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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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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
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administrative orders, or similar instruments having the force of law, provided that: (1) due notice of NFPA's copyright is
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Copyright © 1997 NFPA, All Rights Reserved
NFPA 8503
Standard for

Pulverized Fuel Systems

1997 Edition

This edition of NFPA 8503, Standard for Pulverized Fuel Systems, was prepared by the Techni-
cal Correlating Committee on Boiler Combustion System Hazards and acted on by the
National Fire Protection Association, Inc. at its Annual Meeting held May 19-22, 1997, in Los
Angeles, CA. It was issued by the Standards Council on July 24, 1997, with an effective date of
August 15, 1997, 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 8503 was approved as an American National Standard on August 15,
1997.

Origin and Development of NFPA 8503

The initial Standard for the Installation of Pulverized Fuel Systems (NFPA 60) was adopted in
1924 during the early development of equipment for burning pulverized fuel in suspension.
This standard was continued until 1945, at which time it was superseded by a new code under
the separate title, Code for the Installation and Operation of Pulverized Coal Systems (NFPA 60A).
The earlier code was maintained in effect for equipment that was installed prior to 1945 until
January 1957, at which time it was retired from active status by the Committee on Dust Explo-
sion Hazards.

The distinguishing feature of the 1945 standard, which provided greater safety in operation
and was made practicable by the evolution and improvement of equipment design, is repre-
sented by its requirements that equipment be capable of withstanding internal explosion
pressures of 50 psi without dependence on venting facilities in equipment and buildings for
relief of explosions as specified by the earlier code.

Following 1973, the standard was transferred from the Committee on Dust Explosion Haz-
ards to the Committee on Boiler-Furnace Explosions, and the number changed from NFPA
60 to NFPA 85F. At the Annual Meeting in 1978, a complete revision to the former NFPA 60
was accepted and the revision was published as NFPA 85F.

Changes to the 1982 edition were made primarily to reorganize and relocate essential mate-
rial for increased clarity and to more closely comply with the NFPA Manual of Style. Numerous
other changes were made to provide for proper sequential operation and control of boiler
firing.

The 1988 standard consisted of a complete rewrite of the document. These changes ranged
from a clarification of the retroactivity policy to limitations on the use of brittle materials.
Revised diagrams also were included to clarify certain requirements of these systems.

The 1992 edition was a partial revision and included a variety of changes. Foremost was the
renumbering and retitling of the document to NFPA 8503, Standard for Pulverized Fuel Systems.
This change was consistent with an initiative by the NFPA boiler project to remove the letter
designations and use shorter document titles.

This latest edition is a partial revision, and it includes changes to clarify the document’s
scope. Definitions have been added, and figures and references have been updated.
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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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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 6 and Appendix E.

Foreword

Technological advances in recent years, and in particular
the pervasiveness of microprocessor-based hardware, make it
even more important that only highly trained individuals be
employed in the translation of these guidelines into 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 foibles of
the specific hardware as well as possess a thorough under-
standing of these standards and their intent.

It is neither possible for these standards to encompass the
specific hardware applications nor should these standards be
considered a “cookbook” for the design of a safety system.

When applying any type of equipment to a safety system, the
designer must carefully consider all of the possible failure
modes and the effect that each might have on the integrity of
the system and the safety of the unit and personnel. In partic-
ular, no single point failure should result in an unsafe or
uncontrollable condition, or in a masked failure of a micro-
processor-based system that could result in the operator unwit-
tingly taking action that could lead to an unsafe condition.

Chapter 1 Introduction

1-1 Scope.

1-1.1 This standard shall apply to pulverized fuel systems,
beginning with the raw fuel bunker, which is ahead of the pul-
verizer, and the point at which primary air enters the pulveriz-
ing system, and terminating at the point where pressure can
be relieved by fuel being burned or collected in a device that
is built in accordance with this standard. The pulverized fuel
system shall be defined to include the primary air ducts, which
are upstream of the pulverizer, to a point where pressure can
be relieved by application of a suitable vent or other means.

1-1.2 This standard shall cover only those fuels having reactiv-
ities greater than that of Pennsylvania anthracite with a volatile
content of 8 percent on a dry basis. Reactivity of a fuel, relative
to this base, shall be determined by the pulverizer manufac-
turer utilizing his or her own technique, and applicability of
the standard shall be determined and agreed to by the user.

1-1.3 In the case of pulverized fuel-fired boiler furnaces, a
related work is NFPA 8502, Standard for the Prevention of Furnace
Explosions/Implosions in Multiple Burner Boilers. Users of this type
of equipment are, therefore, referred to both standards.

1-1.4 This standard shall exclude those systems with an oxy-
gen content that is greater than 21 percent, which require spe-
cial attention.

1-1.5 Revisions to this document recognize the current state
of knowledge and shall not imply that previous editions were
inadequate.

1-2 Purpose.

1-2.1 The purpose of this standard is to establish minimum
standards for design, installation, operation, maintenance,
and personnel safety in connection with pulverized fuel sys-
tems. The standard’s purpose also includes contributing to
operating safety and minimizing the probability of pulverized
fuel system explosions and the effects of explosions that do
occur.

1-2.2 No standard can be promulgated that will guarantee the
elimination of pulverized fuel system explosions. Technology
in this area is under constant development, which will be
reflected in revisions to this standard. The users of this stan-
dard must recognize the complexity of pulverized fuel systems
with regard to the type of equipment and the characteristics of
the fuel. Therefore, the designer is cautioned that this stan-
dard is not a design handbook. The standard does not elimi-
nate the need for the engineer or competent engineering
judgment. It is intended that a designer who is capable of
applying more complete and rigorous analysis to special or
unusual problems shall have latitude in the development of
such designs. In such cases, the designer is responsible for the
validity of the approach.

1-2.3 This standard shall be applicable to new installations
and to major alterations or extensions of existing equipment
for the preparation and burning of fuel in pulverized form
that was contracted subsequent to June 15, 1992. The standard
shall not be retroactive.

1-2.4 The provisions of this standard shall be considered nec-
essary to provide a reasonable level of protection from loss of
life and property from fire and explosion. They shall reflect
conditions and the state of the art at the time the standard was
issued.

The standard shall apply to any retrofit program that
involves replacement of the entire pulverized fuel system as
defined in 2-5.1 and 2-5.2. For less than total system replace-
ment, the user is encouraged to consider application of this
standard.

1-3 Basic Principles.
1-3.1 Functional Requirements.

1-3.1.1 The various types of pulverized fuel systems convert a
solid fuel to pulverized fuel and deliver it continuously and at
controlled rates to burners, storage bins, or other apparatus.

1-3.1.2 Pulverized fuel systems and their components shall be
capable of long-term continuous and proper operation.
Unwanted interruptions shall be kept to an absolute mini-
mum because of the general combustible and explosive
nature of the pulverized fuels. Experience shows that fires and
explosions are most likely to occur during start-up or shut-
down or after an emergency shutdown.

1-3.1.3 Pulverized fuel systems shall incorporate all necessary
equipment and controls to provide for repeated safe cycles of
start-up, operation, and shutdown, whether these cycles are of
long or short duration.
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1-3.1.4 The pulverized fuel system shall be sized and arranged
to meet the demands of the system that it serves over the
required range of operation.

1-3.2 Hazards in Pulverized Fuel Systems. The design, oper-
ation, and maintenance of a pulverized fuel system shall rec-
ognize certain inherent hazards, as outlined in 1-3.2.1 through
1-3.2.17.

1-3.2.1 An uninterrupted, controllable, raw fuel supply is
essential to minimize fires and explosions within the system.
These interruptions and control problems in the fuel supply
can be caused by worn equipment, excessive surface moisture,
large or unusual fuel sizing, or foreign substances, including
iron, wood, rags, excelsior, or rock. Compositions of certain
clays (i.e., Bentonitic or mixed layers), which are contained in
some coal seams, can cause interruptions in coal flow, which
shall be guarded against.

1-3.2.2 To facilitate the discharge of fuel from the raw fuel
bunker at a controlled rate, the bunker shall be designed in
accordance with principles that are stated in 2-6.5. These prin-
ciples require a bunker design that provides for mass flow and
self-cleaning flow characteristics. The purchaser or the pur-
chaser’s designated representative shall be aware of the wide
range in material-handling characteristics of fuel that are
related to differences in moisture, size distribution, and con-
solidation characteristics. The probable range in these charac-
teristics for the fuels to be used and a determination of time
consolidation shear values over these ranges are prerequisites
for obtaining a bunker design that provides the desired flow
characteristics over the range of fuels to be used. If the fuel is
of a nature in which spontaneous combustion in the raw fuel
bunker is likely to occur even when equipment is in service,
the bunker design shall be a mass flow design.

1-3.2.3 A fire that is ahead of or in the pulverizer usually
causes an abnormal increase in temperature of the equipment
or of the mixture leaving the pulverizer. Fires are caused by
feeding burning fuel from the raw fuel bin, by spontaneous
combustion of an accumulation of fuel or foreign material in
the pulverizer, piping, or burners, or by operating at abnor-
mally high temperatures.

1-3.2.4 Fires in burner pipes or other parts of pulverized fuel
systems after the pulverizer will generally not be detected by
an abnormal increase in pulverizer outlet temperature. Tem-
perature sensors on pipes or in or on other components of the
system can be used to detect these fires.

1-3.2.5 Abnormally hot, smoldering, or burning raw fuel that
is ahead of the pulverizer shall be considered serious and shall
be dealt with promptly. The procedures outlined in Section 3-
5 shall be followed.

1-3.2.6 Transport Air.

1-3.2.6.1 Transport velocities shall be adequate to prevent set-
tling of the fuel particles in the system or flashback from the
burners.

1-3.2.6.2 Pulverized fuel is conveyed through pipes from the
pulverizer in transport air. Malfunction or maloperation can
introduce several hazards. For example, improper removal of
a burner from service can introduce the settling out of pulver-
ized fuel in the burner pipes, a leakage of pulverized fuel from
the operating pulverizer through the burner valve into an idle

1997 Edition

burner pipe, or leakage of gas or air through a burner valve,
thereby causing a fire in an idle pulverizer. In Chapter 3, nec-
essary precautions are established to avoid such hazards.

1-3.2.7 Pulverizers that are tripped under load will have fuel
remaining in the hot pulverizer, burner piping, and burners.
These accumulations can cause spontaneous combustion of
the fuel or an explosion.

1-3.2.8 Fuel systems are hazardous when fuel escapes into the
surrounding atmosphere or when air enters an inerted system.

1-3.2.9 Oxidation can raise a fuel’s temperature to a point
where auto-combustion or spontaneous combustion can
occur. This characteristic can constitute a special hazard with
certain fuels and fuel mixtures.

1-3.2.10 Accumulations of fuel in the pulverizer can cause
fires. This buildup could be due to design, conditions of wear,
or insufficient drying, indicated by too low a pulverizer outlet
mixture temperature.

1-3.2.11 Excessive pulverizer outlet mixture temperatures
increase the possibility of pulverizer fires and can cause accu-
mulation of fuel on burner parts.

1-3.2.12 Gases can be released from freshly crushed fuel, and
accumulations of flammable or explosive mixtures can occur
in bins or other enclosed areas.

1-3.2.13 Hot air flowing back into the fuel bunker constitutes
a hazard.

1-3.2.14 To ensure compatibility of the equipment and the
type of fuel to be pulverized, it is desirable to have a quality
definition of the fuel. This definition shall be acceptable to
the equipment designer, the agency responsible for procure-
ment of the fuel, and the operating department. Volatility,
moisture, ash content, maximum size and distribution, grind-
ability, corrosiveness, abrasiveness, and other characteristics
shall be given close attention.

1-3.2.15 A pulverized fuel system is designed for a specific
range of fuel characteristics. Fuels that differ widely from the
design range can cause serious operating difficulties and can
produce a potential safety hazard. Care shall be exercised to
make sure that all received fuels are within the specific range
of the fuel-handling and fuel-burning equipment.

1-3.2.16 Improperly trained personnel, inadequate mainte-
nance programs, or operation of abnormally worn equipment
can cause fires and explosions.

1-3.2.17 Accumulation of pulverized fuel in air ducts or pipes,
particularly those shared by a group of pulverizers, is hazard-
ous.

1-3.3 Pulverizing and Fuel System Component Functions.

1-3.3.1 Drying and Conveying of Fuel. Pulverizer air is used
to continuously convey the pulverized fuel from the pulver-
izer. Normally, heated pulverizer air evaporates some of the
moisture from the raw fuel while it is being pulverized, and it
elevates the air/fuel mixture to the desired temperature. The
temperature and quantity of pulverizer air that is used is con-
trolled to obtain the desired degree of dryness and pulverizer
outlet temperature, depending on the type of fuel being
burned.
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1-3.3.2 Classifying the Pulverized Fuel. An essential charac-
teristic of the pulverized product is its fineness. It is desirable
that the pulverized fuel system minimizes variation in fineness
as pulverizer parts exhibit wear and as fuel properties change
over the anticipated range. For this purpose, most pulverizers
are equipped with adjustable classifiers or achieve some
adjustment of fineness by varying air flow or other means.

1-3.3.3 Transporting and Distributing the Pulverized Fuel. The
pulverized fuel shall be transported directly to one or more
burners, to one or more air/fuel separation devices, or to one
or more bins or lock hoppers for intermediate storage.

1-3.3.4 Refuse Removal. It is desirable that foreign, hard-to-
grind material be removed from the fuel before it is fed to the
pulverizers; however, it is advisable that the pulverizers reject
or tolerate reasonable amounts of such materials so that dam-
age or interruption of service does not result.

1-3.4 Manufacturing, Design, and Engineering.

1-3.4.1 The equipment manufacturer, the designer, and the
purchaser or the purchaser’s agent shall cooperate in deter-
mining requirements for equipment design and operation.

1-3.4.2 An evaluation shall be made to determine the opti-
mum integration of manual and automatic safety features,
considering the advantages and disadvantages of each trip
function. The results of the evaluation shall be used in the sys-
tem design.

NOTE: The maximum number of automatic trip features
does not necessarily provide for maximum safety. Some trip
actions result in additional operations that increase exposure
to hazards.

1-3.5 Coordination of Design, Installation, and Operations.

1-3.5.1 The pulverized fuel system shall not be released for
operation before the installation and checkout of the required
safeguards and instrumentation system.

1-3.5.1.1 The constructor who is responsible for the erection
and installation of the equipment shall verify that all pertinent
apparatus is installed and connected in accordance with the
system design.

1-3.5.1.2 The purchaser, the engineering consultant, the
equipment manufacturer, and the operating company shall
prohibit pulverized fuel system operation until such safe-
guards have been tested for proper operation as a system. In
some instances, it could 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.

1-3.5.1.3 Testing and checkout of the safety interlock system
and protective devices shall be accomplished jointly by the
organization with the system design responsibility and those
who operate and maintain such a system and devices. These
tests shall be accomplished before initial operation.

1-3.5.2 It is essential that proper coordination of design,
installation, operation, maintenance, and training be accom-
plished.

1-3.6 Operation, Maintenance, and Training.

1-3.6.1 The pulverized fuel system handles erosive materials
that can cause rapid rates of wear of system components, thus
creating a potential explosion hazard. Special maintenance
measures are required to safeguard the system. A preventive
maintenance program, using criteria such as tonnage or hours
of service, which are based on plant experience, shall be put
into effect. The manufacturer’s recommendations shall be
considered in establishing these maintenance criteria, espe-
cially in those plants with little or no experience in handling
pulverized fuel.

1-3.6.2 For safe operation, proper coordination of the overall
design and functional objectives are important. It cannot be
assumed that correctly designed equipment and the manufac-
turer’s operating instructions can be wholly relied upon to
ensure a safe operating system without the benefit of a compe-
tent technical, operating, and maintenance plant organiza-
tion.

1-3.6.3 Continued competence can only be achieved by main-
tenance of technical training and operator proficiency as a
continuing activity throughout the life of the plant after initial
training.

1-3.6.4 Control equipment, including interlocks and alarms,
shall be maintained properly at all times to ensure the proper
and reliable operating condition of the system. All control
equipment shall operate over a period of time that is consis-
tent with the equipment being controlled without requiring
maintenance.

1-4 Definitions. For the purpose of this standard, the follow-
ing definitions shall apply.
Air.

Auxiliary Air. Air or inert gas that is supplied from an aux-
iliary source to maintain a minimum fuel mixture velocity in
the burner piping.

Primary Air. The air or inert gas that is used to convey the
pulverized fuel to the burners.

NOTE: In some directfired pulverized fuel systems, the pri-
mary air serves the same function as pulverizer air.

Pulverizer Air. Air or inert gas that is introduced into the
pulverizer to convey the pulverized fuel from the pulverizer
and to dry the fuel if required.

Seal Air. Air or inert gas that is supplied to any device at
an adequate pressure for the specific purpose of minimizing
contamination.

Tempering Air. Air or inert gas at a lower temperature that
is added to hot primary air or gas to modify its temperature.

Transport Air. Air or inert gas that is used to convey pul-
verized fuel.

Alarm. An audible or visible signal indicating an off-stan-
dard or abnormal condition.

Alteration. A change or modification in a pulverized fuel
system or subsystem that results in a deviation from the origi-
nal design specifications or criteria.

Documents

Document Sharing Hub

Full document details: NFPA 8503 1997


http://www.avadocuments.com/doc/nfpa-8503-1997
http://www.avadocuments.com/doc/nfpa-8503-1997

8503-8

PULVERIZED FUEL SYSTEMS

Annunciator. A device that indicates an offstandard or
abnormal condition by both visual and audible signals.

Approved.* Acceptable to the authority having jurisdic-
tion.

Authority Having Jurisdiction.* The organization, office, or
individual responsible for approving equipment, an installa-
tion, or a procedure.

Bin. An enclosure to store pulverized fuel.
Bunker. An enclosure to store raw fuel.

Burner. A device or group of devices for the introduction
of fuel and air into a furnace at the velocities, turbulences, and
concentrations that are necessary to maintain ignition and
combustion of the fuel within the furnace.

Classifier. A device to control pulverized fuel particle size
distribution.

Confined Space. Any work location or enclosure in which
either of the following exist:

(a) The dimensions are such that a person who is 6 ft
(1.8 m) tall cannot stand up in the middle of the space or
extend his or her arms in all directions without hitting the
enclosure.

(b) Access to or from the enclosure is by manhole, hatch,
port, or other relatively small opening that limits ingress and
egress to one person at a time.

Confined spaces can include but are not limited to the fol-
lowing: pulverizers, ducts, heaters, windboxes, cyclones, coal
dust collectors, furnaces, bunkers or bins, and so forth.

Cyclone. A device that separates the pulverized fuel from
air or inert gas by centrifugal action.

Damper.

Auxiliary Air Control Damper. A controllable damper for
regulating the flow of auxiliary air.

Hot Air Control Damper. A controllable damper for regu-
lating the flow of hot air as required to control pulverizer out-
let temperature.

Primary Air Control Damper. A controllable damper for
regulating the flow of primary air or pulverizer air.

Primary Air Shutoff Damper. A tight-seating damper, usu-
ally located upstream from the primary air control damper, to
prevent flow.

Shutoff Damper. A close-fitting damper to minimize air or
flue gas passing into any system component.

Tempering Air Control Damper (Cold Air Damper). A control-
lable damper that is used for controlling the flow of tempering
air.

Direct-Fired System (Unit System). A system in which the
fuel is pulverized and delivered suspended in the primary air
directly to the burner(s).

Distributor/Divider. A device that splits a single fuel and
primary air stream into two or more streams.

Dust Collector. An auxiliary separator that is used to sepa-
rate the fuel dust from the air or inert gas prior to discharge
of the latter from the system.

1997 Edition

Exhauster. The fan that is used to draw the pulverizer air
through the pulverizer and to deliver the air/fuel mixture to
the burner(s) or other apparatus.

Feeder, Fuel. A device for supplying a controlled amount
of fuel to a system or subsystem.

Flame. The visible or other physical evidence of the chemi-
cal process of rapidly converting fuel and air into products of
combustion.

Gate, Fuel. A shutoff gate between the fuel bunker or bin
and the fuel feeder.

Grindability. The characteristic of solid fuel that represents
its relative ease of pulverization. (See ASTM D 409, Grindability
of Coal by the Hardgrove-Machine Method.)

Igniter. A device that provides adequate ignition energy to
immediately light off the main burner. (See NFPA 8502, Stan-
dard for the Prevention of Furnace Explosions/Implosions in Multiple
Burner Botlers.)

Inert Gas. A gas that is noncombustible, nonreactive, and
incapable of supporting combustion with the contents of the
system being protected.

Inerting. The dilution of the oxygen content of an air/fuel
mixture to a point where it is no longer explosive through the
addition of an inert gas or vapor.

Interlock. A device or group of devices arranged to sense a
limit or off-limit condition or improper sequence of events.
Once one of these conditions is detected, the interlock shall
shut down the offending or related piece of equipment or pre-
vent proceeding in an improper sequence to avoid a hazard-
ous condition.

Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an orga-
nization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or mate-
rials, and by whose labeling the manufacturer indicates
compliance with appropriate standards or performance in a
specified manner.

Listed.* Equipment, materials, or services included in a
list published by an organization that is acceptable to the
authority having jurisdiction and concerned with evalua-
tion of products or services, that maintains periodic inspec-
tion of production of listed equipment or materials or
periodic evaluation of services, and whose listing states that
either the equipment, material, or service meets identified
standards or has been tested and found suitable for a spec-
ified purpose.

Lock Hopper. A vessel with valves and controls for trans-
ferring fuel from a low-pressure containment to a higher
one.

Pressure/Air Lock. A device for transferring pulverized
fuel between zones of different pressure without permitting
appreciable flow of air or gas in either direction.

Primary Air Fan (Pulverizer Air Fan). The fan that is used
to supply the pulverizer air to the pulverizer or to supply the
air to the burner lines of a storage system.

Pulverized Fuel. Solid fuel that is reduced to a size such
that more that 50 percent will pass through a 200-mesh (74-
Um) sieve.
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Pulverized Fuel Pump. A device or system for transporting
fuel mechanically or pneumatically by utilizing minimum air
flow.

Pulverizer. A machine to convert solid fuel to pulverized
fuel.

Repair. A process that returns the pulverized fuel system or
subsystem to its original design specifications or criteria.

Shall. Indicates a mandatory requirement.

Should. Indicates a recommendation or that which is
advised but not required.

Valve.

Barrier Valve. A valve, not necessarily dusttight, to impede
furnace gases from traveling back into any system component
that is opened for inspection or maintenance.

Burner Shutoff Valve. A valve that is installed in the fuel
line between the pulverizer and the burner.

Check Valve. A self-operating valve that is used to prevent
reverse flow through any portion of the system.

Dusttight Valve. A tight-seating valve that is intended to
stop flow.

Flow Control Valve. A device that is capable of regulating
quantity of throughput to a controlled range.

Vent Control Valve. A controllable valve for regulating the
flow of vented air or gas from the system.

Vent Valve. A valve that is used to permit venting of air or
gas from the system.

Vent. An outlet through which air or gas can be discharged
from the system to relieve explosion pressures.

Chapter 2 Design

2-1 Introduction. General requirements for pulverized fuel
systems are covered in this chapter. Specific requirements for
only the more commonly used direct-fired unit systems and
storage systems are covered in detail. For other types of sys-
tems, refer to Chapter 5 and Appendices B and C.

2-2 System Arrangement Requirements.

2-2.1 The system arrangement shall be such that it provides
only one possible direction of flow (i.e., from the points of
entrance of fuel and air to the point of discharge), which can
be either a furnace or a transport and collection system.

2-2.1.1 Means shall be provided to resist the passage of air or
gas from the pulverizer through the feeder into the bunker.

NOTE: A vertical and cylindrical column of fuel of sufficient
height is one way to satisfy this requirement.

2-2.1.2 The primary air, or flue gas, supply shall be taken from
a source with a pressure that is equal to or higher than that
against which fuel will be discharged from the system.

2-2.2 The system shall include indicators and annunciators
that provide the operator with adequate information about
significant operating conditions, both normal and abnormal,
throughout the system.
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2-3 Piping Arrangement.

2-3.1 Piping shall be arranged to minimize hazardous accu-
mulation of fuel.

2-3.2 Where the air/fuel stream is directed into multiple
pipes, the system shall divide the air/fuel mixture in the
proper ratio among the various pipes.

2-3.3 Positive means shall be provided to ensure that all pipe
velocities are equal to or above the minimum velocity required
for fuel transport. Testing during initial start-up and retesting
as appropriate shall be performed to verify that individual
pipe velocities are adequate.

2-3.4 All piping system components shall be capable of being
cleared of pulverized fuel using transport air.

2-4 Inerting Arrangement. Where an inerting system is
required in accordance with 2-6.8, it shall be permanently
installed and equipped with suitable connections, which shall
be a minimum of l-in. (2.54-cm) diameter. Injection shall be
controlled by readily operable valves or dampers. (See NFPA
69, Standard on Explosion Prevention Systems.)

NOTE: It is preferable that operation of these valves be
accomplished at a location that is remote from the pulverized
fuel system to reduce personnel hazard.

2-5 System Arrangements.
2-5.1 Direct-Fired Systems.

2-5.1.1 This system shall be permitted to have the fan located
either following or ahead of the pulverizer. If auxiliary air is
used, a damper shall be in this line. The usual direct-firing pul-
verized fuel system shall be permitted to be comprised of the
following components [see Figures 2-5.1.1(a) through (f)]:

(a) Raw fuel bunker

(b) Raw fuel gate

(c) Raw fuel feeder

(d) Flow control of raw fuel

(e) Feeder discharge piping

(f) Air-swept pulverizer

(g) Classifier

(h) Foreign material—collecting hopper
(i) Pulverizer air fan or exhauster

(j) Source of hot air

(k) Source of tempering air

(1) Temperature control of air

(m) Flow control of air

n) Piping and ducts

0) Valves
p) Dampers
Q)

r

(
(
(
(q) Burners

(r) Means of inerting
(s) Safety interlocks and alarms
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Figure 2-5.1.1(a) Direct-firing pulverized fuel exhauster system for suction furnace.
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Figure 2-5.1.1(b) Direct-firing pulverized fuel hot primary air fan system for suction furnace.
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