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NFPA®
 codes, standards, recommended practices, and guides (“NFPA Standards”), of which the document

contained herein is one, are developed through a consensus standards development process approved by the
American National Standards Institute. This process brings together volunteers representing varied viewpoints
and interests to achieve consensus on �re and other safety issues. While the NFPA administers the process and
establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards.

The NFPA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use
of, or reliance on NFPA Standards. The NFPA also makes no guaranty or warranty as to the accuracy or
completeness of any information published herein.

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or other
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any
person or entity to someone else. Anyone using this document should rely on his or her own independent
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of
reasonable care in any given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of NFPA
Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with
this document. Any certi�cation or other statement of compliance with the requirements of this document shall
not be attributable to the NFPA and is solely the responsibility of the certi�er or maker of the statement.

REVISION SYMBOLS IDENTIFYING CHANGES FROM THE PREVIOUS EDITION

Text revisions are shaded. A Δ before a section number indicates that words within that section were
deleted and a Δ to the left of a table or �gure number indicates a revision to an existing table or
�gure. When a chapter was heavily revised, the entire chapter is marked throughout with the Δ
symbol. Where one or more sections were deleted, a • is placed between the remaining sections.
Chapters, annexes, sections, �gures, and tables that are new are indicated with an N .

Note that these indicators are a guide. Rearrangement of sections may not be captured in the
markup, but users can view complete revision details in the First and Second Draft Reports located in
the archived revision information section of each code at www.nfpa.org/docinfo. Any subsequent
changes from the NFPA Technical Meeting, Tentative Interim Amendments, and Errata are also
located there.
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be superseded at any time by the issuance of a new edition, be amended with the
issuance of Tentative Interim Amendments (TIAs), or be corrected by Errata. This

updating considers the then-current and available information on incidents, materials, technologies,
innovations, and methods that develop over time. Therefore, any previous edition may no longer
represent the current NFPA Standard on the subject matter. NFPA encourages the use of the most
current edition of any NFPA Standard [as it may be amended by TIA(s) or Errata]. An of�cial NFPA
Standard at any point in time consists of the current edition of the document, with any issued TIAs and
Errata. Visit the “Codes & Standards” section at www.nfpa.org for more information.
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ADDITIONAL IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA
®
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Updating of NFPA Standards

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be aware that these
documents may be superseded at any time by the issuance of a new edition, may be amended with the issuance of Tentative
Interim Amendments (TIAs), or be corrected by Errata. It is intended that through regular revisions and amendments,
participants in the NFPA standards development process consider the then-current and available information on incidents,
materials, technologies, innovations, and methods as these develop over time and that NFPA Standards re�ect this
consideration. Therefore, any previous edition of this document no longer represents the current NFPA Standard on the
subject matter addressed. NFPA encourages the use of the most current edition of any NFPA Standard [as it may be amended
by TIA(s) or Errata] to take advantage of current experience and understanding. An of�cial NFPA Standard at any point in
time consists of the current edition of the document, including any issued TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or corrected by Errata, visit the
“Codes & Standards” section at www.nfpa.org.

Interpretations of NFPA Standards

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing the
Development of NFPA Standards shall not be considered the of�cial position of NFPA or any of its Committees and shall not
be considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to, or asserted in
connection with an NFPA Standard. The users of NFPA Standards bear the sole responsibility for determining the validity of
any such patent rights, as well as the risk of infringement of such rights, and the NFPA disclaims liability for the infringement
of any patent resulting from the use of or reliance on NFPA Standards.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of patents in
American National Standards (“the ANSI Patent Policy”), and hereby gives the following notice pursuant to that policy:

NOTICE: The user’s attention is called to the possibility that compliance with an NFPA Standard may require use of an
invention covered by patent rights. NFPA takes no position as to the validity of any such patent rights or as to whether such
patent rights constitute or include essential patent claims under the ANSI Patent Policy. If, in connection with the ANSI Patent
Policy, a patent holder has �led a statement of willingness to grant licenses under these rights on reasonable and
nondiscriminatory terms and conditions to applicants desiring to obtain such a license, copies of such �led statements can be
obtained, on request, from NFPA. For further information, contact the NFPA at the address listed below.

Law and Regulations

Users of NFPA Standards should consult applicable federal, state, and local laws and regulations. NFPA does not, by the
publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in compliance with
applicable laws, and these documents may not be construed as doing so.

Copyrights

NFPA Standards are copyrighted. They are made available for a wide variety of both public and private uses. These include
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the promotion of safe
practices and methods. By making these documents available for use and adoption by public authorities and private users, the
NFPA does not waive any rights in copyright to these documents.

Use of NFPA Standards for regulatory purposes should be accomplished through adoption by reference. The term
“adoption by reference” means the citing of title, edition, and publishing information only. Any deletions, additions, and
changes desired by the adopting authority should be noted separately in the adopting instrument. In order to assist NFPA in
following the uses made of its documents, adopting authorities are requested to notify the NFPA (Attention: Secretary,
Standards Council) in writing of such use. For technical assistance and questions concerning adoption of NFPA Standards,
contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Standards and all requests for information on NFPA procedures
governing its codes and standards development process, including information on the procedures for requesting Formal
Interpretations, for proposing Tentative Interim Amendments, and for proposing revisions to NFPA standards during regular
revision cycles, should be sent to NFPA headquarters, addressed to the attention of the Secretary, Standards Council, NFPA, 1
Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email: stds_admin@nfpa.org.

For more information about NFPA, visit the NFPA website at www.nfpa.org. All NFPA codes and standards can be viewed at
no cost at www.nfpa.org/docinfo.
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NFPA® 85

Boiler and Combustion Systems Hazards Code

2019 Edition

This edition of NFPA 85, Boiler and Combustion Systems Hazards Code, was prepared by the Technical
Committees on Fluidized Bed Boilers, Fundamentals of Combustion Systems Hazards, Heat Recovery
Steam Generators, Multiple Burner Boilers, Pulverized Fuel Systems, Single Burner Boilers, and
Stoker Operations and released by the Correlating Committee on Boiler Combustion System
Hazards. It was issued by the Standards Council on November 5, 2018, with an effective date of
November 25, 2018, and supersedes all previous editions.

This document has been amended by one or more Tentative Interim Amendments (TIAs) and/or
Errata. See “Codes & Standards” at www.nfpa.org for more information.

This edition of NFPA 85 was approved as an American National Standard on November 25, 2018.

Origin and Development of NFPA 85

NFPA 85 has a long history of documents that were combined to form the present-day NFPA 85.
(See Annex J, which is a �owchart depicting the complex development of NFPA 85.) The �rst of these
documents, in 1924, was NBFU 60, “Regulations of the National Board of Fire Underwriters for the
Installation of Pulverized Fuel Systems as Recommended by the National Fire Protection
Association,” which changed from an NBFU/NFPA document to an NFPA code in 1946.

The 2001 edition of NFPA 85 was a compilation of the following six standards:

NFPA 8501, Standard for Single Burner Boiler Operation

NFPA 8502, Standard for the Prevention of Furnace Explosions/Implosions in Multiple Burner Boilers

NFPA 8503, Standard for Pulverized Fuel Systems

NFPA 8504, Standard on Atmospheric Fluidized-Bed Boiler Operation

NFPA 8505, Standard for Stoker Operation

NFPA 8506, Standard on Heat Recovery Steam Generator Systems

In the 2001 edition, signi�cant new material was added for multiple burner boilers, including
requirements for reburn systems. For heat recovery steam generators, the minimum purge �ow
requirements prior to starting the combustion turbine were reduced.

The 2004 edition was reorganized to provide administrative requirements in Chapters 1, 2, and 3
and common requirements in Chapter 4, Fundamentals of Boiler Combustion Systems.

Subsequent chapters covered the speci�c requirements for each of the boiler and combustion
systems covered by the document. The 2004 edition also provided new requirements that addressed
selective catalytic reduction (SCR) systems for multiple burner boilers.

In the 2007 edition, Annex M was added to assist users to better understand the complex
development of what is now known as NFPA 85. Chapter 4 in the 2007 edition also included new
requirements for �ue gas path auxiliary systems and �ame proving, along with supporting annex
material.

The 2007 edition recognized the use of valve-proving systems for single burner boilers in Chapter
5. Furnace structural design requirements for multiple burner boilers were added to Chapter 6 and
account for the impact of booster fans. Implosion protection was clari�ed as not being required on
units that have no fan in the �ue gas stream downstream of the boiler. In conjunction with those
changes, a de�nition of booster fan was added to Chapter 3. New requirements for �ue gas path
auxiliary systems were added to Chapters 6 and 7 for multiple burner boilers and �uidized-bed
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boilers, respectively. New requirements were added for lance and burner safety shutoff valves on �uidized-bed boilers.

The scope of Chapter 8 was expanded in the 2007 edition from heat recovery steam generators to include other combustion
turbine exhaust systems that present similar �re and explosion hazards, including those with no heat recovery. The de�nition
of combustion turbine exhaust systems was added to Chapter 3, and other changes were made throughout the code as
required for consistency. Additional combustion turbine interlocks were added to ensure fuel gas in-leakage does not occur
during the combustion turbine purge and that excessive fuel is not introduced during combustion turbine light-off.

The 2011 edition incorporated a renumbering and reorganization of Chapter 4 to make it easier to use and cite. In
addition, Chapter 4 expanded requirements and annex guidance for burner management systems to describe the types of
signals and transmitters used to initiate safety alarms and interlocks and how those signals should be monitored for reliability.
Chapter 4 was updated with modi�ed requirements for continuous trend display for single burner boilers to require only those
parameters critical to operation.

A de�nition of combustion turbine purge credit was added to Chapter 3, and requirements for the credit to Chapter 8, in the
2011 edition. The combustion turbine purge credit enables designers and operators to establish and maintain a “purged”
condition for HRSGs for an extended period of time between restarts.

Guidance was also added to Annex A of the 2011 edition regarding �ue gas analyzers in Chapters 5, 6, and 7 concerning the
potential for certain types to provide a source of ignition during start-up. In Chapter 6, which addresses multiple burner
boilers, the “all fan trip” purge requirements were revised for clarity and to improve the safety of that procedure.

The 2015 edition incorporated new requirements in Chapter 4 for safely purging fuel gas piping systems, both into and out
of service. The coverage in NFPA 85 began at the newly de�ned equipment isolation valve. All gas- and liquid fuel–�red boilers
are required to be installed with an identi�able equipment isolation valve that demarcates equipment within the scope of
NFPA 85 from piping and equipment within the scope of other codes and standards, such as NFPA 54, National Fuel Gas Code,
or ASME B31.1, Power Piping. The new purge requirements contain provisions addressing piping and equipment, both
upstream and downstream of the equipment isolation valve.

Several provisions were moved from Chapter 6, Multiple Burner Boilers, to Chapter 4, Fundamentals, so that they apply to
all equipment under the scope of NFPA 85. These include requirements for conducting a process hazard analysis for
unattended operation, removing interlocks from service during start-up or operation, and preventing the �ow of �ue gases
from a common stack into an idle boiler or HRSG. A provision was added to Chapter 5 to exempt some single burner boilers
from the process hazard analysis.

The 2015 edition recognized the use of safety-rated programmable logic controllers for use with single burner boilers where
they are certi�ed as at least SIL 3 capable according to IEC 61508, Functional Safety of Electrical/Electronic Programmable Electronic
Safety-Related Systems.

Chapter 9, Pulverized Fuel Systems, was completely rewritten in the 2015 edition to separate requirements for direct-�red
and indirect-�red systems to assist users in identifying and applying requirements for speci�c equipment. The requirements for
indirect-�red systems were greatly expanded and clari�ed so that the chapter is easier to apply to the unique hazards related to
those types of systems. In addition, the “strength of equipment” requirements were modi�ed to recognize that the 344 kPa (50
psi) pressure threshold is really a maximum allowable working pressure (MAWP) and that this MAWP is associated with
pulverized fuel having Pmax of 10 bar-g (145 psig) or less, as identi�ed in NFPA 69, Standard on Explosion Prevention Systems.
Chapter 9 was updated to re�ect the new terminology and methodology.

Finally, the annex material was reorganized so that all supplemental information on stokers is in Annex F and all
supplemental information on �uidized bed boilers is in Annex D.

The 2019 edition incorporates new and revised de�nitions for interlock, trip, and permissive, and correlated terms related
to these (such as safety interlock, interlock system, safety or interlock device, master fuel trip, and emergency shutdown)
throughout the document for consistency. New language has been added to require speci�cation of autoignition temperature
for fuels over the range of expected operating conditions. Revisions have been made to more accurately describe the allowed
uses of Class 2 and Class 3 igniters. Requirements for overpressure protection, which had been repeated in multiple
equipment-speci�c chapters, has been moved forward into the Fundamentals chapter, with additional detail added to clarify
the application of overpressure protection and methods to achieve it. The Single Burner Boiler requirements has been
reformatted to eliminate repetition and combine similar procedures used for both water-tube and �re-tube boilers. Annex
material has been added to provide guidance on the frequency of testing for Multiple Burner Boiler interlocks, and
operational leak test frequencies has been clari�ed and revised to specify that the test does not need to be repeated if
completed within 8 hours. Language has been added to clarify that a combustion turbine purge is not required on subsequent
starts if purge credit is maintained. The annex on Supervised Manual Systems has been removed and replaced with
information on Concentrated Flame Igniters.
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Correlating Committee on Boiler Combustion System Hazards
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Southern Company Services, Inc., AL [U]
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David Paul Cannon, QA Support LLC, TX [SE]

David E. Dexter, Dow Corning Corporation, TX [U]

Ronald J. Fleming, ABB Incorporated, OH [M]

James E. Franks, Global Asset Protection Services, LLC, TN [I]
Rep. Global Asset Protection Services, LLC

David W. King, American Electric Power Company, Inc., OH [U]

Masaaki Kinoshita, Mitsubishi Hitachi Power Systems, LTD., Japan
[M]

Raymond Labore, UTC/Fireye Inc., NH [M]

Gail J. Lance, Babcock & Wilcox Company, OH [M]

Dennis P. Mason, AEGIS Insurance Services, MI [I]

Daniel R. May, Burns & McDonnell Engineering Company, MO
[SE]

John R. Puskar, Prescient Technical Services LLC, OH [L]
Rep. United Steelworkers

Jimmie J. Schexnayder, Entergy Corporation, LA [U]

Lloyd E. Steen, General Electric, CT [M]
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Harold R. Yates, Boiler Systems Consulting, LLC, MI [SE]
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Darrell E. Dorman, Babcock Power, Inc., MA [M]
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OH [U]
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Mark T. Fecke, Exponent, Inc., IL [SE]
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Joseph E. Fehr, Power Engineers, Inc., KS [SE]
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Michael A. Walz, Burns & McDonnell Engineering Company, MO
[SE]

Rep. TC on Multiple Burner Boilers

Peter J. Willse, Global Asset Protection Services, LLC, CT [I]
Rep. TC on Single Burner Boilers

Laura Moreno, NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the �nal text of this edition.
Since that time, changes in the membership may have occurred. A key to classi�cations is found at the
back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on the
reduction of combustion system hazards in single-burner boilers, multiple-burner boilers,
and stoker-�red boilers with a heat input rate of 12,500,000 Btu/hr and above. This includes
all fuels. This Committee also is responsible for documents on the reduction of hazards in
pulverized fuel systems, �uidized-bed boilers, and heat recovery steam generators and other
combustion turbine exhaust systems at any heat input rate.
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This list represents the membership at the time the Committee was balloted on the �nal text of this edition.
Since that time, changes in the membership may have occurred. A key to classi�cations is found at the
back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on the
operation and reduction of combustion system hazards and the prevention of boiler furnace
explosions of �uidized-bed boilers. This includes all fuels at any heat input rate.
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This list represents the membership at the time the Committee was balloted on the �nal text of this edition.
Since that time, changes in the membership may have occurred. A key to classi�cations is found at the
back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents or
portions of documents on fundamentals, maintenance, inspection, training, and safety for
the reduction of combustion system hazards. Fundamentals shall speci�cally include
de�nitions, furnace explosion/implosion prevention, manufacture, design and engineering,
installation, coordination of design, construction and operation, basic operating objectives,
equipment requirements, and commissioning.
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Henry K. Wong, AECOM/URS Corporation E&C, NJ [SE]

Harold R. Yates, Boiler Systems Consulting, LLC, MI [SE]

Donald Zissa, SIS-TECH, TX [SE]

Alternates

Cyrus Allison, Salt River Project, AZ [U]
(Alt. to Kenneth Joe Frazier)

Joseph E. Bittinger, Jr., American Electric Power Company, Inc.,
OH [U]

(Alt. to David W. King)

Marcus Cropp, Southern Company, AL [U]
(Alt. to Dale P. Evely)

Alberto Dib, SIS-TECH Solutions, TX [SE]
(Alt. to Donald Zissa)

Ronald J. Fleming, ABB Incorporated, OH [M]
(Alt. to Daniel J. Lee)

James E. Franks, Global Asset Protection Services, LLC, TN [I]
(Alt. to Peter J. Willse)

Steven V. Graf, Emerson Automation Solutions, PA [M]
(Alt. to Roy Reeves)

Gail J. Lance, Babcock & Wilcox Company, OH [M]
(Voting Alternate)

Marc Lemmons, Sargent And Lundy, IL [SE]
(Voting Alternate)

Roger Lesaca, Mitsubishi Hitachi Power Systems Americas, Inc., NJ
[M]

(Voting Alternate)

Daniel R. May, Burns & McDonnell Engineering Company, MO
[SE]

(Alt. to Michael A. Walz)

Thomas J. Murphy, Babcock Power, Inc., MA [M]
(Alt. to Barry J. Basile)

Ronald Rispoli, Entergy Corporation, AR [U]
(Alt. to Jimmie J. Schexnayder)

John A. Stevens, HF Controls Corporation, TX [M]
(Alt. to Richard Kimball)

Karen Whitehead, Black & Veatch Corporation, KS [SE]
(Alt. to James P. Walawender)

Laura E. Moreno, NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the �nal text of this edition.
Since that time, changes in the membership may have occurred. A key to classi�cations is found at the
back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents covering
the reduction of combustion system hazards and the prevention of boiler furnace explosions
and implosions in multiple burner boilers with a heat input rate of 12,500,000 Btu/hr and
above. This includes all fuels.
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