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IMPORTANT NOTICE ABOUT THIS DOCUMENT

NFPA codes, standards, recommended practices, and guides, 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 fire 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 its codes and 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 this document. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of any information
published herein.

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
Council, 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 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 above.

A statement, written or oral, that is not processed in accordance with Section 5 of the Regulations Governing Committee
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 for the infringement of
any patent resulting from the use of or reliance on this document. Users of this document are expressly advised that
determination of the validity of any such patent rights, and the risk of infringement of such rights, is entirely their own
responsibility.

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.
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Licensing Policy

This document is copyrighted by the National Fire Protection Association (NFPA). By making this document available
for use and adoption by public authorities and others, the NFPA does not waive any rights in copyright to this document.

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,
Standards 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 notice 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,
administrative orders, or similar instruments having the force of law, provided that: (1) due notice of NFPA's copyright is
contained in each law and in each copy thereof; and (2) that such printing and republication is limited to numbers
sufficient to satisty 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 desiring 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 lawmaking 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.)
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Copyright © 1998 NFPA, All Rights Reserved
NFPA 8505
Standard for

Stoker Operation

1998 Edition

This edition of NFPA 8505, Standard for Stoker Operation, was prepared by the Technical
Committee on Stoker Operations, 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 17-19, 1997, in Kansas City, MO. It was issued by the
Standards Council on January 16, 1998, with an effective date of February 6, 1998, and super-
sedes all previous editions.

This edition of NFPA 8505 was approved as an American National Standard on February 6,
1998.

Origin and Development of NFPA 8505

In 1984 the Technical Committee on Boiler-Furnace Explosions started working on a doc-
ument for stoker operations. The first edition of NFPA 851 was issued in 1989. This was devel-
oped through numerous task force, subcommittee, and Technical Committee meetings. The
document was written to provide user requirements in order to limit the hazards associated
with these special systems and to broaden the NFPA 85 series of standards, which dealt with
safe boiler operation.

The 1989 edition was a partial revision and included a variety of changes. Foremost was the
renumbering of the document to NFPA 8505.

The 1998 edition is a complete revision of the document. The document has been revised
to change the language to mandatory text and to rename the document as a standard. Addi-
tional changes have been made to correlate this standard with the other five NFPA 8500 series
standards.

Documents

Document Sharing Hub

Full document details: NFPA 8505 1998


http://www.avadocuments.com/doc/nfpa-8505-1998
http://www.avadocuments.com/doc/nfpa-8505-1998

8505-2 STOKER OPERATION

Technical Correlating Committee on Boiler Combustion System Hazards

Dale E. Dressel, Chair
Monsanto Co., MO [U]

Merton W. Bunker, Nonvoting Secretary
Nat’l Fire Protection Assn., MA

Courtney D. Alvey, Lutherville, MD [SE] Gordon G. Gaetke, Union Carbide Corp., WV [U]
Johnny W. (Bi!l) Bass., Forney Corp., TX [M] Masaaki Kinoshita, Mitsubishi Heavy Industries Ltd, Japan [M]
James R. Bostick, Bailey Controls Co., OH [M] Donald J. L. Lin, Qilin Inc., TX [SE]

Thaddeus Bukowski, Underwriters Laboratories Inc., IL [RT]

Paul L. Cioffi, Babcock & Wilcox Co., OH [M] Francis X. Maskol, Honeywell, Inc., PA, [M]

William E. Cunningham, Jr., Raytheon Engr & Constructors, Russell N. Mosher, American Boiler Mfrs. Assn., VA [M]
MA [SE] Jerry J. Moskal, ABB Combustion Engr Inc., CT [M]
John C. deRuyter, The DuPont Co., DE [U] Michael C. Polagye, Factory Mutual Research Corp., MA [I]

Robert S. Elek, Kemper Insurance Risk Engr Services, OH [I]

Ronald E. Fringeli, M&M Protection Consultants, OH [I] George P. Seroka, The Detroit Edison Co., MI [U]

Steven K. Funk, The DuPont Co., TX [U] James L. Sherman, Baltimore Gas & Electric Co., MD [U]
Rep. American Petroleum Inst. Henry K. Wong, Foster Wheeler Energy Corp., NJ [M]
Alternates
Tetsuya Fujino, Mitsubishi Heavy Industries America, Inc., CA John P. O'Rourke, ABB Combustion Engr Inc., CT [M]
[M] (Alt. to J. ]J. Moskal)
(Alt. to M. Kinoshita) Richard J. Wachter, Industrial Risk Insurers, CT [I]
Raymond J. Heitland, Monsanto Co., FL [U] (Voting Alt. to IRI Rep.)
Al E ) J- C. Waung, Babcock & Wilcox Co., OH [M]
(Alt. to D. E. Dressel) (Alt. to P. L. Cioffi)
Dennis P. Jenkins, Kemper Nat’l Insurance Cos., NC [I] William G. Yeich, Exxon Research and Engr Co., NJ [U]
(Alt. to R. S. Elek) (Alt. to S. K. Funk)
Nonvoting
William H. Axtman, Gray Gull Assoc. Inc., VA Robert P. Kaltenbach, Burns & McDonnell Eng, MO
Shelton Ehrlich, Palo Alto, CA Peter B. Matthews, Hartford Steam Boiler Insp & Ins Co., CT
Thomas B. Hamilton, Hamilton Consulting Services, NC Peter J. Gore Willse, Industrial Risk Insurers, CT

Merton W. Bunker, Jr., NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the text of this edition. Since that time, changes in
membership may have occurred. A key to classifications is found at the back of this 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 combus-
tion system hazards in single- and multiple-burner 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, fluidized-bed boilers, heat recovery steam generators, and stoker-fired boilers at any heat input rate.
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William H. Axtman, Chair
Gray Gull Assoc., Inc., VA [SE]

J- Mike Cantrell, The McBurney Corp., GA [M] John Hoh, Nat’l Board of Boiler and Pressure Vessel Inspec-
Andrew K. Dant, Cogentrix Energy, Inc., NC [U] tors, OH [E]

Joseph N. Darguzas, Sargent & Lundy, IL [SE] . . .

John C. deRuter, The DuPont Co., DE [U] Tim Loviska, Detroit Stoker Co., MI [M]

Thomas B. Hamilton, Hamilton Consulting Services, NC [SE] Gerald E. McCullion, Honeywell I.A.C., PA [M]

Merton W. Bunker, Jr., NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the text of this edition. Since that time, changes in
membership may have occurred. A key to classifications is found at the back of this 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 operation of stok-
ers and related fuel-burning equipment. This includes all fuels at any heat input rate.
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1998 Edition
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 8 and Appendix D.

Chapter 1 Introduction

1-1 Scope.

1-1.1 This standard shall apply to boilers with a heat input rat-
ing of 12,500,000 Btu/hr (3663 kW) or greater. This standard
shall apply only to boilers using a stoker to fire the following
fuels:

(a) Coal, as defined in Chapter 3

(b) Wood

(c) Refuse-derived fuel (RDF), as defined in Chapter 3

(d) Municipal solid waste (MSW) as defined in Chapter 3

(e) Other solid fuels

When solid fuel is fired simultaneously with other fuels
(e.g., solid fuel stoker fired in combination with gas, oil, or
pulverized auxiliary fuel), additional controls and interlocks
might be necessary; however, these are not covered in this
standard. When firing gas, oil, or pulverized fuel alone, the
NFPA standard that applies to that fuel shall be used.

1-1.2 Requirements for auxiliary fuelfiring equipment and
interlocks shall comply with NFPA 8501, Standard for Single
Burner Boiler Operation, or NFPA 8502, Standard for the Preven-
tion of Furnace Explosions/Implosions in Multiple Burner Boilers.
Exception No. 1:  The purge requirements of NFPA 8501 or NFPA
8502 shall not be required when the stoker is firing and the botler is on-
line. In those cases, if no cooling air is being provided to the auxiliary
burners, a purge of their associated air supply ducts shall be provided.
Exception No. 2:  When firing oil or gas in a supervised manual sys-
tem in accordance with NFPA 8501, the excessive steam pressure inter-
lock shall not be required.

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 Since this standard is based on the present 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 considered applicable
and reasonable for existing installations.

1-1.5 Revisions to this document reflect the current state of
knowledge and do not imply that previous editions were inad-
equate.

1-2 Purpose.

1-2.1 The purpose of this standard shall be to establish mini-
mum standards for the design, installation, operation, and
maintenance of stoker-fired boilers, their fuel-burning sys-
tems, and related control equipment, to contribute to operat-
ing safety.

1-2.2 No standard can guarantee 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 this standard is not a design handbook. This standard
shall 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 shall be responsi-
ble for demonstrating the validity of the proposed design.

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

1-2.4 The effect of gas cleanup systems located downstream of
the post-combustion gas passes of the boiler furnace is known
to be significant. Coordination of the operating procedures
and design of the boiler furnace system and air quality system
air-flue gas path shall be required. Such coordination shall
include requirements for ensuring a continuous flow path
from the forced draft fan inlet through the stack. This stan-
dard provides only the general requirements for these systems
because of the multiplicity of their designs.

Chapter 2 General

2-1 Furnace Explosions.

2-1.1 The basic cause of furnace explosions is the ignition of
an accumulated combustible mixture within the confined
space of the furnace or the associated boiler passes, ducts, and
fans that convey the gases of combustion to the stack.

2-1.2 A dangerous combustible mixture within the boiler
enclosure consists of the accumulation of an excessive quan-
tity of combustibles mixed with air in proportions that result
in rapid or uncontrolled combustion where an ignition source
is supplied. A furnace explosion can result from ignition of
this accumulation if the quantity of combustible mixture and
the proportion of air to fuel are such that an explosive force is
created within the boiler enclosure. The magnitude and inten-
sity of the explosion depends on both the relative quantity of
combustibles that have accumulated and the proportion of air
that mixes with the combustibles at the moment of ignition.
Explosions, including “furnace puffs,” are the result of
improper operating procedures by personnel; improper
design of equipment or control systems; or malfunction of the
equipment or control system, consistency of fuel, or moisture
content of fuel.

2-1.3 Numerous conditions can arise in connection with the
operation of a boiler that produce explosive conditions. The
most common of these are as follows:

(a) An interruption of the fuel or air supply sufficient to
result in momentary loss of flames, followed by restora-
tion and delayed reignition of an accumulation

(b) Fuel leakage into an idle furnace and the ignition of the
accumulation by a spark or other source of ignition
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(c) Attempts to light off without appropriate purging when
firing gaseous, liquid, or pulverized fuels without stoker
firing

(d) Utilization of highly volatile fuels, such as gasoline, for
ignition purposes

(e) The accumulation of an explosive mixture of fuel and
air as a result of loss of flame or incomplete combustion

(f) The accumulation of an explosive mixture of fuel and
air as a result of a flameout and the ignition of the accu-
mulation by a spark or other ignition source, such as
attempting to light burner(s)

(g) Purging with too high an airflow, which stirs up combus-
tibles smoldering in hoppers

(h) Improper fuel consistency, especially when firing highly
volatile refuse fuels

2-1.4 The conditions favorable for a boiler explosion
described in 2-1.3 are typical examples. An examination of
numerous reports of boiler explosions in stoker-fired units uti-
lizing solid fuels suggests that the occurrence of small explo-
sions or furnace puffs has been far more frequent than is
usually recognized. It is believed that improved instrumenta-
tion, safety interlocks and protective devices, proper operating
sequences, and a clearer understanding of the problem by
both designers and operators can greatly reduce the risks and
actual incidents of furnace explosions.

2-1.5 In a boiler, upset conditions or control malfunction may
lead to an air/fuel mixture that may result in an unsafe condi-
tion. There may exist, in certain parts of the boiler enclosures
or other parts of the unit, dead pockets susceptible to the accu-
mulation of combustibles. These accumulations may ignite with
explosive force in the presence of an ignition source.

2-2 Furnace Implosions.

2-2.1 Stoker-fired boilers are inherently less prone to furnace
implosions because of the absence of the sudden “flame col-
lapse” phenomenon that exists on fluid bed or pulverized fuel-
fired boilers.

2-2.2 A furnace implosion is the result of the occurrence of
excessively low gas-side pressure, which causes equipment
damage.

2-2.3 Two conditions that have caused furnace implosions

include the following:

(a) A misoperation of the equipment regulating the boiler
gas flow, including air supply and flue gas removal,
resulting in furnace exposure to excessive induced-draft
fan head capability

(b) The rapid decay of furnace gas temperatures and pres-
sure resulting from either a rapid reduction in fuel input
or a master fuel trip

2-2.4 A combination of the two conditions indicated in 2-2.3
has resulted in the most severe furnace implosion incidents.

2-3 Manufacture, Design, and Engineering.

2-3.1 The purchaser or the purchaser’s agent shall, in cooper-
ation with the manufacturer, ensure that the unit is not defi-
cient in apparatus required for proper operation, so far as is
practical, with respect to pressure parts, fuel-burning equip-
ment, safe lighting, and maintenance of stable conditions.

2-3.2 All fuel systems shall include provisions to prevent for-
eign substances from interfering with the fuel supply.

1998 Edition

2-3.3*% An evaluation shall be made to determine the opti-
mum integration of manual and automatic safety features, tak-
ing into consideration the advantages and disadvantages of
each trip function.

2-3.4 This standard necessitates a minimum degree of automa-
tion. The trend toward more complex plants or increased auto-
mation shall require additional provisions for the following:

(a) Information regarding significant operating events that
allow the operator to make a rapid evaluation of the
operating situation; provision of continuous and usable
displays of variables that allow the operator to avoid
unsafe conditions

(b) In-service maintenance and checking of system func-
tions without impairment of the reliability of the overall
control system

(c) An environment conducive to proper decisions and
actions

2-3.5 On the basis of reported incidents and field tests, the
maximum negative furnace pressure is determined primarily
by the maximum head characteristic of the induced draft fan.
A major objective of the final design shall be to limit the max-
imum head capacity of draft equipment to that necessary for
satisfactory operation. Special consideration shall be given to
fan selection and arrangement of ductwork to limit the effect
of negative head.

2-3.6 With scrubbers or other high-draft-loss equipment for
removing flue gas contaminants, a booster fan might be nec-
essary. A bypass or other appropriate means shall be provided
to counteract the potentially excessive negative pressure con-
ditions resulting from combining the suction heads of both
the induced draft fan and booster fan.

2-4 Installation.

2-4.1 The boiler shall not be permitted to be operated before
the installation and check of the required safeguards and
instrumentation system.

2-4.2 The party responsible for the erection and installation
of the equipment shall ensure that all apparatus are installed
and connected properly.

2-4.3 The purchaser, the engineering consultant, the equip-
ment manufacturer, and the operating company shall avoid
boiler operation until such safeguards have been tested and
operated properly as a system. In some instances, it might be
necessary to install temporary interlocks and instrumentation
to meet these requirements. Any such temporary system shall
be reviewed by the purchaser, the engineering consultant, the
equipment manufacturer, and the operating company, and
agreement shall be reached on its suitability in advance of
start-up.

2-4.4 The safety interlock system and protective devices shall
be tested jointly by the organization responsible for the system
design and by those who operate and maintain such a system
and devices during the normal operating life of the plant.
After installation, coordinated tests of all systems shall be
accomplished before initial operation.

2-5 Coordination of Design, Construction, and Operation.

2-5.1 Statistics indicate that human error is a contributing fac-
tor in the majority of furnace explosions. It is important to
consider whether the error was the result of the following fac-
tors:
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