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special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or reliance on

this document. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of any information pub-
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In issuing and making this document 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 this document.

Nor does the NFPA list, certify, test or inspect products, designs, or installations for compliance with this document. Any

certification 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 certifier or maker of the statement.

NOTICES

All questions or other communications relating to this document 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 documents during

regular revision cycles, should be sent to NFPA headquarters, addressed to the attention of the Secretary, Standards Coun-

cil, National Fire Protection Association, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101.

Users of this document should be aware that this document may be amended from time to time through the issuance of

Tentative Interim Amendments, and that an official NFPA document at any point in time consists of the current edition of

the document together with any Tentative Interim Amendments then in effect. In order to determine whether this document

is the current edition and whether it has been amended through the issuance of Tentative Interim Amendments, consult ap-

propriate NFPA publications such as the National Fire Codes® Subscription Service, visit the NFPA website at

www.nfpa.org, or contact the NFPA at the address listed above.

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Governing Com-

mittee Projects shall not be considered the official position of NFPA or any of its Committees and shall not be considered

to be, nor be relied upon as, a Formal Interpretation.

The NFPA does not take any position with respect to the validity of any patent rights asserted in connection with any

items which are mentioned in or are the subject of this document, and the NFPA disclaims liability of the infringement of

any patent resulting from the use of or reliance on this document. Users of this document are expressly advised that deter-

mination of the validity of any such patent rights, and the risk of infringement of such rights, is entirely their own responsi-

bility.

Users of this document should consult applicable federal, state, and local laws and regulations. NFPA does not, by the

publication of this document, intend to urge action that is not in compliance with applicable laws, and this document may

not be construed as doing so.

https://www.hsenode.com/NFPA/185911749/NFPA-8502?src=spdf


Licensing Policy

This document is copyrighted by the National Fire Protection Association (NFPA). By making this document avail-

able for use and adoption by public authorities and others, the NFPA does not waive any rights in copyright to this docu-

ment.

1. Adoption by Reference – Public authorities and others are urged to reference this document in laws, ordinances,

regulations, administrative orders, or similar instruments. Any deletions, additions, and changes desired by the adopting

authority must be noted separately. Those using this method are requested to notify the NFPA (Attention: Secretary, Stan-

dards Council) in writing of such use. The term “adoption by reference” means the citing of title and publishing information

only.

2. Adoption by Transcription – A. Public authorities with lawmaking or rule-making powers only, upon written no-

tice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free license to print and republish this

document in whole or in part, with changes and additions, if any, noted separately, in laws, ordinances, regulations, admin-

istrative orders, or similar instruments having the force of law, provided that: (1) due notice of NFPA’s copyright is con-

tained in each law and in each copy thereof; and (2) that such printing and republication is limited to numbers sufficient to

satisfy the jurisdiction’s lawmaking or rule-making process. B. Once this NFPA Code or Standard has been adopted into

law, all printings of this document by public authorities with lawmaking or rule-making powers or any other persons desir-

ing to reproduce this document or its contents as adopted by the jurisdiction in whole or in part, in any form, upon written

request to NFPA (Attention: Secretary, Standards Council), will be granted a nonexclusive license to print, republish, and

vend this document in whole or in part, with changes and additions, if any, noted separately, provided that due notice of

NFPA’s copyright is contained in each copy. Such license shall be granted only upon agreement to pay NFPA a royalty.

This royalty is required to provide funds for the research and development necessary to continue the work of NFPA and its

volunteers in continually updating and revising NFPA standards. Under certain circumstances, public authorities with law-

making or rule-making powers may apply for and may receive a special royalty where the public interest will be served

thereby.

3. Scope of License Grant – The terms and conditions set forth above do not extend to the index of this document.

(For further explanation, see the Policy Concerning the Adoption, Printing, and Publication of NFPA Documents,

which is available upon request from the NFPA.)

https://www.hsenode.com/NFPA/185911749/NFPA-8502?src=spdf


8502–1
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NFPA 8502

Standard for the Prevention of

Furnace Explosions/Implosions in Multiple Burner Boilers

1999 Edition

This edition of NFPA 8502, Standard for the Prevention of Furnace Explosions/Implosions in Mul-
tiple Burner Boilers, was prepared by the Technical Committee on Multiple Burner Boilers,
released by the Technical Correlating Committee on Boiler Combustion System Hazards, and
acted on by the National Fire Protection Association, Inc., at its Fall Meeting held November
16–18, 1998, in Atlanta, GA. It was issued by the Standards Council on January 15, 1999, with
an effective date of February 4, 1999, and supersedes all previous editions.

Changes other than editorial are indicated by a vertical rule in the margin of the pages on
which they appear. These lines are included as an aid to the user in identifying changes from
the previous edition.

This edition of NFPA 8502 was approved as an American National Standard on February
4, 1999.

Origin and Development of NFPA 8502

This document originated as a compilation of the following four standards:

NFPA 85B, Standard for the Prevention of Furnace Explosions in Natural Gas-Fired Multiple Burner
Boiler-Furnaces

NFPA 85D, Standard for the Prevention of Furnace Explosions in Fuel Oil-Fired Multiple Burner
Boiler-Furnaces

NFPA 85E, Standard for the Prevention of Furnace Explosions in Pulverized Coal-Fired Multiple
Burner Boiler-Furnaces

NFPA 85G, Standard for the Prevention of Furnace Implosions in Multiple Burner Boiler-Furnaces

In 1964, NFPA 85B was prepared by what was then the Sectional Committee on Public Util-
ity Units and was tentatively adopted. In the following year and a half, the tentative standard
was subjected to intensive study by the electric utility industry, boiler manufacturers, insurers,
consultants, and others. The first official edition of NFPA 85B, adopted in 1966, incorporated
the revisions that resulted from this study.

During this same period, NFPA 85D was prepared and was tentatively adopted in 1966.
Revisions were adopted in 1967, but the status of the standard remained tentative.

NFPA 85E was prepared and eventually adopted as a tentative standard in May 1968.
Amendments were adopted in 1969 to strengthen the standard and to provide more unifor-
mity among NFPA 85B, NFPA 85D, and NFPA 85E, but its status remained tentative. Amend-
ments also were made to NFPA 85B and NFPA 85D in 1969, and NFPA 85D was officially
adopted that year.

NFPA 85B and NFPA 85D were revised again in 1970. NFPA 85B, NFPA 85D, and NFPA
85E were amended in 1971, and NFPA 85E was officially adopted. In 1972, provisions were
added to NFPA 85D to cover crude oil firing, and amendments were made to all three docu-
ments in 1973 and 1974. A new section covering boilers with a small number of burners and
a new Appendix B were added to NFPA 85B and NFPA 85D in 1976.

The increased size of furnaces in utility boilers, along with changes in technology, intro-
duced the problem of excessive negative pressure excursion development within the furnace
setting. In 1976, a task group was appointed to investigate this problem. As a result of the task
group investigation, it was concluded that a new standard for the prevention of furnace implo-
sions was needed, and the development of NFPA 85G was initiated. NFPA 85G was published
first in 1978. The official adoption of NFPA 85G in 1978 was accompanied by amendments to
NFPA 85B, NFPA 85D, and NFPA 85E.
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NFPA 85E and NFPA 85G were revised in 1980, followed by amendments to NFPA 85G in
1982. NFPA 85B and NFPA 85D were both revised in 1984. The most current of these four
standards were the 1989 editions of NFPA 85B and NFPA 85D, the 1985 edition of NFPA 85E,
and the 1987 edition of NFPA 85G.

In late 1988, the subcommittee responsible for these four documents was assigned the task
of combining them into a single document for consistency and ease of management. The
1991 edition of NFPA 85C was the result of this effort.

In 1993, the technical committee responsible for NFPA 85C was assigned the task of revis-
ing this document and for redesignating it as NFPA 8502, Standard for the Prevention of Furnace
Explosions/Implosions in Multiple Burner Boilers. The purpose of this redesignation was consis-
tency with other NFPA 8500 series documents on boilers, furnaces, and related equipment.
The 1995 edition of NFPA 8502 was the result of this effort.

This 1999 edition incorporates several changes to the standard. The most notable change
allows simultaneous firing of multiple fuel types. Other changes added new definitions and
streamlined the document.
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NOTICE: An asterisk (*) following the number or letter des-
ignating a paragraph indicates that explanatory material on
the paragraph can be found in Appendix A.

Information on referenced publications can be found in
Chapter 10 and Appendix B.

FOREWORD

Technological advances in recent years and, in particular,
the pervasiveness of microprocessor-based hardware make it
even more important that only highly qualified individuals be
employed in applying the requirements of this standard to
operating systems. Each type of hardware has its own unique
features and operational modes. It is vital that the designer of
the safety system be completely familiar with the features and
weaknesses of the specific hardware and possess a thorough
understanding of this standard and its intent.

It is not possible for this standard to encompass all specific
hardware applications, nor should this standard be consid-
ered a “cookbook” for the design of a safety system.

Where applying any type of equipment to a safety system,
the designer should consider carefully all of the possible fail-
ure modes and the effect that each might have on the integrity
of the system and the safety of the unit and personnel. In par-
ticular, no single point failure should result in an unsafe or
uncontrollable condition or a masked failure of a micropro-
cessor-based system that could result in the operator unwit-
tingly taking action that could lead to an unsafe condition.

This document is to be used for the design, installation,
operation, and maintenance of multiple burner boilers and
their burner management and combustion control systems.
The standard is organized as follows:

(a) The introduction and those sections that apply to all
fuels covered in this standard (Chapters 1–5 and Chapter 9).

(b) Detailed sections that specifically apply to the particu-
lar fuel fired. Chapter 6 applies to fuel gas systems. Chapter 7
applies to fuel oil systems. Chapter 8 applies to pulverized coal
systems.

When using this standard, the sections that apply to all
fuels covered should be used in conjunction with those cover-
ing the specific fuel utilized. The appendixes include addi-
tional useful information but are not mandatory.

Chapter 1 Introduction

1-1 Scope.  

1-1.1 This standard shall apply to boilers with a fuel input rat-
ing of 12,500,000 Btu/hr (3663 kW) or greater. This standard
shall apply to multiple burner boilers firing one or more of the
following:

(a) Fuel gas, as defined in Chapter 3

(b) Fuel oil, as defined in Chapter 3

(c) Pulverized coal, as defined in Chapter 3

1-1.2 This standard includes simultaneous firing of more than
one fuel.

1-1.3* This standard is not retroactive. This standard shall
apply to new installations and to major alterations or exten-
sions that are contracted subsequent to the effective date of
this standard.

1-1.4 Furnaces such as those of process heaters used in chem-
ical and petroleum manufacture, wherein steam generation is
incidental to the operation of a processing system, are not cov-
ered by this standard.

1-1.5 Since this standard is based on the current state of the
art, its application to existing installations is not mandatory.
Nevertheless, operating companies are encouraged to adopt
those features of this standard that are applicable for existing
installations.

1-1.6 Chapter 5 prescribes methods for minimizing the risk of
negative furnace draft in excess of furnace structural capability.

1-1.7 Chapter 6 includes requirements for burner manage-
ment, combustion control systems, and operating procedures
for boilers utilizing fuel gas as defined in Chapter 3.

1-1.8 Chapter 7 includes requirements for burner manage-
ment, combustion control systems, and operating procedures
for boilers utilizing fuel oils as defined in Chapter 3.

1-1.9 Chapter 8 includes requirements for burner manage-
ment, combustion control systems, and operating procedures
for boilers utilizing pulverized coal as defined in Chapter 3.

1-1.10 The appendixes contain information viable to the
design and understanding of this standard. Therefore the user
of this standard shall be familiar with the contents of the
appendixes.

1-2 Purpose.  

1-2.1 The purpose of this document is to contribute to oper-
ating safety and to prevent furnace explosions and implosions.
It establishes minimum standards for the design, installation,
operation, and maintenance of boilers and their fuel-burning,
air supply, and combustion products removal systems. The
standard requires the coordination of operating procedures,
control systems, interlocks, and structural design.

1-2.2* No standard guarantees the elimination of furnace
explosions and implosions in boilers. Technology in this area
is evolving constantly, as reflected in revisions to this standard.
The user of this standard needs to recognize the complexity of
firing fuel with regard to the type of equipment and the char-
acteristics of the fuel. Therefore, the designer is cautioned
that the standard is not a design handbook. The standard does
not eliminate the need for the engineer or for competent
engineering judgment. It is intended that a designer capable
of applying more complete and rigorous analysis to special or
unusual problems is to be given latitude in the development
of such designs. In such cases, the designer is responsible for
demonstrating the validity of the proposed design.

1-2.3 Emphasis is placed on the importance of structure
strength, operation and maintenance procedures, combus-
tion and draft control equipment, safety interlocks, alarms,
trips, and other related controls that are essential to boiler
operation.

1-2.4 Gas cleanup systems located downstream of the post-
combustion gas passes of the boiler furnace shall be coordi-
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