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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

ADDITIONAL NOTICES AND DISCLAIMERS

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documents may be superseded at any time by the issuance of new editions or may be amended from time to time through the
issuance of Tentative Interim Amendments or corrected by Errata. An official NFPA Standard at any point in time consists of
the current edition of the document together with any Tentative Interim Amendments and any Errata then in effect. In order
to determine whether a given document is the current edition and whether it has been amended through the issuance of
Tentative Interim Amendments or corrected through the issuance of Errata, consult appropriate 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
below.

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 official 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 filed 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 filed 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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This edition of NFPA 86, Standard for Ovens and Furnaces, was prepared by the Technical
Committee on Ovens and Furnaces. It was issued by the Standards Council on May 4, 2018, with an
effective date of May 24, 2018, and supersedes all previous editions.

This edition of NFPA 86 was approved as an American National Standard on May 24, 2018.

Origin and Development of NFPA 86

The history of the NFPA standards for ovens and furnaces goes back to NBFU 34, Regulations of the
Board of Fire Underwriters for Finishing Processes (other than paint spraying) Dip Tanks, Hardening and
Tempering Tanks, Flow Coat Work, Japanning and Enameling Including Ovens as Recommended by the
National Fire Protection Association, issued in 1926. Subsequently, the ovens part of NBFU 34 was
separated and issued as NBFU 86, Regulations of the National Board of Fire Underwriters for Ovens For
Japan, Enamel, and Other Flammable Finishes as Recommended by the National Fire Protection Association, in
1931. In 1948, NBFU 86 became NFPA 86-T, Tentative Standards for Class A Oven Design, Location and
Equipment. The document was issued as a standard in 1950 and titled NFPA 86, Standards for Class A
Ovens and Furnace Design, Location and Equipment.

The 1985 edition of NFPA 86 was the first edition of the standard in its current form. It was
created from the combination of the former NFPA 86A, Standard for Ovens and Furnaces — Design,
Location and Equipment, and NFPA 86B, Standard for Industrial Furnaces — Design, Location and
Equipment.

The committee introduced changes in the definitions of Class A and Class B ovens, which were
published in the 1982 edition of NFPA 86B and added as a tentative interim amendment in 1983 to
the 1977 edition of NFPA 86A. The changes in the definitions eliminated the principal differences
between the two standards, except for the ventilation requirements in NFPA 86A. By providing a
separate chapter for ventilation requirements in the 1985 edition (Chapter 5), the committee found
it was no longer necessary or desirable to maintain two separate documents that addressed the same
subjects.

Changes that were incorporated into the 1985 edition included the following:

(1) A new chapter dealing with low-oxygen atmosphere ovens was added.

(2) The definitions of subjects in the text were updated and new definitions provided.
(3) The text was refined in an effort to make the document more understandable.

(4) The material was rearranged to comply with the NFPA Manual of Style.

The 1995 edition of NFPA 86 correlated with NFPA 86C, Standard for Industrial Furnaces Using a
Special Processing Atmosphere, and NFPA 86D, Standard for Industrial Furnaces Using Vacuum as an
Atmosphere. Revisions also refined and updated the standard to more current technologies, provided
increased requirements in several areas, and expanded the explanatory material in the appendices.

The 1999 edition of NFPA 86 included changes to the technical requirements in several areas and
many refinements that clarified the technical requirements. Changes were also provided to more
clearly distinguish mandatory requirements from nonmandatory recommendations and explanatory
material. Nonmandatory notes were relocated to the appendices.

The 2003 edition of NFPA 86 was a complete revision that incorporated NFPA 86C, Standard for
Industrial Furnaces Using a Special Processing Atmosphere, and NFPA 86D, Standard for Industrial Furnaces
Using Vacuum as an Atmosphere. This new, combined document provided one standard for ovens and
furnaces of all types. Also, in accordance with the Manual of Style for NFPA Technical Committee
Documents, referenced publications were listed in Chapter 2 and all definitions moved to Chapter 3.
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The 2007 edition of NFPA 86 continued to bring the standard into compliance with the Manual of Style for NEPA Technical
Committee Documents and to update requirements. Requirements for logic systems and programmable logic controller-based
systems replaced the requirement that programmable logic controllers be listed specifically for combustion safety service, since
listed controllers were no longer available. Unenforceable text was (1) revised to be enforceable, (2) deleted, or (3) relocated
to Annex A. Where appropriate, repetitive text was replaced by tables. The former Chapter 14, Inspection, Testing, and
Maintenance, was renumbered and renamed as Chapter 7, Commissioning, Operations, Maintenance, Inspection, and Testing.
Requirements for operations and maintenance throughout the standard were then relocated to that chapter.

In the 2011 edition, the scope of NFPA 86 was clarified to exclude fluid heaters, and reference was made to the new NFPA
87, Recommended Practice for Fluid Heaters. All requirements for fire protection were relocated to Chapter 9. Chapter 13, which
covers Class C furnaces, was revised to clarify the requirements for the introduction and removal of special atmospheres. The
requirements for repeated preignition purge were revised to recognize the unique characteristics of ovens using pulse firing of
burners. In addition, the requirements were clarified for safety shutoff valves that must close when a burner experiences a loss
of flame signal.

The 2015 edition of NFPA 86 includes several changes to Chapter 3 due to the addition of definitions for burner management
system, flame failure vesponse time, flame detector; hardwired, combustion safeguard, and types of pressure regulators. The committee
also deleted requirements from Chapter 12 applicable to arc melting furnaces (or electric arc furnaces) because the provisions
have not been maintained and the committee no longer has the relevant expertise. The committee added procedures for
placing equipment into service based on purging practices in NFPA 54, National Fuel Gas Code, and NFPA 56, Standard for Fire
and Explosion Prevention During Cleaning and Purging of Flammable Gas Piping Systems. The committee modified the standard to
clarify the types of acceptable devices used for combustion safety service. The committee added a requirement prohibiting
manifolding vent lines from different pressure levels. As a result of introducing definitions for burner management system and
combustion safeguard, the committee modified requirements in Chapter 8 for logic systems for both BMS logic and
programmable logic controller (PLC) systems. The committee modified requirements for Class A and Class C ovens and
furnaces, including the development of new requirements on fire protection and safety ventilation for Class A ovens.

The 2019 edition of NFPA 86 included a number of minor changes to the standard to clarify certain requirements.
Definitions for open and closed cooling systems were added, and requirements in Chapter 5 were modified to be consistent with
the new definitions. Some of the explosion relief exceptions were clarified in Chapter 5, and requirements for radiant tubes
were revised in multiple sections to reflect performance-based criteria rather than material-based criteria. The committee also
changed the requirements for emergency switches to allow for flexibility in cases where a full system power-down creates
unintended hazards (e.g., in some Class C furnaces). A table for relighting without purging was added to an annex to clarify
the requirements in Chapter 8.
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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
safeguarding against fire and explosion hazards associated with industrial ovens, furnaces,
and related equipment that are used in the processing of combustible or non-combustible
materials in the presence of air, vacuum, or other special atmospheres and are heated by
electricity, fossil fuels, or other heating sources.
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at www.nfpa.org/disclaimers or obtained on request from NFPA.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of
NFPA codes, standards, recommended practices, and guides (i.e.,
NFPA Standards) are released on scheduled revision cycles. This
edition may be superseded by a later one, or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta-
tive Interim Amendments (TIAs). An official NFPA Standard at any
point in time consists of the current edition of the document, together
with all TIAs and Errata in effect. To verify that this document is the
current edition or to determine if it has been amended by TIAs or
Errata, please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards” at www.nfpa.org/docinfo.
In addition to TIAs and Errata, the document information pages also
include the option to sign up for alerts for individual documents and
to be involved in the development of the next edition.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material on
the paragraph can be found in Annex A.

A reference in brackets [ | following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex M. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other references
as appropriate. Requests for interpretations or revisions of
extracted text shall be sent to the technical committee respon-
sible for the source document.

Information on referenced publications can be found in
Chapter 2 and Annex M.

Chapter 1 Administration

A 1.1% Scope. This standard shall apply to Class A, Class B,

Class C, and Class D ovens, dryers, and furnaces; thermal
oxidizers; and any other heated systems and related equipment
used for processing of materials.

1.1.1 The terms ovens, dryers, and furnaces are used inter-
changeably and shall also apply to other heated enclosures
used for processing of materials.

1.1.2* Within the scope of this standard, a Class A, Class B, or
Class C oven is any heated enclosure operating at approxi-
mately atmospheric pressure and used for commercial and
industrial processing of materials.

1.1.3 A Class A oven shall be permitted to utilize a low-oxygen
atmosphere.

2019 Edition

1.1.4 This standard shall apply to bakery ovens and Class A
ovens, in all respects, and where reference is made to ANSI
750.1, Bakery Equipment — Safety Requirements, those require-
ments shall apply to bakery oven construction and safety.

1.1.5 This standard shall apply to atmosphere generators and
atmosphere supply systems serving Class C furnaces and to
furnaces with integral quench tanks or molten salt baths.

1.1.6* This standard shall apply to Class D ovens and furnaces
operating above ambient temperatures to over 5000°F
(2760°C) and at pressures normally below atmospheric to 107
torr (1.33 x 1075 Pa).

A 1.1.7 This standard shall not apply to the following:

(1)* Coal or other solid fuel-firing systems

(2) Listed equipment with a heating system (s) that supplies a
total input not exceeding 150,000 Btu/hr (44 kW)

(3) Fired heaters in petroleum refineries and petrochemical
facilities that are designed and installed in accordance
with API STD 560, Fired Healers for General Refinery Services;
API RP 556, Instrumentation and Control Systems for Fired
Heaters and Steam Generators;, and API RP 2001, Fire Protec-
tion in Refineries

(4) Fluid heaters as defined in NFPA 87

(5) Electric arc furnaces and submerged arc furnaces

1.2 Purpose. This standard provides the requirements for
furnaces to minimize the fire and explosion hazards that can
endanger the furnace, the building, or personnel.

1.3 Application.

1.3.1* This entire standard shall apply to new installations and
to alterations or extensions to existing equipment.

1.3.2 The requirements of Chapters 1 through 10 shall apply
to equipment described in subsequent chapters except as
modified by those chapters.

1.3.3 Chapter 7 shall apply to all operating furnaces.
1.3.4 Section 6.2 shall apply to the following:

(1) Furnace heating systems fired with fuel gases, including
the following:

(a) Natural gas
(b) Mixed gas
(c) Manufactured gas
(d) Liquefied petroleum gas (LP-Gas) in the vapor
phase
(e) LP-Gas/air systems
(2) Gas-burning portions of dual-fuel or combination burners

1.3.5 Section 6.3 shall apply to the following:

(1) Combustion systems for furnaces fired with No. 2, No. 4,
No. 5, and No. 6 industrial fuel oils as specified by ASTM
D396, Standard Specifications for Fuel Oils

(2) Oil-burning portions of dual-fuel and combination burn-
ers

1.3.6 Section 6.4 shall apply to combustion systems using
oxygen (oxy-fuel) or oxygen-enriched air with gas or liquid
fuels.

1.3.7 Section 6.6 shall apply to all types of heating systems
where electrical energy is used as the source of heat.
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1.3.8 Section 6.7 shall apply to the following:

(1) All types of systems where water, steam, or other heat-
transfer fluids are the source of heat through the use of
heat exchangers

(2) Heat-transfer fluid system between the oven supply and
the return isolation valves for the oven being served

1.4 Retroactivity. The provisions of this standard reflect a
consensus of what is necessary to provide an acceptable degree
of protection from the hazards addressed in this standard at
the time the standard was issued.

A 1.4.1 Unless specified to be retroactive, the provisions of this

standard shall not apply to facilities, equipment, structures, or
installations that existed or were approved for construction or
installation prior to the effective date of the standard.

1.4.2* 1In those cases where the authority having jurisdiction
determines that the existing situation presents an unacceptable
degree of risk, the authority having jurisdiction shall be permit-
ted to apply retroactively any portions of this standard deemed
appropriate.

1.4.3 The retroactive requirements of this standard shall be
permitted to be modified if their application clearly would be
impractical in the judgment of the authority having jurisdiction
and only where it is clearly evident that a reasonable degree of
safety is provided.

1.5% Equivalency. Nothing in this standard is intended to
prevent the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, durabil-
ity, and safety over those prescribed by this standard.

1.5.1 Technical documentation shall be submitted to the
authority having jurisdiction to demonstrate equivalency.

1.5.2 The system, method, or device shall be approved for the
intended purpose by the authority having jurisdiction.

1.6 Units and Formulas.

1.6.1 SI Units. Metric units of measurement in this standard
are in accordance with the modernized metric system known as
the International System of Units (SI).

1.6.2 Primary and Equivalent Values. If a value for a measure-
ment as given in this standard is followed by an equivalent
value in other units, the first stated value shall be regarded as
the requirement. A given equivalent value might be approxi-
mate.

1.6.3 Conversion Procedure. SI units have been converted by
multiplying the quantity by the conversion factor and then
rounding the result to the appropriate number of significant
digits.

Chapter 2 Referenced Publications
2.1 General. The documents or portions thereof listed in this

chapter are referenced within this standard and shall be
considered part of the requirements of this document.

A 2.2 NFPA Publications. National Fire Protection Association,

1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 10, Standard for Portable Fire Extinguishers, 2017 edition.
NFPA 11, Standard for Low-, Medium-, and High-I-xxpansion
Foam, 2016 edition.
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NFPA 12, Standard on Carbon Dioxide Extinguishing Systems,
2018 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2019
edition.

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec-
tion, 2017 edition.

NFPA 17, Standard for Dry Chemical Extinguishing Systems, 2017
edition.

NFPA 17A, Standard for Wet Chemical Extinguishing Systems,
2017 edition.

NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2017 edition.

NFPA 30, Flammable and Combustible Liquids Code, 2018
edition.

NFPA 31, Standard for the Installation of Oil-Burning Equipment,
2016 edition.

NFPA 54, National Fuel Gas Code, 2018 edition.

NFPA 55, Compressed Gases and Cryogenic Fluids Code, 2016
edition.

NFPA 58, Liquefied Petroleum Gas Code, 2017 edition.

NFPA 68, Standard on Explosion Protection by Deflagration Vent-
ing, 2018 edition.

NFPA 69, Standard on Explosion Prevention Systems, 2014
edition.

NIFPA 70%, National Electrical Code®, 2017 edition.

NFPA 79, Electrical Standard for Industrial Machinery, 2018
edition.

NFPA 87, Standard for Fluid Heaters, 2018 edition.

NFPA 91, Standard for Exhaust Systems for Air Conveying of
Vapors, Gases, Mists, and Particulate Solids, 2015 edition.

NFPA 750, Standard on Water Mist Fire Protection Systems, 2019
edition.

2.3 Other Publications.

2.3.1 ANSI Publications. American National Standards Insti-
tute, Inc., 25 West 43rd Street, 4th Floor, New York, NY 10036.

ANSI 750.1, Bakery Equipment — Safety Requirements, 2006.

2.3.2 API Publications. American Petroleum Institute, 1220 L
Street, NW, Washington, DC 20005-4070.

API STD 560, Fired Heaters for General Refinery Services, 2016.

API RP 556, Instrumentation and Control Systems for Fired Heat-
ers and Steam Generators, 2011.

API RP 2001, Fire Protection in Refineries, 2012.

2.3.3 ASME Publications. ASME International, Two Park
Avenue, New York, NY 10016-5990.

ASME B31.1, Power Piping, 2016.
ASME B31.3, Process Piping, 2016.
Boiler and Pressure Vessel Code, 2015.

2.3.4 ASTM Publications. ASTM International, 100 Barr
Harbor Drive, P.O. Box C700, West Conshohocken, PA
19428-2959.

ASTM D396, Standard Specifications for Fuel Oils, 2015b.

2.3.5 CGA Publications. Compressed Gas Association, 14501
George Carter Way, Suite 103, Chantilly, VA 20151-1788.

CGA G-4.1, Cleaning Equipment for Oxygen Service, 2009.
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