a pipe at a velocity in the region of 5,000 ft/min 

(1,525 m/min).  Air pressures are in the region of 25 inches (635 mm) water column.

Lift Assist Device — A device used to apply an auxiliary load to a pressure relief valve stem or spindle, used 

to determine the valve set pressure as an alternative to a full pressure test.

Liquid Pressure Test — A pressure test using water or other incompressi le fuid as a test medium.

Manufacturer’s Documentation — The documentation that includes technical information and certif

required  y the original code of construction.

Mechanical Assembly — The work necessary to esta lish or restore a pressure retaining  oundary, under 

supplementary materials, where y pressure-retaining capa ility is esta lished through a mechanical, chemical, or 

physical interface, as defned under the rules of the NBIC.

Mechanical Repair Method — A method of repair, which restores a pressure retaining  oundary to a safe 

and satisfactory operating condition, where the pressure retaining  oundary is esta lished  y a method other 

than welding or  razing, as defned under the rules of the NBIC.

Metering Device — A method of controlling the amount of fuel, or air, f

“NR” Certif  — An organization in possession of a valid “NRd Cioaif�aaisi s uatioiiaaiio issued 

 y the National Board.

National Board — The National Board of Boiler and Pressure Vessel Inspectors.

National Board Commissioned Inspector — An individual who holds a valid and current National Board 

Commission.

NBIC — The National Board Inspection Code pu lished  y The National Board of Boiler and Pressure Vessel 

Inspectors.

Nuclear Items — Items constructed in accordance with recognized standards to  e used in nuclear power plants 

or fuel processing facilities.

Original Code of Construction — Documents promulgated  y recognized national standards writing  odies 

that contain technical requirements for construction of pressure-retaining items or equivalent to which the pressure-

retaining item was certifed  y the original manufacturer.

Overf — Air admitted to the furnace a ove the grate surface /fuel  ed. Used to complete the 

com ustion of fne particles, in suspension. Also aids in reducing NOx formation. 

Owner or User — As referenced in lower case letters means any person, frm, or corporation legally 

responsi le for the safe operation of any pressure-retaining item.

Owner-User Inspection Organization  — An owner or user of pressure-retaining items that maintains an 

esta lished inspection program, whose organization and inspection procedures meet the requirements of 

the National Board rules and are accepta le to the jurisdiction or jurisdictional authority wherein the owner or 

user is located.

Owner-User Inspector — An individual who holds a valid and current National Board Owner-User Commission.

(15)
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Piecing — A repair method used to remove and replace a portion of piping or tu ing material with a suita le 

material and installation procedure.

Pneumatic Test — A pressure test which uses air or another compressi le gas as the test medium.

Potable Water Heaters — A corrosion resistant appliance that includes the controls and safety devices to 

supply pota le hot water at pressure not exceeding 160 psig (1,100 kPa) and temperature not in excess of 

210°F (99°C).

Fired Storage Water Heater — A pota le water heater in which water is heated  y electricity, the 

com ustion   of solid, liquid, or gaseous fuels and stores water within the same appliance.

Indirect Fired Water Heater — A pota le water heater in which water is heated  y an internal coil or 

heat exchanger that receives its heat from an external source. Indirect fred water heaters provide water 

directly to the system or store water within the same appliance.

Circulating Water Heater — A pota le water heater which furnishes water directly to the system or to a 

separate storage tank. Circulating water heaters may  e either natural or forced fow.

Pressure-Retaining Items (PRI) — Any  oiler, pressure vessel, piping, or material used for the containment 

of pressure, either internal or external. The pressure may  e o tained from an external source, or  y the 

application of heat from a direct source, or any com ination thereof.

Pressure Test — A test that is conducted using a f

item.

Pressure Vessel — A pressure vessel is a container other than a  oiler or piping used for the containment 

of pressure.

“R” Certif  — An organization in possession of a valid “Rd Cioaif�aaisi s uatioiiaaiio issued  y 

the National Board.

Re-ending  — A method used to join original code of construction piping or tu ing with replacement piping or 

tu ing material for the purpose of restoring a required dimension, confguration or pressure-retaining capacity.

Repair — The work necessary to restore pressure-retaining items to a safe and satisfactory operating 

condition.

Re-rating — See alteration.

Safe Point of Discharge — A location that will not cause property damage, equipment damage, or create a 

health or safety threat to personnel in the event of discharge. 

Safety Relief Valves — A safety relief valve is a pressure relief valve characterized  y rapid opening or pop 

action, or  y opening in proportion to the increase in pressure over the opening pressure, depending on 

application.

Seal Weld — Any weld designed primarily to provide a specifc degree of tightness against leakage.  A seal 

weld is not intended to provide structural integrity to a pressure retaining item.

Settings — Those components and accessories required to provide support for the component during 

operation and during any related maintenance activity.

Shop — A permanent location, the address that is shown on the Cioaif�aaisi s uatioiiaaiio, from which a 

Certifcate  older controls the repair and/or alteration of pressure-retaining items.

(15)
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Suspension Burner — A com ustion system in which the fuel is in the form of relatively small particles, 

Their  uoyancy is maintained in the transport airstream and the fuel/air mixture fow stream, until 

com ustion is completed. 

Testing Laboratory — National Board accepted la oratory that performs functional and capacity tests of 

pressure relief devices.

Thermal Fluid Heater — A thermal f

the direct application of heat from a thermal energy source.  Depending on the process heating requirements, 

the fuid may  e vaporized with normal circulation  ut, more often, the fuid is heated and circulated  y a 

pump. 

Transient — An occurrence that is maintained only for a short interval as opposed to a steady state condition.

Uoeerfre  ir — A method of introducing air  eneath the grate surface/fuel  ed.

“VR” Certif — An organization in possession of a valid “VRd Cioaif�aaisi s uatioiiaaiiosissued 

 y the National Board.

Velocity Distortion — The pressure decrease that occurs when f

sensing line.  This is a distortion of the pressure that would  e measured under the same conditions for a non 

or slowly moving fuid.

Water Head — The pressure adjustment that must  e taken into account due to the weight of test media (in 

this case, water) that is 0.433 psi/ft (10 kPa/m) added (su tracted) from the gage pressure for each foot the 

gage is  elow (a ove) the point at which the pressure is to  e measured. 
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PART 1, SECTION 10 

INSTALLATION — NBIC APPROVED INTERPRETATIONS

10.1 SCOPE

a) This section provides a list of all approved interpretations for previous editions and addenda of the 

NBIC. A complete list of interpretations including approved interpretations for this edition is provided on 

the National Board website. 

b) Each interpretation references the edition and addenda applicable to the committee response and ap-

proval. Use of interpretations, for other than the approved edition and addenda, may not be appropriate 

for reference.

c) Technical inquiries (also known as “request for interpretation”) may be submitted to the NBIC committee 

to clarify the meaning or intent of existing rules to the NBIC. The requirements for submitting technical 

inquiries are described in NBIC Parts 1, 2, and 3 (Section 8), Preparation of Technical Inquiries to the 

NBIC Committee. 

2013 INTERPRETATIONS

Interpretat Part Sect Subject

13-04 2013 3 3.3.2 e) Seal Welding of Inspect

13-03 2011 3 3.3.2 d) 1)
Standard Threaded Fitn

ASME VIII, Div. 1 Vessel

13-02 2011 3 5.7.5 Stamping Requirements for Alteratons

13-01 2013 3 1.8.5 q) Personnel Qualifed IAW AASIIASME AN4....2

2011 INTERPRETATIONS

InterpretatRn nEdtRn Part Sect Subject

11-06 2011 3 3.2.5 Calculatons I Start of Worr

11-05 2011 2 5.2.2 – 5.2.3 Replacement of Stamped Data on Corrugator Rolls

11-04 2011 3 1.7 Applicaton of  VRR Stamp

11-03 2011 2 2.5.8 Test Frequencies

11-02 2011 3 4.4.2 a) Liquid Pressure Test Requirements

11-01 2011 3 3.3.2 Routne Repair Consideratons

2007 INTERPRETATIONS

InterpretatRn nEdtRn Addenda Part SectRn Subject

07-16 2007  3 3.3.5.2 Requirement for Repair I Alterat

07-15 2007 2008 2 S2.10.6 Average Pitch

07-14 2007 2009 3 3.3.3 Replacement of Pressure Retaining Parts

07-13 2007 2009 All  The Original Code of Constructon

07-12 2007 2009 3 3.4.3 Replacement of Heads with Diferent TTpes
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2007 INTERPRETATIONS

Interpretat Addenda Part SectRn Subject

07-11 2007 2010 3 3.2.2 a) Replacement Parts

07-10 2007 2009 3 3.3.2–3.3.3 Routne Repairs

07-09 2007 2008 2
S2.9 b) & S2.11 

b) 7) b)
Schedule 80 Pipe in External Piping

07-08 2007 2009 3 3.4.3 c) Handhole Replacement with Flush Patch

07-07 2007 2009 3
3.3.4.3 e) & 

3.3.2 d) 3)
Weld Buildup of Wasted Area I Rout

07-06 2007  3  Replacement Parts for Repairs and Alterat

07-05 2007 2008 1 2.9.5.1 c)
Change-Over Valve Permited in ASME Code 

Case-..4N Use

07-04 2007  1 4.5.1 a)
Installat

Holder

07-03 2007  3 2.5.3
Use of Alternat

and P-Ao 4A Base Material

07-02 2007  3
1.6.2, 1.7.5.4, & 

1.8.2

ABIC Manual Requirements for  RR,  VRR, and 

 ARR Stamp Holders

07-01 2004 2006  
RB-8400 & RB-

8410
 TrT TestngR of Pressure Relief Valves

2004 INTERPRETATIONS

InterpretatRn nEdtRn Addenda SectRn Subject

04-23 2004 2005

RC-1110, RC-.040(c), 

RC-2020(c), &  

RC-2021(e)

Jurisdictonal Acceptance of ADE

04-22 2004  RC-1120 Inspector Verif

04-21 2004 2005 RC-1120
Inspector Involvement in ADE in Lieu of Pressure 

Test

04-20 2004 2005
RC-.041(d) & RC-

2021(b)
Pneumat

04-19 2004 2005 RD-2020 Repair of Threaded Bolt Holes

04-18 2004 2005 RD-3010
Re-rat

Original Code of Constructon

04-17 2001 2003 RD-.0.0(c)
Procedures for Repairing Cracrs and Cracr Clas-

sifcaton

04-16 2004  RA-2370
 ARR Cert

Replacement Program

04-15 2004  RD-2060
Utliiing a Flush Patch to  ain Access Window in 

Pressure Retaining Items

04-14 2004  RC-1000 & RC-2000
Replacement SafetT Valves with Dif -

ites and Set Pressures than Boiler Data Report
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2004 INTERPRETATIONS

Interpretat Addenda SectRn Subject

04-13 2004  
RC-10.0, RC-1020, Ap-

pendix N, & RC-20..
Replacement of a Cast Iron Secton

04-12 2001 2003 RD-1020, RC-1040(c) Post Weld Heat Treatment of Parts

04-11 2001 2003
RC-1040(c), RC-.040, 

& RC-.041
Requirements for Test

04-10 2004  RC-.021 Flush Patches in Pipes and Tubes APS 4 or less

04-09 2004  RC-.021 Rout

04-08 2004  RE-1050 Fabricated Replacement Crit

04-07 2004  RE-1050 Source for Crit

04-06 2004  
RC-1040(c), RC-.040, 

RC-.041, & RC-1110

Writen Procedure Requirements for Aon-De-

structve Examinatons

04-05 2001 2003 RC-1040(c) & RC-.040
 RR Stamp Holder Installat -

turer Supplied Parts

04-04 2004  RC-20..(b) & (d)
Re-rat

ServiceIRemoval of Insulaton

04-03 2004  RC-20..(b) & (d)
Re-rat

of Insulat

04-02 2004  RA-2213
 VRR Cert -

turer’s Aameplate CapacitT

04-01 2004  RD
Use of Welded Encapsulat

Build Up or Flush Patch

2001 INTERPRETATIONS

InterpretatRn nEdtRn Addenda SectRn Subject

01-41 2001 2003 Appendix . & 4
Alterat

Stamping

01-40 2001 2003
RC-.041(e), RC-2021(c), 

RC-.040, & RC-2020(c)

Use of VT when Pressure Test Is Aot Pract -

ble

01-39 2001 2003 RC-2041
Inspector Responsibilit

Witnessing Pressure Test

01-38 2001 2003 RD-20..(d)
Design OnlT  RR Stamp Holders Pressure Test-

ing and Form R-.

01-37 2001 2003 RC-11N0 & RC-20N0
Constructon Phase & Stamping when Re-rat-

ing without PhTsical Changes

01-36 2001 2002 RC-10.0(b)
Applicat -

sure Retaining Items

01-35 2001 2002 RC-10N0
Is Pre-AssemblT of a Part Considered Fabrica-

ton

01-34 2001 2002 RD-1060(h)(.) But

01-34 2001 2002 RD-10N0(i)(6) Shielding  as Dewpoint Temperature
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2001 INTERPRETATIONS

Interpretat Addenda SectRn Subject

01-33 2001 2002 U -N4
Evaluat

Requirement of U -N4

01-32 2001 2002 Introducton
Are Reference Codes and Standards Accept-

able

01-31 2001 2002 RB-3238
Determinat

Boilers and Pressure Vessels

01-30 2001 2002 RC-1040(c)
Fabricat

Holder

01-29 2001 2002 RC-.070 Installat

01-28 2001 2002 RC-10N0
Use of Material That Has Been PreviouslT 

Inservice

01-27 2001 2002 RC-1090
Welding Using Welders Who Are Aot Em-

ploTed bT the  RR Stamp Holder

01-26 2001 2002 RB-2.28(f)
Criteria for Determining Actual Thicrness and 

Maximum Deterioraton

01-25 2001  RC-2040
Document

 RR Stamp Organiiatons

01-24 2001  RC-1110(a)
ADE of Tacr Welds bT Welders and Welder 

Operators

01-23 2001  RC-.021(a)(1) Routne Repairs

01-22 2001  RC-.021 Rout

01-21 2001  Appendix 6, Part B
Alternat

Weld Heat Treatment

01-20 2001  RC-.021(a)(1) Routne Repairs

01-19 2001  RC-.021(a)(1) Routne Repairs

01-18 2001  8-4000(b) Repairs

01-17 2001  RC-20.1 Calculatons

01-16 2001  RC-2000 Alteratons to ASME Secton VIII, Div. . Vessels

01-15 2001  RC-.041

Pressure Test Repairs and Alterat

Isolat

Retaining Item

01-14 2001  RC-.08.(b) Repair Plan (Sec. VIII, Div. .) AIA Acceptance

01-13 2001  RB-4010 Replacement of Stamped Data

01-12 2001  RA-2274
Use of OwnerIUser Personnel during Repairs 

of Pressure Relief Valves

01-11 2001  RC-20.. Re-ratng Based on Joint EEciencT

01-10 1998 2000 RD-1000 Alternatve Postweld Heat Treatment Methods

01-09 1998 2000 RC-.021(a)(1) Routne Repairs
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2001 INTERPRETATIONS

Interpretat Addenda SectRn Subject

01-08 1998 2000 RB-3853 ManuallT Operated Locring Devices

01-07 1998 2000 RA-.020(a) Owner-User Inspect

01-06 1998 2000 RA-2010 Accreditat

01-05 1998 2000 RA-.220(n)  ARR Program Audits

01-04 1998 2000
RC-.040, RC-2020, RA-

.141(m)
Calibraton of Pressure  ages

01-03 1998 2000 Appendix N Pressure Retaining Items

01-02 1998 1999 RC-.021(a)(2) Weld Metal Build-Up

01-01 1998 1999 RA-.220(g)
Demonstraton for an  ARR Certf

Authoriiaton

1998 INTERPRETATIONS

InterpretatRn nEdtRn Addenda SectRn Subject

98-44 1995 1997 RC-1092 Welder Performance Qualif

98-43 1998 1999
Forward, Appendix N 

& Appendix 4
Alterat

98-42 1998 1999 RC-.021, RD-.020(d) Weld Buildup of Wasted Area of Boiler Tubes

98-41 1998  RA-.220(g) Compliance with Part RA-.220(g)

98-40 1998  RD-2070
Replacement of Threaded StaTs with Welded 

StaTs

98-39 1998 1999 R-1 & R-. Forms Inspector Requirements

98-38 1998 1999 RC-2021(c) ADE in Lieu of Pressure Test

98-37 1998 1999 RC-1040(a) Material Requirements

98-36 1998 1999 RD-2050 Original Code of Constructon

98-35 1998 1999 RB-4000 Restamping or Replacement of Aameplate

98-34 1995 1996 RC-2020 Examinaton and Testn

98-33 1998  RC-.041 Liquid Pressure Test of Repairs

98-32 1998  RC-20.. Re-rat

98-31 1998  RC-.021 Replacement of a Aoiile as Rout

98-30 1998  Appendix 6C
Example of Alterat -

ing

98-29 1998  Appendix 6 Tube Placement

98-28 1998  RC-1040(c)
Replacement Parts Fabricated bT an  RR Cert -

cate Holder

98-28 1998  Appendix 6 Pressure Retaining Replacement Items

98-28 1998  RC-1040 Defniton of Aew Replacement Parts

98-27 1995 1996 RC-.040(b) Pressure Test

98-27 1995 1996 RC-1040 Replacement Parts
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1998 INTERPRETATIONS

Interpretat Addenda SectRn Subject

98-26 1998  RA-..6.(b)(1)
Resetn

7..2 or Sect

98-25 1998  RA-..6.(b)(2) Stamping on Repair Aameplate

98-24 1998  RA-..N.(c)
 VRR Cert

1945

98-23 1995  Appendix 6, B-7
Head and Shell Thicrness Limitat -

stalling Aoiiles

98-22 1998  RC-1010 Scope

98-21 1998  RA-.120(f)
Requirements for Applicants for  RR Cert

Authoriiat

98-20 1998  RC-20.. Re-ratng

98-19 1998  RB-3237 Inspecton Interval

98-18 1998  RC-.021(a)(1) Routne Repairs

98-17 1998  RA-2281 Testng Medium and Testng Equipment

98-16 1998  RA-3020 Prerequisites for Accreditaton

98-15 1995 1996
RC-20.. & RC-

2020(h)

Pressure Test -

ing Actvite

98-14 1998  Appendix 6 Examples of Repairs and Alterat

98-14 1998  RC-1040 Replacement Parts

98-14 1998  RC-20.. Re-ratng

98-14   RC-20.0 Design

98-13 1995 1996 RA-.141(r) QC Manual Requirements

98-12 1995 1996 RA-..21(b)(1) Use of Code Case ..02 in Repairs

98-11 1995 1996 RA-3050
Owner-User Program Accreditat -

tons

98-10 1995  RC-1110
ADE Requirements for ASME Sect

Repairs

98-09 1995  RB-3640 Inspect

98-08 1995 1996 RD-2010 Repair Methods

98-07 1995 1996 RA-.220(d) ASME Sect

98-06 1995 1996 RC-1090
Welding Aon-Pressure Parts in a Pressure Retain-

ing Item

98-06 1995 1996 RD-1010 Alternatve Methods of ADE

98-05 1995 1996 Forward Determinat

98-04 1995 1996 RC-.021 Rout

98-03 1995  RB-2.28(f) Interrupted Service

98-02 1995 1996 RA-2231 Conditons of Use

98-01 1995 1997 RC-.021(a)(1) At
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1995 INTERPRETATIONS

Interpretat Addenda SectRn Subject

95-57 1995 1996 RB-2.28(e) Above  round Vessels

95-56 1995 1996 RA-..21(b)(1) Acceptance of Code Cases 19.2 & 19N4

95-55 1995 1996 RB-3550 Operatonal Inspecton

95-54 1995 1996 RC-.040 Pressure Testng

95-53 1995  RD-2031 Routne Repairs

95-52 1995 1996 RD-2060 Patches, Figure 8

95-51 1995 1996 RC-1090 Weld ProceduresIQualif

95-50 1995 1996 RC-.07. & RC-204. R-2, R-N, & Manufacturer’s Partal Data Report

95-49 1995  Appendix 6, B-17 P Aumbers

95-48 1995  
RC-10.0, RB-1040(a) 

& Appendix 6, B-6
R-1 Forms

95-47 1995  RB-4020
Replacement Aame Plates & Aat

Aumbers

95-46 1995  Appendix 6, B-7 Examples of Repairs

95-45 1995  Appendix N Repairs and Alteratons

95-44 1995  Appendix 6, C-4 Alteratons

95-43 1995  Appendix 4 Repairs

95-42 1995  RC-.070 & RC-2040 R-1 & R-. Forms

95-41 1995  RC-1110
Indicat -

inal Code of Constructon

95-40 1995  Appendix 4 Form R-.

95-39 1995  RC-.040 Pressure Testng of Routne Repairs

95-38 1995  RB-3234 Inservice Pressure Test

95-37    Withdrawn

95-36 1995  RC-10.0
Worr Performed to a Code Other than the Origi-

nal Code of Construct

95-35 1992 1994 R-200 Welding of Tube Plugs

95-34 1995  Appendix N Inspector Responsibilites

94-22(a) 1992 1994 Appendix C-R, N.0 (f)
Field Repairs in Other Shops Owned bT the Cer-

t

95-33 1995  RC-.021(a)(.) Aon-Load Bearing Atachments

95-32 1995  RC-.040 Pressure Testng

95-31 1995  RC-.021
Waiving the Inprocess Involvement of the In-

spector

95-30 1995  Data Report Forms API-410 Report

95-29 1995  RC-1070
Aon Aat -

tors

95-28 1995  RC-.021
R-1 Forms Inspector Involvement for Rout

Repairs

95-27 1995  RC-.021 Rout
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1995 INTERPRETATIONS

Interpretat Addenda SectRn Subject

95-27 1995  RC-.040 Registraton of R-1 Forms

95-27 1995  RC-.060 Applicat

95-27 1995  RC-.07. ResponsibilitT for Performing Pressure Test

95-26 1995  RA-2262 Valve Aameplate Contents

95-25 1995  Appendix 4
Inspectors Requirements for Form R-1 on Rou-

t

95-24 1995  Appendix . Aameplate Stamping and LaTout

95-23 1995  RC-1010
Documentaton of Repairs to Aon-STmbol 

Stamped Cargo Vessels

95-22 1995  RC-20.0 & RC-20.1 Reclassif

95-21 1995  Appendix N
Repairs to PWHT Vessels Without Subsequent 

PWHT

95-20 1995  Foreword Use of Earlier Editon and Addenda

95-19 1995  RC-1000 Original Code of Construct

95-18 1992 1994
Appendix C-AR & AR-

1000
Scope and ApplicabilitT

95-17 1992 1994 R-404
Document

Performed bT Others

95-16 1992 1994 R-302.1 OwnerIUser Supplied Weld Procedures

95-15 1992 1994 R-307
Use of Replacement PartsIAssemblies from Oth-

er Inservice Vessels

95-14 1992 1994 R-202
Repairs to PWHT Vessels without Subsequent 

PWHT

95-13 1992 1994 U-106 Maximum Period between Inspect

95-12 1992 1994 U-107 Inspect

95-11 1992 1994 R-503 Re-rat

95-10 1992 1994 R-301.2.2
Owner User Acceptance Inspect

and Alterat

95-09 1992 1994
Chapter III, Supple-

ment 3

Welding Methods as an Alternat

Heat Treatment

95-08 1992 1994 Appendix C-R  uide for Completng Form R-1

95-07 1992 1994 Appendix C-R, 2.0 Renewal of  RR Certfc

95-06 1992 1993 R-401.2.2 Access Openings

95-05 1992 1993 Purpose and Scope
When Does the ABIC Tare Ef

or Pressure Vessels

95-04 1992 1993 U-107 Inspect

95-03 1992 1993 R-200, R-404, R-505
Use of Similar & Aon-Similar Base MetalsIRe-

pair-Alteraton

95-02 1992 1993 R-307
Use of R-Form When Replacing Parts with Dif -

ent Materials without Welding

95-01 All   What Editons of the ABIC  overns
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1992 INTERPRETATIONS

Interpretat Addenda SectRn Subject

94-2 1992  
Chapter III, 

R-301.1
Inspector Approval for Rout

94-1 1989  Chapter III Repair of Valves Covered bT B21.1

93-6 1992  Chapter III
Re-ratng bT Performing RadiographT & Recalculatng 

Joint EEciencT

93-5 1992  
Chapter III, 

R-402(d)

Requirement for Pressure Test when Re-rat

Vessel

93-4 1992  
Chapter III, 

R-301.2
Owner User Acceptance Inspect

93-2 1992   Alteratons

93-1 1992   
Requirements when More than One Inspector is 

Involved in a Repair

92-7 1992   
Alteratons with Dife -

ing Design Calculat

92-6 1992   Out of State Organiiat

92-5 1992   
Alternat

Jurisdict

92-4 1992  
Chapter III, Sup-

plement 1

Replacement of Tubes with Equal or  reater Allow-

able Stress
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PART 1, SECTION 11 
INSTALLATION — INDEX

A

Acceptance

(Foreword), (1.4.5), (1.5), (2.3.3), (2.10), (2.10.4), 

(2.10.5), (2.10.6), (3.3.4), (3.7.9.1), (3.7.9.2), 

(3.10), (3.10.2), (3.10.3), (4.5.6), (4.6), (4.7.6), 

(5.3.6), (S5.3.4), (S5.8), (S5.8.4), (S5.8.5), 

(S5.8.6) (8.2), (9.1)

Accreditation

(Introduction), (9.1)

Programs

(Introduction)

Acoustic Emission

(S1.5)

Addenda

(Introduction), (1.4.2), (8.2), (9.1), (10.1)

Administrative Requirements

(Introduction), (8.1)

Alteration

(Foreword), (Introduction), (1.4.1), (S1.2), (7.1), 

(7.2), (9.1)

American National Standards Institute (ANSI)

(Foreword), (S3.5), (9.1)

Appurtenances

(2.4.4), (2.5.3.1), (2.10.1), (3.3.4), (3.5.3), 

(3.5.3.2), (4.6), (5.2.2), (5.2.5), (5.2.7), (S5.5.7), 

(S5.8.1), (S6.13.4), (S6.13.6), (S6.14.3), (S6.17)

Ash Removal

(2.6.2), (3.6.2), (S4.2), (S4.5), (S4.6)

ASME Code

(1.4.5.1), (S1.2), (S1.3), (S1.4), (S2.5), (S3.5), 

(S3.6.2), (9.1)

Authority

(1.4.1), (4.3.4), (5.2.9), (9.1)

Authorization

(Foreword), (9.1)

B

Biomass

(S4.1), (S4.2), (S4.4)

Blowdown

(1.4.5.1.1), (2.7.5), (3.6.3), (3.8.1.3)

Blowoff

(2.5.1.2), (2.6.3.1), (2.7.5), (2.10.2), (3.7.5), 

(3.7.7), (3.7.7.1), (3.7.8.1), (3.8.1.5), (3.11)

Boiler Installation

Heating Boilers

(3.1)

Hot Water Supply Boilers

(3.1)

Power Boilers

(2.1)

Report

(1.4.5)

Steam Heating

(3.1)

Boilers

Cast Iron

(1.4.5.1.1), (3.8.1.3), (3.9.2), (3.9.3)

Electric

(1.4.5.1.1), (2.5.1.2), (2.7.5), (2.8.1), 

(2.9.1.1), (2.9.1.3), (3.8.1.2)

Firetube

(2.8.1), (2.9.1.3), (3.3.1.1), (3.9.2)

Historical/Hobby

(Introduction)

Locomotive

(Introduction)

Modular

(3.7.8.2)

Organic and Inorganic Fluid

(2.9.1.3), (3.9.2) 

Burners

(2.7.2), (3.7.3), (S4.2), (S4.6), (S5.5.7)
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Calculations

(3.7.9.1), (3.7.9.2), (4.5.4), (5.3.4), (S1.3), (7.3), 

(7.4), (8.4)

Capacity

(1.4.5.1), (1.4.5.1.1), (2.4.1), (2.5.1.1), (2.5.1.3), 

(2.5.3.2), (2.5.4), (2.9.1.1), (2.9.1.3), (2.9.2), 

(2.9.3), (2.9.4), (2.9.5), (2.9.6), (3.4.1), (3.4.5), 

(3.5.4), (3.7.6), (3.7.7.1), (3.7.9.1), (3.7.9.2), 

(3.9.1.1.2), (3.9.1.5), (3.9.1.6), (3.9.2), (3.9.3), 

(3.9.4), (3.9.4.3), (3.9.4.7), (3.9.5.2), (3.9.5.3), 

(4.5.1), (4.5.4), (4.5.5), (4.5.6), (5.3.1), (5.3.4), 

(5.3.5), (5.3.6), (S2.1), (S2.2), (S2.3), (S2.4), 

(S3.6) (S2.8.1), (S2.11), (S2.15), (S5.3.1), 

(S5.3.3), (S5.4.1), (S5.5.8), (S5.7.4), (S5.7.5), 

(S5.7.6), (S6.8), (S6.13.9), (S6.13.11.2), (9.1)

Capacity Certifcatiio

(5.3.1), (9.1)

Carbon Recycle

(S4.2)

Certifcate io  Attiriiatiio

(Introduction), (9.1)

Certifcatiio

(1.1), (1.4), (1.4.1), (1.4.2), (1.4.5.1.1), (5.3.1), 

(9.1)

Chimney or Stack

(2.6.1), (3.6.1), (S5.6.1), (9.1)

Cleaning

(2.4.4), (2.6.3), (3.6.3), (3.7.4), (3.7.6), (3.8.1.2), 

(3.8.1.3), (5.2.7)

Clearances

(1.4.5.1.1), (2.3.3), (3.3.4), (4.3.2), (S5.3.4), 

(S5.4.2)

Code Interpretation

(Introduction), (8.1), (8.2), (8.4)

Code of Construction

(Foreword), (1.4.2), (1.4.5.1.1), (2.10.1), (2.10.2), 

(2.10.3), (3.3.1.1), (3.7.5.1), (3.7.8.1), (3.7.9.1), 

(3.7.9.2), (3.8.1.4), (3.10.1), (4.5.3), (4.5.4), 

(4.5.5), (4.6), (5.2.5), (5.3), (5.3.3), (5.3.4), (5.3.5), 

(5.4), (5.2.2), (5.3.7), (5.3.7.1), (S5.5.2), (S5.7.1), 

(S5.7.2), (S5.7.3), (S5.7.4), (S5.7.5), (S5.7.6), 

(S5.8.1), (S5.8.3), (S6.4.5), (S6.5.2), (S6.7), 

(S7.2), (S7.7), (7.1), (9.1)

Codes and Standards

(Foreword), (3.5.3.2), (S4.6), (S5.5.7)

Combustion Air

(1.4.5.1), (1.4.5.1.1), (2.5.4), (3.5.4), (S4.2), 

(S4.6), (S5.5.8)

Commissioned Inspector

(1.4.1), (9.1)

Compressible Fluid Service

(4.5.3)

Condensate

(2.5.1.2), (2.7.4), (S1.1)

Connections

(1.4.5.1), (1.4.5.1.1), (2.5.1.2), (2.5.1.4), (2.6.3.2), 

(2.7.5), (2.8.1), (2.8.2.1), (2.9.6), (2.10.1), (3.5.1), 

(3.7.4), (3.7.5.1), (3.7.5.2), (3.7.6), (3.7.7.1), 

(3.8.1.1), (3.8.1.3), (3.8.1.4), (3.8.1.5), (3.8.1.2), 

(3.9.1.1.2), (3.9.1.2), (3.9.4.3), (3.9.4.4), (4.3.4), 

(4.4.1), (5.2.9), (S3.2.3), (S3.6), (S5.5.3), (S5.5.4), 

(S5.5.5), (S5.7.2), (S5.7.6), (S5.8.1)

Continued Service (DOT)

(Introduction), (7.1)

Controls

(2.5.3.1), (2.5.3.2), (2.5.3.3), (2.5.6), (2.8), (2.9.2), 

(3.5.3), (3.5.3.2), (3.5.3.3), (3.5.6), (3.7.5), (3.8), 

(3.8.1.4), (3.8.1.7), (3.8.2.3), (3.8.2.4), (3.8.2.6), 

(3.8.3.1), (3.10.2), (4.4), (S1.2), (S2.1), (S4.2), 

(S4.6), (S5.1), (S5.5.7), (S5.5.10), (9.1)

Conversion

(7.2), (7.3), (7.4.1), (9.1)

Cracks

(S1.6), (S3.6), (S5.5.7)

D

Defect

(S3.6)

Dents

(S1.1)
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Design

(Foreword), (Introduction), (1.2), (1.3), (2.3.1), 

(2.5.1.3), (2.6.3.2), (2.7.3), (2.8.1), (2.9.1), 

(2.9.1.3), (2.9.2), (2.9.6), (3.3.1.1), (3.5.1), 

(3.7.7.1), (3.7.9.1) (3.8.2.4), (4.3.1), (4.4.2), 

(4.5.6), (5.2), (5.2.1), (5.2.4), (5.2.6), (5.3.6), 

(S1.2), (S1.3), (S1.4), (S2.1), (S3.2.1), (S3.4), 

(S3.6), (S4.2), (S5.2), (S5.3.1), (S5.5.3), (S5.5.4), 

(S5.5.5), (S5.5.7), (S5.7.2), (S5.7.6), (7.1), (8.4), 

(9.1)

Documentation

(Foreword), (Introduction) (1.3), (1.4.1), (S1.3), 

(7.1), (9.1)

DOT (Transport Tanks)

(Introduction), (7.1), (9.1)

Drains

(2.4.3), (2.6.3.2), (2.6.3.3), (2.7.3), (2.8.1), 

(2.9.6), (3.6.3), (3.7.7.1), (4.5.6), (5.3.6), (S5.5.2), 

(S5.6.2), (S5.6.3), (S5.7.6)

Drawings

(8.4)

E

Economizers

(2.5.1.4), (2.6.3.3), (2.7.5), (2.9.4), (2.10.2)

Effective Edition

(Foreword)

Electrical

(1.4.1), (2.5.3), (2.5.3.1), (2.5.3.3), (3.4.1), (3.5.3), 

(3.8.3.1), (S3.2.1), (S5.5.7)

Emissions

(S4.2), (S4.6)

Engineering Judgment 

(Foreword), (7.2)

EqAipmeot Certifcatiio

(1.4.2)

Equipment Room Requirements

(2.3.3), (2.4), (2.5.3.2), (2.5.4), (2.5.5), (3.4), 

(3.5.3.1), (3.5.3.2), (3.5.4), (3.6.3), (S5.5.7), 

(S5.5.8), (S5.5.9)

Examination

(Introduction), (2.10.3), (5.4), (S1.6), (S5.8.3), (9.1)

Exit

(2.4.1), (2.4.2), (3.4.1), (3.4.2), (S5.4.1), (S5.4.2), 

(9.1)

Expansion Tanks

(3.7.9.1), (3.9.2), (S5.1), (S5.5.2), (S5.5.3), 

(S5.5.7)

F

Facility

(1.4.1), (2.5.3.2), (S3.5), (S4.2)

Failure Mechanisms

(Introduction)

Fatigue

(S1.3), (S1.4)

Feedwater

(2.5.1.1), (2.5.1.2), (2.5.1.3), (2.5.1.3), (2.5.1.4), 

(2.8.1), (2.9.1.3), (2.10.2), (3.7.4), (3.7.8.2), 

(3.8.1.3), (3.8.1.5)

Field

(4.6), (S1.5), (7.4.1), (9.1)

Fillet Weld

(3.3.1.1)

Firebox

(2.9.1.3), (3.5.3), (3.7.6), (3.9.2), (S5.5.7)

Fittings

(2.6.3.1), (2.7.3), (2.7.5), (2.9.1.2), (2.10.2), (3.8), 

(3.8.1.2), (3.8.1.3), (3.8.1.5), (3.8.1.7), (3.8.2.6), 

(4.5.6), (5.3.6), (S3.2.3), (S3.6), (9.1)

Flanges

(2.6.3.2), (2.9.1), (5.2.4), (S5.5.5), (S5.6.2)

Fluidized Bed

(S4.2), (S4.6)

Flyash

(S4.6)

Forced-Flow Steam Generators

(2.5.1.3), (2.7.5), (2.9.1.3)

Foundations

(2.3.1), (4.3.1), (S3.2.1), (S5.3.1)
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Fuel

(1.4.5.1), (1.5.1.1), (2.4.1), (2.5.1.2), (2.5.2), 

(2.5.3.2), (2.5.4), (2.8.1), (2.9.1.3), (2.9.1.3), 

(3.4.1), (3.5.2), (3.5.3), (3.5.4), (3.7.5), (3.8.1.3), 

(3.8.1.4), (3.8.1.5), (3.8.2.3), (3.8.2.4), (3.8.2.5), 

(3.8.3.1), (3.9.2), (3.9.3), (3.9.4), (S1.1), (S4.1), 

(S4.2), (S4.4), (S4.5), (S4.6), (S5.4.1), (S5.5.6), 

(S5.5.7), (S5.5.8), (9.1)

Full Penetration Weld

(S5.5.5)

G

Gage Glass

(1.4.5.1), (1.4.5.1.1), (2.8.1), (3.7.4), (3.7.5), 

(3.8.1.2), (3.8.1.3), (3.8.1.5), (3.8.1.6)

Gages

(2.8), (2.8.1), (3.8.1.1), (3.8.1.3), (3.8.2.1)

Grooving

(1.1)

H

Hangers

(3.3.1.1), (5.2.6)

Heat Treatment

(Introduction), (5.2.8)

High Temperature Water

(2.5.1.2), (2.5.1.4), (2.6.3.1), (2.8.3), (2.9.1), 

(2.9.1.3), (2.9.1.4), (2.9.6), (3.9.5.2), (3.9.5.3), 

(S5.5.4), (S5.5.5), (S5.5.7), (9.1)

Hold Time

(S3.2.2)

Hydrostatic Test

(2.3.1), (2.7.3), (3.7.5.1), (3.7.9.1), (4.3.1), 

(S5.8.2), (9.1)

I

Induced Draft Fan

(S4.2), (S4.6)

Inservice Inspection

(Introduction), (1.4.1), (8.1), (9.1)

Inspection

(Foreword), (Introduction), (1.4), (1.4.1), (1.4.2), 

(1.4.4), (1.4.5), (2.3.3), (2.4.2), (2.7.5), (2.10.1), 

(2.10.6), (3.3.2), (3.3.4), (3.4.2), (3.7.4), (3.10.2), 

(3.10.3), (4.3.2), (4.5.6), (4.7.2), (5.3.6), (5.4), 

(S1.2), (S3.2.1), (S5.3.4), (S5.4.2), (S5.8.1), 

(S5.8.6), (7.1), (8.4), (9.1)

Inquiries

(Foreword), (8.1), (8.2), (8.5)

Instruments and Controls

(4.4)

Insulation

(3.3.2), (S3.6.1), (S5.3.2), (S5.5.5)

Interpretations

(Foreword), (8.1), (8.4), (10.1), (10.2)

Intervening

(2.9.1.2), (2.9.3), (3.7.8.2), (3.9.2), (3.9.3), (3.9.4), 

(4.5.6), (5.3.6), (S5.7.6), (9.1)

J

Jurisdiction

(Foreword), (Introduction), (1.1), (1.3), (1.4), 

(1.4.1), (1.4.3), (1.4.5), (1.4.5.1), (1.4.5.1.1), (1.5), 

(2.3.1), (2.3.2), (2.3.3), (2.5.2), (2.5.3.2), (2.5.3.3), 

(2.5.4), (2.6.1), (2.6.2), (2.7.1), (2.7.2), (2.7.5), 

(2.9.6), (2.10.4), (2.10.5), (2.10.6), (3.3.3), (3.3.4), 

(3.5.2), (3.5.3), (3.5.4), (3.6.1), (3.6.2), (3.7.2), 

(3.7.3), (3.10.3), (4.3.1), (4.3.4), (4.4.1), (4.5.4), 

(4.5.6), (4.6), (5.2.9), (5.3.4), (5.3.6), (S3.2.1), 

(S3.5), (S4.3), (S5.3.1), (S5.3.2), (S5.3.4), 

(S5.5.5), (S5.6), (S5.5.7), (S5.5.8), (S5.6.1), 

(S5.8.4), (S5.8.5), (S5.8.6), (9.1)

K

L

Ladders and Runways

(2.4.2), (3.4.2), (S5.4.2)

Level Indicating Device

(4.4.1)

Lighting

(2.5.5), (3.5.5), (S5.5.9)

Liquid Carbon Dioxide Storage Vessels

(S3.1)
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Loading

(2.3.1), (3.3.1.1), (4.3.1), (S1.2), (S1.3), (S1.4), 

(S1.5), (S3.2.1), (S5.3.1)

Locations

(2.5.3), (2.5.3.2), (3.5.3.1), (3.5.3.2), (S3.4), 

(S5.5.7), (S5.7.3), (S5.7.6), (9.1) 

Low-Water Fuel Cutoff

(1.4.5.1), (1.4.5.1.1), (2.8.1), (3.7.5), (3.8.1.3), 

(3.8.1.5), (3.8.2.4), (3.8.2.5)

M

Maximum Allowable Working Pressure (MAWP) 

(1.4.5.1.1), (2.7.3), (2.7.5), (2.8.2.1), (2.9.1.3), 

(2.9.1.4), (2.9.2), (3.8.1.4), (3.9.2), (3.9.3), (3.9.4), 

(3.9.5.1), (3.9.5.2), (3.9.5.3), (4.5.2), (4.5.5), 

(4.7.3), (5.3.2), (5.3.5), (S1.5), (S2.13.9.5), (S3.6), 

(S3.6.1), (S5.7.5), (9.1)

Metering Device

(S4.2), (S4.5)

Metrication Policy

(Introduction), (7.1), (7.2), (7.3), (7.4)

Minimum Thickness

(3.3.1.1)

N

National Board

(Foreword), (Introduction), (1.4.1), (1.4.5.1), 

(1.4.5.1.1), (2.9.1.1), (3.9.1.6), (3.9.2), (3.9.3), 

(3.9.4), (3.9.5.2), (3.9.5.3), (4.5.1), (4.5.4), (5.3.1), 

(5.3.4), (8.1), (8.5), (9.1), (10.1)

NBIC Committee

(Foreword), (Introduction), (8.1), (8.5)

Nondestructive Examination

(2.10.3), (S1.6), (S5.8.3)

Nuclear Items

(Introduction), (9.1)

O

Oil Heaters

(3.7.1)

Operating Parameters (Yankee Dryers)

(S1.2), (S1.3), (S1.4), (S1.6)

Operating Systems

(2.7), (3.7), (S4.6), (S5.2), (S5.5.7)

Organization

(Foreword), (Introduction), (1.4.3), (2.5.3.3), 

(3.5.3), (S5.5.7), (9.1)

Overf

(S4.2), (S4.6)

Overheating

(3.8.1.2), (3.8.2.4), (S5.5.7)

Owner

(Introduction), (1.1), (1.3), (1.4.1), (1.4.3), (1.4.5), 

(2.10.6), (3.10.3), (4.5.4), (4.6), (5.3.4), (5.4), 

(S1.2), (S5.8.6), (9.1)

Owner-User

(Introduction), (1.1), (1.2), (1.3), (1.4.5.1), 

(1.4.5.1.1), (S4.2), (9.1)

Owner-User Inspection Organization

(Introduction), (9.1)

P

Parts

(Foreword), (Introduction), (2.6.3.3), (2.9.2), 

(3.7.4), (3.7.7.1), (S1.3), (7.4), (8.4), (9.1)

Permissible Mountings (PRD)

(3.9.4.2)

Personnel Safety

(Introduction), (S1.5), (S3.5), (S5.7.6)

Piping

(Foreword), (1.1), (1.3), (1.4.1), (1.4.2), (1.4.4), 

(1.4.5.1), (1.4.5.1.1.1), (2.1), (2.3.1), (2.5.1.2), 

(2.5.1.3), (2.5.1.4), (2.7.3), (2.7.5), (2.8.1), (2.8.2), 

(2.9.2), (2.9.5), (2.9.6), (2.10.1), (2.10.2), (3.3.1), 

(3.3.4), (3.7.4), (3.7.5), (3.7.6), (3.7.7.1), (3.7.7.2), 

(3.7.9.1), (3.7.9.2), (3.8.1.2), (3.8.1.3), (3.8.2.1), 

(3.9.1.5), (3.9.1.6), (3.9.2), (3.9.3), (3.9.4), 

(3.9.4.2), (3.9.4.7), (3.11), (4.3.2), (4.3.3), (4.5.3), 

(4.5.4), (4.5.6), (4.6), (4.7.5), (5.1), (5.2), (5.2.1), 

(5.2.2), (5.2.3), (5.2.4), (5.2.5), (5.2.6), (5.2.7), 

(5.3), (5.3.1), (5.3.2), (5.3.3), (5.3.4), (5.3.6), 

(S3.2.1), (S3.6), (S4.5), (S4.6), (S5.1), (S5.3.1), 

(S5.5.1), (S5.5.2), (S5.5.3), (S5.5.4), (S5.5.5), 

(S5.6.2), (S5.7.6), (S5.8.1), (S5.8.2), (9.1)

Pneumatic

(S4.5)
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Postweld Heat Treatment

(5.2.8), (9.1)

Potable Water Heater

(1.1), (1.4.5), (1.4.5.1), (1.4.5.1.1), (2.1), (3.1), 

(3.5.3.2), (3.7.4), (3.7.5), (3.7.5.2), (3.7.7.2), 

(3.7.9.2), (3.8.3), (3.9.4), (3.9.4.3), (3.11), (9.1)

Preheating

(5.2.8)

Pressure Control

(3.7.5), (3.8.1.4), (3.8.1.6)

Pressure Reducing Valve

(2.7.3), (2.9.5), (S2.1), (S2.5)

Pressure Relief Device

(1.4.5.1.1), (2.9), (2.9.6), (4.4.2), (4.5), (4.5.1), 

(4.5.2), (4.5.3), (4.5.4), (4.5.5), (4.5.6), (5.3), 

(5.3.1), (5.3.2), (5.3.3), (5.3.4), (5.3.5), (5.3.6), 

(S5.5.2), (S5.7.2), (S5.7.3), (S5.7.4), (S5.7.5), 

(S5.7.6)

Mounting

(3.9.1), (3.9.1.1.1), (3.9.1.3), (3.9.4.2), 

(3.9.4.5)

Pressure-Retaining Item (PRI)

(Foreword), (Introduction), (1.1), (1.2), (1.3), 

(1.4.1), (1.4.2), (1.4.4), (1.5), (S1.3), (9.1)

Pressure Testing

(2.10.2), (3.10.1), (4.3.1), (4.6), (5.2.6), (S5.8.2)

Yankee Dryers

(S1.5)

Pressure Vessels

(Foreword), (Introduction), (1.1), (1.3), (1.4.1), 

(1.4.2), (1.4.4), (2.7.5), (2.9.3), (2.9.4), (3.8.1.2), 

(4.1), (4.3.1), (4.3.2), (4.4.2), (4.5), (4.5.2), (4.5.3), 

(4.5.4), (4.5.6), (4.6), (5.3.2), (S3.6.1), (S4.5), 

(S5.2), (S5.6.2), (S5.7.4), (S5.7.6)

Pumps

(2.5.1.3), (3.9.4), (S5.1), (S5.5.1), (S5.5.2), 

(S5.5.3), (S5.5.4), (S5.5.7), (S5.8.2)

Q

R

Repair

(1.4.1), (2.9.2), (4.5.6), (5.3.6), (S1.2), (S1.6), 

(S3.5), (7.1), (7.2), (9.1)

Repair Organization

(Introduction)

Request

(Foreword), (Introduction), (1.4.1), (8.1), (8.3), 

(8.4)

Responsibility

(Foreword), (Introduction), (1.3), (1.4.1)

Return Pipe Connections

(3.7.5.1), (3.7.6)

Review

(Foreword), (Introduction), (1.4.3), (4.5.4), (5.2.8), 

(5.3.4), (S1.2), (S1.5), (7.3), (8.4), (9.1)

Revisions

(Foreword), (Introduction), (8.1), (8.3)

Rupture Disk

(4.5.1), (4.5.4), (5.3.1), (5.3.4), (S5.7.2)

S

Safe Point of Discharge

(2.9.6), (3.9.1.5), (9.1)

Safety

(Foreword), (Introduction), (1.1), (1.4.5.1.1), 

(2.4.2), (2.5.3.3), (2.7.3), (3.4.2), (3.5.3), (3.8.1.4), 

(3.8.2.3), (3.8.2.4), (S1.5), (S3.5), (S4.6), (S5.4.2), 

(S5.5.1), (S5.5.7), (7.2), (9.1)

Safety Device

(Introduction), (9.1)

Safety Valve/Safety Relief Valve

(1.4.5.1.1), (2.5.1.1), (2.9.1), (2.9.1.1), (2.9.1.2), 

(2.9.1.3), (2.9.1.4), (2.9.3), (2.9.4), (2.9.5), 

(2.9.6), (3.7.4), (3.7.5), (3.7.7.1), (3.7.8.1), 

(3.7.9.1), (3.7.9.2), (3.8.2.1), (3.9.1.1), (3.9.1.1.1), 

(3.9.1.1.2), (3.9.1.3), (3.9.1.4), (3.9.1.4), (3.9.1.6), 

(3.9.3), (3.9.4), (3.9.4.1), (3.9.4.2), (3.9.4.3), 

(3.9.4.5), (3.9.4.6), (3.9.4.7), (3.9.5), (3.9.5.1), 

(3.9.5.2), (S1.2), (S2.5), (S3.6), (S5.5.2), (S5.5.7), 

(9.1)

Safety Valve Capacity

(3.7.7.1), (3.9.2), (S2.2)

Scope of Activities (Accreditation)

(Introduction)

Service Fluid

(S5.7.2)
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Set Pressure

(1.4.5.1), (1.4.5.1.1), (2.7.3), (2.7.5), (2.8.1), 

(2.9.1.4), (2.9.2), (2.9.3), (3.7.4), (3.9.3), (3.9.4), 

(4.4.2), (4.4.5), (4.5.5), (5.3.5), (S5.7.5), (9.1)

Settings

(2.3.1), (2.9.1.4), (4.3.1), (S3.2.1), (S5.3.1), (S5.3.3), 

(S5.5.7), (9.1)

Shop

(4.6), (9.1)

Sleeve

(2.5.1.2)

Specifcatiion

(3.10.2), (S4.2), (S5.5.1)

Stamping

(Introduction), (1.4.5.1.1), (4.7.2), (7.1)

Steam Heating Boilers

(1.1), (1.4.5), (3.1), (3.5.3.1), (3.7.5), (3.8.1.6), 

(S4.4)

Steam Supply

(2.7.3), (2.8.2), (2.9.5)

Stop Valves

(1.4.5.1), (1.4.5.1.1), (2.5.1.4), (2.7.3), (2.9.2), 

(2.10.2), (3.7.5), (3.7.5.1), (3.7.5.2), (3.7.8.2), 

(4.5.6), (4.7.5), (5.3.6), (S5.6.2), (S5.7.6), (S5.8.2)

Structural Steel

(2.3.2), (3.3.1.1), (3.3.3), (S5.3.2)

Superheaters

(2.10.2)

Supports

(Introduction), (2.3.1), (3.3.1), (3.3.1.1), (3.3.2), 

(4.3.1), (5.2.6), (S3.2), (S3.2.1), (S5.3.1), (S5.3.2), 

(S5.5.5), (S11.10.4)

Suspension Burner

(S4.2)

System Testing

(2.10.4), (S5.8.4)

T

Technical Inquiries

(8.1)

Temperature Controls

(3.8.3.1)

Testing

(Foreword), (Introduction), (1.4.5), (2.10.4), (3.7.5), 

(3.8.2.4), (4.7.6), (5.2.6), (5.4), (S1.2), (S1.5), 

(S1.6), (7.1), (8.4), (9.1)

Tests

(Introduction), (4.1), (5.4), (S5.5.1), (S5.8), (S5.8.2), 

(S5.8.4), (9.1)

Thermal Expansion

(3.7.8.2), (3.7.9), (3.7.9.1), (3.7.9.2), (5.2)

Thermal Fluid Heater

(S5.1), (S5.2), (S5.3.1), (S5.3.2), (S5.3.3), (S5.3.4), 

(S5.4.1), (S5.5.1), (S5.5.3), (S5.5.7), (S5.7.1), 

(S5.7.2), (S5.8.1), (S5.8.2), (S5.8.3), (S5.8.5)

Thermometer

(1.4.5.1), (1.4.5.1.1), (3.8.2.1), (3.8.2.2), (3.8.2.5), 

(3.8.2.6), (3.8.3.2), (4.7.4)

Threaded Connections

(3.9.1.2)

Transport Tanks

(DOT)

(Introduction), (7.1), (9.1)

Tubes

(2.3.3), (2.9.1.3), (2.9.3), (3.8.2.4), (3.9.2), (3.9.5.2), 

(3.9.5.3), (S3.6), (S5.5.4), (S5.5.7), (S7.10)

Tubesheet

(2.9.1.3), (3.9.2)

U

Uoderfre  ir

(S4.2), (S4.6)

Units of Measurement

(Introduction)

User

(Foreword), (Introduction), (1.1), (1.2), (1.3), 

(1.4.5.1), (1.4.5.1.1), (4.6), (S1.2), (S4.2), (8.1), 

(8.5), (9.1)
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V

Valves

(Introduction), (1.4.5.1), (1.4.5.1.1), (2.5.1.1), 

(2.5.1.4), (2.5.6), (2.6.3.1), (2.7.3), (2.7.5), (2.8.1), 

(2.8.2.1), (2.9), (2.9.1), (2.9.1.1), (2.9.1.2), 

(2.9.1.3), (2.9.1.4), (2.9.2), (2.9.3), (2.9.4), (2.9.5), 

(2.9.6), (2.10.2), (2.10.2), (3.5.6), (3.7.4), (3.7.5), 

(3.7.5.1), (3.7.5.2), (3.7.7), (3.7.7.1), (3.7.8.2), 

(3.8.1.3), (3.8.1.4), (3.8.3.1), (3.9), (3.9.1), (3.9.1.1), 

(3.9.1.1.1), (3.9.1.1.2), (3.9.1.3), (3.9.1.4), (3.9.1.5), 

(3.9.1.6), (3.9.2), (3.9.3), (3.9.4), (3.9.4.1), (3.9.4.2), 

(3.9.4.3), (3.9.4.5), (3.4.9.4.6), (3.9.4.7), (3.9.5), 

(3.9.5.2), (3.9.5.3), (3.11), (4.5.1), (4.5.4), (4.5.6), 

(4.7.5), (5.2.4), (5.2.8), (5.3.1), (5.3.6), (S2.1), 

(S2.2), (S2.3), (S2.5), (S3.2.1), (S3.6), (S3.6.2), 

(S4.5), (S5.5.2), (S5.5.3), (S5.5.4), (S5.5.5), 

(S5.5.7), (S5.5.10), (S5.6.2), (S5.6.3), (S5.7.2), 

(S5.7.6), (S5.8.2), (9.1)

Vaporizer

(S5.1), (S5.2)

Ventilation Air

(2.5.4), (3.5.4), (S5.5.8)

Vibration

(2.3.1), (2.7.3), (3.3.1), (4.3.1), (4.3.3), (5.2), (5.2.2), 

(S3.2.1), (S5.3.1)

Volume (Feedwater)

(2.5.1.1)

W

Water Column

(2.6.3.3), (2.8.1), (2.8.2), (2.10.1), (2.10.2), (3.7.4), 

(3.8.1.1), (3.8.1.2), (3.8.1.3), (4.4.1), (S4.5)

Water-Gage Glass

(2.8.1)

Water Heaters

(1.1), (1.4.5), (3.1), (3.5.3), (3.5.3.2), (3.5.4), 

(3.7.4), (3.7.5.2), (3.7.5), (3.7.7.2), (3.7.9.2), (3.8.3), 

(3.8.3.1), (3.9.4), (3.11), (9.1)

Welding

(2.10.1), (3.3.1.1), (3.7.5), (3.7.5.1), (4.6), (5.2.7), 

(5.2.8), (S5.4.2), (9.1)

X

Y

Yankee Dryers

(S1.1), (S1.3), (S1.4), (S1.5), (S1.6)

Z

-
-
`
,
`
`
`
,
`
`
`
,
,
`
,
,
,
,
`
`
,
,
,
,
,
,
,
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-
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