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September 4, 2008

Ms. Patricia W. Silvey, Director

Office of Standards, Regulations, and Variances
Mine Safety and Health Administration

1100 Wilson Blvd. Room 2350

Arlington, VA 22209-3939

RE: RIN 1219-AB60 Conveyor Belt Combustion Toxicity and Smoke Density

Dear Ms. Silvey:

The National Fire Protection Association (NFPA) commends the Mine Safety and Health
Administration (MSHA) for providing the opportunity to comment on their efforts to
improve the safety of underground coal mining operations, in particular by revising its
approval test in existing regulations on flame-resistant conveyor belts for use in
underground coal mines.

As you may be aware, our NFPA 120 Standard for Fire Prevention and Control (2004)
covers minimum requirements for reducing loss of life and property from fire and
explosion in the following: (1) Underground bituminous coal mines (2) Coal preparation
plants designed to prepare coal for shipment (3) Surface building and facilities
associated with coal mining and preparation (4) Surface coal and lignite mines.

In addition the NFPA Technical Committee on Fire Tests administers 27 standards that
address in significant detail fire testing of materials for a wide range fire test situations
and applications. Some of these documents, such as NFPA 271, Standard Method of
Test for Heat and Visible Smoke Release Rates for Materials and Products Using an
Oxygen Consumption Calorimeter (2004), may be directly applicable.

All NFPA codes and standards are developed through the voluntary consensus process
and are accredited by the American National Standards Institute (ANSI). Further, they
are all publically available in read-only format through the NFPA website at
www.nfpa.org. Congress, in several cases has mandated the adoption of NFPA codes
and standards, including, for example, NFPA 101 Life Safety Code, for health care
facilities participating in Medicaid and Medicare programs.

Research reports from the Fire Protection Research Foundation relating to this subject
may be useful, and these are available for download to the public at the Foundation’s
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website at www.nfpa.org/ffoundation. Although it does not specifically address smoke
density or the toxic potency of smoke and other products produced from combustion of
conveyor belting or similar materials, the Foundation’s research report, Characterizing
Smoke from Residential Materials (2007) and the accompanying data may be helpful to
you.

Please contact this office to request additional copies of these documents. If you have
any questions or require additional information concerning this matter, please do not
hesitate to contact me at (202) 898-1229 or Casey Grant, Program Director, Fire
Protection Research Foundation at (617) 984- 7284 .

TN ntf—

Sincerely,

Nancy M bb, AIA
Director, vernment Affairs
cc: ¢ grant
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This edition of NFPA 120, Standard for Fire Prevention and Conirol in Coal Mines, was prepared by
the Technical Committee on Mining Facilities and acted on by NFPA at its May Association Tech-
nical Meeting held May 23-26, 2004, in Salt Lake City, UT. It was issued by the Standards Council
on July 16, 2004, with an effective date of August 5, 2004, and supersedes all previous editions.

This edition of NFPA 120 was approved as an American National Standard on August 5, 2004.

Origin and Development of NFPA 120

In 1977, with the formation of the Mi'ning Committee, this standard, NFPA 120, formerly
NFPA 653, was reassigned to the Committee on Mining Facilities. The change in numerical
identity of the standard was in keeping with the numbering sequence assigned to the Mining
Committee for other documents now under development. NFPA 120 represents a complete
revision of former NFPA 653 and also includes changes in style in accordance with the NFPA
Manual of Style.

The 1971 edition of NFPA 653, Coal Preparation Plants, was the same as the 1959 edition and
was adopted at the NFPA 1971 Annual Meeting. The 1959 edition of NFPA 653 was prepared
by the NFPA Committee on Dust Explosion Hazards and was adopted at the 1958 Annual
Meeting with an amendment adopted in 1959.

The 1994 edition of NFPA 120 included a variety of technical and editorial updates. Previ-
ous editions not already mentioned include versions issued in 1984 and 1988.

The 1999 edition addressed the need for emergency lighting, expanded the types of por-
table fire extinguishers used, and expanded and clarified the types of fire suppression equip-
ment used. The water supply requirements also were clarified.

The 2004 edition applies the NFPA Manual of Style to the document. It also incorporates all
the appropriate sections of NFPA 121 and NFPA 123, which was done in an effort to consoli-
date common requirements.

The Coal Mining Task Group for the 2004 edition consists of the following members: Matt
Bujewski, Chair, Marsh Inc.; Tim Gierer, Alltype Fire Protection; Dennis Brohmer, Ansul Inc.;
Jay Senn, Peabody Energy Group; Charlie Russell, Arch Coal Inc.; Brent Sullivan, Coteau
Properties; Carol Boring, Mine Safety and Health Administration; Alex Smith, NIOSH; Mario
Orozco, Zurich Services Corp.; Mike Wegleitner, Falkirk Mining Co. (alternate for Brent
Sullivan); and Bill Wilson, U.S. Department of Labor (alternate for Carol Boring).
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any document developed by the committee on Wi
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Committee Scope: This Committee shall have primary responsibility for documents on safeguarding life and
property against fire, explosion, and related hazards associated with underground and surface coal and
metal and nonmetal mining facilities and equipment. :
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFFA or viewed at www.nfpa.org/disclaimers.

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

Areference 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 mandatory extracts are given in
Chapter 2 and those for nonmandatory extracts are given in
Annex B. Editorial changes to extracted material consist of
revising references to an appropriate division in this docu-
ment or the inclusion of the document number with the divi-
sion number when the reference is to the original document.
Requests for interpretations or revisions of extracted text shall
be sent to the technical committee responsible for the source
document.

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

Chapter 1 Administration

1.1 Scope.

1.1.1* This standard shall cover minimum requirements for
reducing loss of life and property from fire and explosion in
the following:

(1) Underground bituminous coal mines

(2) Coal preparation plants designed to prepare coal for ship-
ment .

(3) Surface building and facilities associated with coal mining
and preparation

(4) Surface coal and lignite mines

1.1.2 This standard shall not apply to the following:

(1) Flammable and combustible liquids produced in under-
ground coal mines

(2) Other equipment and processes, such as coal pulverizers,
used to condition coal for firing in boilers at power-
generating plants or gasification plants or for utilization
in certain special processes

1.2 Purpose. This standard shall be intended for the use and
guidance of those charged with designing, constructing, pur-
chasing, testing, installing, examining, approving, operating,
or maintaining fire prevention, fire protection, or fire-fighting
equipment in underground bituminous coal mines, coal prepa-
ration plants, and surface mining equipment and processes.
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1.3% Application.

1.3.1 This standard shall be based on the current state of the
art, and application to existing installations shall not be man-
datory. Nevertheless, operating mines are urged to adopt
those features of this standard that are considered applicable
and reasonable for existing installations.

1.3.2 At times itwill be necessary for those responsible for the
storage of flammable and combustible liquids and the use of
diesel-powered equipment within underground bituminous
coal mines to consult an experienced fire protection special-
ist, and it shall be permitted.

1.3.3 Only those skilled in fire protection shall be considered
competent to design and supervise the installation of mine
fire protection systems.

1.3.4 Coal preparation plants shall be designed by experi-
enced persons familiar with fire and explosion hazards in coal-
processing plants.

1.3.5 At times it will be necessary for those charged with pur-
chasing, testing, approving, and maintaining fire protection
equipment for self-propelled and surface mining equipment
to consult an experienced fire protection specialist.

1.4 Retroactivity. The provisions of this standard reflecta con-
sensus 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.

1.4.1 Unless otherwise speciﬁed, the provisions of this stan-
dard shall not apply to facilities, equipment, structures, ot in-
stallations that existed or were approved for construction or
installation prior to the effective date of the standard. Where
specified, the provisions of this standard shall be retroactive.

1.4.2 In those cases where the authority having jurisdiction
determines that the existing situation presents an unaccept-
able degree of risk, the authority having jurisdiction shall be
permitted 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 jurisdic-
tion, and only where it is clearly evident that a reasonable
degree of safety is provided.

1.4.4 Operators are urged to avail themselves of any informa-
tion that will prevent dust dispersions, eliminate sources of
ignition, or otherwise reduce fire and explosion hazards by
improving conditions in their plants.

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

1.5.1 Technical documentation shall be submitted to the au-
thority 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.

Chapter 2 Referenced Publications

9.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered part of the requirements of this document.
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2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 10, Standard for Portable Fire Extinguishers, 2002 edition.

NFPA 11, Standard for Low-, Medium-, and High-Expansion
Foam, 2002 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2002
edition.

NFPA 14, Standard for the Installation of Standpipe and Hose
Systems, 2003 edition.

NFPA 24, Standard for the Installation of Private Fire Service
Mains and Their Appurtenances, 2002 edition.

NFPA 25, Standard for the Inspection, Testing, and Mainienance
of Water-Based Fire Protection Systems, 2002 edition.

NFPA 30, Flammable and Combustible Liquids Code, 2003 edi-
tion.

NFPA 55, Standard for the Storage, Use, and Handling of Com-
pressed Gases and Cryogenic Fluids in Portable and Stationary Con-
tainers, Cylinders, and Tanks, 2003 edition.

NFPA 58, Liquefied Petroleum Gas Code, 2004 edition.

NFPA 68, Guide for Venting of Deflagrations, 2002 edition.

NFPA 69, Standard on Explosion Prevention Systems, 2002 edi-
tion.

NFPA 70, National Electrical Code®, 2002 edition.

NFPA 72°, National Fire Alarm Code®, 2002 edition.

NFPA 85, Boiler and Combustion Systems Hazards Code, 2004
edition.

NFPA 91, Standard for Exhaust Systems for Air Conveying of Vapors,
Gases, Mists, and Noncombustible Particulate Solids, 2004 edition.

NFPA 10I®, Life Safety Code®, 2003 edition.

NFPA 704, Standard Sysiem for the Identification of the Hazards
of Materials for Emergency Response, 2001 edition.

NFPA 780, Standard for the Installation of Lighining Protection
Systems, 2004 edition.

NFPA 1142, Standard on Water Supplies for Suburban and Rural
Fire Fighting, 2001 edition.

NFPA 1961, Standard on Fire Hose, 2002 edition.

NFPA 1962, Standard for the Inspection, Care, and Use of Fire
Hose, Couplings, and Nozles and the Service Testing of Fire Hose,
2003 edition.

NFPA 2001, Standard on Clean Agent Fire Extinguishing Sys-
tems, 2004 edition.

2.3 Other Publications.

2.3.1 API Publications. American Petroleum Institute, 1220
L Street NW, Washington, DC 20005.

API 2000, Standard for Venting Atmospheric and Low-Pressure
Storage Tanks, 1992 edition. "

2.3.2 U.S. Bureau of Mines Publications. National Technical
Information Service (NTIS), 5285 Port Royal Road, Spring-
field, VA 22161.

Schedule 2G.

2.3.3 USDA Forest Service Publication. U.S. Department of
Agriculture Forest Service, 1400 Independence Ave., SW,
Washington, DC 20250-0003.

Specification 182.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
included, common usage of the terms shall apply.

3.2 NFPA Official Definitions.

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

3.2.2% Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.

3.2.3 Labeled. Equipment or materials to which has been at-
tached a label, symbol, or other identifying mark of an organiza-
tion that is acceptable to the authority having jurisdiction and
concerned with product evaluation, that maintains periodic in-

, spection of production of labeled equipment or materials, and

by whose labeling the manufacturer indicates compliance with
appropriate standards or performance in a specified manner.

3.2.4* Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the author-
ity having jurisdiction and concerned with evaluation of products
or services, that maintains periodic inspection of production of
listed equipment or materials or periodic evaluation of services,
and whose listing states that either the equipment, material, or
service meets appropriate designated standards or has been
tested and found suitable for a specified purpose.

3.2.5 Shall. Indicates a mandatory requirement.

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

3.2.7 Standard. A document, the main text of which contains
only mandatory provisions using the word “shall” to indicate
requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adop-
tion into law. Nonmandatory provisions shall be located in an
appendix or annex, footnote, or fine-print note and are not to
be considered a part of the requirements of a standard.

3.3 General Definitions.

3.3.1 Adequate Ventilation. Air volume and velocity shall be
sufficient to dilute, render harmless, and carry away flam-
mable or explosive concentrations of dusts and vapors.

3.3.2 Atmospheric Tank. A storage tank that has been de-
signed to operate at pressures from atmospheric through
1.0 psig (760 mm Hg through 812 mm Hg) measured at the
top of the tank.

3.3.3* Boiling Point. The temperature at which the vapor
pressure of a liquid equals the surrounding atmospheric pres-
sure. For purposes of defining the boiling point, atmospheric
pressure shall be considered to be 14.7 psia (760 mm Hg). For
mixtures that do not have a constant boiling point, the 20 per-
cent evaporated point of a distillation performed in accor-
dance with ASTM D 86, Standard Test Method for Distillation of
Petroleum Products at Atmospheric Pressure, shall be considered to
be the boiling point.

3.3.4 Closed Container. A container as herein defined, so
sealed by means of a lid or other device that neither liquid nor
vapor will escape from it at ordinary temperatures. [30A:3.3]

3.3.5 Coal Preparation. The separation, crushing, screening,
washing, drying, storage, and loadout of coal to make ready
for market.

3.3.6 Combustible. Capable of undergoing combustion.
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3.3.7* Combustible Liquid. Any liquid that has a closed-cup
flash point at or above 37.8°C (100°F).

3.3.8 Combustible Liquid Storage Area — Fixed. An areaused
for storage of Class II and Class 111 combustible liquids that is
infrequently moved, and where the aggregate quantity present
shall not exceed 5000 gal (18,925 L). Handling of liquids inci-
dental to transfer can take place within a storage area.

3.3.9 Combustible Liquid Storage Area — Mobile. Self-
propelled or mobile equipment fitted with suitable containers
or tanks and other related fixtures used for the storage, trans-
port, and dispensing of Class II and Class III combustible liq-
uids. The aggregate quantity of combustible liquid carried on
such equipment does not exceed 1000 gal (3785 L).

3.3.10 Combustible Liquid Storage Area — Portable. An area
used for storage of Class II and Class 11 combustible liquids
that is periodically moved, and where the aggregate quantity
present does not exceed 1000 gal (3785 L). Handling of lig-
uids incidental to transfer can take place within a storage area.

3.3.11 Combustion. A chemical process of oxidation that oc-
curs at a rate fast enough to produce heat and usually light in
the form of either a glow or flame. [211:3.3]

3.3.12 Container. Any vessel of 450 L (119 gal) or less capacity
used for transporting or storing liquids. [30:3.3]

3.3.13 DieselPowered Equipment. Any device powered by a
diesel engine. [122:3.3]

3.3.14 Dry Pipe Sprinkler System. A sprinkler system employ-
ing automatic sprinklers that are attached to a piping system con-
taining air or nitrogen under pressure, the release of which (as
from the opening of a sprinkler) permits the water pressure to
open a valve known as a dry pipe valve, and the water then flows
into the piping system and out the opened sprinklers. [13:3.4]

3.3.15 Emergency Egress. An egress from a compartment or
work station in emergencies when the normal egress is unusable.

3.3.16 Equipment Operator. The authorized person who
starts, controls, or stops mining equipment.

3.3.17 Fire Detector. An automatic device designed to detect
the presence of fire and initiate action. [122:3.3]

3.3.18 Fire-Resistant Construction. Masonry walls or equiva-
lent having at least a 1-hour fire rating, including compress-
ible materials having an equivalent fire resistance capability.

3.3.19 Fire-Resistant Enclosure. An enclosure that is con-
structed of fire-resistant construction.

3.3.20 Fire Risk Assessment. The evaluation of the relative
danger of the start and spread of fire; the generation of
smoke, gases, or toxic fumes; and the possibility of explosion
or other occurrence endangering the lives and safety of per-
sonnel or causing significant damage to property. [122:3.3]

3.3.21 Fixed Fire Suppression System. Atotal flooding or local
application system consisting of a fixed supply of extinguishing
agent permanently connected for fixed agent distribution to
fixed nozzles that are arranged to discharge an extinguishing
agent into an enclosure (total flooding), directly onto a hazard
(local application), or a combination of both; or an automatic
sprinkler system. [122:3.3]

3.3.22* Flammable Liquid. Aliquid thathasa closed-cup flash
point that is below $7.8°C (100°F) and a maximum vapor pres-
sure of 2068 mm Hg (40 psia) at 37.8°C (100°F).

2004 Edition

3.3.23 Flammable Liquid Storage Area. Area used for storage
of Class I liquids.

3.3.24* Flash Point. The minimum temperature of a liquid at
which sufficient vapor is given off to form an ignitable mixture
with the air, near the surface of the liquid or within the vessel

used, as determined by the appropriate test procedure and
apparatus specified in 1.7.4 [of NFPA 30]. [30:1.7]

3.3.25 Hand Hose Line System. A hose and nozzle assembly
connected by fixed piping or connected directly to a supply of
extinguishing agent. [122:3.3]

3.3.26 Hydrant. Avalved hose connection.

2.3.27 Important’Structures. A structure that is considered
not expendable in an exposure fire.

3.3.28 Inby. Amining term that means in the direction of the
face of the mine or further into the mine.

3.3.29 Intrinsically Safe. As applied to equipment and wiring,
equipment and wiring that are incapable of releasing sufficient
electrical energy under normal or abnormal conditions to cause
ignition of a specific hazardous atmospheric mixture. [99:3.3]

3.3.30 Liquid. Any material that has a fluidity greater than
that of 300 penetration asphalt when tested in accordance
with ASTM D 5, Standard Test Method for Penetration of Bitumi-
nous Maiterials.

3.3.31 Low Pressure Tank. A storage tank designed to with-
stand an internal pressure above 0.5 psig (3.5 kPa) but not
more than 15 psig (102.4 kPa).

3.3.32 Mine Operator. Any owner, lessee, or other person
who operates, controls, or supervises a mine. [122:3.3]

3.3.33 Mobile Equipment. Wheeled, skid-mounted, track-
mounted, or rail-mounted equipment capable of moving or
being moved.

3.3.34 Noncombustible. Not capable of supporting combus-
tion.

3.3.35 Normal Operation. The regular performance of those
functions for which a machine or accessory is designed.

3.3.36 Operating Area. An area where mining of coal is tak-
ing place or area where construction is underway.

3.3.37 Outby. A mining term that means in the direction
away from the face of the mine or toward the outside of the
mine; opposite of inby.

3.3.38 Permissible Equipment. A completely assembled ma-
chine or accessory for which formal approval has been issued,
allowing operation in a potentially explosive methane and air-
mixture environment.

3.3.39 Pipeline System. An arrangement of piping, valves,
connections, and allied equipment installed in a mine for the
purpose of transporting, transferring, or dispensing flam-
mable or combustible liquids. [122:3.3]

3.3.40 Portable Extinguisher. An extinguisher of the hand-
held or wheeled type thatis capable of being carried or moved
about, or a transportable system consisting of a hose reel or
rack, hose, and discharge nozzle assembly connected to a sup-
ply of suppressant.

3.3.41 Portable Tank. Any closed vessel havinga liquid capacity
over 227 L (60 U.S. gal) and not intended for fixed installation,
including intermediate bulk containers (IBGs), as defined and
regulated by the U.S. Department of Transportation.
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3.3.42 Pressure Vessel. A container or other component de-
signed in accordance with the ASME Boiler and Pressure Vessel
Code. [52:3.3]

3.3.43 Safety Can. Alisted container, of not more than 18.9L
(5 gal) capacity, having a spring-closing lid and spout cover
and so designed that it will safely relieve internal pressure
when subjected to fire exposure.

3.3.44 Self-Closing Door. Doors that, when opened and re-
leased, returns to the closed position. [80:1.4]

3.3.45 Self-Propelled Equipment. Any unit that contains a
motive power train as an integral part of the unit and is not rail
mounted. [122:3.3]

3.3.46 Suitable. That which is appropriate and has the quali-
ties or qualifications to meet a given purpose, occasion, condi-
tion, function, or circumstance. [122:3.3]

3.3.47 Tank. A closed vessel having a liquid capacity in excess
of 227 L (60 gal).

3.3.48 Task Trained. Instructed in the safety and health as-
pects and safe work procedures of the task prior to performing
such tasks.

3.3.49 Unattended. Any machine or device that is not regu-
larly operated by a miner or not in direct line of sight of a
miner that is assigned within 500 ft of the equipment during
each production shift.

Chapter 4 Underground Mining Operations

4.1 General. This chapter shall cover minimum requirements
for reducing loss of life and property from fire in under-
ground coal mines.

4.2* Fire Prevention. Precautions shall be taken to prevent the
ignition of flammable vapors and combustible materials.

4.2.1 Smoking materials, matches, and lighters shall not be
allowed underground.

4.2.2 Methane monitors shall be provided on equipment
used to cut coal from the face.

4.2.2.1 The methane monitors shall alarm at 1 percent con-
centration and be interlocked to shut down the machine at a

2 percent concentration of methane.
»

4.2.3 Cutting and Welding. Cutting and welding and com-
pressed gas usage shall be in accordance with Section 7.1.

4.2.4 Housekeeping.

4.2.4.1 Maintenance and operating practices shall prevent
the accidental release of flammable or combustible liquids.

4.2.4.2 A cleanup plan shall be established, implemented,
and monitored to prevent the accumulation of loose coal and
other combustible materials.

4.2.4.3 Where flammable or combustible liquids are used or
handled, means shall be provided to dispose of leakage or spills.

4.2.44 Waste receptacles shall be provided for combustible
refuse.

4.2.4.5 Routes designated for access to fire protection equip-
ment shall be kept clear of obstructions.

4.2.5 Underground Maintenance Shops.

4.2.5.1* Underground maintenance shops that are intended for
use longer than 6 months shall be enclosed structures of fire-
resistant construction, including floor, roof, roof supports, doors,
and door frames, or shall be protected with an automatic fire
suppression system. (See 5.3.7.3 for information on fire suppression
systems. )

4.2.5.2 The shop area shall be ventilated directly to a return
airway.

4.2.6* Belt Conveyors. Belt conveyors installed in under-
ground coal mines shall, as a minimum, meet all the require-

. ments of Section 9.4 of this standard.

4.2.7 Hydraulic Fluids.

4.2.7.1 Fireresistant hydraulic fluid shall be approved by the
authority having jurisdiction.

4.2.7.2 Unattended hydraulic equipment shall employ fire-
resistant hydraulic fluid and be protected by an automatic fire
suppression system.

4.2.7.3 Where fireresistant fluids are required, samples of
in-use fire-resistant fluids of the invert emulsion type shall be
collected quarterly.

4.2.7.3.1 Samples of the in-use fire-resistant fluids shall be
tested individually to determine if the water content will make
the fluid fire resistant.

4.2.7.3.2 When a sample of the in-use fire-resistant fluids in-
dicates that the water content is insufficient for the fluid to be
fire resistant, the fluid shall be replaced or water shall be
added to restore the fire resistance of the fluid.

4.2.7.3.3 When water is added to the hydraulic system of any
machine, a sample shall be taken and analyzed within 24 hours.

4.2.8 Flammable Liquids Storage and Use. The storage and
use of flammable liquids underground shall conform to
Section 7.5.

4.2.9 Combustible Liquids Storage and Use. The storage and
use of combustible liquids underground shall conform to
Section 7.6.

4.3* Fire Protection.
4.3.1 Water Supply for Mine Fire Protection.
4.3.1.1 General Requirements.

4.3.1.1.1* Water distribution lines shall extend from the sur-
face to each operating area.

4.3.1.1.2 Water distribution lines from a suitable under-
ground supply of water shall be permitted to replace the sur-
face distribution lines if sufficient quantity is available and
power for the pump(s) will not be affected or interrupted dur-
ing a fire.

4.3.1.1.3 The operator shall choose the entry in which the water
line is located, and it shall be protected by the choice of location.

4.3.1.1.4 Water flow and ventilation airflow shall be in the
same direction unless provision is made to ensure the avail-
ability of fire-fighting water on the upwind side of a fire in the
entry containing the water line.
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4.3.1.1.5 Where applicable, water lines shall be protected
against freezing.

4.3.1.1.6 Water lines that are 50 mm (2 in.) or larger in diam-
eter shall be joined with flanges, mechanical grooved fittings,
threaded fittings, or other fittings.

4.3.1.1.7 Atleast every third joint shall be capable of allowing
limited motion and emergency rearrangement.

4.3.1.1.8 Pipe and fittings shall be of metal construction and
designed to withstand the anticipated water pressure.

4.3.1.1.9* Water lines shall be equipped with shutoff valves at
intervals not exceeding 1525 m (5000 ft).

4.3.1.1.10 A shutoff valve shall be provided in each branch
line at the point where it is coupled to the main water line.

4.3.1.2 Water Demand.

4.3.1.2.1* All coal mine water systems shall be capable of simul-
taneously supplying three hose streams, each with a flow rate of at
least 3.2 L/sec (50 gpm),anda nozzle pressure of at least a gauge
pressure of 345 kPa (50 psi) for a total of 9.6 L/sec (150 gpm),
applied through the maximum expected lay of hose.

4.3.1.2.2* The mine water system shall be capable of supply-
ing the required hose stream water demand continuously
for 24 hours or the sprinkler water demand continuously
for 2 hours, whichever is the greater supply.

4.3.1.3 Hydrants.

4.3.1.3.1* The mine operator shall choose the entry in which
hydrants are to be located, except for belt conveyor entries
where hydrants shall be located in the same entry as the belt,
locate personnel doors, and provide fire hose that reaches
parallel entries where risk of fires exists.

4.3.1.3.2* Hydrants that supply water to a fire hose shall be pro-
vided on the water line at intervals not exceeding 91.4 m (300 ft)
for belt conveyors and 152.4 m (500 ft) for haulage tracks.

4.3.1.3.3 Hydrants shall be located in the belt entry and ac-
cessible.

4.3.1.3.3.1 If staggered crosscuts are used, hydrant locations
and crosscuts with personnel doors shall be located to provide
a route for laying a fire hose to parallel entries.

4.3.1.3.3.2 At least one hydrant shall be located upwind of
the area protected by an automatic sprinkler system.

.

4.3.1.4 Maintenance. The water supply system shall be main-
tained operable.

4.3.2* Protective Signaling Fire Detection Systems.
4.3.2.1 General Requirements.

4.3.2.1.1* The design and installation of all fire detection sys-
tems shall be approved for the intended use.

4.3.2.1.2 TFire detectors and related signaling system compo-
nents used to initiate an audible or visual alarm, automatic acti-
vation of a fire suppression system, or equipment shutdown shall
be listed or approved for the intended use.

4.3.2.1.3* Signaling system input, alarm, and releasing circuits
shall be supervised.

4.3.2.1.3.1 The presence of a fault, alarm, or release shall
initiate a signal in the protected area and remotely in a con-
stantly attended location.
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4.3.2.1.3.2 The signal specified in 4.3.2.1.3.1 shall indicate
which condition has occurred.

4.3.2.1.3.3 A trouble signal shall not be required when the
main power supply is intentionally shut off during periods of
mine inactivity.

4.3.2.1.4* All components of protective signaling systems used
inby the last open crosscut or in return air shall be classified as
permissible or intrinsically safe.

4.3.2.2 Selection and Application.

4.3.2.2.1* Carbon monoxide (CO) detectors or the equivalent
shall be installed along all belt conveyors and at all unat-
tended automatic belt heads (where mine cars are loaded
automatically).

4.3.2.2.2 Heat Detectors.

4.3.2.2.2.1 Heat detectors shall not be acceptable for fire de-
tection signaling for underground coal belt conveyors.

4.3.2.2.2.2 Heat detectors shall be acceptable to activate a
fire protection suppression system.

4.3.2.2.3* Compartment sizes and contours, airflow patterns,
obstructions, and other characteristics of the protected area
shall determine the placement, type, sensitivity, and, where
applicable, number of detectors.

4.3.2.2.4 The fire alarm shall identify a fire within each belt
flight (segment).

4.3.2.2.5 Fire detection systems shall be installed so as to
minimize the possibility of damage from roof falls and from
the moving belt and its load.

4.3.2.2.6 The voltage of automatic fire alarm systems shall
not exceed 120 volts.

4.3.2.2.7 The system shallbe designed to provide an alarm up
to 4 hours after the source of power to the belt is shut off.

4.3.2.2.8 An audible and visual alarm shall be provided either
at the location of the belt or at a constantly attended location
that has a telephone or equivalent communication with those
miners who might be endangered.

4.3.2.2.9 The alarm system shall be equipped with a “trouble”
signal to indicate open circuits, shorts, ground faults, or any
other defects.

4.3.2.2.10 The alarm system shall include a manual reset
feature.

4.3.2.2.11 Inspections and Tests.

4.3.2.2.11.1 The alarm system shall be inspected weekly,
and a functional test of the complete system shall be made
every 6 months.

4.3.2.2.11.2 Records of the inspections and test shall be kept.
4.3.2.3 Inspection, Maintenance, and Testing,.

4.3.2.3.1 Fire detection systems and associated equipment
shall be tested after installation according to the manufactur-
er’s or designer’s instruction manual.

4.3.2.3.2 The detection system shall be inspected visually
weekly.

4.3.2.3.3 At least every 6 months, all fire detection systems, in-
cluding alarms, shutdowns, and other associated equipment,
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shall be maintained and tested in accordance with the manufac-
turer’s or designer’s instruction manual.

4.3.3 Fire Protection Systems.
4.3.3.1 General Requirements.

4.3.3.1.1 Mining equipment requiring a fixed fire protection
system shall be protected by a system with the capacity to sup-
press the largest anticipated fires in the protected areas and
shall meet the following criteria:

(1) They shall be listed or approved for the purpose.

(2) They shall be located or guarded so as to be protected
against physical damage.

(3)*They shall be actuated either automatically or manually.

(4)*They shall be provided with an agent distribution hose or
pipe secured and protected against damage, including
abrasion and corrosion, and shall be flame resistant.

(5) They shall be provided with discharge nozzle blowoff caps
or other devices or materials to prevent the entrance of
moisture, dirt, or other material into the piping. The dis-
charge nozzle protective device shall blow off, blow out, or
open upon agent discharge.

(6) The fire protection system shall be instalied so that system
actuation causes shutdown of the protected equipment.

4.3.3.1.2 Automatically actuated systems other than water-
based sprinkler systems shall have a manual actuator capable
of being activated from the operator’s compartment or other
accessible location.

4.3.3.1.3 Fire protection systems other than automatic sprin-
Kler systems shall be installed and operate in accordance with
the applicable NFPA standards.

4.3.3.1.4* Where the nature of a coal mine does not allow the
NFPA standards to be followed, systems that provide equivalent
protection shall be approved by the authority having jurisdiction.

4.3.3.2 Applications.

4.3.3.2.1* The following equipment and facilities shall be pro-
tected by approved automatic fire protection systems satisfying
the requirements of 4.3.3.3 through 4.3.3.5.4.5:

(1)*Drive areas of belt conveyors [including drive motor(s),
reducer, head pulley, and belt storage unit (takeup), in-
cluding its power unit], controls, and the top and bottom
of the first 15.24 m (50 ft) of belt from the drive shall be
protected in accordance with 9.4.6. M

(2) Flammable and combustible liquid storage areas shall be
protected by either one of the following:

(a) Automatic water-based fixed fire protection systems
installed for the protection of Class I or Class II liquid
storage areas shall be of the Class B foam—water type.

(b) Permanent diesel fuel storage areas shall be protected
with a dry-chemical system or a system that provides
equivalent protection according to the authority having
jurisdiction.

(3) Maintenance shops shall be protected by an approved au-
tomatic fire protection system.

(4) Unattended hydraulic equipment shall use fire-resistant
hydraulic fluid.

(5) Unattended electrical equipment such as enclosed electric
motors, controls, transformers, rectifiers, and other equip-
ment that does not have a hydraulic system shall be pro-
tected by an approved automatic fire protection system.

(6) Unattended electrical equipmentlocated on noncombus-
tible material and spaced at least 0.61 m (2 ft) from coal
or other combustible material shall not be required to be
protected with an automatic fire suppression system.

(7) Unattended electrical equipment located on noncombus-
tible material and separated from coal or other combus-
tible material by a fire-resistive layer or wall shall not be
required to be protected with an automatic fire suppres-
sion system.

4.3.3.2.2* Air Compressors. Air compressors with motors that
exceed 5 horsepower shall be protected by an approved auto-
matic fire protection system interlocked to shut down the

. power to the compressor and by one of the following:

(1) A person in constant attendance, within the line of sight
of the compressor, and equipped with a portable fire ex-
tinguisher

(2) Containment within an enclosure that is constructed of
noncombustible materials, ventilated to prevent over-
heating of the compressor, and designed to provide con-
tainment of any possible fire involving the compressor

4.3.3.2.3 High-Expansion Foam.

4.3.3.2.3.1 Where high-expansion foam is used, provision
shall be made to supply uncontaminated air for foam making.

4.3.3.2.3.2 The foam system shall be tested with the water sup-
ply to determine the quality of the foam-making capabilities.

4.3.3.3 Sprinkler System Requirements.

4.3.3.3.1* Automatic water-based fixed fire protection systems
installed for the protection of Class I or Class II liquid storage
areas shall be of the foam-water type.

4.3.3.3.2% Where the requirements of Section 8.2 are satisfied
by installing automatic sprinkler systems, such systems shall
comply with the requirements of 4.3.3.3.2.1 and 4.3.3.3.2.2.

4.3.3.3.2.1 An indicating, full-flow, slow-opening water con-
trol valve shall be located at the tap of the water line supplying
the sprinkler system.

4.3.3.3.2.2 When the sprinkler system is put into operation,
the slow-opening valve specified in 4.3.3.3.2.1 shall be sealed
in the open position.

4.3.3.3.2.3 A waterflow switch or alarm valve, with associated
inspector’s test connection, capable of detecting the flow
through one opened sprinkler shall be installed in the piping
feeding the sprinklers.

4.3.3.3.2.4 The alarm device shall be connected to an alarm
system that will alarm at a constantly attended location.

4.3.3.3.2.5 The alarm system shall identify the sprinkler sys-
tem involved.

4.3.3.3.2.6 In dry-pipe automatic sprinkler systems, the alarm
system shall be actuated by flow through a dry-pipe valve.

4.3.3.3.2.7 A paddle-type water flow switch shall not be used.

4.3.3.3.2.8* Sprinklers shall be standard orifice pendent, up-
right, or sidewall-type automatic sprinklers.

4.3.3.3.2.9 Sprinklers shall be installed in the upright posi-
tion on a dry-pipe system.
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4.3.3.3.2.10* For sprinkler systems installed to protect the
equipment and facilities indicated in 4.3.3.2.1(2) through
4.3.3.2.1(7), sprinklers shall be spaced no more than 3.66 m
(12 ft) apart, and the Erotection of any one sprinkler shall not
exceed 9.3 m” (100 ft°).

4.3.3.3.2.11* Sprinklers shall be located so that the discharge
will not be obstructed.

4.3.3.3.2.12 For belt conveyors, the entire top belt surface
shall be wetted.

4.3.3.3.2.13 Sprinkler deflectors shall be located ata distance
below the roof of not less than 95.4 mm (1 in.) nor greater
than 508 mm (20 in.).

4.3.3.3.2.14 Roof cavities containing combustible material
such as wood or coal in the area to be protected shall be pro-
tected by installation of upright sprinklers within the cavity at
the top of riser pipes so that the deflectors are within 508 mm
(20 in.) of the roof.

4.3.3.3.2.15% Piping in sprinkler systems shall comply with
NFPA 18, Standard for the Installation of Sprinkler Systems.

4.3.3.3.2.16 Nonmetallic pipe shall not be used downstream
of the sprinkler control valve unless investigated and approved
for this purpose.

4.3.3.3.2.17 Hangers supporting sprinkler piping shall be
metallic.

4.3.3.3.2.18 At least one hanger shall be attached to each
length of pipe.

4.3.3.3.2.19 Provision shall be made to drain all parts of the
system.

4.3.3.3.2.20 Drain connections shall be sized as shown in

Table 4.3.3.3.2.20.

Table 4.3.3.3.2.20 Sizes of Drain Connections

Riser or Main Size Size of Drain Connection

Up to 2in.
914 in. to 3% in.

% in. or larger
14 in. or larger

4.3.3.3.2.21 Trapped piping sections shall be equipped with
auxiliary drains or otherwise arranged to facilitate draining.

4.3.3.3.3 Wet-pipe sprinkler systems shall not be used where
chance of freezing exists.

4.3.3.34 Where danger of freezing exists, sprinkler systems
filled with antifreeze solution shall be permitted and shall
meet the requirements of 4.3.3.3.4.1 through 4.3.3.3.4.21.

4.3.3.3.4.1* If automatic sprinkler systems are connected to
public water supplies or to piping supplying water for drink-
ing, antifreeze solutions other than water solutions of pure
glycerine [chemically pure (CP) or U.S. Pharmacopeia (USP)

-96.5 percent grade] or propylene glycol shall not be used.

4.3.3.3.4.2 The glycerine—water and propylene glycol-water
mixtures provided in Table 4.3.3.3.4.2 shall be permitted to
be used.

4.3.3.3.4.3 If automatic sprinkler systems arc not connected to
public water systems or to piping that supplies water for drinking,

the commercially available materials shown in Table 43.3.34.3
shall be permitted to be used in antifreeze solutions.

4.3.3.3.4.4% A softseat check valve shall be connected to the
tee in the water line feeding the automatic sprinkler system.

4.3.3.3.4.5 The water control valve shall be connected close
to the discharge side of the check valve.

4.3.3.3.46 A6.35 mm (¥4 in.) softseat relief valve made of
corrosion-resistant bronze or stainless steel shall be connected
to the sprinkler piping near the shutoff valve.

4.3.3.3.4.7 The relief valve shall be set to open at a pressure
of 1.879 kPa (200 psi) above the maximum water-line pressure
(i.e., the maximum system pressure).

4.3.3.3.4.8* A suitable air chamber shall be connected to the
piping.
4.3.3.3.4.9 The connection port to the chamber shall be fit-

ted with a small, high-pressure, corrosion-resistant ball valve.

4.3.3.3.4.10 The connection from the ball valve to the sprin-
kler piping shall be permitted to use a small-diameter hydrau-
lic hose having a working pressure of at least the maximum

4 in. and larger 2 in. only systemn pressure.
For SI units, 1 in. = 25.4 mm. 4.3.3.3.4.11 The air chamber shall be filled with compressed
» air at a pressure equal to the maximum water-line pressure.
Table 4.3.3.3.4.2 Properties of Water-Based Solutions
Specific Freezing Point
Solution Gravity at
Material (by volume) 15.6°C (60°F) °C °F
Glycerine (CP or USP grade) 50% water 1.133 -26.1 -15
40% water 1.151 -30.0 —22
30% water 1.165 -40.0 —-40
Propylene glycol 70% water 1.027 -12.8 +9
60% water 1.034 -21.1 -6
50% water 1.041 -32.2 —26
40% water 1.045 -51.1 -60

CP: chemically pure; USP: U.S. Pharmacopeia 96.5%.
Note: Based on a hydrometer scale 1.000 to 1.200 (subdivisions 0.002).
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Table 4.3.3.3.4.3 Antifreeze Solutions to Be Used If Public Water Is Not Connected to
Sprinklers
Specific Freezing Point
Solution Gravity at
Material (by volume) 15.6°C (60°F) °C °F
Glycerine*
Diethylene glycol 50% water 1.078 —25.0 -13
45% water 1.081 -32.8 -27
40% water 1.086 —41.1 —42
Ethylene glycol 61% water 1.056 —23.3 -10
56% water 1.063 -28.9 —20
51% water 1.069 -34.4 -30
47% water 1.073 -40.0 —40
Propylene glycol*
Calcium chloride 2.83 1b CaCl,/gal water 1.183 -17.8 0
80% “flake,” fire
protection grade’
Add corrosion inhibitor 3.38 1b CaCly/gal water 1.212 -23.3 -10
of sodium bichromate, 3.89 Ib CaCl,/gal water 1.237 -28.9 —20
V4 oz/gal water 4.37 Ib CaCl,/ gal water 1.258 -34.4 -30
4.73 1b CaCl,/gal water 1.274 —40.0 —40
4.93 b CaCl,/gal water 1.283 —45.6 —40
For SI units, 1 1b/gal = 0.119 kg/L.
Note: Based on a hydrometer scale 1.000 to 1.200 (subdivisions 0.002).
*See Table 4.3.3.3.4.2.
Free from magnesium chloride and other impurities.
4.3.3.3.4.12 Where connected to the system piping, the air 4.3.3.3.4.19 Sprinkler systems filled with antifreeze solution

chamber shall be oriented so that the connection port is lo-
cated at the bottom of the chamber.

piping shall be filled with the antifreeze solution, and the fol-
lowing procedures shall be performed:

(1) High points of the piping shall be vented to obtain rea-
sonably complete filling.

(2) The valve on the air chamber shall be opened and sealed.

(3) If possible, the pressure of the antifreeze solution shall be
raised to the line pressure before the shutoff valve-is
opened and sealed.

(4) Finally, the system shall be checked carefully for leaks.

high-pressure air compressor shall be connected to a valve
opening, and pressure in the piping shall be raised at least to
the water-line pressure.

4.3.3.3.4.15 The valve at the opening shall be closed, and the
valve shall be plugged.

4.3.3.3.4.16 The system shall be checked for leaks, especially
in the area of the piping where the air is believed to exist.

4.3.3.3.4.17 If the pressure gauge shows that the system is still
tight after 24 hours, the shutoff valve shall be opened, making
the system operational.

4.3.3.3.4.18 The shutoff valve shall be sealed in the open
position.

shall employ antifreeze solution mixtures that are rated for
the lowest temperature to which the sprinkler system could be
exposed.

tested before being pumped into the sprinkler system piping.

4.3.3.3.4.21 A pressure gauge shall be provided in a pro-
tected location on the downstream side of the shutoff valve.

4.3.3.3.5* Where danger of freezing exists, a dry-pipe sprin-
kler system shall be permitted and shall meet the require-
ments of 4.3.3.3.5.1 through 4.3.3.3.5.7.

4.3.3.3.5.1 The dry-pipe valve and its accessories shall be in-
stalled in a separate area and shall be protected against freez-
ing and mechanical injury.

4.3.3.3.5.2 If the separate area described in 4.3.3.3.5.1 is ven-
tilated with return air, all electrical components shall be per-
missible or intrinsically safe.

4.3.3.3.5.3 Water pressure shall be regulated not to exceed
the maximum pressure specified by the manufacturer of the
dry-pipe valve.

4.3.3.3.5.4 The dry-pipe valve shall be installed in accordance
with the manufacturer’s instructions.

4.3.3.3.5.5 Mechanical grooved couplings, including gaskets
used on dry-pipe systems, shall be listed for dry-pipe service.
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4.3.3.3.5.6 Operation of the dry-pipe system and supervision
of the system, including pressurc of the air supply, shall be
signaled to an attended location. Signaling to an attended lo-
cation shall be permitted to atilize alarm systems serving fire
detection equipment.

4.3.3.3.5.7 The system air supply shall be provided from a
reliable source such as 2 dedicated compressor and shall be
equipped with an air maintenance device.

4.3.3.4 Inspection, Maintenance, and Testing,.

4.3.3.4.1 All fire suppression systems shall be tested after in-
stallation in accordance with the appropriate NFPA standard.

4.3.3.4.2 Ifan applicable NFPA standard does not exist, then
a fire suppression system shall be tested in accordance with the
manufacturer’s or designer’s instruction manual.

4.3.3.4.3 Testing shall not require the discharge of suppres-
sant unless there is no other satisfactory manner in which the
reliability and integrity of the system can be verified.

4.3.3.4.4 Fire suppression systems, alarms, and interlocks
shall be inspected at least weekly and maintained in accor-
dance with the appropriate NFPA standard. If an applicable
NFPA standard does not exist, then the fire suppression sys-
tem, alarm, and interlock shall be examined and checked
thoroughly for proper operation in accordance with the
manufacturer’s or designer’s manual.

4.3.3.4.5 All persons who inspect, test, operate, Or maintain
fire suppression Systems shall be trained. Annual refresher
training shall be provided.

4.3.3.5 Automatic Sprinkler System Acceptance Testing.
4.3.3.5.1 Flushing of Water-Line Connections.

4.3.3.5.1.1 Waterline connections and lead-in connections
shall be flushed at the maximum flow rate available before
connection is made to the sprinkler piping in order to remove
foreign material.

4.3.3.5.1.2 Flushing shall be continued until the water is clear.
4.3.3.5.2 Flow Testing of Sprinkler Systems.

4.3.3.5.2.1 Wetpipe closed automatic sprinkler systems shall be
flow-tested by operating flow through the maximum number of
sprinklers expected to open, but not through fewer than eight
open sprinklers. -

4.3.3.5.2.2 If the system contains fewer than eight sprinklers,
all sprinklers shall be flow-tested as specified in 4,3.3.5.2.1.

4.3.3.5.2.3 If the residual pressure measured downstream of
the opened sprinklers is 68.9 Pa (10 psi) or greater, the system
shall be considered acceptable.

4.3.3.5.2.4 Closed sprinkler systems installed to protect areas
where the water discharge could damage the area or its con-
tents shall not be required to be tested by operating flow
through opened sprinklers.

4.3.3.5.2.5 Where the condition(s) in 4.3.3.5.2.4 exist, the
alternative test of operating flow through a 5.08 cm (2 in.)
valve test connection shall be permitted to be used.

4.3.3.5.2.6 Portable sprinkler systems that are dismantled
and reinstalled in new arcas shall be flow-tested following the
initial installation.
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4.3.3.5.3 Tests of Dry-Pipe Sprinkler Systems.

4.3.3.5.3.1 Where there is no risk of freezing, new dry-pipe sys-
tems shall be flow-tested and hydrostatically tested in accordance
with NFPA 13, Standard for the Installation of Sprinkler Systems.

4.3.3.5.3.2 A dry-pipe valve shall be tested according to the
manufacturer’s recommendations.

4.3.3.5.3.3* Where there is risk of freezing in dry-pipe systerns,
an air pressure of 976 kPa (40 psi) shall be pumped up and al-
lowed to stand 24 hours, and all leaks that allow 2 loss of pressure
over 10.3 kPa (1% psi) during the 24 hours shall be stopped.

. 4.3.3.5.4 Sprinkler System Maintenance.

4.3.3.5.4.1 All sprinkler systems shall be maintained in accor-
dance with the manufacturer’s requirements or in accordance
with NFPA 25, Standard for the Inspection, Testing, and Mainte-
nance of Water-Based Fire Protection Systems.

4.3.3.5.4.2 As a minimum, all closed sprinkler systems, except
antifreeze systems, shall be retested annually by operating flow
through the end fitting in all lines to remove any silt buildup.

4.3.3.5.4.3 If pendent sprinklers are used on wet-type sprin-
kler systems, the end sprinkler on each line shall be removed
and examined annually to check for silt buildup.

4.3.3.5.4.4 Ifsiltbuildup is found, all sprinklers on the line shall
berremoved, the line flushed, and new sprinklers installed.

4.3.3.5.4.5 Antifreeze Systems.

(A) Each year at the onset of freezing weather, a small
amount of antifreeze shall be drawn from the drain valve and
the test valve(s) and tested with a hydrometer to ensure that
the solution is suitable for the lowest temperature expected.

(B) If the test described in 4.3.3.5.4.5(A) shows that the solu-
tion is not suitable, the solution shall be replaced.

4.3.3.6 Fire Suppression for Self-Propelled Equipment.

4.3.3.6.1% Fire suppression systems consisting of an agent comn-
tainer and a network of agent distribution hose or pipe with
discharge nozzles attached shall be used to protect self-
propelled equipment and shall comply with the following:

(1) The system shall suppress any potential fire on the
equipment it is intended to protect.

(2) The fire suppression system shall be approved for the pur-
pose, and the components shall be located or guarded to
protect against damage-

(3) Fire suppression systems shall be either automatically or
manually actuated.

(4) Automatically actuated systems designed to incorporate
manual actuation shall be equipped with one or more
such devices accessible for actuation and shall be main-
tained in operable condition.

(5) Discharge nozzles shall be provided with blow-off caps or
other devices to prevent the entrance of moisture or
other environmental materials into the piping.

(6) The protective device shall blow off, blow out, or open
upon agent discharge.

(7) The electrical components of systems installed on equip-
ment that might be operated inby the last open crosscut
or in return air shall be permissible.

(8) Astandby source of power shall be provided if electrical
power is the only means of actuation.
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(9) All fire suppression equipment and systems shall be
tested after installation in accordance with the manufac-
turer’s or designer’s recommendations.

(10) Testing shall not require the discharge of agent unless
there is no other feasible way to evaluate the system.

(11)*An installation and maintenance manual shall be pro-
vided for all fire suppression systems.

4.3.3.6.2* Fire suppression systems shall be provided for pro-
tection of attended, electrically powered, self-propelled equip-
ment such as cutting machines, continuous miners, shearers,
roof and coal drills, loaders, shuttle cars, scoops, and locomo-
tives that use hydraulic fluid, unless fire-resistant hydraulic
fluid is used.

4.3.3.6.3 Cutting machines, continuous miners, shearers,
and other machines that supply water through a hose for dust
control during mining shall be permitted to use this water
source for fire protection, provided a diversion valve is at or
outby the operator’s station to permit quick and convenient
diversion of water to the fire suppression nozzles.

4.3.4 Manual Fire Fighting.
4.3.4.1 Portable Fire Extinguishers.
4.3.4.1.1 General Requirements.

4.3.4.1.1.1* Portable fire extinguishers used in underground
coal mines shall be listed, multipurpose (ABC) dry-chemical
types having a minimum nominal capacity of 4.6 kg (10 1b) of
extinguishing agent, and shall meet the requirements of
NFPA 10, Standard for Portable Fire Extinguishers.

4.3.4.1.1.2 Portable extinguishers shall be keptin their desig-
nated places.

4.3.4.1.1.3 Extinguishers shall be located where they will be
accessible in the event of fire.

4.3.4.1.1.4 In areas where visual obstruction cannot be com-
pletely avoided, visible markings shall be provided to indicate
the location.

4.3.4.1.1.5 Extinguishers subject to dislodgment shall be in-
stalled in brackets specifically designed for this problem.

4.3.4.1.1.6 Extinguishers shall be protected from physical
damage.

4.3.4.1.1.7 Damaged extinguishers shall be repaired, re-
placed, or removed from service.

4.3.4.1.1.8 At least one hand-portable fire extinguisher hav:
ing a nominal capacity of 9.1 kg (20 Ib) with a minimum rating
of 10-A:60-B:C shall be located outside of, but not more than
3.0 m (10 ft) from, the opening into each flammable and com-
bustible storage area and maintenance shop.

4.3.4.1.1.9 The installation of manual or automatic fire sup-
pression systems shall not waive the requirement of 4.3.4.1.1.8.

4.3.4.1.1.10 Where portable fire extinguishers are provided
within flammable and combustible storage areas, travel distance
to a portable extinguisher shall not exceed 122 m (40 ft).

4.3.4.1.2 Selection and Application.

4.3.4.1.2.1 Multipurpose (ABC) dry-chemical extinguishers
shall be provided for protection of the following:

(1) Ventilation doors on trolley wiresupplied track haulage-
ways
(2) Pumps and pump rooms

(3) Conveyor belt drives
(4) Belt head loading equipment
(5) Air compressors
(6) Electrical equipment such as transformers, load centers,
rectifiers, circuit breakers, generators, and starters
(7) Rotary dump areas
(8) Battery-charging areas
(9) Intervals of 15.2 m (75 ft) along a longwall face unless
washdown hose is present
(10) Flammable and combustible liquid storage areas
(11) Mobile equipment used for the storage, transport, and
dispensing of combustible liquids
(12) Electric- or diesel-powered mobile equipment

- (18) Self-propelled equipment

4,3.4.1.2.2 The installation of an automatic or manually op-
erated fire suppression system shall not eliminate the require-
ment for a portable fire extinguisher.

4.3.4.1.2.3* At least one multipurpose (ABC) dry-chemical ex-
tinguisher having a nominal capacity of 13.6 kg (30 1b) or
greater of agent or two multipurpose (ABC) drychemical ex-
tinguishers having a nominal capacity of 13.6 kg (20 Ib) or
greater of agent each shall be provided in each working sec-
tion of a mine, including the headgate of a longwall face.

4.3.4.1.3 Inspection and Maintenance.

4.3.4.1.3.1 Portable fire extinguishers shall be inspected,
maintained, and recharged as specified in NFPA 10, Standard
for Portable Fire Extinguishers, Chapters 6 and 7, and shall in-
clude the requirements of 4.3.4.1.3.2 through 4.3.4.1.3.9.

4.3.4.1.3.2* Visual Inspection.

(A) Portable fire extinguishers shall be inspected visually at
least monthly.

(B) The visual inspection shall confirm the following:

(1) The extinguisher is in its designated place.

(2) The tamper seals are intact.

(8) The extinguisher gauge is in the operable range (if extin-
guisher is stored pressure type).

(4) There is no obvious physical damage or condition to pre-
vent operation.

4.3.4.1.3.3 Extinguishers shall be subjected to a thorough
maintenance examination at least once every 12 months.

4.3.4.1.3.4 Maintenance procedures shall include a thor-
ough examination of the extinguisher, including mechanical
parts, extinguishing agent, and the means of expulsion.

4.3.4.1.3.5 Any detected troubles or impairments shall be
corrected or replaced immediately by competent personnel.

4.3.4.1.3.6 Each extinguisher shall have a durable tag or label
securely attached on which the date of the maintenance ser-
vices shall be recorded.

4.3.4.1.3.7 All extinguishers shall be recharged after any dis-
charge.

4.3.4.1.3.8 All extinguishers shall be recharged as deemed
necessary through inspection and maintenance.

4.3.4.1.3.9 Portable extinguishers shall be hydrostatically
tested at intervals not exceeding those specified in NFPA 10,
Standard for Poriable Fire Extinguishers, Chapter 5.
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4.3.4.2 Hand Hose Line Systems.
4.3.4.2.1 Selection and Application.

4.3.4.2.1.1* Fire hose for use in underground coal mines shall
be a minimum of 38 mm (1% in.) in diameter, single or mul-
tiple jacket, and of a type suitable for coal mine use.

43.4.2.1.2 The hose shall meet the minimum applicable
standards of NFPA 1961, Standard on Fire Hose.

4.3.4.2.1.3 Hose lines employing natural fibers shall not be
used in underground coal mines.

4.3.4.2.1.4* Fire hose, including couplings, shall be rated for
the maximum line pressure that can exist on the mine water
system, or there shall be provision for limiting the line pres-
sure to the working pressure of the hose.

4.3.4.2.1.5 Nozzle flow pressure shall be adjusted to provide
hose control.

4.3.4.2.1.6% Couplings for fire hose used in underground coal
mines shall have straight, iron pipe threads or National Stan-
dard Thread.

4.3.4.2.1.7 Where hose or hose-connected equipment is
brought in from outside the mine, compatible adapters shall
be available.

4.3.4.2.1.8% Hose nozzles shall be capable of delivering a
straight stream and a spray discharge.

4.3.4.2.1.9* Fire hose shall be stored in caches, and caches
shall contain hose to reach all areas covered by the hydrants
that the cache will serve.

4.3.4.2.1.10 FEach cache shall contain at least one hose nozzle
and one hose wrench.

4.3.4.2.1.11* Caches of fire hose shall be provided at strategic
underground locations as follows:

(1) Ateach intersection with an active submain

(2) Atthe mouth of each panel

(3) Atand on the intake side of each conveyor belt drive

(4) At the entrance to each shop and storage area as defined
in 4.2.5,4.2.8, and 4.2.9

(5) In each operating area

(6) At intervals not to exceed 1525 m (5000 ft) along the
main haul route or travelway

4.3.4.2.1.12 Hand hose line systems, if used, shall be installed
in accordance with NFPA 14, Standard for the Installation of
Standpipe and Hose Systems, and shall be a minimum of either
38.1 mm (1% in.) lined or 95.4 mm (1 in.) hard rubber.

4.3.4.2.1.13 Hand hose lines that are designated for fire
fighting and that have the capability to be used in Class I or
Class II liquid storage arcas shall be equipped to discharge a
foam-water solution and shall be in accordance with the appli-
cable sections of NFPA 11, Standard for Low-, Medium-, and High-
Expansion Foam.

4.3.4.2.2* Maintenance. Caches of fire hose shall be checked
at least every 6 months to ensure that the inventory of hose,
nozzles, wrenches, and adapters is complete, and the follow-
ing requirements shall apply:

(1) At least one length of hose from each cache shall be
pressure-tested annually in accordance with NFPA 1962,
Standard for the Inspection, Care, and Use of Fire Hose, Cou-
plings, and Nozzles and the Service Testing of Fire Hose.
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(2) The tested hose shall be tagged and dated so that a differ-
ent length of hose is tested each year.

(3) If any length of hose fails the pressure test, all lengths of
hose in the cache shall be tested.

(4) Hose lines that fail the test shall be replaced.

4.3.4.3 Portable Foam-Generating Devices.
4.3.4.3.1 General Requirements.

4.3.4.3.1.1 Portable foam generators, fire hose, foam concen-
trate, and emergency firefighting materials in accordance with
4.3.4.5 shall be accessible within 60 minutes of fire notification.

4.3.4.3.1.2 Portable foam-generating devices and associated
equipment shall be listed or approved for that purpose.

4.3.4.3.2 Maintenance.

4.3.4.3.2.1 Atleastannually,a thorough maintenance examina-
tion of the foam-generating devices and associated equipment,
including foam concentrate, shall be made by the mine operator.

4.3.4.3.2.2 Operation of foam-generating equipment during
training sessions conducted at least annually shall satisfy the
maintenance examination requirement.

4.3.4.4 Rock Dust.

4.3.4.4.1 At least 109 kg (240 Ib) of bagged, dry rock dust
shall be stored upwind and kept available for fire fighting at or
near the following areas:

(1) Maintenance and shop areas

(2) Combustible liquid storage area

(3) Working section

(4) Belt drive area

(5) Belthead loading area

(6) Ventlation doors on trolley wire-supplied track haulageways

4.3.4.4.2 Where it is impractical to store for fire extinguish-
ment purposes, rock dust shall be permitted to be replaced
with an additional portable extinguisher having a nominal ca-
pacity of 4.5 kg (10 1b) of multipurpose (ABC) dry-chemical
extinguishing agent.

4.3.4.5 Emergency Materials.

4.3.4.5.1 Emergency materials for fighting mine fires shall be
near the shaft bottom or other entrance to the mine.

4.3.4.5.2 If the shaft bottom or other entrance to the mine is
more than 3.2 km (2 mi) from a working section, additional
caches of emergency materials shall be located within 3.2 km
(2 mi) of the working section.

4.3.4.5.3 Emergency materials shall include fire hose and
necessary adapters, multiple hydrants, wrenches and nozzles,
brattice boards and cloth, wood posts, cap pieces, wood
wedges, spad guns and spads, or other specialized equipment
for installing line brattice, nails, bags of sealant or cement,
saws, hammers, axes, shovels, and picks.

4.3.4.5.4 Caches of emergency materials shall be checked at
least every 6 months to ensure that the inventory of materials
is complete.

4.3.4.6* Training.

4.3.4.6.1 All miners shall be instructed annually in fire pre-
vention and firefighting techniques.
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4.3.4.6.2 All employees shall be instructed in emergency
evacuation procedures.

4.3.4.6.3 All persons who inspect, test, operate, or maintain
fire suppression systerns shall be trained in the functions they
are to perform.

Chapter 5 Surface Mining Operations

5.1 General. This chapter shall cover surface bituminous and
subbituminous coal and lignite mining operations.

5.2* Fire Prevention. Risk reduction practices shall follow the
principles of minimizing ignition sources and reducing expo-
sure of combustible materials to ignition sources.

5.2.1 Housekeeping.

5.2.1.1 Spills, leaks, excess lubricants, and combustible mate-
rials such as oil-soaked wastes, rubbish, and accumulations of
environmental debris shall not be allowed to accumulate in
quantities that could create a fire hazard.

5.2.1.2 Approved metal receptacles shall be provided where
oil-soaked wastes or rubbish are not immediately removed to a
safe place for disposal.

5.2.1.3 The storage and handling of flammable or combus-
tible liquids on or within equipment shall be in accordance
with Chapter 7 of NFPA 30, Flammable and Combustible Liquids
Code.

5.2.1.4 Access to fire protection equipment on mining equip-
ment shall be kept clear of obstructions.

5.2.2 Inspection and Maintenance of Equipment. Hydraulic,
coolant, lubrication and fuel lines, electrical wiring, and fire
prevention devices shall be inspected and maintained in ac-
cordance with the manufacturers’ recommendations.

5.2.3 Training. Personnel shall be instructed in the emergency
procedures to be followed during a fire.

5.2.4 Flammable and Combustible Liquid Storage on Equip-
ment and in Buildings. Flammable and combustible liquid stor-
age and usage shall be in accordance with Sections 7.3 and 7.4.

5.2.5 Compressed Gas Storage and Usage. Compressed gas
storage and usage shall be in accordance with Section 7.1.

5.3 Fire Protection.

5.3.1 Fire protection for the purposes of this standard shall
be defined in the broad sense to include fire detection and
fire suppression.

5.3.2 Fire suppression systems shall include dry-chemical,
gaseous, water mist, foam, or sprinklers.

5.3.3 Fire suppression systems and fire alarm systerns shall be
installed in accordance with applicable NFPA standards.

5.3.4 Fire Extinguishers for Equipment.

5.3.4.1* A 9.1 kg (20 Ib) ABC-type fire extinguisher shall be
provided at intervals not to exceed 15.24 m (50 ft) travel dis-
tance, including the lower frame areas of draglines.

5.3.4.2 The fire-extinguishing agent applied by hand-portable
extinguishers to hazards involving energized electrical equip-
ment shall be nonconductive.

5.3.4.3 Portable extinguishers shall be maintained in accor-
dance with NFPA 10, Standard for Portable Fire Extinguishers, and
kept in their designated places at all times.

5.3.4.4 Extinguishers shall be located on each vehicle and
shall be accessible.

5.3.4.5 In areas where obstruction to visual observation can-
not be completely avoided, visible markings shall be provided
to indicate the location of the fire extinguishers.

5.3.4.6 Extinguishers installed under conditions where they
can be subject to physical damage shall be guarded to protect
against damage.

" 5.3.4.7 The installation of an automatic or manually oper-

ated fire suppression system shall not eliminate the portable
fire extinguisher requirement.

5.3.4.8 Portable fire extinguishers shall be inspected, main-
tained, and recharged as specified in NFPA 10, Standard for
Portable Fire Extinguishers, Chapter 6, and the following:

(1) Portable fire extinguishers shall be inspected visually at
least monthly.

(2) The visual inspection shall ensure the following:

(a) The extinguisher is in its designated place.

(b) The tamper seals are intact.

(¢c) The extinguisher gauge is in the operable range (if
the extinguisher is the stored-pressure type).

(d) There is no obvious physical damage or condition
that will prevent proper operation.

(3) Extinguishers found to be defective or deficient by visual
inspection shall be replaced.

(4) Extinguishers shall be subjected to a maintenance exami-
nation at least once every year.

(5) Maintenance procedures shall include a thorough exami-
nation of the extinguishers, including mechanical parts,
extinguishing agent, and expellant.

(6) Any troubles or impairments shall be corrected.

(7) All extinguishers shall be recharged after use in accor-
dance with the manufacturer’s recommendations.

(8)*Each extinguisher shall have a permanent tag attached on
which the inspection date shall be recorded.

5.3.4.9 Portable extinguishers shall be tested hydrostatically
atintervals not exceeding those specified in NFPA 10, Standard
for Portable Fire Extinguishers, Chapter 7.

5.3.5 Draglines and Electric Shovels.
5.3.5.1 Center Pin/Collector Ring Area.

5.3.5.1.1 An automatic fire suppression system shall be in-
stalled in the center pin/collector ring area of the dragline.

5.3.5.1.2 An automatic fire suppression system shall be in-
stalled in the ring gear area of shovels.

5.3.5.1.3 Suppression system alarms shall be transmitted to the
operator’s cab. An audible and visual alarm shall be provided.

5.3.5.1.4 Amanual actuator shall be provided just outside the
center pin/collector ring area.

5.3.5.2 Propelling and Leveling Hydraulics.

5.3.5.2.1*% An automatic fire suppression system shall be in-
stalled in the hydraulic pump area.

5.3.5.2.2* The system shall send audible and visual alarms to
the operator’s cab.
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5.3.5.2.3 A manual actuator shall be located just outside the
hydraulic compartment area.

5.3.5.3 Lube Qil Pumping and Storage.

5.3.5.3.1* Automatic lube oil systems that are located in a segre-

gated room shall be provided with an automatic fire suppression
system.

5.3.5.3.2 The system shall send an audible and visual alarm to
the operator’s cab.

5.3.5.3.3 A manual actuator shall be located just outside the
lube oil room.

5.3.5.3.4 Lube oil rooms shall have automatic door closers or
shall have the door interlocked to shut upon actuation of the
fire suppression system.

5.3.5.4 Transformers.

5.3.5.4.1 Oilfilled transformers located in the tail section,
enclosed rooms, or other inaccessible locations shall be pro-
vided with an automatic fire suppression system.

5.3.5.4.1.1 The system shall transmit an audible and visual
alarm to the operator’s cab.

5.3.5.4.1.2 Amanual actuator shall be located just outside the
transformer area.

5.3.5.4.2* Transformers located in areas other than those
listed in 5.3.5.4.1 shall be protected with a Class BC, minimum
45.4 kg (100 1b), fire extinguisher.

5.3.5.4.3 Gas-in-oil analysis shall be performed on the trans-
former based on the manufacturer’s recommendations.

5.3.5.4.4 Thermographic scanning shall be performed on
transformers on an annual basis.

5.3.5.5 Electrical Room or Cabinet.

5.3.5.5.1 Enclosed electrical rooms shall be protected with a
total flooding gaseous extinguishing agent or equivalent fire
suppression system.

5.3.5.5.1.1 The system shall be installed in accordance with
NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems.

5.3.5.5.1.2 The system shall be actuated by a smoke,
ultraviolet/infrared (UV/ IR), or heat detector system and
send an audible and visual alarm to the operator’s cab.

5.3.5.5.1.3 The ventiladon system shall be interlocked to the
gaseous extinguishing system to shut down upon first detection.

5.3.5.5.1.4 The room shall be sealed to maintain the design
gaseous extinguishing concentration.

5.3.5.5.2 FElectrical rooms shall be maintained at a positive
pressure to reduce the chances of dust entering the room.

5.3.5.5.3 Electrical cabinets shall be protected with a gaseous
fire suppression system.

5.3.5.5.3.1 The system shall be installed in accordance with
NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems.

5.3.5.5.3.2 The system shall be actuated by a smoke, UV/IR,
or heat detector system and send an audible and visual alarm
to the operator’s cab.

5.3.5.6 Manual Extinguishing Equipment.

5.3.5.6.1 Minimum 100 Ib ABC-type extinguishers shall be
accessible to persons on the main deck of the dragline.

2004 Edition

5.3.5.6.2 The location and number of extinguishers shall be
determined by what is practical for the machine.

5.3.6 Hydraulic /Diesel Excavators.

5.3.6.1 An automatic fire suppression system shall be pro-
vided over the hydraulic pumps and engine compartment.

5.3.6.1.1* For hydraulic systems above 567.8 L (150 gal) in the
lines, a dual agent system shall be provided.

5.3.6.1.2 Amanual actuator shall be located in the operator’s
cab and at the means of egress from the machine.

5.3.6.2 The machine shall be interlocked to shut down upon

, discharge of the extinguishing system.

5.3.6.3 A means shall be provided to automatically relieve the
hydraulic pressure upon discharge of the extinguishing system.

5.3.6.4 Adequate fire resistance shielding shall be provided
between the hydraulic hoses and the turbocharger and engine
manifold to prevent hydraulic fluid from being sprayed on hot
mechanical parts.

5.3.6.5 The fire detection electrical wiring within fire hazard
areas, such as battery compartments, engine compartments,
and so forth, shall be outfitted with a fire-resistant sleeve.

5.3.6.6 The fire suppression actuation lines within fire haz-
ard areas shall be outfitted with a fire-resistant sleeve.

5.3.7 Mobile Equipment.
5.3.7.1 Portable Fire Extinguishers.

5.3.7.1.1% All self-propelled surface mining equipment, in-
cluding but not limited to bulldozers, front-end loaders,
haulage trucks, cranes, graders, sCrapers, draglines, drills,
shovels, and mobile diesel and electrical equipment, shall
be equipped with at least one listed portable multipurpose
(ABC) dry-chemical extinguisher having a nominal capacity
of 4.5 kg (10 1b) of agent or greater.

5.3.7.1.2 Portable extinguishers installed on small units of
self-propelled and mobile mining equipment, including but
not limited to miniature loaders, individual personnel trans-
ports, and small mobile generators, shall have a minimum rat-
ing of 2-A:10-B:C and a nominal capacity of 2.27 kg (5 1b) of
extinguishing agent.

5.3.7.2 Fire Detection.

5.3.7.2.1 Fire detectors shall be permitted to be used to ini-
tiate audible or visual warning, automatic actuation of a fire
suppression system, or equipment shutdown.

5.3.7.2.2 Fire detectors shall be tested and listed for the ap-
plication.

5.3.7.2.3 Compartment sizes and contours, airflow patterns,
obstructions, and other characteristics of the protected area
shall determine the placement, type, sensitivity, durability,
and, where applicable, number of detectors.

5.3.7.2.4 All fire detection systems and applicable equipment
shall be tested after installation in accordance with NFPA 72, Na-
tional Fire Alarm Code, and fire suppression systems standards.

5.3.7.2.4.1 It shall not be necessary for testing to require the
discharge of any associated fire suppression system.

5.3.7.2.5% At least every 6 months, all fire detection systems, in-
cluding alarms, shutdowns, and other associated equipment,
shall be thoroughly examined and checked for proper operation
in accordance with the manufacturer’s recommendations.
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5.3.7.2.5.1 Any equipment found deficient shall be repaired
or replaced, and the system retested for operation in accor-
dance with the manufacturer’s instructions.

5.3.7.2.6 Between the maintenance examinations or tests,
the detection system shall be inspected visually, in accordance
with an approved schedule necessitated by conditions as deter-
mined by the mine operator.

5.3.7.3 Fixed Suppression Systems. Haul trucks with a capac-
ity of over 85 tons shall have a fixed fire suppression system
protecting the engine compartment and hydraulic pump and
other hazard areas.

5.3.7.3.1* Other large mining equipment such as but not lim-
ited to dozers, endloaders, drills, graders, and scrapers shall
have a fixed fire suppression system protecting the engine
compartment and hydraulic pump and other hazard areas.

5.3.7.3.2 Mining equipment requiring a fire suppression sys-
tem shall be protected by a system to suppress potential fires in
the protected areas and shall comply with the following:

(1) The fire suppression system shall be listed or approved for
the purpose.

(2) Where installed, the equipment shall be located or
guarded so as to be protected against physical damage.

(3) Fire suppression systems shall be automatically actuated.

(4)*Automatically actuated systems shall also have a manual
actuator capable of being activated from the operator’s
compartment or other location.

(5) Agent distribution hose or pipe shall be secured and pro-
tected against damage, including abrasion and corrosion.

(6) Except for automatic sprinkler systems, discharge nozzles
shall be protected against entrance of environmental de-
bris, including moisture, dust, dirt, or insects, by blow-off
caps or other similar devices or materials.

(7) Except for automatic sprinkler systems, the nozzle cover
shall open or blow off upon discharge of the system.

(8) The automatic fire suppression system shall be installed
so that system actuation causes shutdown of the protected
equipment.

(9) Up to a 30-second delay shall be included in the design of
the interlock system for the operator to maintain control
of the equipment.

5.3.7.3.3 A standby source of power shall be provided where
electrical power is the only means of fire suppression system
actuation.

5.3.7.3.4 All fire suppression equipment and systems shall he
tested after installation in accordance with the manufactirer’s
or designer’s recommendations.

5.3.7.3.4.1 Testing shall not require the discharge of suppres-
sant unless there is no other manner in which the reliability
and integrity of the system can be verified.

5.3.7.3.5 An installation-and-maintenance or owner’s manual
that describes system operation and maintenance requirements
shall be provided for all fire suppression equipment.

5.3.7.3.6* In accordance with the manufacturers’ or design-
ers’ recommended inspection and maintenance procedures
and schedules, but not to exceed every 6 months, all fire sup-
pression systems, including alarms, shutdowns, and other asso-
ciated equipment, shall be thoroughly examined and checked
for proper operation by competent personnel.

5.3.7.3.6.1 Any equipment found deficient shall be repaired
or replaced, and the system retested for proper operation.

5.3.7.3.6.2 Between regular maintenance examinations or
tests, the system shall be inspected visually, in accordance with
the manufacturer’s or designer’s recommended schedule.

5.3.7.3.6.3 Testing shall be in accordance with the applicable
NFPA standards.

5.3.7.3.7 Fire suppression systems shall be maintained in op-
erating condition at all times.

5.3.7.3.8 Use, impairment, and restoration of the system shall
be reported to the mine operator.

5.3.7.3.9 All persons who can be expected to inspect, test,
maintain, or operate a fire suppression system shall be trained
to perform their intended tasks.

5.3.7.3.10 Where inadvertent discharge of the fire suppres-
sion system during servicing could result in injury to person-
nel, provisions shall be made to safeguard against accidental
actuation of the system.

5.3.7.3.11 All operators, supervisors, and maintenance per-
sonnel of selfpropelled and mobile equipment shall be
trained in the use of fire suppression equipment.

Chapter 6 Coal Processing

6.1 General.
6.1.1 Materials and Construction.

6.1.1.1 Coal mine surface buildings and structures, housing,
and supporting coal-processing and coal-handling equipment
shall be of noncombustible construction.

6.1.1.2 Dry coal screening, crushing, dry cleaning, and other
operations producing coal dust shall be conducted in open
structures to prevent the accumulation of dust concentration
levels that can create explosion hazards.

6.1.1.2.1 Where open structures are impractical, enclosed
buildings shall be provided with explosion venting in accor-
dance with 6.2.3 and shall be located so as to minimize fire and
explosion exposure to major buildings and equipment.

6.1.1.2.2 Location of the processes described in 6.1.1.2in the
main plant building shall be permitted, provided the dust-
producing area is equipped with explosion venting in accor-
dance with 6.2.3 and is separated from the remainder of the
building by construction designed to withstand the pressure
buildup from an explosion prior to pressure relief by means of
explosion vents.

6.1.2 Coal Dust Control.
6.1.2.1 Dedusters.

6.1.2.1.1 All dedusting equipment shall be connected di-
rectly to a suction system capable of moving enough air to
prevent the leakage of dust from the system.

6.1.2.1.2 The suction system shall discharge the dustladen air
by the shortest possible route to collectors outside the building.

6.1.2.2* Pneumatic Cleaners.

6.1.2.2.1 Dustcollecting systems with suction hoods at the
cleaners, suction ducting that maintains at least a 20 m/sec
(4000 ft/min) air velocity, and dust collectors having pressure
release venting shall be installed.

2004 Edition



120-18

FIRE PREVENTION AND CONTROL IN COAL MINES

6.1.2.2.2 Belt conveyor-type iransfers and loading points asso-
ciated with the cleaners shall be hooded similarly and connected
to dust collectors.

6.1.3 Coal Storage. Coal storage facilities shall be in accor-
dance with 9.5.2.

6.2 Fire and Explosion Prevention.
6.2.1 Electrical Classification of Hazard.

6.2.1.1 Plant areas of open construction where coal dust or
any combustible gases liberated from the coal are dispersed to
the open atmosphere shall be classified nonhazardous.

6.2.1.2 Plant areas isolated from the coal process, such as con-
trol rooms, electrical equipment rooms, or substations, that are
provided with ventilation to prevent the accumulation of com-
bustible gases or coal dust shall be classified nonhazardous.

6.2.1.3 Enclosed areas of processing plants where coal is wet
to prevent particles from becoming airborne or where dry coal
dust does not accumulate shall be classified nonhazardous.

6.2.1.4* Enclosed areas where the failure or malfunction of
the ventilation would result in the accumulation of explosive
concentrations of methane gas shall be designated as Class I
Division 2 locations in accordance with Article 500 of NFPA 70,
National Electrical Code.

6.2.1.4.1* Electrical equipment approved as “permissible” by
the Mine Safety and Health Administration (MSHA) shall be
acceptable in locations classified Class I, Division 1.

6.2.1.5 Areas of a processing plant normally designated as
Class I shall be permitted to be considered nonhazardous,
provided the following conditions are met:

(1) Ventilation to preventan accumulation of an explosive or
ignitable mixture of gases

(2) Failsafe continuous methane monitoring designed to
sound an alarm when the methane—air mixture reaches
20 percent (1 percent methane by volume) of the lower
explosive level (LEL)

(3) An interlock to stop the process equipment automati-
cally when the methane—air mixture reaches 40 percent
(2 percent methane by volume) of the LEL

(4) An electrical system arranged so that when methane concen-
trations reach 40 percent of the LEL, all electrical circuits
including control circuit conductors are de-energized

(5) Any equipment that is needed to restore the plant to 2
methane-air mixture of less than 20 percent (1 percent
methane by volume) of the LEL, such as lighting, ventila-
tion, or sump pumps, installed in accordance with Class I,
Division 1 requirements

6.2.1.6% Enclosed areas in which coal dust is notin suspension
in explosive or ignitable quantities or in which coal dust might
be present in explosive or ignitable quantities or might be in
suspension in the air due to a malfunction shall be designated
as Class II, Division 2 in accordance with Article 500 of

NFPA 70, National Electrical Code.

6.2.1.7* The structure of 2 preparation plant shall be con-
nected to a common electrical ground.

6.2.1.7.1 Any electrical equipment that is mounted on a con-
crete pad shall be grounded to the metal structure with a shunt.

6.2.1.7.2 Where the structure is nonmetallic, a separate
grounding grid for equipment shall be provided.
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6.2.1.8 Positive pressure shall be maintained in process con-
trol rooms to prevent the entry of fugitive dust.

6.2.1.9 Electrical Equipment Rooms. Positive pressure shall be
maintained in electrical equipment rooms, such as switchgear
rooms, motor control centers, and cable-spreading rooms, to
prevent the entry of fugitive dust.

6.2.1.9.1 Thermographic scanning shall be performed on
switchgear and motor starters on an annual basis.

6.2.1.10 Tools thatare actuated by elecirical power shall not
be used in areas with explosive gases or dusts.

6.2.2 Dust Collectors and Dust Removal Equipment.

6.2.2.1 Those areas in which combustible dust is or might be
in suspension in the air continuously, intermittently, or peri-
odically under normal operating conditions shall be provided

with a dust-collecting system or systems to collect such dust
and prevent its discharge to the atmosphere.

6.2.2.1.1 All coal-handling equipmentor machinery that pro-
duces dust shall be connected to a dust collector with ducts
and hoods that are designed to provide suction volume and
velocity to collect and transport all the dust produced.

6.2.2.1.2 Hoods, enclosures, and ducts shall be of noncombus-
dble construction, designed and maintained in accordance with
NFPA 91, Standard for Exhaust Systems for Air Conveying of Vapors,
Gases, Mists, and Noncombustible Particudate Solids.

6.2.2.1.3 All dust collectors, other than those that are an in-
tegral part of dust-producing equipment, shall be located out-
side the working areas, preferably outside the building or in

separate rooms that are vented to the outside.

- 6.2.2.2 When a plant or handling facility is planned, special

consideration shall be given to the location of the dustproducing
equipment with respect to the location of the dust collection de-
vices to ensure that the connecting ducts will be as straight and as
short as possible.

6.2.2.2.1* All dry dust collectors shall be of noncombustible
construction, equipped with explosion doors or vents.

6.2.2.2.2 The entire dust-collecting system shall conform to
NFPA 91, Standard for Exhaust Systems for Air Conveying of Vapors,
Gases, Mists, and Noncombustible Particulate Solids.

6.2.2.3 Inno case shall the design of the dust removal system
be such that the dust is drawn through the fan before entering
the collector. Fans shall be of noncombustible construction.

6.2.2.4* Ducts shall be designed to maintain 2 velocity of not
less than 22.9 m/sec (4500 ft/ min) to ensure the transport of
both coarse and fine particles and to ensure re-entrainment if
for any reason the particles should fall out before delivery to
the dust collector (e.g., in the event of a power failure).

6.2.2.4.1 In bagtype dust collectors, the bags shall be con-
structed of antistatic, fire-resistant material and shall be provided
with an electrical ground.

6.2.2.4.2 Dust collector hoppers shall be sloped at approxi-
mately 60 degrees to ensure material flow.

6.2.2.4.2.1 Zero-speed switches and high-level alarms shall
be used to identify conditions that can lead to spontaneous
combustion.

6.2.2.4.2.2 Hopper discharge valves or screw conveyors shall
be provided to discharge the dust continually.
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6.2.2.4.2.3 Hoppers shall not be used as storage bins.

6.2.2.4.3 Hood takeoffs shall have a minimum area of four
times the area of the duct.

6.2.2.4.3.1 Duct work also shall be supplied with blast gates
and dampers for individual pickup volume adjustment.

6.2.3 Explosion Venting.

6.2.3.1* Explosion venting shall be provided in areas where
coal dust might be present in explosive or ignitable quantities,
such as in coal preparation plant buildings, and in sections of
buildings housing screens, pneumatic coal-cleaning equip-
ment, dryers, and other dust-producing machinery.

6.2.3.2 Ventilating hoods and exhaust ducts shall not be ac-
ceptable as explosion-venting devices unless they are designed
for a dual purpose and function to provide direct release of
excess pressure to the outside.

6.2.3.3 Equipment vents or ducts used to direct the energy of
an explosion in equipment to the outside of the building or a
safe location shall be as short as possible and shall be designed
to withstand the explosion pressure.

6.2.3.3.1 Vent closures, which might be necessary to permit
proper functioning of equipment and to prevent the escape of
dust during normal operation, shall be designed to open at
the lowest possible increase in pressure or shall be of flexible
or frangible materials that blow out or rupture to permit the
release of explosion pressure.

6.2.4* Flammable and Combustible Liquids and Liquefied
Petroleum Gas. Flammable and combustible liquids and com-

pressed gases shall be stored and used in accordance with
Chapter 7.

6.2.5 Maintenance. The user shall have responsibility for es-
tablishing a maintenance program that ensures that equip-
ment is in working order.

6.2.5.1 All coal-handling equipment and machinery shall be
maintained in accordance with the manufacturers’ recom-
mendations.

6.2.6 Housekeeping. Provision shall be made for cleaning to
prevent the accumulation of coal dust.

6.2.6.1 Combustible waste materials shall not be permitted to
accumulate in locations where a fire or an explosion hazard
can be created.

6.3* Preparation Plants and Crusher Buildings. This section
shall apply to preparation plants, tipples, crushers inside
buildings, and crushers in belowgrade areas. Open air crush-
ers do not pose a significant hazard and shall be excluded
from the requirements of this section.

6.3.1 Building Construction.

6.3.1.1 Buildings and equipment shall be shaped, installed,
or protected so as to minimize the surface area on which coal
dust can accumulate.

6.3.1.2 Access for cleaning or washing down shail be provided.

6.3.1.3 Access platforms or walkways installed between floors
shall be permitted to be open-grid construction to facilitate
cleaning.

6.3.1.4 Walls or partitions isolating sections of the plant that
contain dust-producing operations shall be constructed and in-
stalled to minimize the transmission of dust to adjacent areas.

6.3.1.5 To prevent the accumulation of dust on exposed wall or
partition framing, metal siding or other equivalent material shall
be installed on the side facing the dust-producing section.

6.3.1.6 Doors in the walls or partitions required by 6.3.1.4
shall be selfclosing.

6.3.1.7 Drain systems shall be provided in areas where clean-
ing is accomplished by washing down.

6.3.1.8 Two remote means of egress shall be provided on
each floor of the plant.

6.3.1.9 Emergency lighting shall be provided at the means of
egress stairways in accordance with NFPA 101, Life Safety Code,
Section 7.9.

6.3.1.10 Emergency exit signs shall be provided at the means
of egress stairways in accordance with NFPA 101, Life Safety
Code, Section 7.10.

6.3.1.11 If lightning protection is required, it shall be in
accordance with NFPA 780, Siandard for the Installation of
Lightning Protection Systems.

6.3.2 Fire Protection.
6.3.2.1 Portable Extinguishers.

6.3.2.1.1 Every building or room of a plant where combus-
tible material is present or dry coal is processed or handled
shall be provided with approved portable multipurpose fire
extinguishers. -

6.3.2.1.2 The number of approved portable extinguishers,
their type, and their distribution shall be in accordance with
NFPA 10, Standard for Portable Fire Extinguishers, except that the
smallest extinguisher shall have a nominal capacity of 9.07 kg
(20 1b) of agent and a minimum rating of 10-A:60-B:C.

6.3.2.1.3 Extinguishers employing agents having a B:C rating
shall be permitted to be used if the hazard is confined solely to
electrical equipment.

6.3.2.2 Fixed Fire Protection Systems.

6.3.2.2.1* Where required by the authority having jurisdic-
tion, fixed fire protection systems shall be provided and shall
be designed in accordance with the appropriate NFPA stan-
dards, depending on the agent utilized.

6.3.2.2.2 Working plans for the fixed fire protection system
shall be submitted for approval to the authority having juris-
diction.

6.3.2.2.3 Combustible hydraulic and lube oil systems that ex-
ceed 94.6 L (25 gal) and are located in below-grade areas shall
be protected by an automatic fire suppression system.

6.3.2.3 Standpipe and Hose Systems.

6.3.2.3.1% Class IT standpipe systems shall be provided in all coal
preparation plants and crusher buildings in accordance with
NFPA 14, Standard for the Instadlation. of Standpipe and Hose Systems.

6.3.2.3.2 When automatic sprinkler systems are to be supplied
through the standpipe system, hydraulic calculations shall be
used to ensure that the piping and the water supply meet the
hose and automatic sprinkler demands simultaneously.
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6.3.2.3.3 Hose stations on or in conveyor galleries shall be
provided with hoses that are of length equal to the distance
between water supply connections.

6.3.2.4 Water Supply.

6.3.2.4.1% Availability. An available supply of water shall be
provided for fire protection systems and manual fire-fighting
purposes.

6.3.2.4.2 Fire Mains. Where fire mains and hydrants are pro-
vided, the water supply system shall be installed and main-
tained in accordance with NFPA 24, Standard for the Installation
of Privaie Fire Service Mains and Their Appurienances.

6.3.2.4.3 Other Water Supplies. Where public or private fire
mains are not provided, alternative water supplies complying
with NFPA 1142, Standard on Water Supplies Jor Suburban and
Rural Fire Fighting, shall be provided.

6.3.2.4.4* Capacity.

6.3.2.4.4.1 The water supply capacity shall be capable of pro-
viding the estimated water needed for fire-fighting purposes
for a minimum duration of 2 hours.

6.3.2.4.4.2 Water pumps installed as part of a process water
system and designed for the calculated flows and pressures
required for fire fighting shall be permitted to be used to sup-
ply fire mains.

6.3.2.5 Inspection and Maintenance of Fire Protection Equip-
ment.

6.3.2.5.1 Portable extinguishers shall be maintained in accor-
dance with NFPA 10, Standard for Portable Fire Extinguishers.

6.3.2.5.1.1 Fire extinguishers shall be inspected on a 6-month
basis.
6.3.2.5.2 Water-based fire protection systems shall be main-

tained in accordance with NFPA 25, Standard for the Inspection,
Testing, and Maintenance of Water-Based Fire Protection Systems.

6.3.2.5.3 Any fire protection system, including sprinklers, in-
stalled in accordance with the requirements of this standard shall
be maintained to provide assurance that the system will operate.

6.3.2.5.4 All persons who inspect, test, or maintain fixed fire
protection systems shall be trained in accordance with the appro-
priate NFPA standards and the manufacturers’ specifications.

6.3.2.5.4.1 Those persons described in 6.3.2.5.4 shall receive
refresher instructions at least every 5 years.

6.3.2.6 Surveillance.

6.3.2.6.1 Periodic surveillance for fire hazards shall be con-
ducted when the plant, or any part thereof, is not in operation
or not constantly attended.

»
.

6.3.2.6.2 Frequency of surveillance shall be dependent on
the type of coal product involved and its susceptibility to self-
heating and other site conditions.

6.4 Dryers.
6.4.1* General.

6.4.1.1 Thermal coal-drying systems shall be located at least
30.5 m (100 ft) from any underground coal mine opening.

6.4.1.2 Dryers that have been idle for more than 30 days or
shut down because of a fire or any other emergency condition
during normal operation shall be checked to ensure that
there is no burning material within the system before being
placed back in service.
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6.4.2 Loss Prevention Design Features. Dryer heating units
that are fired by pulverized coal shall be installed, operated,
and maintained in accordance with NFPA 85, Boiler and Com-
bustion Systems Hazards Code.

6.4.2.1 Dryers of the directfired type shall be designed and
operated so that combustion is complete as possible within the
furnace/air heater before the gases of combustion come in
direct contact with the coal drying in the drying chamber.

6.4.2.2 Dryers shall be designed and constructed to be dust-
tight, with smooth surfaces to prevent the accumulation of coal.

6.4.2.3 Where coal can be exposed to excessive heat on normal
or emergency shutdown, a bypass stack with an automatically
controlled damper shall be installed to direct the products of
combustion away from the coal.

6.4.2.4 Thermal dryer systems that have a hot gas inlet or
plenum chambers where fly ash or coal siftings might accumu-
late shall be equipped with drop-out doors or ports to facilitate
removal of these solids.

6.4.2.4.1 Where continuous means of removing drop-out sol-
ids are not provided, checking and manual clean-out shall be
provided as conditions warrant.

6.4.2.5* All internal areas of thermal coal dryers where coal
solids could possibly hang up or accumulate under any abnor-
mal operating condition, such as in the drying chamber or dry

" cyclone collector, shall be equipped with explosion relief vents

that open directly to the outside atmosphere.

6.4.2.5.1 These explosion relief vents shall be of the quantity,
size, and location to operate in excess of the design normal
pressure.

6.4.2.5.2 Explosion vents shall be checked or tested at least
once each month, and records kept to verify these checks.

6.4.2.5.3 Explosion vents shall be directed away from person-
nel work areas and walkways.

6.4.2.6 During system operation, visual checks shall be made
of all the mechanical components and equipment associated
with the drying system as conditions warrant.

6.4.2.7* Indirect heat exchange-type dryers, such as thermal

disk processors, shall be given special consideration in the de-
sign of fire protection for the dryer and dryer building.

6.4.3 Instrumentation and Control.

6.4.3.1 Instrumentation and control panels on thermal dry-
ers shall be located in an area relatively free of moisture, vibra-
tion, dust, and noise.

6.4.3.2 The panel shall be located within the range and view
of the supervising operator.

6.4.3.3 The operator control room shall be provided with
windows or other means, such as video cameras, that give vi-
sual contact with the thermal drying system.

6.4.3.4 The panelshall include recording-type control instru-
ments, monitoring indicators, alarms, and temperature limits
set to maintain normal operation.

6.4.3.5 Audible and visual alarms shall be interlocked electri-
cally to provide shutdown of the drier when temperatures are
exceeded or other emergency malfunctions occur.
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6.3.2.3.3 Hose stations on or in conveyor galleries shall be
provided with hoses that are of length equal to the distance
between water supply connections.

6.3.2.4 Water Supply.

6.3.2.4.1* Availability. An available supply of water shall be
provided for fire protection systems and manual firefighting

purposcs.

6.3.2.4.2 Fire Mains. Where fire mains and hydrants are pro-
vided, the water supply system shall be installed and main-
tained in accordance with NFPA 24, Standard for the Installation
of Private Fire Service Mains and Their Appurtenances.

6.3.2.4.3 Other Water Supplies. Where public or private fire
mains are not provided, alternative water supplies complying
with NFPA 1142, Standard on Water Supplies for Suburban and
Rural Fire Fighting, shall be provided.

6.3.2.4.4* Capacity.

6.3.2.4.4.1 The water supply capacity shall be capable of pro-
viding the estimated water needed for fire-fighting purposes
for 2 minimum duration of 2 hours.

6.3.2.4.4.2 Water pumps installed as part of a process water
system and designed for the calculated flows and pressures
required for fire fighting shall be permitted to be used to sup-
ply fire mains.

6.3.2.5 Inspection and Maintenance of Fire Protection Equip-
ment.

6.3.2.5.1 Portable extinguishers shall be maintained in accor-
dance with NFPA 10, Standard for Portable Fire Extinguishers.

6.3.2.5.1.1 Fire extinguishers shall be inspected on a 6-month
basis.
6.3.2.5.2 Water-based fire protection systems shall be main-

tained in accordance with NFPA 25, Standard for the Inspection,
Testing, and Mainienance of Water-Based Fire Protection Systems.

6.3.2.5.3 Any fire protection system, including sprinklers, in-
stalled in accordance with the requirements of this standard shall
be maintained to provide assurance that the system will operate.

6.3.2.5.4 All persons who inspect, test, or maintain fixed fire
protection systems shall be trained in accordance with the appro-
priate NFPA standards and the manufacturers’ specifications.

6.3.2.5.4.1 Those persons described in 6.3.2.5.4 shall receive
refresher instructions at least every 5 years.

6.3.2.6 Surveillance.

6.3.2.6.1 Periodic surveillance for fire hazards shall be con-
ducted when the plant, or any part thereof, is not in operation
or not constantly attended.

>
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6.3.2.6.2 Frequency of surveillance shall be dependent on
the type of coal product involved and its susceptibility to self-
heating and other site conditions.

6.4 Dryers.
6.4.1% General.

6.4.1.1 Thermal coal-drying systems shall be located at least
30.5 m (100 ft) from any underground coal mine opening.

6.4.1.2 Dryers that have been idle for more than 30 days or
shut down because of a fire orany other emergency condition
during normal operation shall be checked to ensure that
there is no burning material within the system before being
placed back in service.
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6.4.2 Loss Prevention Design Features. Dryer heating units
that are fired by pulverized coal shall be installed, operated,
and maintained in accordance with NFPA 85, Boiler and Com-
bustion Systems Hazards Code.

6.4.2.1 Dryers of the directfired type shall be designed and
operated so that combustion is complete as possible within the
furnace/air heater before the gases of combustion come in
direct contact with the coal drying in the drying chamber.

6.4.2.2 Dryers shall be designed and constructed to be dust-
tight, with smooth surfaces to prevent the accumulation of coal.

6.4.2.3 Where coal can be exposed to excessive heat on normal
or emergency shutdown, a bypass stack with an automatically
controlled damper shall be installed to direct the products of
combustion away from the coal.

6.4.2.4 Thermal dryer systems that have a hot gas inlet or
plenum chambers where fly ash or coal siftings might accumu-
late shall be equipped with drop-out doors or ports to facilitate
removal of these solids.

6.4.2.4.1 Where continuous means of removing drop-out sol-
ids are not provided, checking and manual clean-out shall be
provided as conditions warrant.

6.4.2.5% All internal areas of thermal coal dryers where coal
solids could possibly hang up or accumulate under any abnor-
mal operating condition, such as in the drying chamber or dry

" cyclone collector, shall be equipped with explosion relief vents

that open directly to the outside atmosphere.

6.4.2.5.1 These explosion relief vents shall be of the quantity,
size, and location to operate in excess of the design normal
pressure.

6.4.2.5.2 Explosion vents shall be checked or tested at least
once each month, and records kept to verify these checks.

6.4.2.5.3 Explosion vents shall be directed away from person-
nel work areas and walkways.

6.4.2.6 During system operation, visual checks shall be made
of all the mechanical components and equipment associated
with the drying system as conditions warrant.

6.4.2.7* Indirect heat exchange—type dryers, such as thermal
disk processors, shall be given special consideration in the de-
sign of fire protection for the dryer and dryer building.

6.4.3 Instrumentation and Control.

6.4.3.1 Instrumentation and conirol panels on thermal dry-
ers shall be located in an area relatively free of moisture, vibra-
tion, dust, and noise.

6.4.3.2 The panel shall be located within the range and view
of the supervising operator.

6.4.3.3 The operator control room shall be provided with
windows or other means, such as video cameras, that give vi-
sual contact with the thermal drying system.

6.4.3.4 The panelshallinclude recording-type control instru-
ments, monitoring indicators, alarms, and temperature limits
set to maintain normal operation.

6.4.3.5 Audible and visual alarms shall be interlocked electri-
cally to provide shutdown of the drier when temperatures are
exceeded or other emergency malfunctions occur.
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6.4.3.6 Controlinstruments shall be checked and serviced by
a technician at least every 3 months.

6.4.3.7 Where pneumatic controls are used, instrument qual-
ity air shall be provided.

6.4.3.8 A schematic diagram showing the locations of ther-
mocouples, pressure taps, and other controls shall be posted
at the control panel.

6.4.3.9 Written procedures, including start-up, normal shut-
down, and emergency shutdown procedures, shall be provided
and posted at the control panel.

6.4.3.10 All main fans shall be inspected and shall have bear-
ing temperature and vibration detectors.

6.4.3.11 Coal feed bins shall have low-level alarms.

6.4.4 Fire Protection for Drying Chambers. Drying chambers
shall be protected by an automatic water spray system.

6.4.4.1 The automatic spray system shall include a manual
control.

6.4.4.2 The source for the fire protection water shall be such
that the required volume flow rate and pressure of clean
(solidfree) water are available at all times and that the ex-
posed piping is protected against freezing.

6.4.5* Explosion Venting.

6.4.5.1 Buildings shall be provided with explosion venting in
accordance with NFPA 69, Standard on Explosion Prevention Sys-
tems, and shall be located to minimize fire and explosion expo-
sure to other buildings and equipment.

6.4.5.2 Cyclone collectors used with dryers shall be equipped
with explosion vents equal in size to the cross-sectional area of
the exhaust sleeve to supplement the venting area provided at
the exhaust opening.

6.4.5.3 Dryers shall be designed and installed, if possible,
with their explosion vents opening directly to the outside.

6.4.5.3.1 This venting shall be permitted to be accomplished
by installation of the dryer along an outside wall of the build-
ing, directly under the roof, or by a portion of the dryer being
extended through the roof.

6.4.5.3.2 If such locations are not practicable, ducts to the
outside of the building shall be as short as possible and de-
signed to withstand explosion pressure.

6.4.5.3.3 Access floors, platforms, walkways, and stairs on.thé
thermal dryer structure shall be located so that personnel are
not in the line of an explosion vent.

6.5 Conveyors. Conveyors shall be in accordance with Sec-
tion 9.1.

6.6 Mobile Equipment. Mobile equipment used in coal pro-
cessing areas shall conform to 5.3.7.

Chapter 7 Storage and Use of Compressed Gases
and Flammable and Combustible Liquids

7.1* Compressed Gas Storage and Usage — Cutting and Weld-
ing.
7.1.1 Procedures and Maintenance of Equipment.

7.1.1.1 Cutting and welding shall be performed only by per-
sons who have been task trained.

7.1.1.2 Personal protective equipment shall be worn by per-
sonnel during welding or flame cutting operations.

7.1.1.3 Before any cutting or welding is performed, prior ap-
proval shall be granted by management or its designated
agent.

7.1.1.4 Compressed gas shall be used only for its intended
purpose.

7.1.1.5 Compressed oxygen shall not be used to blow coal
dust from clothing or machinery.

7.1.1.6 Manifolding of cylinders containing gases used for

- cutting and welding shall be permitted only in shops venti-

lated with sufficient quantity and velocity to dilute, render
harmless, and clear away flammable or explosive concentra-
tions of vapors.

7.1.1.7 When not in use, the compressed gas cylinder valve
shall be closed.

7.1.1.8 Cutting and welding equipment shall be main-
tained in operating condition with all safeguards in place
and functioning,.

7.1.1.9 Flashback and backflow preventers shall be installed
at the outlets of all pressure regulators and on the hose con-
nections used in cutting, welding, brazing, and soldering
torches.

7.1.2 Fire Prevention and Control.

7.1.2.1* Cutting or welding shall not be performed on or
within containers or tanks that have stored combustible or
flammable materials until such containers or tanks have been
purged and cleaned or have been inerted.

7.1.2.2 Cutting or welding shall not be performed within 15.2 m
(50 ft), measured horizontally, of explosives, blasting agents, or
flammable or combustible liquid storage areas unless separated
by a noncombustible barrier.

7.1.2.3 Electrical cutting and welding equipment shall be
electrically grounded.

7.1.2.4 All machinery and operations producing combustible
dust within range of welding sparks shall be shut down prior to
the start of the welding or cutting operation and shall remain
inoperative until a final inspection is completed.

7.1.2.5*% Before cutting and welding operations are under-
taken, the following precautions shall be observed:

(1) The immediate area shall be cleaned and cleared of
combustible material and, if underground, wetted down
with water or coated with rock dust.

(2) Open gear cases and combustible machine components
located within 7.6 m (25 ft) of cutting or welding opera-
tions shall be covered with noncombustible material.

(3) Fire-extinguishing equipment, including fully charged
and operable multipurpose (ABC) drychemical extin-
guishers, rock dust, or water hose, shall be within 7.6 m
(25 ft) of the cutting or welding operation.

(4) In the case of a portable fire extinguisher, a single unit
having a nominal capacity of 9.1 kg (20 Ib) with a mini-
mum rating of 4-A:40-B:C shall be within 7.6 m (25 ft) of
the cutting or welding operation.
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(5) Tests for methane gas (CH,) shall be made before cut-
ting or welding in any area where methane gas is likely to
be present, and the following shall apply:

(a) Cutting or welding shall not be permitted to begin
or continue unless the concentration of methane
gas is less than 1 percent by volume.

(b) Methane concentration shall be continuously moni-

tored during the cutting and welding operation.

(6) Where cutting or welding is necessary inby the last open
crosscut, a continuous fire watch shall be maintained.

(7) Where inby equipment to be modified or repaired can
be moved, it shall be moved outby the last open crosscut
before cutting or welding.

(8) Ventilation shall be established prior to and maintained
during cutting or welding.

(9) Flammable and combustible liquids shall not be dispensed
within 15.2 m (50 ft) of cutting or welding operations.

(10) Freshly pa'mted surfaces shall be permitted to dry so that

ignitable vapor is not present before cutting or welding.

7.1.2.6 Combustibles posing a fire hazard shall be relocated or
protected with a fire-retardant cover or fire-retardant barrier.

7.1.2.7 Where welding or cutting with an arc or a flame is
performed where combustible materials are present and can-
not be removed or protected from ignition sources, a fire
watch shall be provided.

7.1.2.27.1 Where a fire watch is required, it shall be main-
tained for 2 minimum of 30 minutes after completion of
cutting or welding operations to detect and extinguish
smoldering combustibles.

%7.1.2.7.2 The fire watch shall have fire-extinguishing equip-
ment available and be trained in its use.

7.1.2.7.3 Fire watchers shall be familiar with the facilities and
the procedures for sounding an alarm in the event of a fire.

7.1.2.8 Openings or cracks in walls, partitions, floor decks, or
ducts shall be covered tightly with a noncombustible material
to prevent the passage of sparks to adjacent areas.

7.1.2.9 Where welding is being performed on a metal wall,
partition, ceiling, or roof, precautions shall be taken to prevent

ignition of combustibles on the other side due to conduction or
radiation.

7.1.2.10 In confined spaces, positive ventilation shall be es-
tablished prior to start-up of cutting or welding operations.

7.1.2.11 Noncombustible parriers shall be installed below
welding or cutting operations that are being performed in or
over shafts, silos, and similar openings.

7.1.2.12 Inspection.

7.1.2.12.1 Inspection for sparks, smoldering material, and
fire shall be made during cutting or welding.

7.1.2.12.2 After completion of the work, a search of the area,
including the floors above and below, shall be made for fires
and for development of smoldering fires.

7.1.3 Underground Transport. Compressed gas cylinders for
cutting or welding shall be transported as follows:

(1) The cylinders shall be disconnected from regulators.
(2) The cylinders shall be protected with a metal cap or head-
band (fence-type metal protector around the valve stem).
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(3) The cylinders shall be secured by devices that will hold
them in place during transit.

(4) The cylinders shall be placed in electrically insulated, sub-
stantial containers designed to hold the cylinders during
transit on a trolley wire haulage system.

(5) The cylinders shall be labeled “empty” or “MT” if the gas
has been expended.

7.1.4 Underground Storage. Compressed gas cylinders stored
underground shall meet all the requirements of Section 7.1.

7.1.4.1* Compressed gas cylinders shall be clearly marked us-
ing the designations of the U.S. Department of Transportation

_(DOT).

7.1.4.2 Compressed gas cylinders shall be placed in storage
areas that shall be designated for the purpose, constructed of
noncombustible material or rock-dusted, and free of trash and
combustible or flammable liquids.

7.1.4.3 Compressed gas cylinders shall be stored and secured
in an upright position or angled with the valve end elevated.

7.1.4.4 Compressed gas cylinders shall be protected against
damage from the following:

(1) Falling material
(2) Contactwith power lines and energized electrical machinery
(3) Heat from cutting or welding operations

7.1.4.5 The valves of the compressed gas cylinder shall be
closed and protected from physical damage when not in use.

7.1.4.6 Compréssed gas cylinders shall not be stored or left
unattended inby the last open crosscut.

7147 Where located in other than underground shops,
compressed gas cylinders not in use shall have the regulators
removed, and the valves shall be protected by being covered
with protective metal caps, by tank design, or by other ap-
proved equivalent protection.

7.1.4.8 Flammable compressed gas shall be segregated from
oxygen bya fire-resistive barrier (e.g., steel plating or concrete
blocks) or by a distance of 6.1 m (20 ft).

7.1.5 Surface Storage.

7.1.5.1 Storage of compressed gases on an excavating ma-
chine shall be limited to that used on a daily basis.

7.1.5.2 Acetylene, oxygen, and other compressed gas cylin-
ders shall be kept in the upright position and secured against
falling over.

7.1.5.3 A metal or caged barrier shall be provided above cyl-
inders in storage if there is the potential for falling objects.

7.1.5.4 Flammable compressed gas shall be segregated from
oxygen by a fire-resistive barrier (e.g., steel plating or concrete
blocks) or by a distance of 6.1 m (20 ft).

7.1.5.5 Storage of flammable gases and oxygen shall be lo-
cated outside buildings or in a room designed in accordance
with NFPA 55, Standard for the Storage, Use, and Handling of Com-
pressed Gases and Cryogenic Fluids in Porlable and Stationary Con-
tainers, Cylinders, and Tanks.

7.1.5.6 All electrical equipment within an enclosed storage
room containing flammable gases shall be Class I, Division 2,
Group A, B, C,orD.
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7.1.5.7 Outside storage areas shall be kept clear of dry vegeta-
tion and combustible materials for a minimum distance of 7.6 m
(25 fr).

7.1.5.8 Storage areas shall be provided with physical protec-
tion from vehicle damage.

7.1.5.9* Compressed gas cylinders shall be clearly marked us-
ing the designations of the DOT.

7.1.5.10 Empty cylinders shall be clearly marked “Empty” or
“MT” or stored in a separate area.

7.2 Liquid Propane Storage and Use. The storage, use, and
handling of liquefied petroleum gases (LP-Gases), such as
propane or butane, shall be in accordance with NFPA 58, Lig-
uefied Petroleum Gas Code.

7.3 Flammable and Combustible Liquid Storage Tanks on the
Surface.

7.3.1* Design and Location of Storage Tanks.

7.3.1.1 Storage tanks shall be built, installed, and used in accor-
dance with NFPA 30, Flammable and Combustible Liquids Code.

7.3.1.2* The tank shall be listed for its use.

7.3.1.3 Aboveground flammable liquids storage tanks shall be
located a minimum of 15.2 m (50 ft) from important structures.

7.3.14 Aboveground combustible liquid storage tanks shall not
be stored closer than 1.5 m (5 ft) from important structures.

7.3.1.5 Aboveground tanks shall not be located within 30.5 m
(100 ft) of mine openings, fan installations, hoist houses, or
any buildings connected to these operations.

7.3.1.6 The contents of the storage tank shall be identified by
the designations given in NFPA 704, Standard System for the Iden-
tification of the Hazards of Materials for Emergency Response.

7.3.2* Control of Spillage from Aboveground Tanks. Facilities
shall be provided so that any accidental discharge will be pre-
vented from endangering important facilities or adjoining
property or from reaching waterways.

7.3.3 Normal and Emergency Venting.

7.3.3.1 Aunospheric storage tanks shall be vented in accor-
dance with API 2000, Standard for Venting Atmospheric and Low-
Pressure Storage Tanks.

7.3.3.2 As an alternative to 7.3.3.1, the normal vent shall be at
least as large as the largest filling or withdrawal connection, butin
no case shall it be less than 31.75 mm (1% in.) nominal diatheter.

7.3.3.3 Aboveground tanks storing flammable liquids shall have
the vent normally closed and be equipped with a flame arrester.

7.3.3.4* Emergency Relief.

7.3.3.4.1 Emergency relief shall be provided for all above-
ground tanks storing material with a flash point less than
93.33°C (200°F).

7.3.3.4.2 The relief shall be in the form of a relief valve or a
weak roof-to-shell seam.

7.3.3.5 Tanks containing material with a flash point greater
than 93.33°C (200°F) that are located in the same diked area
as liquids with lower flash points shall also conform to 7.3.3.4.

7.3.3.6* Vent piping shall be located so that the discharge is
above the fill pipe opening and at least 3.7 m (12 ft) above the
adjacent ground level.

7.3.4 Fuel Lines.

7.3.4.1 Fuel lines shall be equipped with valves to cut off fuel
at the source.

7.3.4.2 Fuel lines with flexible piping shall be equipped with
a fusible link activated automatic shutoff valve located at the
point where the fuel line exits the storage tank.

7.3.5 Leakage and Overfill of Buried Tanks.

7.3.5.1 Buried tanks with flammable liquids shall have a leak )
detection program in effect.

7.3.5.2 Accurate inventory records of buried tanks with flam-
mable liquids shall be maintained.

7.3.5.3 Buried tanks shall be equipped with an overfill alarm
interlocked to shut off the feed when the tank is 95 percent
full and to alarm at 90 percent.

7.3.6 Vehicle Barriers. Vehicle barriers shall be provided
around aboveground stationary storage tanks or fuel pumps
that are located in an area subject to vehicular traffic.

7.3.7 Control of Ignition Sources.

7.3.7.1 Signs warning against smoking or open flames shall
be posted so they can be readily seen.

7.3.7.2 Storage tanks containing flammable liquids shall be
grounded.

7.3.7.3 Tank trucks with flammable liquids shall be grounded
by being electrically bonded to the fill pipe when storage tank
filling operations are taking place.

7.3.7.4 Areas surrounding storage tanks shall be kept free of
grass, weeds, underbrush, or other combustible material such
as trash or leaves for at least 7.6 m (25 ft) in all directions.

7.3.8 Fire Extinguishers. Two fully charged and operable 9.1 kg
(20 1b) extinguishers with minimum ratings of 4-A:40-B:C shall
be provided within 9.1 m (30 ft) of the tank or pump.

7.4 Flammable and Combustible Liquid Storage on Surface
Equipment and in Buildings.

7.4.1 The storage, use, and handling of flammable and combus-
tible liquids in surface buildings shall conform with NFPA 30,
Flammable and Combustible Liquids Code, except Sections 4.6.7, 6.7,
and 7.5 and Chapters 1, 2, and 3.

7.4.2 Flammable and combustible liquids on equipment, ex-
cept in fuel tanks on vehicles, shall be stored and handled in
accordance with NFPA 30, Flammable and Combustible Liquids Code.

7.4.3 Flammable liquids of a quantity greater than 94.6 L
(25 gal) shall be stored in a flammable liquids cabinet.

7.4.4 All flammable aerosols shall be stored in a flammable
liquids cabinet.

7.4.5* On equipment, combustible liquid storage in drums or
totes shall not exceed a 1-day supply.

7.4.6 Upon request, the mine operator shall provide the au-
thority having jurisdiction with information regarding the
composition and flash point of the flammable and combus-
tible materials.

7.4.7 Smoking and Open Flames.

7.4.7.1 Smoking and open flames shall be prohibited in areas
or locations where fire or explosion hazards exist.
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7.4.7.2 Signs warning against smoking and open flames shall
be posted.

7.4.8 Vehicle Refueling.

7.4.8.1 Vehicles using liquid fuels shall be refueled only at
locations designated for that purpose and from approved dis-
pensing pumps and nozzles.

7.4.8.2 Engines, except diesel engines, shall be shut off dur-
ing refueling.

7.5 Flammable Liquids Stored and Used Underground.
7.5.1 General.

7.5.1.1* Electrical equipment in flammable liquid storage areas
shall be classified as one of the following:

(1) Class 1, Division 1 as specified in NFPA 70, National Electri-
cal Code
(2) “Permissible” electrical equipment

7.5.1.2 Flammable liquids in storage shall be kept in closed
containers.

75.1.3 Flammable liquids shall be permitted to be used
only where there are no open flames or other sources of
ignition within the possible path of vapor travel in flam-
mable concentrations.

7.5.1.4 Flammable liquid containers shall be returned to a
flammable liquid storage area after use.

75.1.5 All aerosol cans shall be treated as containing flam-
mable liquids unless otherwise specifically identified.

%.5.1.6 Individual aerosol cans that are used regularly in nor-
mal operations shall be permitted on mobile equipment or in
tool cabinets and shall be protected from mechanical damage.

7.5.2 Flammable Liquid Containers.

7.5.2.1 Flammable paints shall be stored only in original con-
tainers or cans of not over 18.9 L (5 gal) capacity.

7.5.2.2 All other flammable liquids shall be transferred to a
listed safety can prior to being transported underground.

7.5.2.3 Safety cans containing Class IA flammable liquids
shall not exceed 7.6 L (2 gal) capacity.

7.5.2.4 Al flammable liquid containers shall be labeled with
the word “Flammable.” .

.

7.5.2.5 Flammable liquid containers shall be stored in a
stable manner.

7.5.3 Flammable Liquid Storage Areas.
7.5.3.1 Flammable liquids shall be stored in one of the following:

(1) Listed or approved noncombustible storage cabinets

(2) Cabinets meeting the requirements specified in Section 6.3
of NFPA 30, Flammable and Combustible Liquids Code

(3) An enclosure of fire-resistive construction

7.5.3.2 In operating areas, containers of flammable liquids
and aerosol cans shall be stored at least 7.6 m (25 ft) away from
potential ignition sources such as energized trolley wire, ener-
gized electrical equipment, and other operating equipment.

7.5.3.3 The aggregate quantity of gammable liquids, includ-
ing aerosol cans, in a flammable liquid storage area shall not
exceed 227 L (60 gal).

2004 Edition

7.5.4 Dispensing Flammable Liquids.

7.5.4.1 Flammable liquids shall be drawn from or transferred
into containers using only the following methods:

(1) From safety cans

(2) From a container by means ofa device that draws through
an opening in the top of the container

(3) By gravity through a listed or approved self-closing valve
or self-closing faucet

7.5.4.2 Transferring flammable liquids by means of an electric
pump or pressurizing a container with air shall be prohibited.

 1.5.4.3 Transferring flammable liquids by pressure of inert

gas shall be permitted only if controls, including pressure re-

lief devices, are prowded to limit the pressure so it cannot
exceed the design pressure of the container.

7.5.4.4 Atleast one portable fire extinguisher having a nominal
capacity of 9.1 kg (20 Ib) with a minimum rating of 4-A:60-B:C
shall be located not more than 9.1 m (30 ft) from any area where
flammable liquid is dispensed.

7.6 Combustible Liquids Stored and Used Underground.
7.6.1 General.

7.6.1.1 This chaptér shall not apply to combustible liquids in
use, such as the following:

(1) Diesel fuel in the fuel tanks of diesel-powered vehicles

(2) Hydraulic fluid in the reservoirs of hydraulic equipment

(3) Lubricating oil in the lubrication reservoirs of operating
equipment’

7.6.1.2 Combustible liquids in approved tanks or containers
meeting the following requirements shall be exempt from the
requirements for storage areas:

(1) Class II combustible liquids stored in containers meeting
the requirements of this chapter and not exceeding 227 L
(60 gal)

(2) Class III combustible liquids stored in containers or ap-
proved tanks as specified in this chapter and not exceed-
ing 2498 L (660 gal)

7.6.1.3 Combustible liquid containers shall be stored and
shall be kept closed while stored in the following manner:

(1) Drums holding 208 L (55 gal) and 114 L (30 gal) shall be
set vertically, unless seam height will not allow, and not
over one drum high.

(2) Drums holding 60.6 L (16 gal) shall be set vertically and
not over two drums high.

(3) Pails holding 18.9 L (5 gal) shall be set vertically and not
over four pails high.

(4) Cartons holding grease cartridges shall not be stacked
over three cartons high.

7.6.1.4 Ventilation shall be provided wherever combustible
liquids are stored to prevent the accumulation of ignitable
vapors.

7.6.2 Combustible Liquid Containers and Tanks.

7.6.2.1 Tanks for handling combustible liquids shall be sub-
stantially constructed and fitted with filler caps, vents, and dis-
charge valves that are protected in the event of derailment or
ribbing of the vehicle carrying the tanks.

7.6.2.2* Containers shall be acceptable to the authority having
jurisdiction.
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7.6.2.3 Containers larger than 18.9 L (5 gal) shall be pro-
vided with vacuum and pressure relief.

7.6.24 The capacity limitations for combustible liquids in
containers and portable tanks shall be in accordance with the
definitions for container and portable tank in Chapter 3.

7.6.2.5 Combustible liquid storage tanks intended for fixed
installation and portable installations in accordance with
NFPA 30, Flammable and Combustible Liquids Code, shall be of
materials compatible with the liquid stored.

7.6.2.6 Atmospheric tanks shall be built in accordance with
NFPA 30, Flammable and Combustible Liquids Code.

7.6.2.7 The operating pressure of storage tanks shall not ex-
ceed their design working pressure.

7.6.2.8 Low-pressure tanks shall be built in accordance with
NFPA 30, Flammable and Combustible Liquids Code.

7.6.2.9 The operating pressure of the vessel shall not exceed
the design working pressure.

7.6.2.10* Pressure vessels shall be built in accordance with
NFPA 30, Flammable and Combustible Liquids Code.

7.6.2.11 Storage tanks shall be vented to prevent the develop-
ment of vacuum or pressure from distorting the shell or roof
of the tank as a result of filling or emptying and atmospheric
temperature changes.

7.6.2.12 Protection shall also be provided to prevent over-
pressure from any filling source exceeding the design pres-
sure of the tank.

7.6.2.13* Storage tank vents shall be at least as large as the
filling or withdrawing lines but no less than 31.75 mm (1%in.)
nominal inside diameter.

7.6.2.14 If more than one fill or withdraw line can be used
simultaneously, the vent capacity shall be based on the maxi-
mum anticipated simultaneous flow.

7.6.2.15 Vent pipes shall be constructed to drain toward the
tank without sags or traps to collect liquid.

7.6.2.16 Connections for all tank openings shall be liquidtight.

7.6.2.17 Each connection to a tank through which liquid nor-
mally can flow shall be provided with an external valve located
at the shell of the tank.

7.6.2.18 Tanks containing combustible liquids shall be pro-
vided with a means for quick cutoff of flow in the event of fire
in the vicinity of the tank.

7.6.2.19 Openings for manual gauging, if independent of the
fill pipe, shall be kept closed when not gauging.

7.6.2.19.1 Each opening for any liquid shall be protected
against liquid overflow and possible vapor release by means of
a spring-loaded cap or other device.

7.6.2.19.2 Substitutes for manual gauging shall be permitted.
7.6.3* Transfer and Transport of Combustible Liquids.

7.6.3.1 Combustible liquid shall be permitted to be trans-
ferred into the mine by pipeline, portable tank, closed con-
tainer, or safety can.

7.6.3.2 When combustible liquid is transferred into the mine,
it shall be transported or transferred directly to the storage
area or location where it will be used.

7.6.3.3 Combustible liquid shall not be transported in the
same conveyance with personnel unless the items are secured
or are small enough to be carried by hand without increasing
the risk of an accident.

7.6.3.4 Combustible liquid containers or tanks loaded on rail
or trackless vehicles shall be secured against shifting and dam-
age during transit.

7.6.3.5 Rail or trackless vehicles that carry supplies for produc-
tion areas in addition to combustible liquids shall have provisions
for securing or separating those supplies from the lubricants and
combustible liquids so that, in the event of derailment or ribbing,
the supplies will not puncture containers or tanks.

7.6.3.6 Vehicles carrying combustible liquids shall be kept clean
of accumulations of oil, grease, and other combustible material.

7.6.3.7 Spilled combustible liquids shall be cleaned up imme-
diately.

7.6.3.8 Any remaining residue shall be covered with an oil
absorbent or rock dust.

7.6.3.9 Combustible liquid containers or tanks shall be at
least 305 mm (12 in.) below energized trolley wires or pro-
tected from contacting the wire by insulation while being
transported by trolley wire—-powered systems.

7.6.3.10* The quantity of combustible liquid in containers or
tanks offloaded from transport vehicles and stored in an op-
erating area shall not exceed a 3-day supply for operations in
that area.

7.6.3.11 Asingle tank or container with a capacity exceeding
a 3-day supply shall be permitted.

7.6.3.12* Pipeline systems used for combustible liquid transfer
shall be permitted to be either wet or dry pipe installations.

7.6.3.12.1 Piping, valves, and fittings used for combustible
liquid transfer shall be designed for the expected working
pressures and structural stresses as follows:

(1) Piping, valve, and fitting burst strengths shall be at least
four times the static pressure.

(2) The pipeline shall be designed to withstand the mechani-
cal and thermal stresses caused by exposure to fire.

7.6.3.12.2 A manual shutoff valve shall be installed in the
pipeline at the surface storage tank and at the point of under-
ground discharge.

7.6.3.12.3 An additional shutoffvalve shall also be installed in
each branch line where the branch line joins the main line.

7.6.3.12.4 The pipeline system shall be guarded and pro-
tected against physical damage.

7.6.3.12.5 Guarding by choice of location shall be considered
an acceptable practice.

7.6.4 Temporary Areas for the Storage of Combustible Liquids
in Portable Containers.

7.6.4.1 Portable combustible liquid storage areas shall meet
one of the following criteria:

(1) They shall be located a minimum of 30.5 m (100 ft) from
explosives magazines, electrical substations, shops, work-
ing faces, or other combustible liquid storage areas

(2) They shall be separated from explosives magazines, elec-
trical substations, shops, working faces, or other combus-
tible liquid storage areas by unexcavated coal or rock or
by a masonry bulkhead.
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7.6.4.2 Unless equipped with an approved fire protection sys-
tem, the storage area shall be a2 minimum of 30.5 m (100 ft)
from any shaft station and 7.6 m (25 ft) from energized trolley
wire.

7.6.4.3 A portable combustible liquid storage area shall be
recessed or otherwise located and protected from accidental
damage by mobile equipment or blasting.

7.6.4.4 The aggregate quantity of diesel fuel in a combustible
liquid storage area for portable containers or tanks shall not
exceed 1892.7 L (500 gal).

7.6.4.5 The aggregate quantity of Class II and Class III com-
bustible liquids in a combustible liquid storage area for por-
table containers or tanks shall not exceed 3785 L (1000 gal)

7.6.5* Fixed Areas for Class II Liquid Storage.

7.6.5.1 Fixed combustible liquid storage areas shall be lo-
cated as follows:

(1) Aminimum of 30.5 m (100 ft) from explosives magazines,
electrical substations, shaft stations, slope bottoms, and
shops

(2) A minimum of 30.5 m (100 ft) from other flammable or
combustible liquid storage areas or separated by one of
the following:

(a) Unexcavated coal

(b) Rock

(c) Masonry bulkhead with a minimum thickness of
102 mm (4 in.) of blocks or 51 mm (2 in.) of rein-
forced gunite

(3) A minimum of 30.5 m (100 ft) from any working face and
out of the line of sight of blasting or 2 minimum of 152 m
(500 ft) within line of sight from any working face to avoid
damage from fly rock

(4) A minimum of 7.6 m (25 ft) from normally energized
trolley wire

7.6.5.2 All fixed combustible liquid storage areas shall be en-
closed and protected by an approved, fixed automatic fire sup-
pression system.

7.6.5.2.1 All fixed combustible liquid storage area enclosures
shall be of noncombustible construction, including floor,
roof, roof supports, doors, and door frames.

7.6.5.2.2 Exposed coal within all fixed combustible liquid
storage areas shall be covered with noncombustible materials
such as gunite, shotcrete, or preformed masonry. -

7.6.5.2.3 Bulkheads, if used, shall be sealed and be built of or
covered with noncombustible materials.

7.6.5.2.4 All fixed combustible liquid storage area enclosures
shall be constructed to provide suitable spill containment or
shall be provided with a suitable floor drain to direct spilled
liquid to a containment sump or vessel.

7.6.5.2.5 All openings to the storage area enclosures shall be
sealed with fire-resistive stoppings.

7.6.5.2.6 The access opening through which containers are
moved shall be located on the intake side.

7.6.5.2.7* All doors shall be of the self-closing type and shall be
listed or approved and constructed of noncombustible materials.

7.6.5.2.8 A personnel door shall be provided on the side
where air enters the enclosure.
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7.6.5.2.9 The storage area enclosure shall be vented directly
to the return or the surface.

7.6.5.2.10* Tanks shall rest 0.305 m (12 in.) above the ground
or on foundations made of concrete, masonry, piling, or steel.

7.6.5.2.11 Tank foundations shall be designed to prevent ac-
cumnulation of combustible liquid under the tank, to minimize
the possibility of uneven settling of the tank, and to minimize
corrosion in any part of the tank resting on the foundation.

7.6.5.2.12 All piping, valves, and fittings shall be suitable for
the expected working pressures and structural stresses.

7.6.5.2.13 Ventilation shall be provided to prevent the accu-
mulation of ignitable vapors.

7.6.5.2.14 Empty or idle combustible pallet storage within
the combustible liquid storage area shall not be permitted.

7.6.5.2.15 The aggregate quantity of Class II and Class III
combustible liquids in a fixed combustible liquid storage area
shall not exceed 18,925 L. (5000 gal), of which Class II shall not
exceed 3785 L (1000 gal).

7.6.6 Fixed Storage Areas for Class III Combustible Liquids.
Class III combustible liquids shall be stored in fire-resistive
containers within an enclosure of fire-resistant construction.

7.6.7 Storage, Transport, and Dispensing of Combustible
Liquids Using Mobile Equipment.

7.6.7.1 Where combustible liquids are stored on mobile
equipment such as mobile service trucks, the equipment shall
be parked at a fixed location or a location that meets the re-
quirements of 7.6.4 when not in use.

7.6.7.2 The aggregate quantity of combustible liquids carried
on mobile equipment shall not exceed 3785 L (1000 gal).

7.6.7.3 Diesel fuel tank trucks shall not exceed 1892.7 L
(500 gal) storage capacity.

7.6.8* Dispensing Combustible Liquids.

7.6.8.1 Class III combustible liquids shall be permitted to be
dispensed through the application of positive pressure to con-
tainers or tanks only where the containers or tanks are certi-
fied as pressure vessels.

7.6.8.2 Class II combustible liquids shall not be dispensed
using compressed gas.

7.6.8.3 Where electrically powered pumps are used to dis-
pense combustible liquids, a switch or circuit breaker shall be
provided at a location away from dispensing devices, including
remote pumping systems, to shut off the power to all dispens-
ing devices in an emergency.

7.6.8.4 Dispensing nozzles for Class Il combustibles shall be
of the self-closing type without a latch-open device.

7.6.8.5 At least one portable fully charged and operable
fire extinguisher having a nominal capacity of 9.1 kg (20 1b)
with a minimum rating of 4-A:60-B:C shall be located not
more than 9.1 m (30 ft) from any area where combustible
liquid is dispensed.

7.6.8.6 Dispensing Class I combustible liquid from contain-
ers or tanks shall be accomplished by an approved transfer
pump or by gravity flow.

7.6.8.6.1 Where needed, containers or tanks shall be equipped
with an approved vent.
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7.6.8.6.2 If a manual valve is used, it shall be of the self-
closing type without a latch-open device.

7.6.8.7 Spillage shall be cleaned up.

7.6.8.8 Remaining residue shall be covered with an oil absor-
bent or rock dust.

Chapter 8 Mine Surface Buildings

8.1 Construction.

8.1.1 This chapter shall include mine offices, bathhouses,
warehouses, vehicle storage, and shops.

8.1.2 Offices over 1393.55 m? (15,000 ftz), warehouses over
929 m? (10,000 ft?), and shops over 464.5 m? (5000 ft?) shall
be constructed of noncombustible materials or provided with
an automatic sprinkler system installed in accordance with
NFPA 13, Standard for the Installation of Sprinkler Systems.

8.2 Fire Prevention.
8.2.1 No smoking shall be allowed in warehouses.

8.2.2 Combustible storage shall be maintained at least 0.914 m
(8 ft) from electrical panels and electric resistance heaters.

8.2.3 Oily waste or rags that can create a fire hazard shall be
placed in covered metal containers.

8.2.4 Battery rooms shall be in accordance with NFPA 70,
National Electrical Code, Article 480.

8.2.4.1 Battery-charging installations shall be located in a des-
ignated area that is protected against damage from mobile
equipment.

8.2.4.2 Each batterycharging installation shall be equipped
with the following:

(1) Approved portable multipurpose fire extinguisher(s)

(2) Ventilation for the removal of generated gases from charg-
ing batteries

(3) A means for flushing spilled electrolyte

8.3 Life Safety.

8.3.1 Two means of egress shall be provided from multistory
buildings.

8.3.2 For office, bathhouse, and warehouse areas, emergency
lighting shall be provided in each stairwell or hallway that is the
means of egress in accordance with NFPA 101, Life Safety Code.

8.3.3 For office, bathhouse, and warehouse areas, emergency
exit signs shall be provided along the means of egress.

8.4 Flammable and Combustible Liquids.

8.4.1 Allstorage and handling of flammable and combustible
liquids shall conform to the guidelines established in NFPA 30,
Flammable and Combustible Liquids Code.

8.4.2 The quantity of flammable liquids and aerosols stored
outside a flammable liquids storage cabinet shall not exceed
94.6 L (25 gal).

8.4.3 Other than in shops, the quantity of combustible liquids
outside a flammable liquids storage cabinet or room constructed
in accordance with NFPA 30, Flammable and Combustible Liquids
Code, shall not exceed 454.25 L (120 gal).

8.4.4 Dispensing of flammable or combustible liquids in
warehouses shall be prohibited.

8.4.5 Storage of acetylene, oxygen, or other welding gases
inside warehouses shall be prohibited.

8.4.6 Drip pans shall be provided to catch leakage or spillage
wherever flammable or combustible liquids are dispensed.

8.4.7 Fusible link-actuated automatic closers shall be pro-
vided on all parts cleaning tanks.

8.5* Compressed Gas Storage and Usage. Storage and use of
compressed gases in and around mine buildings shall be in

accordance with Section 7.1.

8.6 Fire Detection and Protection.

8.6.1 For multistory office buildings, a central station or pro-
prietary alarm system shall be installed in accordance with
NFPA 72, National Fire Alarm Code.

8.6.1.1 Alarms shall include smoke detectors, duct detectors,
and manual pull stations.

8.6.1.2 In addition, if sprinklers are installed, water flow,
valve tamper, and low building temperature alarms shall be
provided.

8.6.1.3 All equipment shall be listed or approved for its in-
tended use.

8.6.2* If sprinkler systems are installed, they shall be in accor-
dance with NFPA 13, Standard for the Installation of Sprinkler Systems.

8.6.3* If fire hydrﬁnts are installed, they shall be in accordance
with NFPA 24, Standard for the Installation of Private Fire Service
Mains and Their Appurienances.

8.6.4 If a building is more than two stories high, a standpipe
system shall be installed in accordance with NFPA 14, Standard
for the Installation of Standpipe and Hose Systems.

8.6.5 If a gaseous fire suppression system is installed in a com-
puter or telephone equipment room, it shall be in accordance
with NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems.

8.6.6* Fire extinguishers shall be provided and maintained in
accordance with NFPA 10, Standard for Portable Fire Extinguishers.

8.6.6.1 Tire extinguishers shall be inspected at least every
6 months.

Chapter 9 Coal Conveyance and Storage

9.1* Conveyors — General.

9.1.1* Belt conveyors shall meet the following minimum re-
quirements:

(1) Beltalignment limit switches shall be provided on convey-
ors to shut down belts that are tracking improperly.

(2) Slip switches shall be provided to detect a slipping or
jammed belt and shall be interlocked to shut off driving
power when the belt stops or slows down by more than
20 percent of its normal speed.

(8) Slip switches shall be tested on a weekly basis.

(4) Shutoff power shall be provided on contributing convey-
ors to prevent any operating conveyor from discharging
material to a stopped downstream conveyor.
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(5) Means shall be provided to remove tramp metal and other
foreign objects as early in the handling process as possible.

(6) Hydraulic systems for belt alignment, if provided, shall
use only listed fire-retardant hydraulic fluids or shall be
protected by an automatic fire protection system.

(7) Alarms shall annunciate in the operator’s control room.

(8) Electrical equipment shall be classified as Class I, Division 2,
Group F in all areas where required by NFPA 70, National
Electrical Code.

(9) Guarding for machinery in the drive area and at other
points along the belt shall be made of noncombustible
material.

9.1.2* Structures supporting belt conveyors shall be designed
to prevent coal accumulations.

9.1.2.1 The design shall include any surface near the belting
that can catch and retain fine coal liable to ignite spontaneously.

9.1.3 Consideration shall be given to the possibility of static
electrical discharge at the conveyor head and tail pulleys lo-
cated in dry climates where bituminous and lower ranking—
type coals are handled.

9.1.3.1 Factors that shall be considered are belting materials,
belt speed, and housekeeping of spilled coal dust.

9.1.3.2 Where such conditions as described in 9.1.3 exist, the
use of static dissipators or eliminators shall be considered.

9.1.4 Attention shall be given to the prevention of and clean-
ing of accumulations of fine coal dust beneath and close to
belt conveyors.

9.2 Overland Conveyors.

9.2.1 Chute plug alarms shall be provided for long runs of
belt or critical conveyor systems.

9.2.2 The conveyor path shall be kept free of all grass, weeds,
trash, or any other material that could create an exposure to
the belt should it catch on fire.

9.2.3 Motor control center (MCC) buildings for conveyor
systems shall be kept free of accumulations of coal dust.

9.3 Below-Grade Reclaim Conveyors.

9.3.1 Methane detection shall be provided in below-grade
reclaim conveyor areas.

9.3.2 Equipment shall be interlocked to de-energize upon
detection of a 2 percent concentration of methane. ,

9.3.3 Portable methane detectors are an acceptable alternative
to fixed detectors, provided a reading is taken once per shift.

9.4 Underground Conveyors.

9.4.1 Underground conveyor belts shall be of a flame-resistant
material and approved by the authority having jurisdiction.

9.4.2 Entries in which belt conveyors are installed shall be
kept free of accumulations of coal and coal dust around the
belt idlers, pulleys, and belt edges and shall be rock-dusted.

9.4.3* Fixed combustible material such as posts, cribbing, and
roof supports shall be guarded from contact by the belt by the
use of noncombustible material or by distance and shall be
located at a distance of at least 152.4 mm (6 in.) from any idler
or pulley.

9.4.4 Belt conveyor installations shall use a support structure
without a deck between the upper and lower belt flights.
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9.4.5 Belts that carry the load of the belt on a low-friction
metal deck without rollers shall be permitted to be used.

9.4.6 Automatic Fire Suppression Systems at the Belt Drive.

9.4.6.1 Deluge water spray systems, foam systems, closed-
head sprinkler systems, or dry-chemical systems automatically
actuated by rise in temperature shall be installed at main and
secondary belt conveyor drives.

9.4.6.2 Fire suppression systems shall extend to the belt drive,
hydraulic takeup unit electrical controls, discharge roller,
drive motors, gear reducing unit, and conveyor belt to a dis-
tance of 15.2 m (50 ft) on the downwind side.

9.4.6.3 Piping for the deluge, foam, or closed-head sprinkler
system shall be metal and listed for sprinkler applications.

9.4.6.4 The application rate shall notbe Jess than 10.2 L/min/m?
(0.25 gpm/fc%) of the top surface of the top belt

9.4.6.5 The discharge shall be directed at both the upperand
the bottom surface of the top beltand the upper surface of the
bottom belt.

9.4.6.6 The water supply shall be free of excessive sediment
and corrosives and provide the required flow for not less than
10 minutes. A strainer with a flush-out connection and manual
shutoff valve shall be provided.

9.4.6.7 Maximum distance between nozzles on a branch line
shall not exceed 2.4 m (8 ft).

9.4.6.8 The system shall be interlocked to shut down the con-
veyor and provide an audible and a visual alarm.

9.4.6.9 The components of the system shall be located so as
to minimize the possibility of damage by roof fall or by the
moving belt and its load.

9.4.6.10 Fire suppression systems shall also comply with
4.3.3.3.

9.4.6.11 Deluge water spray systems shall meet the require-
ments of 9.4.6.11.1 through 9.4.6.11.3.

9.4.6.11.1 The system shall be activated by heat detectors.

9.4.6.11.1.1 Heat detectors shall be located at the belt drive,
hydraulic takeup unit (unless fire-resistive fluid is used), dis-
charge roller, and the roof above the conveyor.

9.4.6.11.1.2 Heat detectors at the roof line should be spaced
9.4 m to 3.048 m (8 fi to 10 ft) apart along the entire length of
the protected area of the belt.

9.4.6.11.2 The nozzles shall be full cone, corrosion resistant,
and provided with blow-off dust covers.

9.4.6.11.3 A closed sprinkler head shall be used over the elec-
trical controls.

9.4.6.12 Foam systems shall meet the requirements of
9.4.6.12.1 through 9.4.6.12.4.

0.4.6.12.1 The system shall be activated by heat detectors.

9.4.6.12.1.1 Heat detectors shall be located at the belt drive,
hydraulic takeup unit (unless fire-resistive fluid is used), dis-
charge roller, and the roof above the conveyor.

0.4.6.12.1.2 Heat detectors at the roof line should be spaced
9.4 m to 3.048 m (8 ft to 10 ft) apart along the entire length of
the protected area of the belt.
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9.4.6.12.2 The nozzles shall be full cone, corrosion resistant,
and provided with blow-off dust covers.

9.4.6.12.3 The system shall have a capacity to last 25 minutes.

9.4.6.124 A closed sprinkler head should be used over the
electrical controis. ’

9.4.6.13 Sprinkler systems shall meet the following require-
ments:

(1) The sprinklers shall be installed in accordance with
NFPA 13, Standard for the Installation of Sprinkler Systems, as
far as practical, and shall have components that have been
listed.

(2) The water supply shall be capable of supplying a con-
stant flow of water with all heads functioning for a pe-
riod of 10 minutes.

(3) The sprinkler head activation temperature shall not be
less than 65.6°C (150°F) or greater than 148.9°C (300°F).

9.4.7 Manual Extinguishing.

9.4.7.1 Water lines shall be installed parallel to the entire
length of belt conveyors and shall be equipped with fire taps
with valves at 91.4 m (300 ft) intervals.

9.4.7.2 The threads on the hose taps shall be protected
against dirt and rock grit that can prevent a quick connection.

9.4.7.3 The hose tap at the belt drive area shall be at least
15.24 m (50 ft) upwind of the belt drive.

9.4.7.4* Atleast 152.4 m (500 ft) of fire hose with fittings shall
be stored at strategic locations along the conveyor belt, that is,
at transfer points, drive areas, and tailpieces.

9.4.7.5 For each conveyor belt exceeding 609.6 m (2000 ft) in
length, an additional cache of materials as specified in 9.4.7.4
shall be provided.

9.4.7.6 For mines using a track haulage system, the same cri-
teria as those in Section 9.2 through 9.2.3 shall be met.

9.4.7.7 The following materials shall be stored within 91.4 m
(300 ft) or b minutes of a belt drive:

(1) 152.4 m (500 ft) of fire hose or a high-expansion foam
device and 61 m (200 ft) of hose

(2) Tools to open a stopping between the belt entry and the
adjacent intake entry

(3) 108.8 kg (240 1b) of rock dust

9.4.7.8 Foam.

9.4.7.8.1 The foam generator shall produce foam sufficient
to fill 30.5 m (100 ft) of belt haulageway in not more than
5 minutes.

9.4.7.8.2 A 1-hour supply of foam shall be kept on hand.

9.4.7.9 The enuy containing the main water line and cross-
cuts containing water outlets shall be accessible.

9.4.7.10 Suitable communication lines to the surface shall be
provided in the belt haulageway or adjacent entry.

9.4.7.11 A crew consisting of at least five members for each
shift shall be trained in fire-fighting operations. Fire drills
shall be held at intervals not exceeding 6 months.

9.4.7.12 Two 9.1 kg (20 Ib) dry-chemical extinguishers shall
be located at the drive areas.

9.4.8* A dust suppression water spray system actuated by a
“conflow” switch or similar device shall be provided at the belt
feeder.

9.4.9 Electrical equipment shall be permissible where re-
quired by the authority having jurisdiction.

9.5% Coal Storage — General. Coal bins, bunkers, and silos
shall meet the following requirements:

(1) Storage durations shall be limited to prevent spontaneous
combustion.

(2) Equipment shall be of noncombustible construction de-
signed to minimize coal hang-up.

(3) Means shall be provided to remove burning, wet, or smol-
dering coal so it can be disposed of without producing an
explosion or a fire.

9.5.1 Storage Bins.

9.5.1.1 All interior bins handling dusty material shall be
vented in accordance with 6.2.2.

9.5.1.2 Storage bins for coal shall be located so that sources
of heat not intended specifically to control the temperature of
coal do not raise the temperature of the coal in the bin, caus-
ing spontaneous combustion materially.

9.5.2 Coal Silos.

9.5.2.1 Coal shall not be stored in silos and bunkers for long
periods. If coal must be stored for a long period, air entrain-
ment shall be prevented using the following methods:

(1) Covering the top of the stored coal with a binder material
(2) Inerting the stored coal with recommended inert gas

9.5.2.2 Areasin the storage (hideouts) that can allow pockets of
coal to form, dry, and combust spontaneously shail be removed.

9.5.2.3 Storage silos shall be constructed of noncombustible
material.

9.5.2.4 Electrical equipment shall be installed to meet the
requirements of NFPA 70, National Electrical Code, in effect at
the time of installation.

9.5.2.5 If a dust collector is provided, it shall be equipped
with explosion relief panels in accordance with NFPA 68, Guide
for Venting of Deflagrations. The dust collector shall be grounded
and have antistatic, fire-resistant bags.

9.5.2.6 Wash-down hoses shall be provided at the bottom of
the silo.

9.5.2.7 Dual high-evel cutoff switches shall be provided for
the silo. The feed conveyor shall be interlocked to shut down
on the low=high indication.

9.5.2.8 The silo shall be maintained on a regular cleaning
schedule to minimize the buildup of coal beneath the hopper
and other areas inside the silo.

9.5.2.9 Deluge water spray systems, foam systems, closed-
head sprinkler systems, or dry-chemical systems automatically
actuated by rise in temperature shall be installed over the belt
drive areas on top of a silo.

9.5.3 Stacker Tubes and Coal Storage Piles.

9.5.3.1 Coal piles shall be designed to minimize the entrain-
ment of air.

9.5.3.1.1 Minimization shall be permitted by development of
a compacted edge around the pile.
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9.5.3.1.2 The edge described in 9.5.3.1.1 shall be sealed with
binder to aid in sealing.

9.5.3.2 All layers in the coal pile shall be compacted.

9.5.3.3 Hot spots or areas of spontaneous combustion shall
be removed by digging.

9.5.3.4 The use of water for extinguishment shall be used ata
minimum.

9.5.3.5 Active storage piles shall be worked to prevent dead
pockets of coal, a potential source of spontaneous heating.

9.5.3.6 Coal piles shall not be located above heat sources,
such as steam lines, or sources of air, such as manholes.

9.5.3.7 Coal placed in long-term storage shall be piled in layers,
appropriately spread, and compacted prior to the addition of
subsequent fayers to reduce air movement and to minimize water
infiltration into the pile.

9.5.3.8 Where possible, storage piles shall be arranged to al-
low access to the pile with earth-moving equipment in the
event of developing hot spots or fire.

Chapter 10 Truck, Rail, and Barge Loadouts

10.1 Construction.

10.1.1 The loadout shall be constructed of noncombustible
material.

10.1.2 Conveyor systems shall be in accordance with Sec-
tion 9.1.

10.2 Fire Prevention.

10.2.1 No smoking shall be allowed in the loadout control
room.

10.2.2* Loadout control rooms shall be designed, con-
structed, and maintained to reduce the chances of coal dust
entering the room.

10.2.3 Combustible storage shall be maintained at least 0.914 m
(3 ft) from all electrical panels, gasfired heaters, and electric
resistance heaters.

10.2.4 Trash and other unnecessary combustibles shall not
be allowed to accumulate in the loadout control room.

10.2.5 Motor control centers shall be thermographically
scanned on an annual basis to identify hot spots and loose
electrical connections.

10.2.6 Hydraulic equipment shall have the following alarms
interlocked to shut down the equipment:

(1) Low oil pressure
(2) High oil temperature
(3) Low oil level

10.3 Life Safety.

10.3.1 Two means of egress shall be provided from the load-
out control room if the room is more than two levels high.

10.3.2 For multistory buildings, emergency lighting shall be
provided in accordance with NFPA 101, Life Safety Code.

10.3.3 For multistory buildings, emergency exit signs shall be
provided along the means of egress.
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10.4 Fire Detection and Protection.

10.4.1 Asmoke detector system shall be installed in the load-
out control room in accordance with NFPA 72, National Fire
Alarm Code.

10.4.1.1 The smoke detector system shall actuate an audible
and visual alarm system.

104.1.2 For infrequently occupied or remote locations, the
system shall send an alarm to a constantly attended location.

10.4.2* A gaseous fire suppression system shall be installed in
loadout control rooms that are not regularly occupied and
located in remote areas.

10.4.3 An automatic fire suppression system shall be installed
to protect hydraulic pumps that have a capacity over 189.3 L

(50 gal).
10.4.3.1 The system shall be actuated by a heat detector system.

10.4.3.2 The system shall be interlocked to shut off the power
to the unit.

10.4.3.3 A listed fire-resistive fluid shall be an acceptable al-
ternative to an automatic fire suppression system.

10.5 Manual Fire Fighting.

10.5.1* Fire extinguishers shall be provided in accordance
with NFPA 10, Standard for Portable Fire Extinguishers.

10.5.2 For multistory buildings, an emergency response plan
shall be developed with the input of the local fire department.

10.5.3 For areas subject to flood, an emergency response
plan shall be developed to include fire-fighting procedures
during a flood.

Chapter 11 Emergency Response and
Manual Fire Fighting

11.1* Emergency Procedures.

11.1.1 Emergency procedures shall be provided to instruct all
miners in the location and use of fire-fighting equipment, lo-
cation of escapeways and exits, and evacuation procedures.

11.1.2 The emergency procedures shall include a specific
fire-fighting and evacuation plan with procedures for evacua-
tion of all miners not required for fire-fighting activities, rapid
assembly and transportation of personnel and equipment to
the fire scene, and operation of the fire suppression equip-
ment available at the mine.

11.1.3 All employees shall receive annual instruction on
emergency evacuation procedures.

11.1.4 All employees shall receive annual instruction on the
procedures for discharging portable fire extinguishers and
the proper method of fire attack.

11.1.5 For underground mines, the following additional cri-
teria shall be met:

(1) Fire drills shall be held on a 90-day basis. A record of the
drill shall be kept and include the date, the number of
persons participating, the area of the mine involved, the
procedures followed, and the equipment used.

(2) At least two miners in each working section on each pro-
duction shift shall be proficient in the use of all fire sup-
pression equipment in that section and know the location
of the equipment.
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11.1.6 An annual tour of the surface area of the mine shall be
arranged with the local fire department. The tour shall in-
clude all surface buildings, major equipment, the location of
flammable and combustible liquid storage, a discussion of the
water supply availability, and the location of electrical shutoffs.

11.2 Underground Operations.
11.2.1 General.

11.2.1.1 An emergency response team shall be available and
trained in basic firefighting techniques that would include,
but not be limited to, fire hose, foam generators, fire extin-
guishers, and smoke control.

11.2.1.2 Each operator of attended equipment and each
miner assigned to job duties normally in sight of the equip-
ment shall be proficient in the use of the fire suppression
devices on that equipment.

11.2.1.3 On a maintenance shift, the foreman and at least
one miner for every five shall be proficient in the use of fire
suppression equipment available in the mine and know the
location of the equipment.

11.2.2 Fire-Fighting Team. Mines shall have a firefighting
team trained in basic firefighting techniques, for example,
hose streams and foam generation.

11.2.2.1 The firefighting team shall have at least 16 hours of
refresher training per year.

11.2.2.2 The team shall consist of at least five members on
each shift.

11.2.2.3 Self-contained breathing apparatus (SCBA) and fire-
retardant coats, boots, and gloves shall be provided for the
fire-fighting team.

11.2.3 Emergency Vehicle.

11.2.3.1 All mines shall be provided with an emergency vehicle
outfitted with fire hose, appropriate fittings, a “Y” or a “siamese”
connection, two adjustable fire departument—quality fog nozzles,
various tools, and pressure regulators (where necessary).

11.2.3.2 Ifan underground water car is provided, it shall be at
least 3785 L (1000 gal) capacity and shall have at least 91.4 m
(300 ft) of fire hose with nozzles.

11.2.3.2.1 A water car shall be capable of providing flow
through a hose of 50 gpm at a nozzle pressure of 50 psi.

11.2.3.2.2 A portable dry-chemical car shall be permitted to
be provided as long as it carries the extinguishing capacity
equivalent to a water car.

11.2.3.2.3 The dry-chemical car described in 11.2.8.2.2 shall
be no farther than 3.2 km (2 mi) from each working section.

11.2.4 Foam Generator. A high-expansion foam generator
shall be available within 60 minutes of fire notification and
have enough foam to supply the fire-fighting operation for
35 minutes.

11.2.5 Fire Hose and Hydrants.

11.2.5.1* Water lines installed parallel to haulage tracks using
mechanized equipment in the track or adjacent entry shall be
equipped with outlet valves at intervals of not more than 152.4 m
(500 ft), and with 152.4 m (500 ft) of fire hose with fittings suit-
able for connection shall be provided at strategic locations.

11.2.5.2 Hydrants shall be provided along belt conveyors at
intervals not to exceed 91.4 m (300 ft).

11.2.5.3 At least 152.4 m (500 ft) of fire hose shall be pro-
vided for each belt flight and strategically positioned within
that belt flight.

11.2.5.4 The threads on the hose and hydrants shall be pro-
tected against dirt and rock grit.

11.2.5.5* Multiple hydrant assemblies, with the tools needed
for their installation, shall be provided as part of each cache of
emergency materials.

11.2.5.6 Fire hose shall be lined with a material having flame-
resistant qualities meeting requirements for hose in the U.S.
Bureau of Mines’ Schedule 2G.

11.2.5.6.1 The covers of the fire hose shall be polyester or
other material with flame-spread qualities and mildew resis-
tance equal or superior to polyester.

11.2.5.6.2 The bursting pressure shall be at least four times
the water pressure at the valve to the hose inlet with the valve
closed.

11.2.5.6.3 The maximum water pressure in the hose nozzle
shall not exceed a gauge pressure of 689.5 kPa (100 psi).

11.2.6 Barricading Materials. In addition to specific area equip-
ment, the following equipment shall be readily available at loca-
tons not exceeding 3.2 km (2 mi) from each working section:

(1) 304.8 m (1000 ft) of brattice boards

(2) Two rolls of brattice cloth

(3) Two hand saws

(4) 11.3 kg (25 1b) of 8d nails

(5) 11.3 kg (25 1b) of 10d nails

(6) 11.3 kg (25 1b) of 16d nails

(7) Three claw hammers

(8) 25 bags of wood fiber plaster or 10 bags of cement (or
equivalent material)

(9) 4536 kg (5 tons) of rock dust

11.3 Surface Operations.

11.3.1 Fire extinguishers shall be provided in accordance
with NFPA 10, Standard for Portable Fire Extinguishers.

11.3.2 If fire hydrants are provided, they shall be installed in
accordance with NFPA 24, Standard for the Installation of Private
Fire Service Mains and Their Appurtenances.

11.3.3 If fire hydrants are not provided, water trucks shall be
the fire-fighting water source.

11.3.3.1 Water trucks shall be equipped with a pump, fire
hose, nozzles, and appropriate fittings.

11.3.3.2 The water truck shall be equipped with a water can-
non (turret).

11.3.3.3 The water truck shall be equipped with a connection
to enable the fire department to take suction from the tank.

11.3.4 Fire hose and couplings shall be listed or approved.
Cotton- or cotton-polyester-jacketed hose shall be treated in
accordance with the U.S. Department of Agriculture Forest
Service Specification 182 for mildew resistance.

11.3.5 Water lines shall be capable of delivering at least
378.5 L/min (100 gpm) at a hose nozzle pressure of
689.5 kPa (100 psi).
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11.3.6 The water pressure at the hose nozzle shall not be
excessively high so as to present a hazard to the hose operator.

11.3.7 The hose connections shall have threads compatible
with the local fire department’s hoses, or a supply of adapters
shall be available to adapt the hose connections to the fire
department hoses. The local fire department shall be con-
sulted to ensure thread compatibility for hose connections.

Annex A Explanatory Material

Annex A is not a part of the requirements of this NFPA document
but is included for informational purposes only. This annex contains
explanatory material, numbered to correspond with the applicable text
paragraphs.

A.1.1.1 In the development of this document, the data in
NIOSH Information Circular 9470, “Analysis of Mine Fires
for All Underground and Surface Coal Mining Categories:
1990-1999,” were examined. Table A.1.1.1 shows the num-
ber of fires for underground coal mines, surface fires at
underground coal mines, at surface coal mines, and at coal
preparation plants, as well as the number of fire injuries
and coal production for the time period from 1990 to 1999.

Analysis of the data shows a general decrease in the num-
ber of fires over the 10-year period, particularly from 1996 to
1999, while coal production increased slightly. The largest
number of fires over the 10-year period, as well as for each
2-year time period, occurred at surface coal mines. There were
164 injuries due to fire during the 10-year period, with the
number decreasing significantly over the last 4 years. There
were two fatalities in 1991.

A.1.3 Because of the uniqueness of coal mining, provisions in
this standard can differ from commonly accepted fire protec-
tion standards and guides for other types of occupancies.

A.3.2.1 Approved. The National Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity having jurisdiction may base acceptance on compliance
with NFPA or other appropriate standards. In the absence of
such standards, said authority may require evidence of proper

installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization that is concerned with product evaluations and is
thus in a position to determine compliance with appropriate
standards for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase “au-
thority having jurisdiction,” or its acronym AH]J, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where pub-
lic safety is primary, the authority having jurisdiction may be a
federal, state, local, or other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; building
official; electrical inspector; or others having statutory authority.
For insurance purposes, an insurance inspection department,
rating bureau, or other insurance company representative may
be the authority having jurisdiction. In many circumstances, the
property owner or his or her designated agent assumes the role
of the authority having jurisdiction; at government installations,
the commanding officer or departmental official may be the au-
thority having jurisdiction.

A.3.2.4 Listed. The means for identifying listed equipment
may vary for each organization concerned with product evalu-
ation; some organizations do not recognize equipment as
listed unless it is also labeled. The authority having jurisdic-
tion should utilize the system employed by the listing organi-
zation to identify a listed product.

A.3.3.3 Boiling Point. Where an accurate boiling point is un-
available for the material in question, or for mixtures that do
not have a constant boiling point, for the purposes of this
standard, the 10 percent point of a distillation performed in
accordance with ASTM D 86, Standard Test Method for Distilla-
tion of Petroleum Products at Atmospheric Pressure, can be permit-
ted to be used as the boiling point of the liquid.

A.3.3.7 Combustible Liquid. NFPA 30, Flammable and Combus-
tible Liquids Code, classifies combustible liquids as follows:

1)
)
(3)

Class II liquids include those having flash points at or
above 37.8°C (100°F) and below 60°C (140°F).

Class ITIA liquids include those having flash points at or
above 60°C (140°F) and below 93.4°C (200°F).

Class IIIB liquids include those having flash points at or
above 93.4°C (200°F).

Table A.1.1.1 Number of Coal Mine and Preparation Plant Fires, Injuries Due to Fire, and

Coal Production from 1990 to 1999

Number of Fires*

Coal

Surface at  Surface Coal Number Production’

Underground Underground  Coal Preparation of Fire (10° short
Years Coal Mines Coal Mines  Mines Plants Injuries* tons)
1990-1991 25 17 67 23 59 2,004
1992-1993 18 14 37 22 29 1,928
1994-1995 23 16 47 18 39 2,059
1996-1997 6 7 40 8 19 2,155
1998-1999 15 11 24 20 18 2,218
1990-1999 Total 87 65 215 91 164 10,364

*Derived from MSHA “Fire Accident Abstract” and “Fire Accident Report” publications.

Derived from MSHA “Injury Experience in Coal Mining” publications.

2004 Edition



ANNEXA

120-33

A.3.3.22 Flammable Liquid. NFPA 30, Flammable and Combus-
tible Liquids Code, subdivides Class I liquids as follows:

(1) Flammable liquid Class IA include those having flash
points below 22.8°C (73°F) and having a boiling point
below 37.8°C (100°F).

(2) Flammable liquid Class IB include those having flash
points below 22.8°C (73°F) and having a boiling point at
or above 37.8°C (100°F).

(3) Flammable liquid Class IC include those having flash
points at or above 22.8°C (73°F) and below 37.8°C
(100°F).

A.3.3.24 Flash Point. As an alternative, ASTM D 3243, Method
of Test for Flash-Point of Aviation Turbine Fuels by Setaflash Closed
Tester, can be permitted to be used for testing aviation turbine
fuels within the scope of this procedure.

As an alternative, ASTM D 3278, Standard Test Methods for
Flash Point of Liquids by Small Scale Closed-Cup Apparatus, can be
permitted to be used for paints, enamels, lacquers, varnishes,
and related products and their components having flash
points of 0°C to 110°C (32°F to 230°F) and having a viscosity
lower than 150 stokes at 25°C (77°F).

A.4.2 Potential sources of ignition include, but are not lim-
ited to, the following:

(1) Smoking

(2) Open flames

(3) Cutting and welding

(4) Hot surfaces

(5) Frictional heat

(6) Static, electrical, and mechanical sparks

(7) Spontaneous ignition, including heat-producing chemi-
cal reactions

(8) Radiant heat

A4.2.5.1 Automaticclosing doors provide a higher level of
fire protection and are therefore recommended.

A.4.2.6 Belt fires originating away from the drive area usually
have been caused by idlers with defective or stuck bearings.
Tests have shown that such idlers can become moderately hot
[93°C to 149°C (200°F to 300°F)]. The coal task group has
been unable to find reliable evidence that idlers can become
hot enough to ignite fire-retardant belting directly.

It appears that a warm or hot idler can cause fine coal dust
accumulated around the idler to ignite. Then, when the belt has
been stopped, coal burning beneath the belt ignites the belting.

The key to avoiding belt fires is to prevent the accumulation
of fine coal dust around idlers. If a metal deck is provided be-
tween the carrying strand and the return strand of the belt, coal
dust accumulates around the troughing idlers. Where possible,
return idlers should be supported at a substantial height above
the bottom so that coal dust is not likely to build up around re-
turn idlers. With proper clearance beneath these idlers, accumu-
lations of coal dust can be cleaned up more easily.

Slat-type, self-cleaning tail pulleys are recommended. Coal
dust discharged by such pulleys should be cleaned up fre-
quently. Both good maintenance and good fire prevention ne-
cessitate that noisy bearings, which might indicate probable
failure, be changed promptly before they become hot.

Conveyor belt fires have been caused by belts that lose
proper alignment, with the edge of the moving belt then
contacting combustible material. Loss of alignment can re-
sult from a number of factors, including displacement of
idlers or pulleys and movement of supporting structure,

spillage of conveyed material, and failure of a bearing (typi-
cally on a pulley). Where alignment is affected significantly,
the edge of the belt can rub abrasively on the structure and
objects near the edge of the belt. If the object on which the
belt rubs is metal, the metal can become worn and heated.
The edge of the belt can be damaged extensively, but the
belt probably will not ignite because a point on the edge of
the moving belt is in contact with the metal for only a very
short period and will cool before it returns to the point of
contact. The metal can become quite warm, but because it
is a good conductor of heat, it will not become hot enough
to ignite the belt if the belt stops. Nevertheless, if the mate-
rial contacted is wood or another combustible, the combus-
tible material could be heated by the friction of the edge of
the moving belt until it ignites. Keeping combustible mate-
rial away from the edge of the belt and use of alignment
switches should prevent such fires.

A.4.3 For further information see NIOSH Information Circu-
lar 9452, An Underground Coal Mine Fire Preparedness and Re-
sponse Checklist: The Instrument.

A.4.3.1.1.1 Routing of water lines has caused severe problems
in fighting fires at some large mines. These mines had mul-
tiple intake shafts spaced apart at considerable distances. Such
a ventilation can create a neutral point between the shafts,
with fresh air moving from each shaft toward the neutral
point. At the original opening of one mine, a water source was
established and the water line was extended as the mining
developed farther away from the original opening. With the
water line extended to each new intake shft and passing
through each neutral point, a condition of opposite direction
of flow of air and water existed beyond each neutral point.

If a fire occurs in an area of opposite flow, the fire has to be
approached in the same direction as the airflow, but the water
flow is moving through the fire area. Usually water lines in a fire
area are damaged or broken by falling sections of burning roof.
When a water line breaks in such a situation, the fire fighters are
without water, and direct fire fighting is no longer possible. The
fire then can be controlled only by sealing. At least one large coal
mining company now provides an additional water source at
each new intake shaft to ensure the ability to fight such fires.

The likelihood of this problem appears to be increasing as
more mines are ventilating belt entries with air moving outby,
while the water flow is inby. In some cases, mine management has
recognized the problem and has developed procedures to
change the direction of airflow in the event of a fire. Reversing
the airflow should be done at a point close to and outby the fire
to avoid pushing smoke-laden air back onto the fire. After the
belt entry outby the fire has been cleared of smoke, the airflow
can be reversed for the full length of the entry if desired.

Mines that obtain their water supply from an underground
source also can have this problem of opposite directions of air
flow and water flow. Usually there is no sure solution except to
provide an alternative source of water or a large storage of
water on the surface. If the power for the pumps is fed from
the high-voltage system that feeds the mine and the fire dam-
ages the high-voltage cable anywhere on the system, the power
can trip the entire system and shut down the pumps. Goordi-
nation of the electrical protective equipment or even a sepa-
rate power supply might be needed to ensure that the pumps
continue to supply water for fire fighting.

Even in situations where air and water are flowing in the
same direction, management must recognize that water lines
or hydrants in a burning entry are likely to be broken by the
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falling sections of burning roof. In such situations, a planned
shutdown of the water line should be undertaken as soon as
possible so a multiple hydrant can be installed in the water
line at a convenient location close to the fire. With the mul-
tiple hydrant in place, at least three fire hose can be served
effectively from the water line.

Because of the many factors that should guide the choice of
location of water lines and hydrants, management should be
properly qualified to select these locations, but management
also should be able to justify its choice. Reliability of the water
supply and ability of fire hose streams to reach a fire at any
location or entry served by the water line should be the criteria
by which the location is chosen.

A.4.3.1.1.9 Shutoff valve intervals of 305 m (1000 ft) are Tec-
ommended. Indicator-type shutoff valves with labels specifying
the normal operating position are recommended.

A.4.3.1.2.1 Water distribution lines generally cannot meet the
capacity requirements of 4.3.1.2.1 unless 127 mm (5 in.) or
152.4 mm (6 in.) pipe is used for main water lines and 101.6 mm
(4 in.) pipe is used for branch lines to producing areas. Higher
nozzle pressures are recommended.

A.4.3.1.2.2 The required hose stream water demand equals a
minimum supply of 817,560 L (216,000 gal).

A.4.3.1.3.1 Hydrants in a coal mine normally are only a valve
screwed onto a tee that is installed on the water line. For the
female coupling of a fire hose to be connected to a male

thread, a pipe nipple usually is screwed into the discharge -

side of the valve. Because the threads of steel pipe nipples
generally corrode if left exposed, brass nipples often are
used instead of steel nipples. Many mines have begun to use
Schedule 80 plastic nipples instead of steel. Regardless of
the nipple material, the threads of the nipple should be
protected against physical damage.

A properly designed system of hydrants and fire hose
should make a good connection of fire hose lines to the hy-
drants without the need for tools.

The choice of locations for hydrants should be made to
ensure that fire hose lines can be laid quickly from hydrants
located on the water line through crosscuts to a fire located in
any parallel entry or crosscut, rather than to provide conve-
nience for use in the entry where the water line is located.

A.4.3.1.3.2 Hydrants should preferably be located in crosscuts,
and stoppings in such crosscuts should be fitted with a man door.

A4.3.2 Automatic detection systems and automaticsprinkler
systems in mining facilities need to be specifically addressed
for the following reasons:

(1) The contents of a mine occupancy are continually chang-
ing. Most items are not fixed and are designed to be
moved with the mining operation. A mine operates as a
heavy-duty excavation construction site and, thus, has the
same transitory nature as a construction site.

(2) Unlike aboveground industrial occupancies, great dis-
tances are not unusual within an underground mine.
Mines covering 64.75 km*(25 mi®) or more are common.

(3) Mines have extremely harsh and unusual environments
compared to aboveground industrial occupancies.
Heavy concentrations of combustible dusts, the pres-
ence of explosive gases, temperature extremes, satu-
rated humidity conditions, standing water, unstable
strata, roof-to-floor heights that vary from 710 mm to
6.1 m (28 in. to 20 ft), and complex ventilation systems
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are all commonplace. The possibility of abuse from
heavy machinery is a common hazard.

(4) Mining occupancies exhibit unique physical characteristics
not found in any other type of occupancy. One example is
the extreme pressures that can occur in a water line.

(5) Mines employ specialized facilities, equipment, and
production processes not utilized in other industries.
Fire protection efforts that fail to consider the unusual
operating characteristics and fire protection require-
ments of underground coal mining systems could result
in nonoptimal protection or the inadvertent introduc-
tion of hazards.

30 CFR 75.11034 provides requirements for installing fire de-
tection systems in underground coal mines in the United States.

A.4.3.2.1.1 An automatic fire detector is a device designed to
detect the presence of fire and initiate action. For the purpose of
this standard, automatic fire detectors are classified as follows:

(1) Heat detector. a device that detects an abnormally high tem-
perature or rate of temperature rise

(2) Smoke detector: a device that detects the visible or invisible
particles of combustion

(3) Flame detector. a device that detects the infrared, ultravio-
let, or visible radiation produced by a fire

(4) Firegas detector. a device that detects gases produced by 2 fire

(5) Other fire detectors: devices that detect a phenomenon other
than heat, smoke, flame, or gases produced by a fire

Fire detectors should be installed as follows:

(1) Vertical Placement. Because the hot gases from a fire will
rise owing to buoyancy forces, combustion products ini-
tially will be stratified near the roof of an entry. As the
stratified gas layer moves away from the fire, the resultant
cooling and dilution eventually will produce a well-mixed
flow of combustion products. Data from full-scale fires in-
dicate that some degree of stratification can exist at dis-
tances of hundreds of feet from the source of the fire.

Because of this effect, fire detectors should be located ata
vertical distance from the entry roof that does not exceed
95 percent of the average entry height. For example, in an
entry with a height of 1.8 m (6 ft), the maximum distance
from the roof at which a sensor should be located is 0.5 m
(1% fr). The maximum distance refers to the location of the
actual sampling intake of the detector used.

(2) Lateral Placement. In general, the point of origin of a fire is
unpredictable. It can occur along the floor, ribs, or roof of
the entry. To provide optimum protection, it is recom-
mended that the fire detectors be located within 0.6 m
(2 ft) of the approximate midpoint of the entry.

For entries in which the point of origin of the fire can
be better estimated (such as a belt entry), the detectors
should be located in such a manner that they provide for
the estimated best coverage of that entry.

A.4.3.2.1.3 Batteries charged by the mine power system
should indicate the condition of the batteries upon either
manual or automatic activation of a battery check circuit.

For further information see NFPA 72, National Fire Alarm Code.

A4.3.2.1.4 Electrical equipment classified as “permissible” or
“intrinsically safe” is certified as meeting the requirements of
30 CFR, Part 18, Chapter 1.

A.4.3.2.2.1 Based on U.S. Bureau of Mines Report of Investi-
gation 9570, “Hazards of Conveyor Belt Fires,” CO and smoke
detectors provide a significant improvement over point type
heat detectors in warning of a potential fire on conveyor belts.
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A.4.3.2.2.3 U.S. Bureau of Mines Report of Investigation
9380, “Fire Detection for Conveyor Belt Entries,” provides in-
formation on smoke and CO sensor alarm levels and sensor
spacing as a function of belt entry cross-sectional area and belt
entry air velocity.

A.4.3.3.1.1(3) Depending on the size of the equipment, addi-
tional manual actuators could be needed to provide quick ac-
cess for activation of the system.

A4.3.3.1.1(4) For further information on flame resistance,
see 30 CFR 18.65.

A.4.3.3.1.4 For criteria of equivalent protection, see 30 CFR
75.1107-13.

A4.3.3.2.1 Wet-pipe automatic sprinkler systems have been
found to be the preferred fire suppression systems for under-
ground coal mines for the following reasons:

(1) They are the simplest systems available.

(2) They are the most reliable systems available.

(3) They provide selective operation, because only sprinklers
close to the fire operate.

(4) They have the best performance record, especially on fires
of Class A materials and of Class IIIB combustible liquids.

(5) They need minimal maintenance.

(6) They are nonelectrical.

(7) They use a limited quantity of water.

(8) The initial investment is low.

The major problem associated with automatic sprinkler sys-
tems in underground coal mines is the possibility of exposure
to freezing conditions during cold weather. Another problem
that can exist in very deep mines is that some of the listed
components for automatic sprinkler systems might be unable
to withstand the very high water pressure encountered (see
U.S. Bureau of Mines Report of Investigation 9451, “Effect of
Pressure on Leakage of Automatic Sprinklers”). It is not un-
common to encounter pressures above a gauge pressure of
3448 kPa (500 psi). The committee recommends testing sprin-
kler system components under anticipated maximum pressures.
If sprinkler components are found to be unable to withstand the
maximum pressure of the water line, the use of pressure regula-
tors might be necessary. Experience has shown that pressure
regulators can require considerable maintenance. Also, if the
pressure regulating valve should leak, it might be necessary to
provide a small relief valve on the discharge side of the regulating
valve to prevent overpressure.

A4.3.3.2.1(1) Under Report No. H0122086, “Suppression of
Fires on Underground Coal Mine Conveyor Belts,” the De-
partment of the Interior, U.S. Bureau of Mines (USBM), con-
ducted a series of full-scale fire tests.

The tests demonstrated that standard, 12.7 mm (% in.) ori-
fice, nominal 100°C (212°F) automatic sprinklers, located over
the belt on 3 m (10 ft) centers, effectively controlled every test
fire while opening only two sprinklers, with residual pressure
held to a constant a gauge pressure of 69 kPa (10 psi).

From the time that the USBM tests were conducted, under-
ground belts have tended to become wider to carry increased
tonnage; therefore, belt fire suppression systems should be
designed to supply more sprinklers than indicated by these
tests. Because many conveyor belts stretch a long distance in a
straight line, a fire scenario would involve only a portion of the
belt, regardless of the overall length of the belt. Because the
actual incidence of belt fires is low in underground coal
mines, and most of those are in the area of the belt drive and

the belt takeup, protection of only the area from the discharge
pulley to the end of the takeup is needed. If the belt structure
contains a deck between upper and lower strands of the belt,
automatic sprinklers should be located beneath the deck, vir-
tually doubling the size of the sprinkier system.

If the sprinkler system is extended to cover a distance
greater than 30.5 m (100 ft) in one direction from the point
where the pipe holding the automatic sprinklers along the
roof is fed, then a hydraulic calculation of the system is recom-
mended. Long runs of pipe should be flow tested as required
by 4.3.3.5.4.1, with the eight open sprinklers installed at the
distant end of the pipe run. Branch piping intended to protect
limited areas should be piped with adequately sized pipe to
earry the required water flow. Table A.4.3.3.2.1(1) should be
used to determine the minimum size of pipe.

Table A.4.3.3.2.1(1) Minimum Pipe Sizes per Number of
Sprinklers

. Maximum Number of
Pipe Size

Sprinklers on Pipe
1in. 2
1% in. 3
1% in. 5

Note: For SI units, 1 in. = 25.4 mm.

Lafger systems should be separately flow tested as required
by 4.3.3.5.4.1. :

A4.3.3.2.2 Because many air compressors are moved fre-
quently, the fire suppression system needs to be equally portable.
Some compressors that have a deck or lid over the compressor
have been fitted with piping and sprinklers attached to the un-
derside of the deck. Other compressors without a deck have suit-
able piping with at least two sprinklers 3.0 m (10 ft) apart. The
piping is made to be attached to roof bolts or otherwise suitably
supported over the centerline of the compressor. The piping
needs to be equipped with a pressure switch that prevents the
operation of the compressor unless the piping is under pressure
and with a flow switch that shuts the compressor down if water
flows. If a fire hose is used to connect the piping to a water line,
the connection point of the hose to the sprinkler piping should
be located so that a fire on the compressor will not damage the
fire hose.

A4.3.3.3.1 Underground shaft mines that use diesel-
powered equipment generally employ underground diesel
fuel storage areas to facilitate equipment refueling. Adit-type
mines in the western United States might initially locate diesel
fuel storage and refueling facilities on the surface; however, as
the active mine workings progress farther from the adit por-
tal(s), these facilities will likely be moved underground.

A common means of fire protection currently found in
many underground diesel fuel storage areas is the use of fixed
water sprinkler systems. However, it is felt that this situation
represents a significant safety hazard. According to the NFPA
Fire Protection Handbook, water sprinklers can be permitted to
be used on diesel fuel for control but not for extinguishment.

In “The Health and Safety Implications of the Use of
Diesel-Powered Equipment in Underground Mines,” a report
by an interagency task group prepared for MSHA in 1985, the
simple conclusion was that “water spray or fog usually will not
extinguish diesel fuel fires.”
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In an underground coal mine, fire control is not sufficient;
fire extinguishment is essential for the following reasons:

(1) Unlike an underground metal or nonmetal mine, the
mineral in a coal mine is combustible, and, indeed, all fire
prevention and protection provisions in an underground
coal mine are aimed at preventing the ignition of the coal.
In 2 metal or nonmetal mine, if fire control efforts are
unsuccessful in extinguishing a fire on a piece of diesel
equipment or a diesel fuel fire, personnel can be evacu-
ated and the fire can be allowed to consume all available
fuel materials, thereby self-extinguishing. In an under-
ground coal mine, this practice would almost certainly
result in the ignition of the coal and the consequent loss
of part or all of the mine.

(2) Even if a fire does not grow in intensity or spread to the
coal, toxic smoke and fire gases are produced as long as it
burns, which can endanger persons within the mine.

(3) According to the NFPA Fire Protection Handbook, overpres-
sure failure of containers exposed to fire is considered the

principal hazard of closed-container flammable and com- -

bustible liquid storage.

(4) Evena «controlled” fire can cause such container failure,
producing a fire so intense that the sprinkler system is
unable to control it, much less extinguish it.

(5) Water sprays are not effective in extinguishing pressure
fires, running fuel fires, and obstructed spill fires, all of
which could occur in a diesel refueling area.

(6) Water supplies are limited in many underground mines.
Fire “control” should be considered temporary, because
when the water supply is depleted, the fire will grow im-
mediately to the maximum intensity.

(7) The vapor pressure of diesel fuel increases with elevaton,
due to reduced barometric pressure. As a result, even fuels
without flash point-reducing additives can become flam-
mable, depending on the altitude at which they are used.
This reduction in flash point can result in reclassification of
the diesel fuel to a Class IC flammable liquid. There is no
clear consensus in the literature and industry practice as to
the effectiveness of fixed water sprays in controlling and ex-
tinguishing fires involving Class IC flammable liquids. Al-
though industry practice strongly favors fixed water sprays
for such applications, the literature and available research
results clearly indicate the ineffectiveness of fixed sprays on
Class IC liquids, especially in the case of pressure fires, run-
ning fuel fires, and obstructed spill fires.

Therefore, water sprinkler systems installed for the, protec-
tion of diesel fuel storage areas are considered inadequate;
foam—water systems should be utilized. See the applicable sec-
tions of NFPA 16, Standard for the Installation of Foam-Waler
Sprinkler and Foam-Water Spray Systems.

A.4.3.3.3.2 The alarm system that serves sprinklers protecting
the drive area of a belt conveyor also should be permitted to
serve as the fire detection system installed over that portion of
the belt conveyor.

A.4.3.3.3.2.8 Some automatic sprinklers might not withstand
the water pressure that can be encountered in deep mines.
Information on the effect of high water pressure on automatic
sprinklers can be found in U.S. Bureau of Mines Report of
Investigation 9451, “Effect of Pressure on Leakage of Auto-
matic Sprinklers.”

Under U.S. Bureau of Mines Report of Investigation
9538, “Performance of Automatic Sprinkier Systems for Ex-
tinguishing Incipient and Propagating Conveyor Belt Fires
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Under Ventilated Conditions,” NIOSH conducted a series
of full-scale fire tests under ventilated conditions of 1.1 and
4.0 m/s (225 and 800 ft/min) for fires up to 10.8 MW. The
tests demonstrated that pendent and horizontal sidewall
types were both able to extinguish incipient belt fires. Di-
rectional sprinklers showed a slightly improved perfor-
mance in terms of maximum heat release rate at the lower
airflow. Both pendent and horizontal sidewall sprinkler
types were able to extinguish propagating fires. Horizontal
sidewall sprinklers showed an increased effectiveness com-
pared to the pendent sprinklers because of the increased
upstream coverage area of the water discharge in terms of
maximum heat release rate.

A.4.3.3.3.2.10 The restrictions on sprinkler spacing apply to
sprinklers on the same line and those located between sprin-
Klers on adjacent lines.

A4.3.3.3.2.11 Where sprinkler positioning is such that full
coverage can be impaired, such as where a single line of
sprinklers protects a belt conveyor with little clearance, a
flow test should be conducted to determine if adequate wet-
ting of surface areas is achieved. Additional sprinklers
should be provided in the event that adequate coverage is
not achieved, or alternative arrangements such as rotated
lines or sidewall sprinklers should be considered. Consider-
ation also should be given to the need for noncombustible
baffles to protect sprinklers from the discharge of adjacent
sprinklers located within 1.8 m (6 ft).

 A.4.3.3.3.2.15 Pipe and fittings that permit limited motion of

the pipe are recommended, as they allow the pipe to be held
closer to the roof. If threaded fittings are used, steel pipe with
extrastrength threaded fittings is recommended. Copper or alu-
minum might be permitted if it is adequate for the pressure.

A number of mines are using aluminum pipe or tubing with
groove-type couplings and fittings. Where water pressure does
not exceed 3448 kPa (500 psi), grooved couplings having a
12.7 mm (% in.) female national pipe thread (FNPT) outlet are
being used to provide connections for sprinklers. Piping put to-
gether in this manner can be located closer to an undulating
roof, especially if the pipe lengths are short enough to put the
couplings (and the automatic sprinklers) on 3.0 m (10 ft) cen-
ters. Mines using groove-type couplings claim that most of the
pipe can be precut and grooved in the shop, which simplifies
installation underground. Rolled grooves are recommended be-
cause they do not reduce the strength of the pipe as much as cut
grooves. If cut grooves are used, Schedule 40 or heavier pipe
should be used.

A.4.3.3.3.4.1 Local plumbing or health codes should be con-
sulted for specific requirements and permissibility.

A4.3.3.3.4.4 Atee or teesshould be located at any high point
where a sizable volume of air can be trapped. The tee should
be fitted with a valve or plug to allow venting of air while the
system is filled with antifreeze solution.

A.4.3.3.3.4.8 The purpose of the air chamber is to absorb the
expansion of the liquid that takes place when the system is
warmed by summer temperatures. The relief valve protects
against excessive pressure that can occur if the chamber does
not contain sufficient air.

The chamber can easily be filled with compressed air ifa
high-pressure compressor is available; however, care should
be used during pressurizing to avoid overpressure beyond the
strength of the chamber. An alternative method is to use the
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water pressure to compress air into the chamber. The piping
has to be empty of liquid. The drain and vent valves are closed.
The chamber is connected to a high point of the piping, and
the valve on the chamber is opened. The shutoff valve is partly
opened so the piping will fill with water, but not too rapidly.
The water compresses the air into the chamber to the proper
pressure. The valve on the chamber is closed, and the piping is
drained. The piping is then filled with mixed antifreeze solu-
tion, and the system can be put into operation.

The formula for percent of air chamber volume to volume
of system piping, as follows, should be used to calculate the
minimum volume of the air chamber or the volume of the
solution withdrawn:

v _ B,
E‘(B)(AT)[(PM —Pl)}

where:

V. = Volume of air chamber.

V, = Total volume of system piping.

B = Effective coefficient of expansion. (Table
A.4.3.3.3.4.8 shows the variation of different
solution concentrations for steel and aluminum
pipe.)

AT = Total maximum expected temperature range to
which the system will be exposed, from the
highest in summer to the lowest in winter, in
degrees Celsius.

P, = Maximum waterline pressure.

P, = Maximum pressure designed for the sprinkler
system. This pressure is the pressure setting of
the relief valve.

NFPA 13, Standard for the Installation of Sprinkler Systems, de-
scribes another satisfactory method to limit pressure. It uses a
check valve with a small hole drilled in the clapper of the check
valve and a U-loop pipe having a minimum drop of 1.5 m (5 ft).
The check valve and the U-loop have to be installed in a non-
freezing area, and often the height might notallowa 1.5 m (5 ft)
U-loop.

A.4.3.3.3.4.14 An alternative arrangement to an air chamber
is to fully fill the sprinkler piping with antifreeze solution and
then withdraw a suitable volume to create an air chamber. A

recommended formula for calculating the volume to be with-
drawn can be found in A.4.3.3.3.4.8.

A number of coal mines have used antifreeze systems success-
fully but without an air chamber. The method used to fill the
antifreeze systems is to calculate the amount of antifreeze (usu-
ally ethylene glycol) needed to protect the full volume of the
piping. This amount is put into the empty system. Then with the
drain and test valves closed, the shutoff valve is opened, allowing
water to flow into the piping. This process traps air in the system,
which absorbs expansion of the liquid. While this method does
not provide accurate control of the concentration of the anti-
freeze solution, and initially the mixing is not uniform, it does
work if done before cold weather arrives. It appears that the mix
became uniform in about a month.

This method of filling the sprinkler piping allows the pip-
ing system to be simpler than the method that uses a special
air chamber; however, it does pose certain problems. First, it
should be recognized that compressed air can find leaks in
piping that holds a liquid successfully. Also, air leaks are diffi-
cult to find, while liquid leaks are obvious. Finally, because of
the greater contact between the air and the liquid in this
method, there is a greater chance that the liquid will absorb
more of the air than occurs in the alternative system. There-
fore, it is recommended that the volume of liquid removed be
substantially greater than the calculation.

Itis important to recognize that any loss of air by leakage or
solubility will be replaced by water from the waterline. This
also occurs as cold weather comes on, and the liquid contracts
as it cools. This results in dilution of the antifreeze solution.
The formulation of the antifreeze solution tends to provide
more antifreeze than is indicated by Table 4.3.3.3.4.2 and
Table 4.3.3.3.4.3, so the system can live with some dilution.
Also, a second test of the antifreeze solution should be per-
formed annually, so that mines using these antifreeze solu-
tions gain experience in the safe operation of these systems.

A.4.3.3.3.4.20 The major reason for changing the method of
filling and mixing is that, with the old method, there was a
chance of discharging nearly pure antifreeze on a fire if it
occurred before the mix became uniform. The glycols and
glycerin are combustible liquids unless they are mixed with
water to create solutions, as shown in Table 4.3.3.3.4.2 and
Table 4.3.3.3.4.3.

Table A.4.3.3.3.4.8 Solution Concentrations Used to Compress Air in Steel and Aluminum

Pipes

Solution Concentrations

Percent Specific For Steel For Aluminum
Solutions Water Gravity* Pipe Pipe
Ethylene glycol solutions 61 — 0.00050 0.00046
56 — 0.00051 0.00048
51 — 0.00052 0.00049
47 — 0.00053 0.00050
Calcium chloride solutions — 1.186 0.00020 0.00016
— , 1.218 0.00020 0.00017
— 1.239 0.00026 0.00022
— 1.260 0.00028 0.00025
— 1.272 0.00030 0.00026
— 1.283 0.00030 0.00026

*Measured at 15.6°C (60°F).
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Solutions of calcium chloride are inherently fire safe. Gly-
col or glycerin solutions are quite safe when applied at the
minimum rate. In addition, continued flow of the sprinkler
system will quickly discharge all the antifreeze solution, after
which the discharge is water only.

Care should be used in making calcium chloride-water so-
lutions, because mixing flake calcium chloride and water will
give off some heat. Also, the corrosion inhibitor is classified as
a toxic chemical. Strict adherence to product safety data
sheets, available from suppliers, should be followed.

A.4.3.3.3.5 Dry-pipe automatic sprinkler systems are more com-
plex and more difficult to design and install than wet-pipe sys-
tems. The committee recommends that all systems be designed
and installed at a mine by skilled and experienced personnel.

A pressure relief valve, set to relieve at a pressure below the
maximum pressure rating of the dry-pipe valve, should be in-
stalled between the pressure regulating valve and the dry-pipe
valve. The reclosing pressure of the relief valve should be
higher than the set pressure of the regulating valve.

A.4.3.3.5.3.3 The clapper of a differential-type dry-pipe valve
should be held off its seat during any test in excess of 345 kPa
(50 psi), to prevent damaging the valve.

A.4.3.3.6.1 The actuation of a fire suppression system on self-
propelled equipment should cause shutdown of the protected
equipment.

A.4.3.3.6.1(11) Because exposure to some agents or their de-
composition products could be hazardous to personnel, it is
recommended that the appropriate NFPA standard for the
agent under consideration be consulted to determine the
agent’s use and limitations, recognizing that the mine envi-
ronment can make prompt evacuation difficult.

A.4.3.3.6.2 Pipe or hose supplying open spray nozzles should
be sized to avoid excessive pressure loss. Open nozzles provide
a good spray pattern with 63.9 Pa to 187.9 Pa (10 psi to 20 psi)
of water pressure at the nozzles. If nozzle pressure exceeds
174.6 Pa (25 psi), additional or larger orifice nozzles can be
permitted to be used to increase the water flow. If nozzle pres-
sure is less than 137.9 Pa (20 psi), smaller orifice nozzles
should be used to increase the pressure. The objective is to
obtain the maximum flow of water at a pressure high enough
to provide a reasonable spray pattern.

The water spray should be directed upward to wet the roof
over the machine. This prevents the fire from spreading to the
coal, which should be the primary objective of the fire protec-
tion system. Also, water will fall back down onto the machine,
cooling and possibly extinguishing the flames. Alternatively,
the nozzles can be directed at the fire hazard areas of the
machine. The risk of this method is that the fire could be inan
area not covered by the sprays and could spread to the coal.

A.4.3.4.1.1.1 Larger capacity extinguishers that provide more
agent and longer discharge time are recommended.

A.4.3.4.1.2.3 It is not the intent of 4.3.4.1.2.3 to allow two
lower rated fire extinguishers to be used to achieve 2 higher
overall rating.

A.4.3.4.1.3.2 Visual inspections require documentation only
at 6-month intervals.

A.4.3.4.2.1.1 Hydrants should be located to ensure that fire
hose can be laid quickly from hydrants, which are located on the
water line in any of the entries, through crosscuts toa fire located
in parallel entries or crosscuts, rather than being located for con-
venient use in the entry where the water line is located.
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AA4.3.4.2.1.4 Fire hose should be purchased as an entire unit
that consists of the hose and couplings. The pressure rating
should include both the hose and the couplings.

A.4.3.4.2.1.6 These threads are also referred to as National
Pipe Straight Hose (NPSH). National Hose (NH) is also
known as National Standard Thread (NST) and National Stan-
dard (NS).

Threads of 38 mm (1% in.) or 50 mm (2 in.) hose cou-
plings should be straight, iron pipe thread, now labeled
NPSH. While it is always preferable to use fire hose adapters,
NPSH couplings can be attached to standard male pipe
threads. This is especially important because of the large num-
ber of hydrants needed on water lines.

Where the gasket of a fire hose coupling is in good condi-
tion, the coupling should be tightened with bare-hand pres-
sure only. It usually will not leak. Hose wrenches are needed to
uncouple hose only. Overtightening couplings with hose
wrenches harms the gaskets.

Rocker lug couplings are preferred to pin-type couplings.

Most mines use NPSH threads because the couplings will
attach to male pipe threads of the same size.

A.4.3.4.2.1.8 It should be noted that most mines are now
shifting to 38 mm (1% in.) plastic adjustable nozzles, which
are not available in 50 mm (2 in.) size.

A4.3.4.2.1.9 In many fires, fire hose has to be carried to the
fire. If manual transport is necessary, the hose should be
coiled into “bundles” or “doughnuts,” with the male coupling
at the center. In this manner, the hose is in proper orientation
for use, and the exposed threads of the male coupling are
protected. Hose lengths should be limited to 30.5 m (100 ft)
or less, because greater lengths make the hose bundle too
large and heavy.

It is sometimes preferable to coil bundles or doughnuts of
fire hose starting with the approximate center point of the
hose at the center of the bundle. A coil made in this manner
positions the hose couplings on the outside so the hose can be
laid starting at the hydrant moving toward the nozzle or from
the nozzle back to the hydrant with equal efficiency.

Where high pressures are a concern, pressure relief devices
can be used. The devices can be stored with the hose cache.

A4.3.4.2.1.11 Consideration should be given to providing
caches at intervals of less than 1525 m (5000 ft) where condi-
tons warrant. A single hose cache might satisfy more than one
of the required locations.

A.4.3.4.2.2 Fire hose requires special consideration at coal
mines. Cotton- or linen-jacketed hose should not be used, as it
is subject to mildew attack. Even mildew-treated hose does not
endure. Rubberlined and rubberjacketed hose resists mildew
attack, but this type of hose is heavy, stff, and expensive.
Neoprene-ined, polyester hose with rocker lug couplings is
probably the best hose for mine use. The use of pin-type cou-
plings should be avoided because the pins are easily broken or
knocked off.

In low coal and where the water supply can deliver about
3.2 L/sec (50 gpm) at proper pressure, 38 mm (1% in.) hose
should be used. Where the water supply is able to provide
3785 L/min to 757 L/min (100 gpm to 120 gpm) at proper
pressure, 50 mm (2 in.) hose is preferable. Hose of 64 mm
(2% in.) has no advantage over 50 mm (2 in.) hose, and the:
extra weight and cost of 64 mm (2Y% in.) hose is considerable. |
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Many mines have standardized on 38 mm (1% in.) fire
hose, even though their water lines can supply substantially
more water than is required to get proper discharge from a
38 mm (1% in.) hose nozzle. Some of these mines provide at
least two valved connections (hydrants) in operating areas so
that more than a single 38 mm (1% in.) hose line can be used
if needed. In some cases, short lengths of pipe with two or
more hydrants are available for use at other points along the
water lines. These multiple hydrants can be put in the line at
joints where the water line is joined with grooved couplings.

While the total water flow of two 38 mm (1% in.) hose lines is
about the same as one 50 mm (2 in.) hose line, in the opinion of
many experienced mine fire fighters, two 38 mm (1% in.) hose
lines provide greater flexibility during a fire-fighting operation.

A.4.3.4.6 While regulatory agencies have legal powers and
responsibilities in a mine fire situation, the mine operator
should have a preplanned organization capable of managing
an effective firefighting effort. This organization has to be
prepared, resolute, and capable. As part of periodic training,
the organization should conduct fire drills that involve ali lev-
els of mine management. The regulatory agencies also should
be invited to participate in fire drills. Training develops man-
agement capability and promotes cooperation between con-
cerned agencies and mine management.

A.5.2 Fires adversely affect all types of self-propelled and mobile
surface mining equipment, including, but not limited to, trucks,
front-end loaders, crawlers, drills, shovels, and draglines. Most
fires occur on or near engine exhaust systems, high-speed drive
lines, malfunctioning high-pressure-high-temperature hydraulic
systerns, or faulty electrical components.

Total elimination of fire hazards is impossible, because
sources of ignition and fuel for fires are inherent in the basic
equipment design. The problem is further complicated by the
collection of environmental debris. Therefore, efforts to reduce
fire losses must be aimed at fire prevention and fire suppression.

To improve fire protection and prevention on surface min-
ing equipment, some manufacturers of mining equipment
emphasize the reduction of the fire potential of specific items
in the original design of their equipment. Such items include
turbochargers, exhaust manifolds and exhaust pipe shielding
and insulation, location of combustible and flammable liquid
reservoirs, and hydraulic and fueline routing.

Most surface mining equipment is required to have at least
one hand-portable extinguisher mounted in a readily acces-
sible location. Extinguishers are most effective when used by
trained operators. However, considering the size and configu-*
ration of machines found at a mine, fires can be difficult or
impossible to fight with a hand-held extinguisher. For this rea-
son, fire suppression systems have been developed to aid in
suppressing those fires that are hard to access and thereby to
reduce “off-road” equipment fire losses.

The key to operator protection is early detection of fires to
provide a warning to the operator, fuel shutoff to minimize
fuel for the fire, and fire suppression during its earliest stages.
Specialized systems to perform these functions can be re-
quired to protect the operator and the machines. To be totally
effective, however, system operation must be fully understood
by owners and operators, and provisions must be made for
periodic inspection and maintenance.

Fire suppression systems, including hand-portable extin-
guishers, offer the mining industry a costeffective tool by
which personnel and investments in mining equipment can
be protected.

A.5.3.4.1 This paragraph is not intended to include the
boom of a dragline or shovel.

A.5.3.4.8(8) The same record tag or label can also indicate if
recharging was performed.

A5.3.5.2.1 A dry-chemical system is the preferred system for
these areas.

A.5.3.5.2.2 Smoke detectors are not recommended because
of the harsh environment.

A.5.3.5.3.1 Automatic systems are not necessary if the area is
easily accessible for manual fire fighting.

A.5.3.5.4.2 Carbon dioxide would not be the best choice for
fighting this type of fire due to the potential for the gas to be
dispersed before the oxygen concentration is reduced enough
to affect the fire.

For transformers over 5000 kVA, a fixed fire suppression
system is recommended.

A5.3.6.1.1 Equipment in this category is generally a vehicle
weight of 200,000 Ib or more and the size of a Hitachi 1800,
Caterpillar 5230, Komatsu PC1000-6, Liebherr R984, DeMag
H95, and Hitachi 1100.

A.5.3.7.1.1 Depending on the size of the vehicle and size of the
fire, 2 9.1 kg (20 Ib) fire extinguisher could be more effective.

A.5.3.7.2.5 NFPA and manufacturers require 6-month in-
spections.

A.5.3.7.3.1 The following are examples of large equipment:

(1) Track dozer of 300 horsepower or more or 70,000 Ib
weight or more (e.g., Caterpillar D8R)

(2) Frontend loader of 400 horsepower or more and vehicle
weight of 100,000 1b (e.g., Caterpillar 988)

(3) Wheel dozer of 300 horsepower or more and vehicle
weight of 60,000 Ib or more (e.g., Caterpillar 824G)

(4) Grader of 275 horsepower or more and vehicle weight of
55,000 Ib or more (e.g., Caterpillar 16H)

(5) Pull-type scraper of 450 horsepower or more and vehicle
weight of 98,000 Ib or more (Caterpillar 631E)

(6) Scraper with push/pull twin engine of 450 horsepower
and 490 horsepower or more and vehicle weight of
113,000 Ib or more (e.g., Caterpillar 637E)

(7) Blast hole drill of 360 horsepower or more and weight of
68,000 1b or more (e.g., Ingersol-Rand DM-30)

A5.3.7.3.2(4) Depending on the size of the equipment, addi-
tional ground-level manual actuators could be needed to pro-
vide quick access for manual activation of the system.

A5.3.7.3.6 Six months is required by NFPA standards and
manufacturers.

A.6.1.2.2 Pneumatic coalcleaning systems employ low-
pressure air, usually pulsed, to effect a separation between
relatively dry coal and mechanically associated impurities. The
coal is usually 19 mm (% in.) and smaller, with up to 4 percent
surface moisture. The pickup of fines from the feed coal in the
process air stream creates a potentially explosive mixture.
However, approximately 2 m/sec (400 ft/min) air velocity dissi-
pates methane from the coal and, in practice, reduces explosion
and fire hazards to very low proportions inside the equipment.
Nonetheless, in the area surrounding the equipment, a potential
fire hazard exists from unintentionally vented fine coal, and the
potential for all hazards increases where the cleaners are pre-
ceded by thermal dryers.
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A.6.2.1.4 Electrical components of ventilation equipment in-
stalled in the open and separated from the ventilation air be-
ing pulled from the hazardous area can be permitted to be
considered nonhazardous.

A.6.2.1.4.1 Electrical equipment classified as “permissible” is
certified as meeting the requirements of 30 CFR Part 18,
Chapter 1.

A.6.2.1.6 Approved, intrinsically safe electrical equipment can
be permitted to be used in any areas classified as “hazardous.”

A.6.2.1.7 The intent of this requirement is the avoidance of
arcing ignition sources resulting from differing electrical po-
tentials between metal structural elements or between any
such element and ground. The metal building elements might
include the building frame (beams, columns, etc.), roof pan-
els, building or control room panels, building utilities such as
piping, ducts, or conduit, or other items. The objective of con-
necting metal parts to a ground is recognized as the best
means of avoiding arcing between building elements or be-
tween those elements and ground or other grounded items.
Any arrangement that provides both a good ground and a
system of metal continuity from the ground to all metal ele-
ments achieves the intent. Where construction provides solid,
secure metal-to-metal contact, the necessary continuity nor-
mally is provided. In cases where grounding is in question,
resistance measurements should be made between the most
remote elements or the most suspected elements or both and
ground. If tests show less than 0.1 ohm resistance to ground,
the arrangement can be permitted to be considered satisfac-
tory. Testing should be done during dry weather when ground
moisture is at a minimum. If lightning protection is provided,
additional bonding of major building members to lightning
system conductors might be required. Such bonding, how-
ever, can be permitted to serve the grounding needs covered
by this requirement.

A.6.2.2.2.1 For further information, see NFPA 68, Guide for
Venting of Deflagrations.

A.6.2.2.4 Round ducts should be used wherever possible. All
ducts should limit the number of bends and irregularities that
could interfere with free airflow. Rectangular ducts should be
used only where clearance prevents the use of round ducts.
Rectangular ducts should be made as nearly square as possible
to minimize the deposit of combustible materials.

A.6.2.3.1 Provision of 0.1 m® (1 ft*) of building vent for
each 2.3 m® (80 ft*) of volume or space in which ar explo-
sion might occur generally is considered adequate for coal
preparation plants, although the amount of venting needed
to minimize structural damage that might be caused by a
dust explosion varies according to the strength of the build-
ing, extent of the hazard, location and distribution of vents,
properties of the coal dust, and other factors. Reference
should be made to NFPA 68, Guide for Venting of Deflagrations,
in the sizing of explosion vents.

A.6.2.4 Bulk storage of Class II combustible liquids should be
located outside the preparation plant and should be appropri-
ate for the nature of the liquids and the quantities being
stored. Tanks within the preparation plant should be of lim-
ited size, holding no more than the quantities needed for one
and one-half shifts of operation. Each tank should be fitted
with an overflow pipe of ample size to return the full volume of
the transfer pump to the bulk storage tank. Tanks within the
preparation plant should be isolated from the rest of the
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plant. The isolated area containing the tanks should be pro-
tected with an automatic sprinkler system that can provide a
density of 6.1 L/min - m? (0.15 gpm/ftg) over the entire area
with all heads flowing. The floors beneath these tanks should
have curbs, adequate slope, and floor drains able to handle
the liquid from the tanks as well as the discharge from all
automatic sprinklers.

A.6.3 Atypical coal preparation plant process begins with raw
coal entering a breaker where coal and undesirables, such as
rocks, are separated. From the breaker, the coal is crushed
and screened to size and then transferred, usually by belt con-
veyor, to the washing process. During the washing process, the
dirty coal is separated from clay and rock by water washing or
by chemical flotation. From the washing process, the clean,
wet coal is conveyed to a drying process whereby surface mois-
ture is reduced. A variety of dryers can be used, such as cen-
trifugal, fluidized bed, or thermal disk processors. From the
drying process, the clean, dry coal is conveyed to storage facili-
ties, such as bins, silos, and coal barns, and then loaded out for
transport or shipment by rail, surface, or conveyor for down-
stream use. (See Figure A.6.3.)

A.6.3.2.2.1 Examples of where fixed protection might be
needed in coal preparation include conveyor belts, galleries,
tunnels, beneath bins, transfer houses, silo head houses, dust
collectors, rotary compressors, and other areas such as switch
gear rooms, control rooms, change houses, and combustible
and flammable liquids storage or process areas. These areas
should be considered ordinary hazards. Areas with noncom-
bustible construction or noncombustible contents are areas
where fixed protection might not be needed.

A.6.3.2.3.1 Standpipes should be located in exterior stair-
ways. Where exterior stairways are not provided, standpipes
should be located as close to stairways as practicable. This ar-
rangement will provide fire fighters with ready access to fire-
fighting water. Ideally, plants should have exterior stairways
with standpipes on opposite ends of the plant. These stairways
will provide fire fighters with two angles of attack.

When applying water, fire fighters should exercise care to
avoid the use of solid hose streams in locations where the
streams could create explosions by disturbing dust deposits.

Fire hose should not be used for washdown purposes.

In plants where the vibration anticipated is sufficient to
cause movement of the fire protection system resulting in the
wear of water piping at the hangers, it might be necessary to
install vibration absorbers.

A.6.3.2.4.1 A readily available supply can include a dedi-
cated fire protection water supply, a pond or other large
body of water, an industrial process water system, or large
water trucks (tankers). If water trucks (tankers) are used,
they should be of a capacity and quantity to deliver a con-
tinuous source of water for the duration of the fire-fighting
effort. Personnel should be trained in emergency vehicle
operation and mobile water supply shuttle procedures. If
an impounded body of water is provided, it should be close
and accessible enough to the protected property to allow
fire fighters a quick response.

A.6.3.2.4.4 Chapter 8 and Appendix G of NFPA 1142, Stan-
dard on Water Supplies for Suburban and Rural Fire Fighting,
outline suggested methods for determining the estimated
water supply (fire flow) that can be necessary for fire-
fighting purposes.
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FIGURE A.6.3 Typical Coal Preparation Plant.

A.6.4.1 Thermal coal dryers can be of any type that conforms
to the requirements of Section 6.4, including rotary dryers,
continuous carrier dryers, vertical tray and cascade dryers,
multilouver dryers, suspension or flash dryers, and fluidized
bed dryers. These direct-fired convection-type dryers consti-
tute the majority of currently operational units. Almost all
these units utilize special direct-fired air heater—type furnaces,
usually coal fired by stokers or by pulverized fuel systems.

A.6.4.2,5 For further information, see NFPA 68, Guide for Vent-
ing of Deflagrations.

A.64.2.7 Thermal oil systems are used in coal preparation
plants to indirectly dry coal in thermal disk processors. Severe-
losses have occurred due to lack of inadequate sprinkler protec-
tion, poor siting and confinement of expansion and storage
tanks and heaters, improper piping arrangement, and inad-
equate interlocks and controls. Even though the woodworking
industry has unique equipment that needs hot oil applications,
the hot oil heating and distribution systems are similar, and the
concepts provided in NFPA 664, Standard for the Prevention of Fires
and Explosions in Wood Processing and Woodworking Facilities, can be
utilized for the coal preparation industry.

Chapter 9 of NFPA 664 is the primary reference in NFPA
standards for thermal oil systems used in industrial processes.
While NFPA 664 addresses loss prevention in a specified occu-
pancy (wood products), other standards might be applicable
to any industrial process featuring thermal oil systems.

A.6.4.5 Guidance for design of vent ducts is provided in
NFPA 68, Guide for Venting of Deflagrations.

A.7.1 Gas and electric welding or cutting procedures shall be
in accordance with NFPA 51B, Standard for Fire Prevention Dur-
ing Welding, Cutting, and Other Hot Work.

A.7.1.2.1 For additional information, see NFPA 326, Standard
Jor the Safeguarding of Tanks and Containers for Entry, Cleaning, or
Repair, and AWS F4.1, Recommended Safe Practices for the Prepara-
tion for Welding and Cutting Containers and Piping That Have Held
Hazardous Substances.

A.7.1.2.5 If the coal is susceptible to spontaneous combus-
tion, water should not be used to wet down the area. Rock dust
should be used.

A.7.14.1 For information on labeling of compressed and lig-
uefied gas cylinders, see CGA C-7, Guide to the Preparation of
Precautionary Labeling and Marking of Compressed Gas Containers.

A.7.1.5.9 For information on labeling of compressed and lig-
uefied gas cylinders, see CGA C-7, Guide to the Preparation of
Precautionary Labeling and Marking of Compressed Gas Containers.

A.7.3.1 Buried tanks do not create a fire hazard but prefer-
ably should be at least 1.5 m (5 ft) from all buildings.

A.7.3.1.2 Information on the design and construction of at-
mospheric tanks can be found in API 650, Standard for Welded
Steel Tanks for Oil Storage, UL 142, Standard for Steel Above-Ground
Tanks for Flammable and Combustible Liquids, or UL 80, Standard
for Steel Inside Tanks for Oil Burner Fuel.

Low pressure tanks and pressure vessels can be permitted
to be used as atmospheric tanks.
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A7.3.2 This can be accomplished by diking or drainage with
remote impounding. See 4.3.9.3.2 of NFPA 30, Flammable and
Combustible Liquids Code, for additional details.

A.7.3.3.4 For additional information see Annex B of NFPA 30,
Flammable and Combustible Liquids Code.

A.7.3.3.6 For additional information see Section 5.7 of
NFPA 30, Flammable and Combusiible Liquids Code.

A7.4.5 Combustible liquid storage in drums or totes prefer-
ably should be stored outside.

A7.5.1.1 Electrical equipment classified as “permissible” is
certified as meeting the requirements of 30 CFR Part 18,
Chapter 1.

A7.6.2.2 Containers and portable tanks for combustible lig-
uids authorized by the U.S. Department of Transportation
should be acceptable as storage containers.

A7.6.2.10 Information on the design and construction of pres-
sure vessels can be found in the ASME Boiler and Pressure Vessel
Code, “Code for Unfired Pressure Vessels,” Section VIII, Division L

A7.6.2.13 Information on venting can be found in API 2000,
Standard for Venting Atmospheric and Low-Pressure Storage Tanks.

A7.6.3 The terms transfer and transport are used synony-
mously to mean movement of combustible liquid in closed
containers, tanks, safety cans, or pipelines between under-
ground locations.

A.7.6.3.10 The greatest risk of fire involving substantial quan-
tities of combustible liquids exists when rail supply cars are
being moved, especially on a trolley wire-powered rail system.
In contrast, cars parked where trolley and feed wire are absent
or de-energized representa distinctly lower risk. Limiting the
storage of lubricants in operating areas toa 3-day rather than a
1-day supply reduces the frequency of transport and, as a re-
sult, the overall risk of fire.

A7.6.3.12 Where pressurized pipeline systems are used for
combustible liquid transfer, consideration should be given to
providing a pressure-sensing interlock downstream of the
transfer pump discharge. This interlock should be suitable for
Class 1, Division 2 locations and should be arranged to shut
down the pump immediately upon loss of line pressure.

A7.6.5 The principal Class II combustible liquid used in a
coal mine is diesel fuel.

»
.

A7.6.5.2.7 There are no listed doors for storage areas in un-
derground mines.

A7.6.5.2.10 Information on tank foundations can be found in
Appendix E of API 650, Standard for Welded Steel Tanks for Oil Stor-
age, and Appendix B of API 620, Recommended Rules for the Design
and Construction of Large, Welded, Low-Pressure Storage Tanks.

A7.6.8 No requirements for bonding or grounding to dissi-
pate static electricity are included in NFPA 30, Flammable and
Combustible Liquids Code, which does not require bonding or
grounding for combustible liquids handled at temperatures
below their flash points.

Itis recognized, however, that certain conditions can exist
that could necessitate bonding or grounding, such as those of
temperature and altitude, which can reduce the flash point of
diesel fuel.

For additional information on static electricity, see
NFPA 77, Recommended Practice on Static Electricity.
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A.8.5 A manifold system should be considered for all new
installations in shop buildings.

A.8.6.2 Automatic sprinkler protection provides the most af-
fordable fire protection. Where water supplies are adequate,
sprinkler protection should be strongly considered for office
and warehouse occupancies.

A.8.6.3 Ifan adequate water supply is available, a fire hydrant
should be installed within 15.24 m (50 ft) of the warehouse,
shop, and office building.

A.8.6.6 For office buildings, a minimum of one 4.5 kg (10 1b)
extinguisher should be provided for every 979 m? (3000 ft*) of
building area. Travel distance from any point to the nearest
extinguisher should not exceed 22.86 m (75 ft). For shop and
warehouse areas, a minimum 9.1 kg (20 1b) extinguisher
should be provided for every 99.86 m (75 ft) travel distance
within the building.

Large-wheeled, dry-chemical or foam extinguishers should
be considered for shop and warehouse areas. The type of fires
that can occur in these areas can be too large to be handled by
a hand-held extinguisher.

A.9.1 Unless the conveyor is very long, burning coal on a mov-
ing belt is not likely to ignite the belt. Also, if the belt should
ignite, the burning of the beltis likely to be extinguished after the
burning coal has been discharged and the belt continues to run.
No reports of running conveyor belts in and around preparation
plants that have caught fire and burned have been located. Every
reported case of belts catching fire and buming has occurred
after the belts have been stopped.

Some preparation plants use the froth flotation process «
separate impurities from fine coal. The agents typically used ir
froth flotation are Class I combustible liquids. The coal recov
ered from the froth cells is coated minimally with these agents. I
has been found that frothed coal carried on conveyor belts wil
coat the belting with the agents, causing the coated belting t
ignite easily and the flame spread to become significantly mor
rapid than usual. Itis recommended that belts that carry frothe
coal be protected with automatic sprinklers. While the froth flc
tation process operates as a water slurry and presents no risk ¢
fire, the reagents normally used are No. 2 fuel oil and meth
isobutyl carbinol (MIBC), which are Class II combustible liquid

Fortunately, evidence of heating is easy to detect. Durin
the early stage of heating, the odor is unmistakable. Whe
heating is more advanced, smoke and steam also might t
apparent. If the hot coal is in an exposed storage pile, the ht
material can be dug out and wetted. If the hot material has !
be loaded onto a conveyor belt, the loading areas should 1
hosed down, and water should be applied to the hot materi
before or as it is loaded onto the belt.

Tunnels under silos or storage piles should be ventilat
adequately and should be protected with a system of aul
matic sprinklers. Separate hose for fire fighting should be p1
vided. The main tunnel should have exit routes at Opposi
ends of the tunnel.

A.9.1.1 The U.S. Mine Safety and Health Administrati
standards found in 30 CFR for fire-retardant conveyor b
materials should be used as a guide. Fireretardant belt ma
rials will burn and, therefore, might require additional f
protection.

Stockpile conveyors, reclaim conveyors, and conveyors:
ing to loadout silos or bins should be fire-resistant belt.
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Rip detection also can be considered for long runs or criti-
cal belt systems. Critical factors to be considered should be the
impact on production if the belt is lost, the cost of the belt
itself, availability of spare belting, length of time to repair the
belt, and alternatives to bypass the belt if it is lost.

A.9.1.2 A steel deck, which often is placed between the top
and bottom strands of a belt conveyor, should not be used. It is
recommended that existing decks be removed.

Belt galleries that use supporting trusses with substantial
length of span should be set entirely beneath the belt so that, in
the event of a fire, the loaded structural members of the truss are
not seriously exposed to the heat of the burning belt. The sup-
ports for the troughing and return idlers should not be structural
parts of the truss. The covering for the belt should be partally
open on the walkway side, allowing access to the belt and to the
belt idlers for maintenance and fire fighting.

Belts that are located entirely within relatively longspan
supporting trusses should be protected by a fixed fire protec-
tion system.

Provision for removing burning coal to a safe area utilizing
conveyors should be considered. These conveyors might re-
quire manual water spray to cool smoldering coal. Flanged
openings can be used for removing burning coal if adequate
planning and equipment have been provided.

A.9.4.3 To minimize potential frictional ignition, alignment
switches can be permitted to be provided at intervals sufficient
to prevent the belt from contacting such materials.

A.9.4.74 Adjustable fog nozzles should be provided for all
hoses.

A.9.4.8 Transfer points can also require dust suppression.

A.9.5 The key concept in coal storage is to prevent spontane-
ous combustion. Preventing spontaneous combustion re-
quires all of the following:

(1) Eliminating air entrainment in the coal
(2) Eliminating heat sources near the storage
(3) Preventing moisture in the coal

A.10.2.2 This process can be accomplished by pressurization,
sealing the room, or air filtration. Housekeeping and coal-
wetting agents also can be used to reduce the coal dust in the
room. Coal dust should not be allowed to accumulate inside
electrical cabinets.

A.104.2 CO, systems are not recommended for occupied

areas. If a CO, system is used, it should have a maintenance
lockout.

A.10.5.1 If the building has a standpipe system, a fire hose
can be used as a substitute for a fire extinguisher as detailed in
NFPA 10, Standard for Portable Fire Extinguishers.

A.11.1 For mineswhere the response time of the public fire
department is in excess of 30 minutes, an emergency orga-
nization that is trained in basic fire-fighting techniques
should be developed. Training should consist of the use of
large extinguishers and small hose streams 38 mm (1% in.)
to provide immediate fire-fighting efforts until the local fire
department arrives. This training would also include proce-
dures for using fire hose off a water truck or any other
nearby sources of water. A crew consisting of at least five mem-
bers for each shift should be trained in fire-fighting operations.
Detailed firefighting procedures should be developed for each

type of potential fire, for example, dragline, shovel, mobile
equipment, warehouse, and office. Training should be con-
ducted based on those scenarios.

A.11.2.5.1 Two portable water cars, readily available, can be
used in place of the water lines prescribed in 11.2.5.1.

A.11.2.5.5 A multiple hydrant is a short length of 76.2 mm
(3 in.) or 101.6 mm (4 in.) pipe, usually with three valved
outlets (hydrants) to which fire hose lines can be connected. If
the mine is equipped with a foam generator for fighting fires,
there should be an additional outlet to feed the generator. An
alternative is to assemble the hydrants from grooved pipe fit-
tings that also have threaded tee connections to which the
~valved outlets are connected. The multiple hydrants should
have adapters that allow them to be connected to any of the
pipe sizes in use at the mine.
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Air compressors ..... 4.3.32.2,435.3.3.4.14,A.4.33.22, A4.3.3.3.4.14 Materials and construction
Alarms and alarm systems Mobile equipment .........cocooiiiiiiiiiiiiinii X

Conveyor OPEIAtON oeiiiiniiiiiiiibiin s 9.1.1(7),9.2.1 Preparation plants and crusher buildings ................. 6.3,A.6.3

Dryer operation .......ocoooiviieiinns 6.434,64.3.5 64311 COal SIOFAZE ... veveeereereeraeararreneenenen. 6.1.3,9.5,A9.1,A05

pust collectors ... s 6.224.2.1 Combustible (definition) ................ccocorrrurureuererienrnann. 3.3.6

ire alarms and alarm systems tible liquids
Equipment operator’scab .........53.5.1.3,5.3.5.2.2,5.3.5.3.2, Co(l;;b;;jn;s L see Containers
5.35.4.1.1,5.355.1.2,5.3.5.5.3.2,A.5.3.5.2.2 ODERRIOn ... 337 A3.37
LoadOuts «....neeenen 10.4.1.1, 10.4.1.2 €. 11109!1 ................................................ D4, 3.
. LT e e Dispensing ...........c.ooovinees 7.1.2.5(9), 7.6.7,7.6.8, 8.4.3,A.7.6.8
Mine buildings, surface ... 8.6.1 ° .
L. N Releases, leaks, orspills ............... 4.24.1,4.24.3,7.3.2,7.63.7,
Surface mining Operations ........... 5.3.3,5.3.7.3.6, A.5.3.7.3.6
7.6.3.8,7.6.5.2.4,7.6.8.7,7.6.8.8,8.4.6,A.7.3.2
Underground mining operations .............c..covuviruenns 4.3.2, ! MR
433395 to 4‘3.3.3‘2'7 4.3.3.3.5.6,4.3.34.4, A432 Storage and use ... 11.1.6; see aiso Combustible liquid storage areas;

Hydraulic equipment operation ............ccocvviiiinninnnn, 10.2.6 : Tank§ .

WRLETEIOW .evveeeeeeeeeesseeeeeeeeeeneene, 4.3.3.32.3 t0 4.3.3.3.2.7 Coal processing Operations ..............c.o...ooe.. 6.24,A62.4
Antifreeze systems, sprinkler ........ 4.33.3.4,43.3.5.45, A.433.3.4 Mine surface buildings ..........c.ocoomninenn 74,84 AT45
Application of Standard ..................cccveeeeecreeeeerenn, 1.5,A.1.3 Mobile equipment ...........coooiiiiiiiin i 7.6.7
Approved (definition) ...................cccoveruenieniinn. 3.2.1,A3.2.1 Surface equipment ................. 5.2.1.3,7.42 to 7.4.8, A.7.45
Atmospheric tanks ._................. 7.3.3,7.6.2.6,A.7.3.3.4,A.7.3.3.6 Underground operations ...................... 4.2.9,4.33.2.1(2),

Definition .........oeiviiiiiiiiiiiii e 3.3.2 4.3.3.3.1,4.3.44.1(2), 7.6,A4.3.3.3.1,A.7.6
Authority having jurisdiction (definition) ................ 3.2.9 A.322 Transfer and transportof ........................ 7.6.3,7.6.7,A.7.6.3
Automatic sprinkler systems ....................... see Sprinkler systems Combustible liquid storage areas

Exempt tanks and containers ..........c.ccoeeiiiiiiiiiiin, 7.6.1.2
Fire suppression ..............coooiiiiian 4.3.3.2.1(2), 4.3.44.1(2),
B- 7.65.2,A.7.5.6.2.7,A.7.6.5.2.10
Bag-type dust collectors ........................ 6.2.24.1 Fixed ...ocoiiiiiiiiiiiii e
Barge loadouts .....................ol Chap. 10 Definiton
Barricading materials ... 11.2.6 Enclosure for
Battery FOOMmS ..........oo.iiiiiiiii 8.2.4 MOBILE +evveee e e
Belt conveyors ... see Conveyors Definition
Bins, coal ... 9.5,A.9.5 e N P
Boiling point (definition) ......................... 3.3.3,A333 Definition
Bmldmgs, mine surface ..............ooiiiiiiiiiiiiinal) Vieens Chap. 8 Combustion (def'miﬁon) . 3311, see also Spontaneous combustion
Compressed gas storage and Use ...........cooeeviinnenenes 8.5,A.85 Com d
. pressed gas
Construction .........coooiiiiiiiiiiiiiii 6.1.1,6.3.1, 8.1 S
torage and use :
Crusher .......oooiiiiiiii e 6.3,A.6.3 - . :
. . . . Coal processing operations ..............oceevveviiiiiiiannnns 624 |
Explosion venting .............ccoiiiiiien see Explosion venting . . ;
) . ; > Cutting and welding ........c.ooeiiiiiiiiieiiiienenn.. 7.1,A7.1

Fire detection and protection .............c....ovet 8.6, 11.1.6,A.8.6 . P

Fi . Mine surface buildings ..............ooiin, 8.5,A.85

ir€ Prevention ......cccvviieiiieiiiiiiiiii it 8.2 Surf: i 595 715 7.9 A7.15.9

Flammable and combustible liquids storage and usage ......5.2.4, WPRACE OPETTLONS +--vvvavvverneennes e m 1A AR A

74 8.4 ATAD Underground operations ................... 4.2.3,714,A7141
Life safety .’. , . .' ............................................. 8.3 Transp?rt, underground ... 713
Preparation plants ..o 6.3,A.6.3 Construction .
Bunkers, €0al .........cviuiireuirieiatetiieiaeie e 9.5,A.9.5 Coal storage eqUIpMeNt ...........cooovnevnn, 9.5(2),9.5.2.3
Buried tanks, leakage and overfill of .............................. 735 Loadouts ......coovvvviiiiiiiiiinininn., 10.1, 10.2.2, 10.2.3, A.10.2.2 ;
Mine surface buildings .................. 6.1.1, 6.3.1, 8.1 ;
Containers ....................... see also Closed containers; Safety cans
-C- Combustible liquid .................... 7.6.12,7.6.1.3,7.6.2,7.6.3.1,
Carbon monoxide detectors ...................... 4.3.2.2.1,A4.3.2.2.1 7.6.3.4,7.6.3.9107.6.3.11, 7.6.4, 7.6.8.6,A.7.6.2,
Center pin/collector ring areas ............c.cceevviievniininn. 5.3.5.1 A7.6.3.10
Classification of hazard, electrical ................... 6.2.1,A.6.2.1.4.1, Definition .....c..oiiiiiiiiiii i i e 3.3.12
A6.2.1.6,A.6.2.1.7 Flammable liquid ...................... 7.5.12,75.14,752,754.1%
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INDEX 12047
Conveyors ...l 9.1,A9.1 Emergency lighting ....................... 6.3.1.9, 8.3.2, 10.3.2
Below-grade reclaim conveyors ...........c..ccoiiiiiiiiiiiinen.L. 9.3 Emergency materials, underground fire fighting ............... 4.3.4.5
Coal processing operations ................coevevennn... 6.3.2.3.3,6.5 Emergency relief venting, aboveground storage tanks ......... 7.3.3.4
Loadouts ........oooiiiiiiiiiii s 10.1.2 Emergency response
Overland ... e 9.2 Loadouts, response plan for .................oo 10.56.2, 10.5.3
Underground ...........oooeiiiinninn.n. 4.2.6,94,A426,A9.4 Procedures ..........coooiiiiiiiiiiiiiii 11.1, A.11.1
Carbon monoxide detector installation ... 4.3.2.2.1, A4.3.2.2.1 Surface OPerations .......c.ouvviviiiiiiiiiiiii e 11.3
Fire detection and alarm installation ...................... 4322, Underground operations ................ 11.2,A.11.25.1,A.11.25.5
A4.3.2.21,A.4.3.22.3 . Emergency response team ............ 9.4.7.11,11.2.1.1, 11.2.2, A.11.1
Fire suppression ............c....oo..l. 4.3.3.2.1(1), 4.3.3.3.2.12, Emergency vehicles ..................ooonn 11.2.3
4.3.4.4.1,9.4.6,A.4.3.3.2.1(1) Employee training ..............coeeiienineiininaineiainian.. see Training
Manual extinguishing ............................ 9.4.7,A.94.7.4 Enclosures
Crusher buildings ...................cc 6.3,A.6.3 AQr COMPIESSOT ...\eniiiiiiiiiin i eneanen 4.3.3.2.2(2)
Cutﬁng ........................................... see Welding and cutting Coal processing p]antsy electrical classification
Cyclone collectors, venting ................... 6.4.2.5,6.4.5.2, A.6.4.2.5 of hazard ........ 6.2.1.3 to 6.2.1.6,A.6.2.1.4.1, A.6.2.1.6
Combustible liquids storage areas ....................... 7.6.5.2,
-D- 7.6.6,A.7.5.6.2.7,A.7.6.5.2.10
Fire-resistant ...........oooiiiiiiiiiiiiii 7.6.6
Dedusters .........coooviiiiiiiiiii e 6.1.2.1 o
Definitions ... Chap. 3 . Deﬁmnotl ST S 8.3.19
Deluge systems ............ocooiiiiiiiiiiii i 9.4.6,9.5.2.9 Equ}pment, TR - cooveerencnreereneenennenee see Mining equipment
Detectors ........... see also Fire detectors and detection systems; Heat Equlpm(.ax.lt operators
detectors Definition ..o 3.3.16
Carbon monoxide ................ 43.2921,A43221,A43223 Fire suppression equipment, activation of ................. 4.3.3.1.2
Methane ... 9.3 Fire suppression systems, alarms for ... 5.3.5.1.3, 5.3.5.2.2,5.3.5.3.2,
Diesel-powered equipment .............................LL 5.3.6,5.3.7.1, . 5.3.5.4.1.1, 5_'3'5'5'1',2’ 5'3'5'5'3'2’1}'5'3'5'2'2
A5.56.1.1,A537.1.1,A7.65 Training, fire suppression equipment operation ........ 5.3.7.3.11,
Defiition .........c.ccuceueererneenrrnnnen. e, 3.3.13 . 11.2.12
Fuel storage areas ...............ocvviiiiiiiiinenonn.. 4.3.3.2.1(2) Eqmval(.ency tostandard ... 1.5
Direct-fired dryers ............o.ocovevernrererensrrsonsinnnrnnns 6421  Evacuation ......... 4.3.46.2, 11.1.1 t0 11.1.3,A.4.3.3.6.1(11)
Doors Excavators, hydraulic/diesel ................. 5.3.6,7.1.5.1,A.5.3.6.1.1
Dust producing SECHONS .............ceeereevirerresesssenenn. 6.3.1.6 Exits SITPRTIIIRRES P RETTTLIIIPPPOR see Means of egress
Self-closing .........cocoveiiiiiiiiiinieniiieen. see Self-closing doors Explosion prevention .............c...coooeiein 62,A62
Draghines ............ccooveeeeeennn. 5.3.5,5.3.7.1,A.5.3.5,A5.3.7.1.1 Explosion venting .................... 6.112.1,6.1.1.2.2,6.2.3,6.42.5,
Dry chemical car, portable ........................ 11.2.3.2.2,11.2.3.2.3 . .. 645A6231,A6425A645
Dry chemical extinguishers ............................ 43.41,5.3.7.11, Extinguishers, portable fire ... 11.1.4
7.1_2.5(3), 9.4.7.12,A.4.3.4.1.1.1,A.4.3.4.1.2.3, Coal pI‘OCCSSlng operauons ......................... 6.3.2.1, 6.3.2.5.1
A5.3.7.1.1 Combustible liquid dispensing areas ...............c...c..0. 7.6.8.5
i s houishi 9 Definition ....cooiiuiiiiiit i e e e 3.3.41
Dy chemxcalge.:%x’xg\.x:;;g SYSICMS oveereeenens 43321(2),5.32 Flammable liquid dispensing areas .....................oc.eel 7.5.4.4
DEYEES ©..vieeiienieeeeees e e eeee e ets e e e 6.4,A6.4 Loadouts .........ooooviviii 105.1,A.105.1
Dry pipe sprinkler systems Mine surface buildings ................... 8.6.6,A.8.6.6
DefINItion ...v.iveeiiiiiaaeseiiieeetiieeeeariee e e 3.3.14 Storage tanks, in vicinity of ... 7.3.8
Underground mining operations ........... 4.3.3.3.2.6,4.3.3.3.2.9 Surface operations ............cooe.... 534,5356,53.7.1,11.3.1,
4.3.3.3.5,4.3.3.5.3,A4.3.3.35 A5.34.1,A5.3.4.8(8),A5.3.7.1.1
Ducts Underground operations ...............ooevenn... 4.3.3.2.2,4.34.1,
Dust collector ...... 6.2.2.1.1,6.2.2.2, 6.2.24,A.6.2.2.2.1,A.6.2.2.4 9.4.7.12,11.2.1.1,A4.3.322,A4.3.4.1.1.1,A4.34.1.2.3
Exhaust ... 6.2.3.2 Welding and cutting processes ..................... 7.12.5,A.7.1.2.5
Dust, rock ... see Rock dust
Dust collectors and removal equipment .................... 6.1.2,6.2.2, -F-
Alarms 95.25,A6.1.2.2,A62.2.2.1,A.6.2.2.4 6.9.9.49.1 Fire alarms and alarm systems ........... see Alarms and alarm systems
BRS oovocveen s, 622,432, Fire detectors and detection systems
AZ-LYPE e 6.22.4.1 » o,
Location 69913 6999 A69991 Definition ... 3.3.17
""""""""""""""""""" TS T e dy ST Loadouts ...........ccoieiiiiiiiiiinnee... . 1041, 10431
Mine surface buildings ... 8.6,A.8.6
-E- Surface mining operations ................... 5.3.5.5.1.2,5.3.5.5.3.2,
Egress ......coocvvenieieninnnnn, see Emergency egress; Means of egress 5.3.6.5,5.3.7.2,A.5.3.7.2.5
Electrical classification of hazard .............. 6.2.1,7.5.1.1,9.1.1(8), Underground mining operations ................ oo 4.3.2,A432
A62141,A6.21.6,A.6.2.1.7,A.75.1.1 Firedrills ..................... 9.4.7.11, 11.1.5(1)
Electrical equipment ........ 11.1.6; see also Intrinsically safe electrical Firefighting team ........................ see Emergency response team
equipment Firehose ...........ccoooiiiiiiiiii see Hose
Compressed gas storage in vicinity of ..............ccooeeee. 7.1.5.6 Firemains ... 6.3.2.4.2
CONVEYOIS ..oovivirinineineniiaiiiarnannnn. 9.1.1(8), 9.4.6.12.4, 9.4.9 Fire prevention
Cutting and welding equipment, grounding of ............. 7.1.2.3 Coal processing Operations ..............cocovvvieviiainenns 6.2, A.6.2
Flammable liquid storage area ..................... 7.5.1.1,A.7.5.1.1 Loadouts .........cooviiiiiiiiii 10.2,A.10.2.2
Loadouts ......ocoviiiiiiiiiiii e 10.2.3, 10.2.5 Mine surface buildings ...........cco.ooc 8.2
Shovels .......cocviiiiiiaianiin., 5.3.5,5.3.7.1.1,A.5.3.5, A.5.3.7.1.1 Surface mining operations ...............ccooviiiiniinnn. 5.2,A.5.2
Surface mining operations ..................... 53.7.1.1,A53.7.11 Underground mining operations ..................c........ 42,A4.2
Unattended ........ooooiiiiiiiiiiiiiiiiiia, 4.3.3.2.1(5) to (7) Welding and cutting operations .......... 7.12,A7121,A7.125
Electrical rooms or cabinets ............................ 5.3.5.5, 6.2.1.9 Fire protection ..................... see also Extinguishers, portable fire;
Emergency egress ...................ol 11.1.1 t0 11.1.3, 11.1.5 Fire suppression systems
Definition ........coooiiiiiiiiiii 3.3.15 Coal processing operations ..............cocoviininnn. 6.3.2,A.6.3.2
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Loadouts ...ovueeiiiiiiiiiii s 10.4,A.10.4.2
Surface MINING ....ovvvvviiiiiiiiii 5.3,A5.3
Underground mining operations ................... 4.3,94.6,A4.2
Fire-resistant construction ................cooonee. 4.25.1, 4.3.3.2.1(7),
7.14.8,7.1.5.4,7.6.5.2.5, 7.6.6
Definition .....cocviiiiiiiiiiiiiiiiiaiie e 3.3.18
Fire-resistant enclosures ...............oooviiiiiiiiiii, 7.6.6
Definition .....oco.iiiiiiniiiiiiiiii e 3.3.19
Fire risk assessment (definition) ....................ool 3.20
Fire risk reduction .............oooiiiiiiiiiii s 5.2,A.5.2
Fire suppression systems ....... see also Fixed fire suppression systems;
Foam suppression systems; Sprinkler systems
Coal processing operations ........... 6.3.2.2 10 6.3.2.5,A.6.3.2.2.1,
A6.3.23.1,A.632.41,A6.3.24.4
Loadouts ....cooovieieininiiiniieaaeaenes 10.4.2, 10.4.3,A.10,4.2
Mine surface buildings ...... 8.6.1.2, 8.6.2 to 8.6.5, A.8.6.2, A8.6.3
Mobile equipment ........c.ocoiiiiiiiiii 11.2.1.2
Self-propelled equipment ........... 4.3.3.6,A.4.3.3.6.1,A.4.3.3.6.2
Surface mining operations ...................... 5.3.2,5.3.3, 5.3.4.7,
5.3.5.1t05.3.5.5,A.5.3.5.2.1,A.5.3.5.2.2,A.5.3.53.1,
Ab5.3.54.2 '
Draglines and electric shovels ...................... 53.5,A.5.3.5
Hydraulic/diesel excavators ..................... 5.3.6,A.5.3.6.1.1
Mobile equipment ........ocoiiiiiiiiinin. 53.7.3,A.5.3.7.3
Training inuse of ... 11.1.1,11.1.2, 11.1.4,
11.1.5,11.2,A.11.2.5.1,A.11.2.6.5
Underground mining operations .................... 495.1,4.2.7.2,
432222, 4.5.3,A433
Applications ...l 43.3.2,A.43.3.2.1,A433.22
Conveyor belt drive .......c.coveiiiiiiiiii 9.4.6
Inspection, maintenance, and testing ............ 4.3.3.4, 4.3.35
Self-propelled equipment ........ 4.3.3.6,A.4.3.3.6.1,A.4.3.3.6.2
Firewatch .....ooviiiiiiiii e 7.1.2.5(6), 7.1.2.7
Fixed fire suppression systems ....... see also Fire suppression systems;
Sprinkler systems
Coal processing operations ...............c..o.... 6.3.2.2,A.6.3.2.2.1
Combustible liquids storage area ... 7.6.5.2, A.7.5.6.2.7, A.7.6.5.2.10
Definition .....coceiiiiiiiiiiiiiiiii e 3.3.21
DIYETS vttt e e sttt et a e 6.4.4
Surface mining operations .............c.oeiiiinn. 5.3.7.3,A.5.3.7.3
Underground mining equipment ...........c.....ooenes 4.3.3.1.1,
A43.3.1.1(3),A43.3.1.1(4)
Flammable liquids
CONTAUINETS ..ovveniiieeiratiiareatataie i eiaeiianans see Containers
Defimition ......o.oviiiiiiiiiiiiiie e 3.3.22, A.3.3.22
DiSPensing .....ouvuveveeririianieinniinineenes 7.1.2.5(9), 7.5.4,8.4.3
Releases, leaks, or spills ........ 424.1,4.2.4.3,7.3.2,84.6,A7.32
Storage and use .......... 11.1.6; see also Flammable liquids storage
cabinet; Flammable liquid storage areas; Tanks
Coal processing operations ..............ccocoioiiniiiiiiiiias 6.2.4
Mine surface buildings ..................... 5.2.4,74,84,A745
Surface equipment, StOrage on ..................... 5.2.1.3,5.24,
7.42107.4.8,A.745
Underground ......... 42.8,4.333.1,7.5,A43331,A7511
Vehicle fueling ..........cooiiiiiiiiiiiiiii 7.4.8
Flammable liquids storage cabinet ............ 7.4.3,744,84.2,843
Flammable liquid storage areas ....... 75.1.1,7.5.1.4,75.3,A.75.1.1
Definition ...c.cvvviiiiiniiiiiiii i 3.3.23
Fire suppression systems ..............ooooiivi, 4.3.3.2.1(2)
Flammable vapors .......... 4.2,7.1.2.5(10), 7.6.1.4, 7.6.5.2.13, A4.2
Flash point .........o.ooiiiiiimiii e 7.4.6
Definition ...c.oevviiniiiiiiiiiieiie s 3.3.24,A.3.3.24
FIOOAS ...oeniininiiiiniiii et 10.5.3
Flow testing, sprinkler system ....................... 4.3.35.2,4.3.35.3
Flushing, sprinkler water-line connections .................... 4.3.35.1
Foam generators ............... 434.3,9.4.7.8,11.2.1.1,11.2.2,11.24
Foam suppression systems ..............c.cooeeueens 5.3.2,9.4.6, 9.5.2.9
High-expansion foam ... 4.3.3.2.3,11.24
Foam-water solution, hose discharge of ................... 43.42.1.13
Foam-water sprinkler systems ...... 4.3.3.2.1(2),4.3.3.3.1,A.43.33.1
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Gas, compressed ............coeeiiiiii. see Compressed gas

Gaseous fire suppression systems ...... 5.3.5.5,8.6.5, 10.4.2,A.10.4.2

Grounding
Electric cutting and welding equipment ..............cco.eee 7.12.3
Preparation plant structure ..................oeol. 6.2.1.7,A.6.2.1.7
SLOTAGE LANKS ...'vvirnernrinreneeneriann e aenasanssaes 7.8.7.2
TanK trucKS «oeevveiiieitiriiiiia e aaaeaes 7.3.7.3

H-

Hand hose line SyStems ............ocoovieiiiieiiiiiiainiaeae 4.3.4.5.3
Definition ...o..vviiiiiiiiiiii e e 3.3.25
Underground mining operations .................. 434.2,A4342

Heat detectors ..........ccoeveeveeness 4392292 A4321.1,A4322.1
Conveyor belt drive .................oooni. 9.4.6.11.1,9.4.6.12.1.1
07V o) O TR 10.4.3.1
Surface mining operations ................... 5.3.5.5.1.2,5.3.56.5.3.2

High-expansion foam .............c..ooo 4.3.3.2.3,11.24

Hoods
Dust colleCtor ....ovvvrvineieiiineeiniiines 6.2.2.1.1,62.243
Venuhtmg ....................................................... 6.2.3.2

Hose ... 11.2.1.1,11.2.2,11.2.5, 11.3.4 t0 11.3.7, A.11.2.5.1, A 11.2.5.5;

see also Hand hose line systems; Standpipe and hose
systems
CONVEYOT SYSLEMS ..ovrvaerrerennansnensss 9.4.7.2 to 9.4.7.4,A.9.4.74
Emergency vehicles ... 11.2.3.1,11.2.3.2
Water supply for hose streams ...... 431.2,A4.3.1.2.1,A.43.1.2.2
Welding and cutting operations ..........c.cooeoiiiinne 7.1.2.5(3)

Hot work .......ccoiiiiviiiiiiiiieiiiieeas see Welding and cutting

Housekeeping
Coal processing operations ........... 6.2.6,6.3.1.2,6.3.1.3,6.3.1.7
Coal SEOTAZE «.viniiiriniaiiani et caeiiaaasaaiaaaaees 9.5.2.8
Combustible liquids storage ..........c..oovviinians 7.6.8.7,7.6.8.8
CONVEYOTS ...euvnreeanranaratuenenanaitieieninasanannenne 9.1.3.1,9.14
SUIface OPETAtiONS ....uvueeereueseneeniiniiirereaaseeceeanaes 521
Underground operations .................... 42.4,76.3.61076.38

Hydrants
Coal processing Operations .............c.covivierneeieess 6.3.2.4.2
Definition ......coooiiiiiiiiiiii e 3.3.26
Mine surface buildings ... 8.6.3,A.8.6.3
Surface OPErations ..........ococeviiieiiiiiiiiiiniianns 11.3.2,11.3.3
Underground operations ................ 4.3.1.3,4.3.45.3,11.25.2,

11.2.5.4,11.25.5,A.4.3.1.3.1,A.4.3.1.3.2,A.11.255

Hydraulic equipment ............c.c.coenieienonn. 5.3.5.2,5.3.6,5.3.7.3,

6.3.2.2.3,9.1.1(6), 9.4.6.2,9.4.6.11.1.1, 10.2.6,
A5.3521,A53522A536.1.1,A53.73
Fire-resistive fluids .......oovviveiiiiiiiiiiiiis 427
Unattended . .onnee it i aees 4.3.3.2.1(4)
1

Ignition sources ..............c....oo.oen see also Open flames; Smoking
Conveyor BEIS ... .ouiuiiieeiirinnn i 9.1.3
Flammable and combustible liquids storage and use ......... 7.4.7,

7.5.1.3,75.3.2
Surface mMining Operations .........oceeeeiiieiiuaiaaan.. 5.2,A.5.2
Underground mining operations ...........c.ocoviereees 42,A.4.2

Important structures (definition) ..................ooo 3.3.27

INBY et 4.3.2.1.4,7.1.2.5(7)
Definition .....oociieiiiiiiiiiiii e 3.3.28

Indirect heat exchange-type dryers ................... 6.4.2.7,A.6.4.2.7

Inspection
DIVEIS .viiiiniiiiiniiareniieeaneeainens 6.4.2.5.2, 6.4.2.6, 6.4.3.10
Emergency materials ......c..ooiiiiiiiiiine 43.45.4
Extinguishers, portable fire

Coal processing OpPerations ............o.cveveieseanriense 6.3.2.5.1

Mine surface buildings ... 8.6.6.1

Surface mining operations .................. 5.3.4.8, A.5.3.4.8(8)

Underground mining operations ........ 4.3.4.1.3,A.43.4.1.3.2
Fire detection and alarm systems

Surface operations ................ 5.3.7.2.5, 5.3.7.2.6, A.5.3.7.2.5



INDEX 12049
Underground operations ....................... 4.3.2.2.11,4.3.2.3 Mine Safety and Health Administration .............. 6.2.1.4.1,A9.1.1
Fire suppression systems Mine surface buildings ..................... see Buildings, mine surface
Coal processing operations .............ccocvvvvieennn.. 6.3.25.5.4 Mining equipment .......... see also Mobile equipment; Self-propelled
Surface operations ................ 5.3.7.3.6, 5.3.7.3.9,A.5.3.7.3.6 equipment
Underground operations ............cccoouvenens 4.3.34,4346.3 Fixed suppression systems for ...l 4.3.3.1.1,
Surface mining equipment ............cocoiiiiiiiiin 5.2.2 A4.3.3.1.1(3),A4.3.3.1.1(4)
Welding and cutting operations .................... 7.1.24,7.1.2.12 Surface
Intrinsically safe Extinguishers, portable fire ........ 5.3.4,A.5.3.4.1,A.5.3.4.8(8)
Definition ... 3.3.29 Flammable and combustible liquids storage on ............ 5.2.4,
Protective signaling system ...........c.ccooiiiiiiiiiin, 43214 7.42107.4.8,A745
Intrinsically safe electrical equipment ........... A43214,A621.6 Inspection and maintenance ...............ooiiiiiiiinnn. 522
Mobile equipment ................... see also Self-propelled equipment
I- A€rosol €ans ON «...cvvviiiiiiiiiiiiiiiiii e 7.5.1.6
o Definition ...uuiiiiiitiriieriiireiiie e aieaererasraaeannanns 3.3.33
L?beled (definition) .............cocoii 3.2.3 Fire protection for 5.3.7,6.6,11.2.1.2,A.5.3.7
mﬁ::‘;gg'm 103 Flammable and combustible liquids storage, transport,
Mine surface buildings .................. 8.3 and dispensing on .......... 74210748,76.7,A745
Lightning protection ...............ccoiiiiiiii 6.3.1.11
Liquids -N-
Combustible ... see Combustible liquids Noncombustible (definition) .............c..c.ocoiiiiiiiii.n. 3.3.34
Definition .....coiiieiiiiii i e 3.3.30 Normal operation (definition) ...........................l 3.3.35
Flammable ... see Flammable liquids
Listed (definition) ...................con 3.24,A.32.4 O-
e e Py SN X 787,747,751
DEfINION .. .veuvceeeeeeeesereanesenueseseseaaeeneneseeaseeee 3.3.31 Operating area (definition) .............ccoovorinicinnen 3.3.36
LP-GAS ..uvveeevenesannninaetsneneetanessanasescaeensienes 6.2.4,7.2 Outby (definition) .........covomrviinini s 3.3.37
Lube oil systems ....................cceeee 5.3.5.3, 6.3.2.2.3,A.5.3.5.3.1
-P-
-M- Paints, storage of ... 7.5.2.1
Maintenance Pallet SLOrage ...........oouveurenriioriiieieniiieieecaes 7.6.5.2.14
Coal processing Operations ...........cc.oveeveaenieninen 6.2.5,6.3.2.5 Permissible equipment (definition) ..................c......o.o. 3.3.38
Extinguishers, portable fire Pfersonal protective equipment (PPE) ................. 7.1.1.2,11.2.2.3
Coal Processing OPErations ......................eeeeeens. 6.3.25.1 Pfles,' P 71 9.5.3,A9.1
Mine surface buildings ............coeeereernveerrneeenne. 8.6.6.1 Pipeline systems ................c...ooon 7.6.3.1,7.63.12,A.7.6.3.12
SUIface OPETAtONS .....ccceeeeeeeeeeeeennnans 5.3.4.8, A5.3.4.8(8) Deﬁanlon ........................................................ 3.3.39
Underground operations .................. 43413,A4341.32 Pneumatic cleanexs .......... SPLLRREEEERRP RIS 6.1.2.2,A.6.1.2.2
Fire detection and alarm systems Portable extinguisher (definition) .....................cll 3.3.40
Surface OPErations ........................... 5.3.7.9.5 A.5.8.7.25 Pomble. ta.nks ............................. 7.6.2.4, 7.6.2.5,7.6.3.1,7.6.4
Underground operatjons _______________________ 43.2211,4323 Deﬁm.uon ........................................................ 3.3.41
Fire suppression systems Preparation plants ................ociiiii A9.1
Coal processing operations ................. 6.3.9.5.2 t0 6.3.9.5.4 Ptessure \.'esse]s .......................... 7.6.2.7 t0 7.6.2.15, A.7.6.2.10
Surface operations ............ 5.3.7.3.5 to 5.3.7.5.11, A.5.3.7.3.6 Deﬁn.mon ........................................................ 3.3:42
Underground operations ............... 43.1.4,43.3.4,43354, Process.mg, .coal. ...................................... see Coal processing
43.3.6.1(11), 4.3.4.2.2, 43.4.3.2, 4.3.4.6.3, Protective signaling systems ............. see Alarms and alarm systems
A4.33.6.1(11),A.4.34.29 Purpose of standard ... 1.2
Surface mining equipment .............ocooiviiiiiiiina 5.2.2
Maintenance shops ......... 4.2.5,4.3.3.2.1(3), 4.3.4.4.1(1),A425.1 R-
Manual fire fighting ............... 11.L.1,11.1.2, 11.1.4, 11.1.5; see also Rail loadouts ............coooiviiiiiiiiiii Chap. 10
Extinguishers, portable fire . References ............c.ocoiiiiii Chap. 2, Annex B
CoNVeyor SYSLEINS ...uvvvvreiirineiiiniiiiiiiieneaeens 9.4.7, A.9.4.7.4p Retroactivity of Standard ....................ccceeeevsereereacrnnannens 1.4
Loadouts ......c.ooiiiiiiiiiiiiii 10.5,A.10:5.1 Rock dust
Surface mining OPETALONS ...conmrrrrttnntiiriine e 5.3.5.6 Conveyors, use on entries in ...............oooiiiiiiiiaae... 9.4.2
Underground mining operations ...................... 43.4,A4.34 Fire suppression use .............c.coenie. 4.3.4.4,7.12.5(3),9.4.7.7
Means of egress Spills, COVEring FOT ......c.vvrureviiereriereeninnn. 7.6.3.8,7.68.8
Emergency .....c.ccoooeviiiiiiiiiin see Emergency egress
Exitsigns ........oooociiiiiiiiii 6.3.1.10, 8.3.3, 10.3.3
Lighting «ooeovevvvrrorineeeeeainireeaesieesennnes 6.3.1.9, 8.3.2, 10.3.2 -S-
Loadouts .....oviviiiiiiiniiiii e 10.3.1 to 10.3.3 Safetycans ...........cooiiiiii, 7.5.2.3,7.54.1,7.6.3.1
Mine surface buildings .................... 8.3.1t08.3.3 Definition .......ooiiiiiiiiiiiiiiiiii 3.3.43
Remote coal processing operations ................oooiueean 6.3.1.8 Scope of standard ..., 1.1,All1l
Methane detectors .............cccoiiiiiiiiiiiiiiiii s 9.3 Self-closing doors ............ 5.3.5.3.4,7.6.5.2.7,A.4.25.1,A.7.6.5.2.7
Methane gas Definition ... 3.3.44
Concentration testing ............coveviiiiiiianiiiiiinn... 7.1.2.5(5) Self-propelled equipment
Electrical classification of hazard ................ 6.2.14,A.6.2.14.1 | D153 5311 7o 3 AN 3.3.45
MODIEOTS «e.vtneerainerin e et ceerera e raneanranerarsenan 422 Flammable and combustible liquids storage ......... 7.4.2t0 748,
Mine operators A745
Definition ...........oooiiiiiiiiiii 3.3.32 Surface operations .................... 5.3.7.1,5.3.7.3.11, A.5.3.7.1.1
Fire-fighting organization, planning for ................... A4346 Underground operations ........... 4.3.3.6,A.43.36.1, A43.36.2
Underground fire protection systems, role in ............. 4.3.1.1.3, Shall (definition) ..............ooiiiiiiii 3.2.5
43.1.3.1,A4.3.1.3.1 Should (definition) ................ccoiiiiiiiiii 3.2.6
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Shovels, electric .........cc.coooinntn 5.3.5, 5.3.7.1,A.5.8.5,A.5.3.7.1.1
Signaling systems, Protective ..............oooeimnienes Alarm systems
Signs .
EXAL vviuenennreancneinnierneeaaaeenanans 6.3.1.10,8.3.3,10.3.3
LTy 11T S RO 7.3.7.1,7.4.72
Silos, €oal ...o.oiiiiii e 9.5,952,A9.1,A9.5
Smoke COMLIOL ......uiieeniinniiineiannaare e tineaenaeiiaes 11.2.1.1
Smoking .......ccoocvieiiiiens 42.1,7.3.7.1,7.47,821,102.1
Spills
Cleaning ............ 49243,521.1,7.6.3.7,76.38,7.68.7, 7688
CONAINIMENE +.utvriererreererrennnnnns 7.3.9,76524,84.6,A732
Spontaneous combustion ...........cccciiiiiiieanes 6.2.2.4.2.1,9.5(1),
9.5.1.2,9.5.2.9,9.5.3.3,9.5.3.5,9.5.3.8, 10.2.5,A.9.1
Sprinkler systems
Coal processing operations ......... 6.3.2.3.2, 6.3.2.5.2 10 6.3.5.2.4
[0y 1 Lo T 9.5.2.9
Conveyor Belts .. .....vvevieiiiiiiiiinen e 9.4.6
Mine surface buildings ........c.cocoviiainiines 8.6.1.2,8.6.2,A.8.6.2
SUIFACE OPETALOTIIS ...vvnvreernsrusnrnnresrennteresnseraenees 5.3.2
Underground OPErations ..........ooeeeessieeneess 43.3.3,A.4.3.33
Antifreeze systems ............... 43.3.3.4,43.354.5,A43334
Foam-water sprinkler systems .........cooooeieenennn 4.3.3.2.1(2),
43.3.3.1,A4.333.1
Testing and MaINLENANCE ..ovuevrrenreerveseenn 4.%.3.4,4.3.3.5
Standard (definition) .............ocoiiiiiiiiiini s 3.2.7
Standpipe and hose systems )
Coal processing Operations ...........ooeeeacnens 6.3.2.3,A.6.3.2.3.1
Surface mine buildings ........ccooieiiiiiiiiie 8.6.4
Static electrical discharge, cOnveyors ..............c.cooovienieenss 9.1.3
SHCKEE tUDES .....veeeneenineineiias e eianas et eras 9.5.3
Storage
[0 L R EEE T 95,A91,A95 -

Combustible liquids .. .see Combustible liquids; Combustible liquid
storage areas; Tanks

Compressed gas
Surface StOrage .......cooeeciiierinraraienies 595, 7.1.5,A.7.1.5.9
Underground SIOTAZE ...c..oeureemssrareoeessisees 7.1.4,A7.14.1
Flammable liquids ........ see Flammable liquids; Flammable liquid
storage areas; Tanks
| X €Y O D 7.2

Mine surface buildings, combustibles in
Storage tanks .........ooeoiiiiiiiiiiiaiieie e

Structures, open ..... 6.1.1.1, 6.1.1.2; see also Buildings, mine surface
Suitable (definition) ............coooieriiiniiiiaa 3.3.46
Suppression SYStEMS ...........ocieicenens see Fire suppression systems
Surface mining OPerations ..............ccoecoerenieiiiamisens Chap. 5

EIMEIGENCY TESPOIISE . orvunenernrnnsnrssrnonserasnssianssneseeeses 11.3

Fire prevention
Fire protection

Surveillance, coal processing operations ..................coeene 6.3.2.6
T - "
Tanks
Amnospheric ......oiveviiiii see Atmospheric tanks
Combustible Hquid .........oovreriiiiimiiaaiae A6.2.4
Combustible liquid stored underground ..... 7.6.1.2,7.6.2,7.6.3.1,

7.6.3.4,7.6.39 to 7.6.3.11,7.6.5.2.10, 7.6.5.2.11, 7.6.8.6,
A7.6.2,A.7.6.3.10,A.7.6.5.2.10

DO «unvneereeseerrrnneeereseessismansaaossmnannneassessss 3.3.47
Portable ..ot see Portable tanks
Surface storage of flammable and combustible liquids ......... 7.3,
A.7.3; see also Aboveground tanks

Buried, leakage and overfill of ...........c.coiiiiinnn 7.3.5
Extinguishers, portable fire, in vicinity of ..........cccoeenen 7.3.8
FUELJITIES e reeneeiennnnsnneconaneareasaraaaesssasannnnaesas 7.3.4
Ignition sources, control of ........cioeiiiiiiiniienene 7.3.7
Task trained (definition) ...........ccoioiiiiiiiiiiie. 3.3.48
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Tests
Detection and alarm systems
Surface mining operations .................... 5.3.7.2.2,53.724
Underground mining operations .............. 4.3.2.2.11,4.3.23
Extinguishers, portable fire ........ooooiiiiiiiii 5.3.4.9
Fire suppression systems
Surface mining operations .................... 5.3.7.3.4,5.3.7.3.6,
5.3.7.3.9,A.5.3.7.3.6
Underground mining operations ................. 43.34,4.3305,
4.3.3.6.1(9) and (10),4.3.4.6.3
Thermal disk Processors ...........ocoeeeeraranrisines 6.4.2.7,A.6.4.2.7
Thermal dryer systems ...........cccooveeenes 6.4.2.4, 6.4.2.5,A.6.4.2.5
Control panels .........covieeimiarimiir e 6.4.3
Total flooding gaseous extinguishing agent .................. 5.3.5.5.1
TrAIINE .. ovovvnereneerersirnersnaraceiaass 43.3.45,9.4.7.11, 11.1.1
Coal processing Operations ...........oeooormimrenrennee 6.3.2.5.4
Fire-fighting team ......c.oooimmiimiimnrnenes e 11.2.2
SUTTACE MINMES . uvneenneniirerareenaeanannasaneenens 5.2.3,5.3.7.3.11
Underground mines ................ 43.4.6,11.2.1,11.22,A4.3.46
Welding and cutting Operations ...........oooceceeeseeseeess 7.1.11
Transfer and transport of combustible liquids ... 7.6.3,7.6.7,A.7.6.3
Transformers, oil-filled .............cooiiiiineens 5.3.5.4,A.5.3.5.4.2
Truck 10adouts ....ocovniiiiiiiieni i Chap. 10
U-
Unattended
DefiNitiOn . .cevvirrrareaeeaneaeaannraes asiireanaaaesoasanraees 3.3.49
EQUIPIMENE L0vveirenienenneneareeaaeasnaees 4.3.3.2.1(4) vo (7)
Underground mining Operations ..............coccoeeecesrcoes Chap. 4
Fire prevention ............oece.e 49,7.1.3,71.4,7.6,94.1t0 9.4.5,
A42,A71.41,A7.6,A.94.3
Fire Protection .......c.oeervereeserensmnsmnmanneens 43,9.4.6,A43
Rva
Vapors, flammable ... see Flammable vapors
Vehicle refueling ............cooornieiiiiaminrien e 7.4.8
Ventilation
Adequate (definition) .........ooioiirriiiiiiiree 3.3.1
BAULEIY TOOMIS ..evvanssnneennersnnnsnrssscesnsssananssteeseess s 8.2.4.2
Combustible liquids storage ............occoeenenes 7.6.14,7.65.2.13
Flectrical rooms or cabinets .........cooviiiieeeniiiinns 5.3.5.5.1.3
Processing plant .......oocoeeiiiiiriiie 6.2.1.5(1)
Underground maintenance shops .........o..oeeevsreeseeeee 4252
Welding and cutting Operations ................. 7.1.2.5(8), 7.1.2.10
VEMBNE <o ..oceneininniaeneren s niiasan st 6.2.3,A.6.2.3.1
Aboveground storage tanks ....eieeeieinns 7.3.3,A.7.3.3.4,A.7.3.3.6
Cyclone collectors .......ooeviveneeeinncens 6.4.9.5, 6.4.5.2,A.6.4.2.5
DIYETS «ovevrnennvinimnnisranneennenes
Dust collectors ......c..oeviineinnne.
Mine surface buildings
Storage biNs ...o.eviniiieiiiiii
W-
Walls /partitions, dust producing sections .............. 6.3.1.4,6.3.1.5
WWASEE  ..vvenenrecanennninnanan ettt 52.1.1, 6.2.6.1, 10.2.4
Waste receptacles .........coooviiiiiiieen 4944, 5.21.2, 823
Water car, underground ............oiioiiiirieniiiiiiniaees 11.2.3.2
Water Spray SyStems ................« 6.4.4,9.4.6, 9.4.8,9.5.2.9, A948
Water SUPPLY «..couoirrerrinrenant st e 11.1.6
Coal processing operations ......... 6.3.2.4,A.6.3.24.1,A.6.3.2.44
CONVEYOT SYSLEINS +ovnieviecrisannarsnssernsseusssnssnes 8.4.7.9,94.7.1
Underground mining operations .................. 4.3.1,A43.1.11
WWALEE EXUCKS ..o neuirinenrenenarneneanasanrisn e isaneessssnnes 11.3.3
Welding and cutting ...........oocooiieeinnie 493,7.1,84.5,A71
Fire WACH «oneeeeeeneeaneeaeerreranennneaareenaass 7.1.2.5(6), 7.1.2.7
INSPECHON +.ovvsereivsreriinerinnrnrnennsniensnneens 7.1.2.4,7.1212
Wet-pipe sprinkler SySeImS .........coovreerenrirnianmeeense 4.3.3.3.3
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Sequence of Events Leading to Publication Committee Membership Classifications

of an NFPA Commitiee Document
The following classifications apply to Technical Commit-
Call goes out for proposals to amend existing document or for tee members and represent their principal interest in the
recommendations on new document. activity of a committee.
v M Manufacturer: A representative of a maker or marketer of
) a product, assembly, or system, or portion thereof, that
Committee meets to act on proposals, to develop its own pro- is affected by the standard.
posals, and to prepare its report. U User: A representative of an entity that is subject to the
v provisions of the standard or that voluntarily uses the
standard.
Committee votes on proposals by letter ballot. If two-thirds a . . . :
prove, reportpgoes forwa)x,'d. Lacking two-thirds i /M Installer/Maintainer: A representative of an entity that is
approval, report returns to committee. in the business of installing or maintaining a product, as-
sembly, or system affected by the standard.
v L Labor: A labor representative or employee concerned
Report ~ Report on Proposals (ROP) — is published for public with safety in the workplace.
review and comment. R/T Applied Research/Testing Laboratory: A representative of
v an independent testing laboratory or independent ap-
. plied research organization that promulgates and/or
Committee meets to act on each public comment received. enforces standards.
v E  Enforcing Authorily: A representative of an agency or
Committee votes on comments by letter ballot. If two-thirds élst;nodrgamzaard s tion that promulgates and/or enforces
approve, supplementary report goes forward. ) .- .
Lacking two-thirds approval, supplementary report returns to I Insurance: A representative of an insurance company,
committee. broker, agent, bureau, or inspection agency.
v C  .Consumer: A person who is, or represents, the ultimate
purchaser of a product, system, or service affected by the
Supplementary report— Report on Comments (ROC) — is pub- standard, butwhoisnotincludedin the Userclassification.
lished for public review. SE  Special Expert: A person not representing any of the pre-
v vious classifications, but who has special expertise in the

. scope of the standard or portion thereof.
NFPA membership meets (Annual or Fall Meeting) and acts

on committee report (ROP or ROC). NOTE 1: “Standard” connotes code, standard, recommended
Ppractice, or guide.

v NOTE 2: A representative includes an employee.
Committee votes on any amendments to report approved at NOTE 3: While these classifications will be used by the Stan-
NFPA Annual or Fall Meeting. dards Council to achieve a balance for Technical Committees,
. the Standards Council may determine that new classifications
v of members or unique interests need representation in order
Appeals to Standards Council on Association action must be to foster the best possible committce deliberations on any
filed within 20 da: . project. In this connection, the Standards Council may make
within ys of the NFPA Annual or Fall Meeting. such appointments as it deems appropriate in the public inter-
v est, such as the classification of “Utilities” in the National Elec-
Standards Council decides, based on all evidence, whether NOTE 4: Representatives of subsidiaries of any group are gen-
or not to issue standard or to take other action, including erally considered to have the same classification as the parent

upholding any appeals. organization.

1/ 00



Sequence of Events Leading to Publication
of an NFPA Committee Document

Call goes out for proposals to amend existing document or for
recommendations on new document.

v

Committee meets to act on proposals, to develop its own pro-
posals, and to prepare its report.

v

Committee votes on proposals by letter ballot. I two-thirds ap-
prove, report goes forward. Lacking two-thirds
approval, report returns to committee.

v

Report — Report on Propesals (ROP) — is published for public
review and comment.

v
Committee meets to act on each public comment received.
v

Committee votes on comments by letter ballot. If two-thirds
approve, supplementary report goes forward.
Lacking two-thirds approval, supplementary report returns to

committee.
v
Supplementary report— Report on Comments (ROC) — is pub-
lished for public review.
v

NFPA membership meets (Annual or Fall Meeting) and acts
on committee report (ROP or ROC).

v

Commitiee votes on any amendments to report approved at
NFPA Annual or Fall Meeting.

v

Appeals to Standards Council on Association action must be
filed within 20 days of the NFPA Annual or Fall Meeting.

v

Standards Council decides, based on all evidence,. whether -
or not to issue standard or to take other action, including
upholding any appeals.

Committee Membership Classifications

The following classifications apply to Technical Commit-
tee members and represent their principal interest in the
activity of a committee.

M Manufacturer: A representative of a maker or marketer of
a product, assembly, or system, or portion thereof, that
is affected by the standard.

U User: A representative of an entity that is subject to the
provisions of the standard or that voluntarily uses the
standard.

I/M  Installer/Maintainer: A representative of an entity that is

’ in the business of installing or maintaining a product, as-
sembly, or system affected by the standard.

L Labor: A labor representative or employee concerned
with safety in the workplace.

R/T Applied Research/Testing Laboratory: A representative of
an independent testing laboratory or independent ap-
plied research organization that promulgates and/or -
enforces standards.

E  Enforcing Authority: A representative of an agency or
an organizaton that promulgates and/or enforces
standards.

I Insurance: A representéﬁve of an insurance company,
broker, agent, bureau, or inspection agency.

C . Consumer: A person who is, or represents, the ultimate
purchaser of a product, system, or service affected by the
standard, butwhoisnotincludedin the Userclassification.

SE  Special Expert: A person not representing any of the pre-
vious classifications, but who has special expertise in the
scope of the standard or portion thereof.

NOTE 1: “Standard” connotes code, standard, recommended
Practice, or guide.

NOTE 2: A representative includes an employee.

NOTE 3: While these classifications will be used by the Stan-
dards Council to achieve a balance for Technical Committees,
the Standards Council may determine that new classifications
of members or unique interests need representation in order
to foster the best possible committee deliberations on any
Project. In this connection, the Standards Council may make
such appointments as it deems appropriate in the public inter-
est, such as the classification of “Utilities” in the National Elec-
trical Code Committee.

NOTE 4: Representatives of subsidiaries of any group are gen-
erally considered to have the same classification as the parent
organization.
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FORM FOR PROPOSALS ON NFPA TECHNICAL COMMITTEE DOCUMENTS

Mail to: Secretary, Standards Council
National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02269-9101
Fax No. 617-770-3500

Note: All proposals must be received by 5:00 p.m. EST/EDST on the published proposal-closing date.

If you need further information on the standards-making process, please contact the
Standards Administration Department at 617-984-7249.
For technical assistance, please call NFPA at 617-770-3000
Please indicate in which format you wish to receive your ROP/ROC: [] paper [ electronic (] download

(Note: In choosing the download option you intend to view the ROP/ROC from our website; no copy will be sent to you.)

Date Name . Tel. No.

Company

Street Address

Please Indicate Organization Represented (if any)
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This edition of NFPA 271, Standard Method of Test for Heat and Visible Smoke Release Rates for
Materials and Products Using an Oxygen Consumption Calorimeter, was prepared by the Technical
Committee on Fire Tests and acted on by NFPA at its May Association Technical Meeting held
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with an effective date of August 5, 2004, and supersedes all previous editions.

This edition of NFPA 271 was approved as an American National Standard on August 5, 2004.

Origin and Development of NFPA 271

NFPA 271 was originally numbered NFPA 264 and was first published in 1992. NFPA 264
was closely related to and derived from NFPA 264A, Standard Method of Test for Heat Release Rates
Jor Upholstered Furniture Components or Composites and Maitresses Using an Oxygen Consumption
Calorimeter. NFPA 264 was based on the methods of measuring rates of heat release using an
oxygen consumption calorimeter developed at the National Institute of Standards and Tech-
nology by Dr. Vytenis Babrauskas, et al. The document provided a general methodology for
measuring the heat release rates of a variety of materials in a variety of end uses. It was
intended that this approach be adopted and customized for the testing of specific products
and materials. Such a bench-scale approach provides a mechanism for deriving information
that can be used for product and material evaluation, mathematical modeling, and design
purposes, as well as for research and development purposes.

The 1995 edition of NFPA 264 reflected changes that were both editorial and technical in
nature. The technical revisions included standardization of the horizontal position as the
orientation for testing of specimens. The horizontal orientation provides greater repeatable
and reproducible results. The vertical orientation details, located in Annex D, were intended
to be used more for research purposes. The definition of sustained flaming was revised from
existence of flame for 10 seconds to existence of flame for 4 seconds, in order, to coordinate
with other documents.

The 1998 edition of NFPA 264 was renumbered as NFPA271. The designation was changed
for coordination purposes and placed the document in rotation with other documents that
use the oxygen consumption calorimeter. The changes to the 1998 edition were only minor in
nature. They included updating the document to the latest terminology used in the industry
and the current laboratory processes and some editorial clarification. A new section pertain-
ing to the radiation shield was added.

The 2001 edition was a complete revision that incorporated the layout and provisions of
the NFPA Manual of Style, 2000 edition. Minor revisions included updating ignition circuit
applications in Chapter 2 and Annex D, identifying the type of radiation shield not permitted,
and correcting the heat release calibration in Chapter 5.

The 2004 edition includes editorial changes to be in further compliance with NFPA’s
Manual of Style. Technical changes include revision to the term sustained flaming and new
requirements concerning the test environment and the conditioning of text specimens. Ad-
visory information has been added to the annex regarding testing of nonplanar surfaces and
the testing of assemblies and materials not specified in the body of the standard. References
to test methods similar to that of NFPA 271 are also provided.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at wuw.nfpa.org/disclaimers.

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

Changes other than editorial are indicated by a vertical
rule beside the paragraph, table, or figure in which the
change occurred. These rules are included as an aid to the
user in identifying changes from the previous edition. Where
one or more complete paragraphs have been deleted, the de-
letion is indicated by a bullet (*) between the paragraphs that
remain.

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

Chapter 1 Administration

1.1 Scope.

1.1.1* This test method measures the response of materials
exposed to controlled levels of radiant heating, with or with-
out an external igniter.

1.1.2 This test method determines the ignitibility, heat re-
lease rate, mass loss rates, effective heat of combustion, and
visible smoke development of materials and products.

1.1.3* This test method tests the specimen in the horizontal
orientation.

1.2 Purpose.

1.2.1* This test method provides measurements of the behav-
ior of material and product specimens under a specified radi-
ant heat exposure in terms of the rate of heat release, effective
heat of combustion, mass loss rate, time to ignition, and
smoke production.

1.2.2 The data obtained for a specific test describe the rate of
heat and smoke release of the specimen when exposed to the
specific conditions and procedures used in performance of
that test.

1.2.3 Release rate measurements provide a quantitative mea-
sure of specific changes in performance caused by product
modification.

1.3 Application.
1.3.1 Significance.
1.3.1.1 This test method is useful for the following:

(1) Evaluations of materials or products
(2) Mathematical modeling
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(3) Design of new materials or products
(4) Research and development

1.3.1.2 Types of materials suitable for testing with this
method include specimens from an end-use product and the
various components used in the end-use product.

1.3.1.3 Release rates for a given material depend on how the
material is used, its thickness, and the method of mounting.

1.3.1.4 Other factors, some of which cannot be controlled,
that can affect the heat release rate for a given material in-
clude the orientation of the material (vertical, horizontal, or
otherwise), the types of joints or other methods used for instal-
lation, the way the material reacts to fire (melts and drips,
recedes, chars, pyrolyzes, intumesces, or flames), and the use
of fire retardants.

1.3.1.5 This standard does not purport to address all safety
problems associated with its use. The user of this standard
shall be responsible for establishing appropriate safety and
health practices and for determining the applicability of regu-
latory limitations prior to use.

1.3.2* Test Limitations.

1.3.2.1* This test method shall not apply to end-use products
that do not have planar external surfaces.

1.3.2.2 The test data shall be invalid if any of the following
occurs:

(1). The specimen undergoes explosive spalling.

(2) The specimen swells to the point where it touches the
spark plug prior to ignition.

(3) The specimen swells to the point where it touches the
heater base plate during combustion.

1.3.2.3 If delamination of the specimen occurs, the test re-
sults shall be considered suspect, and this shall be described in
the test report.

1.3.2.4* This test method shall be performed in a controlled
environment under controlled laboratory conditions in order
to obtain material properties data for use in evaluating the fire
hazard of materials.

1.3.2.4.1 These data alone do not describe the fire hazard of a
material’s specific end use or predict its response to real fires.

1.3.2.4.2 The data obtained by this test method have not yet
been correlated with the real-world fire performance for most
materials.

1.3.2.4.3 Thus, caution shall be used in the utilization of such
data to evaluate the fullscale fire performance of the end use
of materials tested in accordance with this method.

1.3.3 Summary of Test Method.

1.3.3.1 This test method is based on the observation that the
net heat of combustion is directly related to the amount of
oxygen necessary for combustion: Approximately 13.1 x 10%kJ
of heat are released per 1 kg of oxygen consumed.

1.3.3.2 Specimens in the test shall be combusted in ambient air
conditions while being subjected to a predetermined external
radiant heat flux, which ranges from 0 kW/ m? to 100 kW/m?
Combustion shall be initiated with or without a spark ignition.

1.3.3.3 The primary measurements, as a function of time,
shall be oxygen concentration and exhaust gas flow rate (for
assessing heat release rate).
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1.3.3.3.1 Additional measurements shall include specimen
mass, for assessing mass loss rate and smoke obscuration, both
of them as a function of time, and time to sustained flaming,
which is a measure of ignitibility.

1.3.3.3.2 The test method is also suitable for other measure-
ments.

1.3.3.4%* This test method shall be intended to determine the
heat released by a product or material when exposed to an
external radiant heat source.

1.3.3.4.1 It also determines the effective heat of combustion,
mass loss rate, time to sustained flaming, and smoke production.

1.3.34.2 These properties shall be determined on small-
size specimens that are representative of the intended end-
use materials.

1.3.3.5 The rate of heat release shall be determined by
measurement of the oxygen consumption, which is deter-
mined by the oxygen concentration and the flow rate in the
exhaust product stream.

1.3.3.5.1 The effective heat of combustion shall be deter-
mined from a concomitant measurement of specimen mass
loss rate in combination with the heat release rate.

1.3.3.,5.2 Smoke development shall be determined from the
obscuration of light by the combustion product stream.

1.3.3.6 This test method shall be applicable to various catego-
ries of products and shall not be limited to a single fire scenario.

1.3.3.7* Specimens shall be exposed to heating fluxes in the
range of 0 kW/ m? to 100 kW/m? in a horizontal orientation.

1.3.3.7.1 External ignition, where used, shall be by electric
spark.

1.3.3.7.2 The value of the heating flux and the use of exter-
nal ignition shall be specified by the relevant material or per-
formance standard or by the test sponsor for research and
development purposes.

1.3.3.8 Ignitibility shall be determined as a measurement of
time from initial exposure to time of sustained flaming.

1.4 Units.

1.4.1 The values stated in SI units shall be regarded as the
standard.

1.4.2 Unless otherwise stated, all dimensions included in the

test and figures shall be mandatory and shall be followed*

within nominal tolerances of 1 mm. Dimensions in figures
that are not followed by an asterisk (*) shall be considered
nonmandatory.

1.5 Symbols. The following symbols are used in this standard:

A, = nominal specimen exposed surface area
(0.01 m?)
C = calibration constant for oxygen consumption
analysis (m'/? kgl/zKl/g)
—dm/dt = required mass loss rate
AH,/r, = netheat of combustion (k]J/kg)
AH, - effective heat of combustion (k]J/kg)
I actual beam intensity
Iy = beam intensity with no smoke
k = smoke extinction coefficient (m™)
L = extinction beam path length (m)

m = specimen mass (kg)
my = final specimen mass (kg)
m; = initial specimen mass (kg)
m = specimen mass loss rate (kg/sec)
AP = orifice meter pressure differential (Pa)
/ = rtotal heat release (kJ/m?)
q = heat release rate (kW)
q = heat release rate per unit area (kW/m?)
fo = stoichiometric oxygen/fuel mass ratio
t = time (sec)
” oxygen analyzer delay time (sec)
At = sampling time interval (sec)
T, = absolute temperature of gas at the orifice
meter (K)
L = volume exhaust flow rate measured at the
location of the laser photometer (m3/sec)
X, = oxygen analyzer reading, mole fraction of O,
X2 = initial value of oxygen analyzer reading
X5, = oxygen analyzer reading before delay time
- correction
S5 =  specific extinction area for smoke (m®/kg)

Chapter 2 Referenced Publications (Reserved)

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
included, common usage of the terms shall apply.

3.2 NFPA Official Definitions.
3.2.1 Shall. Indicates a mandatory requirement.

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

3.2.3 Standard. A document, the main text of which contains
only mandatory provisions using the word “shall” to indicate
requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adop-
tion into law. Nonmandatory provisions shall be located in an
annex, footnote, or fine-print note and are not to be consid-
ered a part of the requirements of a standard.

3.3 General Definitions.
3.3.1 Heat of Combustion.

3.3.1.1 Effective Heat of Combustion. The measured heat
release divided by the mass loss for a specified time period.

3.3.1.2* Net Heat of Combustion. The oxygen bomb calo-
rimeter value for the heat of combustion, corrected for the
gaseous state of product water.

3.3.2 Heat Release Rate. The heat evolved from the speci-
men, per unit of time.

3.3.3 Heating Flux. The incident radiant heat flux imposed
externally from the heater on the specimen at the initiation of
the test.

3.3.4 Ignitibility. The propensity for ignition, as measured by
the time to sustained flaming, in seconds, at a specified heating
flux.
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3.3.5 Orientation. The plane in which the exposed face of
the specimen is located during testing (i.e., horizontally facing
the heater).

3.3.6 Oxygen Consumption Principle. The expression of the
relationship between the mass of oxygen consumed during
combustion and the heat released.

3.3.7 Smoke Obscuration. The reduction of light transmis-
sion by smoke, as measured by light attenuation.

3.3.8 Sustained Flaming. The existence of flame for a period
of at least 4 seconds.

3.3.9 Visible Smoke. The obscuration of transmitted light
caused by combustion products released during the test.

Chapter 4 Test Apparatus

4.1 General. The test apparatus shall consist of the following
components:

(1) A conicalshaped radiant electric heater

(2) Specimen holders

(3) An exhaust gas system with oxygen-monitoring and flow-
measuring instrumentation

(4) An electric ignition spark plug

(5) Adata collection and analysis system

(6) Aload cell for measuring specimen mass loss

4.1.1 A general view of the apparatus shall be as shown in
Figure 4.1.1.

4.1.2 A cross-sectional view of the heater shall be as shown in
Figure 4.1.2.

4.1.3 An exploded view of the horizontal orientation shall be
as shown in Figure 4.1.3.

Pressure ports

Thermocouple (located
on stack centerline)

’4— 685 mm* —>l

FGas sample

Orifice plate; ~——__ ]
orifice size is
¥ 1.D. of stack

114 mm diameter duct ;127 mm
Blower -
140 mm %
——————— E~——Hood
Blower B [, wom— ]
motor > ' !
530 mm*i E
i "~——Sample
: IR 11 :
----- #=-—=-1'[ 1625 mm
Future
chamber
Y

=

e e8I ———

*Indicates a critical dimension

FIGURE 4.1.1 Opverall View of Apparatus.
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Thermocoixple
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Spacer block
Heating element

*Indicates a critical dimension

FIGURE 4.1.2 Cross-Sectional View of Heater.

4.2 Conical Heater.

4.2.1 The active element of the heater shall consist of an
electrical heater rod, rated at 5000 W at 240 V and tightly
wound into the shape of a truncated cone, as shown in Figure
4.1.2.

4.2.2 The heater shall be encased on the outside with a
double-wall stainless steel cone packed with a refractory fiber
material of approximately 100 kg/m? density.

4.2.3* The heater shall be mounted in a horizontal orienta-
tion.

4.2.4 The heater shall be capable of producing irradiances
on the surface of the specimen of up to 100 kW/m?.

4.2.5 The irradiance shall be uniform within the central
50 mm x 50 mm area of the specimen to within 10 percent.
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FIGURE 4.1.3 Exploded View, Horizontal Orientation, of
Apparatus.

4.2.6 The irradiance from the heater shall be capable of be-
ing held at a preset level by means of a temperature controller
and three Type K stainless steel-sheathed thermocouples,
symmetrically dispersed and in contact with, but not welded
to, the heater element, as shown in Figure 4.1.2.

4.2.7 The thermocouples shall be of equal length and wired
in parallel to the temperature controller.

4.2.8 The standard thermocouples shall be sheathed, 1.5 mm
to 1.6 mm O.D., with an unexposed hot junction. Alterna-
tively, either 3 mm O.D. sheathed thermocouples with an ex-
posed hot junction or 1 mm O.D. sheathed thermocouples
with unexposed hot junction shall be suitable for use.

4.2.9 Radiation Shield.

4.2.9.1 The cone heater shall be provided with a removable
radiation shield to protect the specimen from the heat flux
prior to the start of the test.

4.2.9.2 The shield shall be made of noncombustible material,
with a total thickness not to exceed 12 mm.

4.2.9.3 The shield shall be one of the following:

(1) Water-cooled and coated with a durable matte black finish
of surface emissivity, e= 0.95 + 0.05

(2) Notwater-cooled, with a metallic reflective top surface:

(3) Not watercooled, with a ceramic, nonmetallic surface
that minimizes radiation transfer to the specimen surface

4.2.9.4 The shield shall be equipped with a handle or other
suitable means for insertion and removal in accordance with
7.2.2 and 7.2.3.

4.2.9.5 The cone heater base plate shall be equipped with the
means for holding the shield in position and allowing its inser-
tion and removal in accordance with 7.2.2 and 7.2.3.

4.3 Temperature Controller.

4.3.1 The temperature controller for the heater shall be ca-
pable of holding the element temperature steady to within
2°C.

4.3.2 An acceptable system shall be a three-term controller
(proportional, integral, and derivative) and a thyristor unit
capable of switching currents up to 25 Aat 250 V.

4.3.3 The controller shall have a temperature input range of
0°G to 1000°C, a set scale capable of being read to 2°C or
better, and automatic cold junction compensation.

4.3.4 The controller shall be equipped with a safety feature
that, in the event of an open circuit in the thermocouple line,
causes the temperature to fall to near the bottom of its range.

4.3.5 The thyristor unit shall be of the zero crossing type and
not of the phase angle type.

4.3.6 The heater temperature shall be monitored by a meter
capable of being read to 2°C or better.

4.4 Exhaust System.

"4.4.1 The exhaust gas system shall consist of a high-temperature

centrifugal exhaust fan, a hood, intake and exhaust ducts for the
fan, and an orifice plate flowmeter as shown in Figure 4.4.1.

4.4.2 The exhaust system shall be capable of developing flows
from 0.012 m®/sec to 0.035 m®/sec.

4.4.3 A restrictive orifice (57 mm 1.D.) shall be located be-
tween the hood and the duct to promote mixing.

4.4.4 Aring sampler for gas sampling shall be located in the fan
intake duct 685 mm from the hood, as shown in Figure 4.4.1.

4.4.5 The ring sampler shall contain 12 holes to average the
stream composition, with the holes facing away from the flow
to avoid soot clogging.

4.4.6 The temperature of the gas stream shall be measured
using a 1.0 mm to 1.6 mm O.D. sheathedjunction thermo-
couple or a 3 mm O.D. exposedjunction thermocouple posi-
tioned in the exhaust stack on the centerline and 100 mm
upstream from the measuring orifice plate.

4.4.7 The flow rate shall be determined by measuring the
differential pressure across a sharp-edged orifice (57 mm L.D.)
in the exhaust stack at a location at least 350 mm downstream
from the fan.

4.4.8 For other features, the geometry of the exhaust system
shall not be considered critical. The undisturbed inflow dis-
tances to the gassampling probe and the measuring orifice
shall be sufficient for the flow to be uniformly mixed.

4.5 Load Cell.

4.5.1 The arrangement of the specimen holders on the load
cell shall be as indicated in Figure 4.1.3.

4.5.2 The load cell shall have an accuracy of 0.1 g and a mea-
suring range of 500 g.

4.6 Specimen Mounting.

4.6.1 The horizontal specimen holder shall be as shown in
Figure 4.6.1.

4.6.2* The bottom of the horizontal specimen holder shall be
lined with a layer of low-density (nominal density 65 kg/m?)
refractory fiber blanket with a thickness of at least 13 mm.

4.6.3 The distance between the bottom surface of the cone
heater and the top of the specimen shall be adjusted to 25 mm.

4.6.4 A retainer frame and a wire grid, as shown in Figure
4.6.4(a) and Figure 4.6.4(b), respectively, shall be used in the
testing of intumescing specimens to reduce unrepresentative
edge-burning of composite specimens and for retaining speci-
mens prone to delamination. Other techniques shall be per-
mitted to be utilized if documented in the test report.
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FIGURE 4.6.1 Horizontal Specimen Holder.
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FIGURE 4.6.4(a) Optional Retainer Frame.
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FIGURE 4.6.4(b) Optional Wire Grid.

4.7 Ignition Circuit.

4.7.1 External ignition shall be accomplished by a spark
plug powered from a 10 kV transformer or by a 10 kV spark
generator.

4.7.2 The length and location of the spark plug or spark gen-
erator electrode shall be such that the spark shall have a gap of
3 mm.

4.7.3 The spark gap shall be located 13 mm above the center
of the specimen in the horizontal orientation.

0 » To optional H,O,
HCI, THC analyzers

2
avav.

Flow
analyzer

Ring

sampler Waste

s
ilter '
Desiccant 1  CO, |
Separation : removal
chamber : media
To CO,and CO
analyzers
(optional)

*To include absolute pressure transducer
tOn outlet of O, analyzer.

FIGURE 4.9 Gas Analyzer Instrumentation.

4.7.4 If a spark plug and transformer are used, the trans-
former shall be of a type specifically designed for spark ig-
nition use. The transformer shall have an isolated (un-
grounded) secondary to minimize interference with the
data transmission lines.

4.7.5 The igniter shall be removed when sustained flaming is
achieved for a period of 4 seconds.

4.8 Ignition Timer. The timing device for measuring time to

sustained flaming shall be capable of recording elapsed time
to the nearest second and shall be accurate to within 1 second
in 1 hour.

.4.9*% Gas Sampling. Gas-sampling arrangements such that as

shown in Figure 4.9 shall incorporate a pump, a filter to pre-
vent entry of soot, a cold trap to remove most of the moisture,
a bypass system set to divert all flow except that required for
the oxygen analyzer, a further moisture trap, and a trap for
CO, removal where CO, is not measured. If CO, is removed,
an additional moisture trap is required downstream from the
CO, trap.

4.10 Oxygen Analyzer.

4.10.1 The analyzer shall be of the paramagnetic type with a
range of 0 percent to 25 percent O,.

4.10.2 The analyzer shall exhibit a linear response and drift
of not more than 50 ppm O, (root-mean-square value) over a
period of ¥ hour.

4.10.3 The stream pressure shall be regulated upstream of
the analyzer to allow for flow fluctuations, and the readings
from the analyzer shall be compensated with an absolute pres-
sure regulator to allow for atmospheric pressure variations.

4.10.4 The analyzer and the absolute pressure regulator shall
be located in a constant-temperature environment.

4.10.5 The oxygen analyzer shall have a 10 percent to 90 per-
cent response time of less than 12 seconds.

0,
analyzer”

N | l OQutflow
7 um filter

Rotametert
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4.11 Smoke Obscuration-Measuring System.

4.11.1 The smoke-measuring system, as shown in Figure
4.11.1, shall consist of a helium-neon laser, silicon photo-
diodes as main beam and reference detectors, and appro-
priate electronics to derive the extinction coefficientand to
set the zero reading.

4.11.2 The system shall be designed to be resiliently attached
to the exhaust duct by means of refractory gasketing at the
location shown in Figure 4.4.1. This can be achieved either by
using an optical bench or by split toke mounting in two pieces
that are rigidly fastened together.

4.11.3 The meter shall be located in place by means of two ’

small-diameter tubes welded onto each side of the exhaust
duct. These tubes shall serve as part of the light baffling for the
air purging and shall also allow for any smoke that enters de-
spite the purge flow to be deposited on tube walls before
reaching the optical elements.

4.12 Heat Flux Meter.

4.12.1 The total heat flux meter shall be of the Gardon (foil)
or Schmidt—Boetler (thermopile) type, with a design range of
100 kW/m?>.

4.12.1.1 The target receiving radiation shall be flat, circular,
approximately 12.5 mm in diameter, and coated with a du-
rable, matte black finish.

4.12.1.2 The target shall be water-cooled.

4.12.1.3 Radiation shall not pass through any window before
reaching the target.

4.12.1.4 The instrument shall be robust, simple to set up and
use, and stable in calibration.

4.12.1.5 The instrument shall have an accuracy within 3 per-
cent and a repeatability within 0.5 percent.

4.12.2 The calibration of the heat flux meter shall be
checked whenever the apparatus is recalibrated by compari-
son with an instrument (of the same type as the working heat

flux meter and of similar range) used only as a reference stan-
dard. The reference standard shall be fully calibrated ata stan-
dardizing laboratory at yearly intervals.

4.12.3 The heat flux meter shall be used to calibrate the
heater temperature controller as shown in Figure 4.1.3. The
meter shall be positioned atalocation equivalent to the center
of the specimen face during the calibration.

4.13 Calibration Burner.

4.13.1 A calibration burner shall be used to calibrate the rate
of heat release apparatus as shown in Figure 4.1.3. The burner
shall be constructed from a square-sectional brass tube with a
square orifice covered with wire gauze through which the gas
diffuses, as shown in Figure 4.13.1.

4.13.2 The tube shall be packed with ceramic fiber to im-
prove uniformity of flow.

4.13.3 The calibration burner shall be connected to a me-
tered supply of methane with a purity of at least 99.5 percent.

4.14 Optical Calibration Filters. Glass neutral density filters of
at least two different values and accurately calibrated at the
laser wavelength of 0.6328 microns shall be provided.

4.15 Digital Data Collection.

4.15.1 The data collection system used shall have facilities for
the recording of the output from the O, analyzer, the orifice
meter, the thermocouples, the load cell, and the smoke-
measuring system.

4.15.2 The data collection system shall have an accuracy cor-
responding to at least 50 ppm O, for the oxygen channel,
0.5°C for the temperature-measuring channels, and 0.01 per-
cent of fullscale instrument output for all other instrument
channels.

4.15.3 The system shall be capable of recording data for at
least 1 hour at intervals not exceeding 2 seconds.

4,16 Test Environment. The apparatus shall be located in an
atmosphere of relative humidity of between 40 percent and
60 percent and a temperature of between 16°C and 26°C.

Beam
splitter .
P Purge air orifices Beam splitter = Filter slot
e AN -
3 > Optical path 110 mm °
/ 7 = e P e _E . L
Cap Opal i 1 —
l glass H70.5 mw
helium—neon
Opal glass _/ laser
Ceramic .
Filter” 4 fiber packing ggtrg&g?satlon 1
slot
Main
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FIGURE 4.11.1 Smoke Obscuration—-Measuring System.
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FIGURE 4.13.1 Calibration Burner.

Chapter 5 Calibration of Equipment

5.1 Heater Flux Calibration.

5.1.1 The temperature controller shall be set at the required
flux by using the heat flux meter at the start of the test day or
after changing to a new flux level.

,
5.1.2 Aspecimen or specimen holder shall not be used when
the heat flux meter is inserted into the calibration position.

5.1.3 The cone heater shall be operated for at least 10 min-
utes, and it shall be ensured that the controller is within its
proportional band before the calibration is begun.

5.2 Oxygen Analyzer Calibration.
5.2.1 Preliminary Calibration.

5.2.1.1 The oxygen analyzer delay time shall be determined
by setting a methane flow rate to the calibration burner that is
equivalent to 5.0 kW. The heater shall not be turned on for
this calibration.

5.2.1.2 The output of the analyzer shall be recorded on a
data acquisition device or on a strip chart recorder as the
methane supply, turned on and ignited, reaches a steady value
and then returns to baseline after the supply is cut off. The

temperature for the exhaust orifice meter shall be recorded at
the same time.

5.2.1.3 The turn-on delay shall be determined from the dif-
ference between the time at which the temperature reading
reaches 50 percent of its ultimate deflection and the time at
which the oxygen reading reaches 50 percent of its ultimate
deflection. The turn-off delay shall be determined similarly at
turn-off.

5.2.1.4 The delay time shall be the average of the turn-on
delay and turn-off delay.

5.2.1.5 The delay time value, z,, subsequently shall be used to
time-shift all the oxygen readings.

5.2.1.6 If the oxygen analyzer is equipped with an electric
response time adjustment, it shall be set so that at turn-off
there is just a trace of overshoot when switching rapidly be-
tween two different calibration gases.

5.2.1.7 Scan Timing.

5.2.1.7.1 The timing of the scans by the data collection sys-
tem shall be calibrated with a timer accurate to within 1 sec-
ond in 1 hour.

5.2.1.7.2 The data cutput shall show event times correct to
within 3 seconds.
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5.2.2 Operating Calibrations.

5.2.2.1 At the start of testing each day, the oxygen analyzer
shall be zeroed and calibrated. For zeroing, the analyzer shall
be fed with nitrogen gas using the same flow rate and pressure
as for the sample gases.

5.2.2.2 Calibration shall be achieved similarly using ambient
air and adjusting for a response of 20.95 percent.

5.2.2.3 Analyzer flow rates shall be monitored and set to be
equal to the flow rate used when testing specimens.

5.2.2.4 After each specimen has been tested, a response level

of 20.95 percent obtained using ambient air shall be verified. ,

5.3* Heat Release Calibration.

5.3.1 The heat release calibration shall be performed each
day at the start of testing.

5.3.2 Methane with a purity of at least 99.5 percent shall be
introduced into the calibration burner at a flow rate corre-
sponding to 5 kKW based on the net heat of combustion of
methane (50.0 x 10° k]/kg) using a precalibrated flowmeter.
The flowmeter used shall be a dry test meter, a wet test meter,
or an electronic mass flow controller.

5.3.3 If an electronic mass flow controller is used, it shall be
calibrated periodically against a dry test meter or a wet test
meter.

5.3.4 The test meter shall be equipped with devices to mea-
sure the temperature and pressure of the flowing gas so that
appropriate corrections to the reading are made. If a wet test
meter is used, the readings also shall be corrected for the
moisture content.

5.3.5 The exhaust fan shall be set to the speed to be used for
subsequent testing. The required calculations are provided in
Chapter 8.

5.4% Load Cell Calibration. The load cell shall be calibrated
with standard weights in the range of test specimen weight on
each day of testing or when the load cell mechanical zero re-
quires adjustment.

5.5* Smoke Meter Calibration. The smoke meter initially shall
be calibrated to read correctly for two different value-neutral
density filters and also at 100 percent transmission.

Chapter 6 Test Specimens

6.1* Specimen Size. Test specimens shall be 100 mm x 100 mm,
shall be up to 50 mm thick, and shall be cut to be representative
of the construction of the end-use product.

6.2 Specimen Testing. For testing, the sides and bottom of
each of the specimens shall be wrapped in a single layer of
aluminum foil (0.025 to 0.040 mm thick), with the shiny side
facing the specimen.

6.2.1* Composite specimens shall be exposed in a manner
typical of the end-use condition. They shall be prepared so
that the sides are covered with the outer layer(s).

6.2.2% Composite and intumescing materials shall be mounted
using techniques that hold them in place within the specimen
holder during combustion. The exact mounting and retaining
method used shall be specified in the test report.
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6.3 Conditioning.

6.3.1 Specimens shall be conditioned to moisture equilib-
rium (constant weight) at an ambient temperature of 23°C
+ 3°C and a relative humidity of 50 percent + 5 percent.

6.3.2 Test specimens shall be tested within 10 minutes of re-
moval from such conditions if the test conditions differ from
those specified in 6.3.1.

Chapter 7 Test Procedure

7.1 Preparation.
7.1.1 Traps.

7.1.1.1 The CO, trap and the final moisture trap shall be
checked.

7.1.1.2 The absorbents shall be replaced when they are no
longer effective.

7.1.1.3 Any accumulated water in the cold trap separation
chamber shall be drained.

7.1.1.4 The normal operating temperature of the cold trap
shall be 0°C or lower.

7.1.2 Power. The power to the cone heater and the exhaust
blower shall be turned on each test day. Power to the oxygen
analyzer, load cell, and pressure transducer shall not be
turned off on a daily basis.

7.1.3%* Exhauétﬂow. An exhaust flow rate at a value of 0.024 m3/
sec £ 0.002 m3/sec shall be set.

7.1.4 Calibration. The required calibration procedures speci-
fied in Chapter 5 shall be performed.

7.1.5 Holder. An empty specimen holder with refractory blan-
ket in place shall be placed in the horizontal orientation dur-
ing warm-up and between tests to avoid excessive heat trans-
mission to the load cell.

7.1.6 Ignition. Where external ignition is used, the spark plug
holder shall be positioned in the location appropriate to the
orientation being used.

7.2 Procedure.

7.2.1 When the test is ready to be performed, the empty
specimen holder shall be removed.

7.9.2 The radiation shield shall be inserted, and the speci-
men, within the horizontal holder, shall be positioned in
place. The holder shall initially be at room temperature.

7.9.3% The radiation shield shall remain in place until load
cell equilibrium, but for no longer than 10 seconds total if the
shield is not water—cooled.

7.2.4 Data Collection.

7.9.4.1 Data collection shall be initiated on removal of the
radiation shield, which is the start of the test.

7.9.4.2 The data collection intervals shall be 2 seconds or less.

7.2.5 The ignition shall be conducted in the following
sequence:

(1) Start the ignition timer.
(2) Move the spark igniter into place.
(3) Turn on the power to the spark igniter.
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7.2.5.1 The sequence in 7.2.5 shall be accomplished within
2 seconds of the removal of the radiation shield.

7.2.6* Flaming.

7.2.6.1 When flashing or transitory flaming occurs, the times
shall be recorded.

7.2.6.2 When flaming is sustained for a period of 4 seconds,
the exceeding time at which the sustained flaming started
shall be recorded, the spark igniter shall be turned off, and the
spark ignition shall then be removed.

7.2.6.3 If the flame self-extinguishes in less than 60 seconds
after the spark is turned off, the spark igniter shall be rein-
serted and shall be turned on.

7.2.6.3.1 If flaming reoccurs, the test shall be stopped, the test
data shall be discarded, and the test shall then be repeated with-
out removing the spark igniter until the entire test is completed.

7.2.6.3.2 The events described in 7.2.6.3.1 shall be included
in the test report.

7.2.7 Datashall be collected until 2 minutes after any flaming
or other signs of combustion cease, until the average mass loss
over a 1-minute period has dropped below 150 g/m? or until
60 minutes have elapsed, whichever occurs first.

7.2.8 Holder.
7.2.8.1 The specimen holder shall be removed.
7.2.8.2 The empty specimen holder shall be replaced.

7.2.9* After the start of the test, if the specimen does not ex-
hibit sustained flaming within 15 minutes, the test shall be
ended. If sustained flaming was not observed, the report shall
indicate that there was no ignition. (See also Section 9.1.)

7.2.10 Unless otherwise specified in the material or perfor-
mance standard, three determinations shall be made and re-
ported as specified in Chapter 9. The 180-second mean heat
release rate readings shall be compared for the three speci-
mens. If any of these mean readings differs by more than
10 percent from the average of the three readings, then an
additional set of three specimens shall be tested. In such cases,
the averages for the set of six readings shall be reported.

7.3 Safety Precautions.

7.3.1 The operator shall use protective gloves for insertion
and removal of test specimens because the test procedures
involve high-temperature and combustion processes and,
therefore, hazards exist for burns, ignition of extraneous ob-
jects or clothing, and inhalation of combustion products. Nei-
ther the cone heater nor the associated fixtures shall be
touched while hot except with the use of protective gloves.

7.3.2 The exhaust shall be checked for proper operation be-
fore testing and shall discharge into a building exhaust system
with adequate capacity.

7.3.3 Provision shall be made for collecting and venting any
combustion products that fail to be collected by the normal
exhaust system of the apparatus.

Chapter 8 Calculations

8.1* General. The equations in this section shall assume that
only O, is measured, as indicated on the gas analysis system in
Figure 4.9.

8.2* Calibration Constant Using Methane.

8.2.1 The methane calibration shall be performed prior to
the day’s testing, to check for the proper operation of the
instrumentand to compensate for minor changes in mass flow
determination.

8.2.2* The calibration constant, C, shall be determined from
the following equation:

5.0 [«/EM X3, — X, (2) }

=1.10(12.54><1o3) T, ||1.105-15X, (¢)

e

" where:

5.0 = 5.0 kW of methane supplied
12.54 x 10® = the ratio AH,/7, for methane
1.10 = the ratio of oxygen to air molecular weight

8.3 Calculations for Test Specimen. The calculations in this
section shall be used for various applications. The applicable
material or performance standard shall be consulted for addi-
tional calculations.

8.3.1 Heat Release.

8.3.1.1 Prior to performing other calculations, the oxygen
analyzer time shift shall be determined by the following
equation:

XoE (t) = Xc1>2 (H'td)

8.3.1.2 The heat release rate then shall be determined by the
following equation:

o AH, EM
g0 = . (1-10)C\E[1.1O5—1.5X02(i)}

8.3.1.3 The value of AH, /7, for the test specimen shall be set
to equal 13.1 x 10® kJ/kg, unless a more accurate value is
known for the test material. The heat release rate per unitarea
shall be determined as follows:

ey 200
{)=——

q(t) y

where:

A, = 0.0l m®

When the optimal retainer frame and wire grid as shown in
o

Figure 4.6.4(a) and Figure 4.6.4(b) are used, A,=0.0088 m".

8.3.1.4 The total heat released during combustion, tj”, shall
be determined by summation:

§=Y i)t

8.3.1.4.1 The summation in 8.3.1.4 shall begin with the first
reading after the last negative rate of heat release reading that
occurs at the beginning of the test and shall continue until the
final reading recorded for the test.

8.3.2 Mass Loss Rate and Effective Heat of Combustion.

8.3.2.1 The required mass loss rate, —dm/dt, shall be com-
puted at each time interval using five-point numerical differ-
entiation. The following equations shall be used:
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(1) For the firstscan (i=0):

_(dm _ 25m,, —48m, + 36m, —16m, +3m,
at ) 12A¢

(2) For the second scan (i=1):

_(d_mj _ 3m, +10m —18m, +6m; —m,
i=1

dt 12At

(8) For any scan for which 1 <i<n -1 (n = total number of
scans):

fdm) _mat 8m,_, —8m,, +m,,
dt ), 12A¢

(4) For the next to the last scan (i=n— 1):

_(dm _ —10m,—3m,_, +18m,_, ~6m, o +m,_,
at )y 12A¢

(5) For the lastscan (i=mn):

_( d_.@) _ —25m, +48m,_, ~36m,_, +16m,_, —3m,_,

dt ), 12At

8.3.2.2 The average effective heat of combustion shall be de-
termined as follows, with the summation taken over the entire
test length:

_Zgi(t)a

m;—m;

AH, .

8.3.2.2.1 A time-varying value also shall be determined as fol-
lows:

A, (1) = —(Z;Et/)dt)

‘ 8.3.3 Smoke Obscuration.

8.3.3.1 The extinction coefficient, &, shall be determined by
the smoke meter electronics as follows:

(2

8.3.3.2 The average specific extinction area obtained during
the test shall be as follows:

_ ZokAL,

O =
J{avg) m,—m,

Chapter 9 Report

9.1 Required Information. The test report shall include the
following information unless otherwise specified in the rel-
evant material or performance standard:

(1) Specimen identification code or number.
(2) Manufacturer or submitter.

(3) Date of test.

(4) Operator.

(5) Composition or generic identification.
(6) Specimen thickness.
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(7) Specimen mass.
(8) Specimen color(s) and description.
(9) Details of specimen preparation by the testing laboratory.

(10) Test orientation, specimen mounting, and whether the
retainer frame, the wire grid, or other special mounting
procedure was used.

(11) Heating flux and exhaust system flow rate.

(12) Number of replicate specimens tested under the same
conditions. A minimum of three specimens shall be
tested, unless exploratory testing only is intended.

(13) Time to sustained flaming(s). If sustained flaming was
not observed during the test (see 7.2.9), the report shall
state “No ignition.”

(14) Heat release rate (per umnit area) curve (kW/ m?).

(15)*Peak ¢” and average ¢’ values for the first 60 seconds,
180 seconds, and 300 seconds after ignition or for other
appropriate periods. For specimens that do not show sus-
tained flaming, the above quantities, tabulated for periods
beginning with the first reading after the last negative rate
of heat release reading that occurs at the beginning of the
test, shall be reported.

(16) Total heat released by the specimen (MJ/ m?). The total
heat shall be computed beginning with the first reading
after the last negative rate of heat release reading that
occurs at the beginning of the test and continuing until
the final reading recorded for the test.

(17) Average AH_ . for the entire test (M]/kg).

(18) Curve of AH_ . (MJ/kg). This information is optional.

(19) Mass remaining after test (g).

(20) Sample mass loss (kg/ m?), which is the average specimen
mass loss rate (g/m”-sec) computed over the period that
begins when 10 percent of the ultimate specimen mass loss
occurs and that ends when 90 percent of the ultimate speci-
men mass loss occurs.

(21) Smoke obscuration, which shall be reported as the aver-
age specific extinction area (m?/ kg).

(22) Values determined for Sections 9.1(12), 9.1(15), 9.1(16),
and 9.1(20), averaged for all specimens.

(23) Additional observations, including times of transitory
flaming or flashing, if any.

(24) Difficulties encountered in testing, if any.

(25) Duration of test and the triteria used to end the test.

(26) Data recording interval(s).

(27) Calculation method used for heat release.

Annex A Explanatory Material

Annex A is not a part of the requirements of this NFPA document
but is included for informational purposes only. This annex contains
explanatory material, numbered to correspond with the applicable text
paragraphs.

A.1.1.1 Conducting tests without piloted ignition is best kept
for research and development.

This method is similar to the test method contained in
ASTM E 1354, Standard Test Method for Heat and Visible Smoke
Release Rates for Materials and Products Using an Oxygen Consump-
tion Calorimeter (Cone Calorimeter), and in 1SO 5660, Reaction-to-
Fire Tests — Heat Release, Smoke Production and Mass Loss Rate —
Part 1: Heat Release Rate (Cone Calorimeter Method).

A.1.1.3 Testing of materials in the horizontal orientation is
preferred, especially for regulatory purposes, because such
testing is much more reproducible and repeatable than test-
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ing performed in the vertical orientation and generally ap-
pears to provide a more severe exposure condition. When ver-
tical orientation is used, it is more difficult to control the
pyrolysates that evolve from the material’s surface for the pur-
pose of external ignition using the point source spark igni-
tion. Convective heat flow along the exposed surface of the
sample is also a complicating factor.

A.1.2.1 The relationship of the behavior of materials and
products to radiant heat flux exposure is determined by test-
ing specimens in a series of exposures over as broad a range of
incident radiant heat fluxes as possible.

A.1.3.2 Testing of materials in the horizontal orientation is
preferred, especially for regulatory purposes, because such
testing is much more reproducible and repeatable than test-
ing performed in the vertical orientation and generally ap-
pears to provide a more severe exposure condition. When ver-
tical orientation is used, it is more difficult to control the
pyrolysates that evolve from the material’s surface for the pur-
pose of external ignition using the point source spark igni-
tion. Convective heat flow along the exposed surface of the
sample is also a complicating factor.

A.1.3.2.1 Specimens having nonplanar surfaces can be tested
by this method, but it is not known if the results will be com-
parable to planar surfaces. In 4.2.5, this method specifies that
the irradiance over the center 50 mm x 50 mm of the test
specimen be uniform to within 10 percent of the target irradi-
ance. Surface irregularities, such as pitted, pocked, tufted, tex-
tured, or uneven surfaces, on otherwise planar specimens or
curved, undulating, or corrugated surfaces may be suitable.
The conditions of such surfaces should be clearly described in
the test report.

A.1.3.2.4 Itcannot be assumed that the behavior of materials
tested in accordance with this method will be replicated in an
actual fire. The response of a material to a real fire is affected
by many factors, including the specific end use of the material,
the environment in which it is used, and the fire condition to
which it might be exposed.

A.1.3.3.4 Additional information on testing is provided in
Annex E.

A.1.3.3.7 Additional information on heating flux and the use
of external ignition can be found in E.2.3.

A.3.3.1.2 Net Heat of Combustion. For additional informa-
tion, see ASTM D 3286, Standard Test Method for Gross Calorific
Value of Coal and Coke by the Isoperibol Bomb Calorimeter.

A.4.2.3 Because the geometry of the heater is critical, the
dimensions shown in Figure 4.1.2 should be adhered to
closely.

A.4.6.2 Asuitable method for adjusting the distance between
the bottom surface of the cone heater and the top surface of
the specimen is to use a sliding cone height adjustment, if
provided, as shown in Figure 4.1.2.

A4.9 The removal of CO, produces water, which should be
removed. If an optional CO, analyzer is used instead of remov-
ing CO, from the oxygen analyzer stream, the equations used
to calculate the rate of heat release are different from those
for the standard case indicated in Chapter 8. The appropriate
equations are provided in Annex C.

A.5.3 Calibration can be permitted to be performed with or
without the cone heater operating but should not be per-
formed during heater warm-up.

A.5.4 The load cell mechanical zero might have to be ad-
justed when an edge or retainer frame is used or if the appa-
ratus was not last used in the horizontal orientation.

A.5.5 Once this calibration is set, only the zero value of the
extinction coefficient (100 percent transmission) normally
needs to be verified prior to each test.

A.6.1 For products of thickness greater than 50 mm, the req-
uisite specimens should be obtained by cutting away the unex-
posed face to reduce the thickness to 50 mm.

A.6.2.1 Itshould also be acceptable for composite specimens
to be otherwise protected from direct exposure.

. A6.2.2 Such mounting techniques include the use of an

edge or retainer frame as shown in Figure 4.6.4(a), wire grid,
or other special mounting procedure suitable to the specimen
being tested. Figure 4.6.4(b) shows a wire grid suitable for
several types of intumescing specimens.

Assemblies should be tested as specified in 6.2.1, or, alter-
natively, they should be tested using the concepts described
herein, as appropriate.

Where the product is a material or composite that is nor-
mally attached to a well-defined substrate, it should be tested
in conjunction with that substrate, using the recommended
fixing technique, for example, bonded with the appropriate
adhesive or mechanically fixed.

When assemblies fabricated with composites or with thin ma-
terials are tested, the presence of an air gap and the nature of any
underlying construction are factors with significant potential to
affect the ignition and burning characteristics of the exposed sur-
face. Care should be taken to ensure that the test result obtained
on any assembly is relevant to its use in practice.

Thin specimens should be tested with a substrate represen-
tative of end-use conditions, such that the total specimen
thickness is 3 mm or greater.

Thin specimens that are used with an air space adjacent to
the unexposed face should be mounted so that there is an air
space of at least 12 mm between its unexposed face and the
refractory fiber blanket. This is achieved by the use of a metal
spacer frame.

A.7.1.3 Under room temperature conditions, this volume flow
rate corresponds to a mass flow rate of approximately 30 g/sec.

A.7.2.3 The radiation shield should remain in place for a
sufficient time to ensure stability of operation.

A.7.2.6 The time of sustained flaming to be reported is the
time at which the flaming initially is observed, not when the
4-second period that defines sustained flaming has elapsed.

A.7.2.9 Testing should be stopped if explosive spalling or ex-
cessive swelling occurs. The procedures described in Chapter
7 might be useful in mitigating these effects.

A.8.1 Appropriate equations for cases where additional gas
analysis equipment (CO,, CO, HyO) is used are provided in
Annex C.

A.8.2 A calibration differing more than 5 percent from the
previous calibration is not normal and suggests instrument
malfunction.

A.8.2.2 The other variables are as provided in Section 1.5.

A.9.1(15) Certain specimens do not show visible, sustained
flaming but do indicate positive rate-of-heat-release values.
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Annex B Precision and Bias

This annex is not a part of the requiremenis of this NFPA document
bui is included for informational purposes only.

B.1 Precision.

B.1.1 Interlaboratory trials were conducted by ASTM Com-
mittee E.5 to determine the repeatability and reproducibility
of this test method. The results were analyzed in conjunction
with the results of a parallel set of interlaboratory trials spon-
sored by the International Organization for Standardization
(ISO). The complete results have been placed on file at ASTM

headquarters as the research report RR:E05-1008, Report to ’

ASTM on Cone Calorimeter InterLaboratory Trials. The results ob-
tained for repeatability and reproducibility are provided in
B.1.2 and B.1.3; further details of the interlaboratory trials are
provided in Section B.2.

B.1.2 The following definitions of repeatability (v) and repro-
ducibility (R) should be used:

r=fy26,
R=f\f20,

where:
G, = repeatability standard deviation
6 = reproducibility standard deviation

The coefficient /2 derived from the fact that rand R refer
to the difference between two single test results, and f; which
equals approximately 2, corresponds to the probability level of
95 percent being taken. These products then are rounded off
as follows:

r=2.88S,
R=28S,

For calculations, the sample—based standard deviation esti-
mates, S, are substituted for the population standard devia-
tions, G, since the latter are not known.

B.1.3 For the materials tested, values for repeatability, 7 and
reproducibility, R, have been calculated for six variables.
These variables, chosen as representative of the test results,
are as follows:

>

IV Y BN 4
tig’ qmnx’qlso’qtor’AHc.tﬂ’Gf

Alinear regression model was used to describe rand Rasa
function of the mean overall replicates and overall laborato-
ries for each of the six variables. The regression equations are
provided. The range of mean values over which the fit was
obtained is also indicated. The results for time to sustained
flaming, ¢, in the range of 5 seconds to 150 seconds were as
follows:

r=4.1+0.125¢,
R=7.4+0.220¢,

The results for peak heat release rate, ¢7,,., in the range of
70 KW/m? to 1120 kW/ m? were as follows:

r=13.3+0.1314",.
R=60.4+0.1415",,
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The results for 180-second average heat release rate, §"150,
in the range of 70 kW,/m? to 870 kW/ m? were as follows:

r=23.8+0.137%,
R=255+0.151¢],

The results for total heat released, {,,, for the range of
5 MJ/m? to 720 M]/m? were as follows:

r="7.4+0.0684,
R=11.8+0.088¢,

The results for peak effective heat of combustion, AH,_ P in
the range of 7 kJ/g to 40 kJ/g were as follows:

r=123+0.050AH, ,
R=2.42+0.055AH, ,;

The results for average specific extinction area, Gy, in the
range of 30 m?2/ kg to 2200 m2/ kg were as follows:

r =59+0.076,
R=63+0.215,

B.2 Bias. For solid specimens of unknown chemical composi-
tion, as used in building materials, furnishings, and common oc-
cupant fuel load, it has been documented that the use of the
oxygen consumption standard value of AH,/r, = 13.1 x 10® kJ/kg
oxygen results in an expected error band of 5 percent compared
to true value. For homogeneous materials with only a single py-
rolysis mechanism, this uncertainty can be reduced by determin-
ing AH, from oxygen bomb measurements and 7, from ultimate
elemental analysis. For most testing, this is not practical, because
specimens might be composite and nonhomogeneous and
might exhibit several degradation reactions. Therefore, for un-
known samples, a 5 percent accuracy limit is recommended. For
reference materials, however, careful determination of AH. /7
can reduce this source of uncertainty substantiaily.

Annex C Calculation of Heat Release
with Additional Gas Analysis

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

C.1 Introduction. The equations used to calculate heat re-
lease rate assume CO, is removed from the gas sample in a
chemical scrubber before O, is measured. Some laboratories
are equipped to measure CO,; in such a case, it is not neces-
sary to remove the CO, from the O, line. The advantage in
this case is that the chemical scrubbing agent, which is costly
and necessitates careful handling, can be avoided.

In this annex, equations are provided that should be used
when CO, is measured but not scrubbed out of the sampling
lines. Two cases are considered. In the first case, part of the
dried and filtered sample stream is diverted into infrared CO,
and CO analyzers. To avoid condensation, the measurement
of H,O concentration in the flow of combustion products ne-
cessitates a separate sampling system with heated filters,
heated sampling lines, and a heated analyzer.
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C.2 Symbols. The following symbols are used in this annex:

Cc = calibration constant for o>7gen
consumption analysis (m? ngl/ 2K1/2y

AH /7, = net heat of combustion (k]/kg)
M, = molecular weight of air (kg/kmol)
M, = molecular weight of the combustion
products (kg/kmol)
m, = exhaust duct mass flow rate (kg/sec)
AP = orifice meter pressure differential (Pa)
it = heat release rate per unit area (kW/m?)
ty = oxygen analyzer delay time (sec)
£ = delay time of the CO, analyzer (sec)
t = delay time of the CO analyzer (sec)
£ = delay time of the H, analyzer (sec)
T, = absolute temperature of gas at the orifice
meter (K)
Xgoﬁ = initial CO, reading (mole fraction)
Xgo = initial CO reading (mole fraction)
Xio = initial H,O reading (mole fraction)
X5, = ambient O, reading (mole fraction)
Xio. = CO, reading before delay time correction
i (mole fraction)
Xco = CO reading before delay time correction
(mole fraction)
Xxl-xgo = H,O reading before delay time correction
(mole fraction)
Xeo, = CO, reading after delay time correction
(mole fraction)
Xco = CO reading after delay time correction
(mole fraction)
Xuo = H,0 reading after delay time correction
) (mole fraction)
[ = oxygen depletion factor

C.3 Where CO, and CO Are Measured. As in the case ofthé
oxygen analyzer, measurements of CO, and CO should be
time=shifted to take into account the transport time in the
sampling lines, as follows:

Xo, (1) =X, (t+12,)
Xeo, ()= Xgo, (t+21)
Xeo (t) = X(l:o (t+ tj)

C.3.1 In this case, the delay times, ¢, and ¢, for the CO, and
CO analyzers, respectively, are usually different (smaller) than
the delay time, ¢,, for the O, analyzer.

The exhaust duct flow is calculated as follows:

m, =C AP
T,

e

C.3.2 The rate of heat release now can be determined as
follows:

~0.1721-¢( Xy / X4
g=1.10] Ac Ixe. ¢ Xoo / Xoo,) ,
(1-0)+1.105¢

%

C.3.3 The oxygen depletion factor, ¢, is calculated as follows:

ng (1 - XC02 B XC ) B Xos (1 ~ Xgoﬂ )
Xgﬂ (1 - Xco2 - Xco - Xog )

, C.3.4 The ambient mole fraction of oxygen is calculated as

follows:
x5, =(1-X5,0) X2,

The second value in the denominator of the value in
brackets in the equation in C.3.2 is a correction factor for
incomplete combustion of some carbon to CO instead of
CO,. In fact, the value of X is usually very small, so it can
be disregarded in the equations in C.3.2 and C.3.3. The
practical implication of this correction factor is that a CO
analyzer generally does not result in a noticeable increase
in accuracy of heat release rate measurements. Conse-
quently, the equations can be used, even if no CO analyzer
is present, by setting Xe = 0.

C.4 Where H,O Also Is Measured. In an open combustion
system, such as is used in this method, the flow rate of air
entering the system cannot be measured directly but is in-
ferred from the flow rate measured in the exhaust duct. An
assumption regarding the expansion due to combustion of
the fraction of the air that is fully depleted of its oxygen
needs to be made. This expansion depends on the compo-
sition of the fuel and the actual stoichiometry of the com-
bustion. A suitable average value for the volumetric expan-
sion factor is 1.105, which is accurate for methane.

This value is already incorporated in the equation in C.3.2
for ¢. For cone calorimeter tests, it can be assumed that the
exhaust gases consist primarily of Ny, Os, CO,, H;O, and CO;
thus, measurements of these gases can be used to determine
the actual expansion. (Itis assumed that the measurements of
O,, CO,, and CO correspond to a dry gas stream, while the
H,O measurement corresponds to total stream flow.) The
mass flow rate in the exhaust duct is then more accurately
provided by the following equation:

o= [P [P
Mll 7:‘

C.4.1 The molecular weight, M,, of the exhaust gases is cal-
culated as follows:

M, =[45+(1= X0 )(25+ X, +4Xco, ) |4

C.4.2 Using 28.97 as the value for M, the heat release rate is
calculated as follows:

AH, j(l_X ) Xgﬂ (I'XO2 _Xcoﬂ)
HoO

-X, |m
7, 1-X5 - X O e

CO,

q(t)=1.10[
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C.4.3 The H,O readings used in the equation in C.4.2 are
time-shifted in a way similar to that for the equations in Sec-
tion C.3 for the other analyzers:

XI?L_,O (t) = Xxliﬁo (t + tj)
Additional background on these computations is given
in Twilley and Babrauskas, “User’s Guide for the Cone Calo-
rimeter.”

Annex D Testing of Specimens in the
Vertical Orientation

This annex is not @ part of the requirements of this NFPA document
but is included for informational purposes only.

D.1 Introduction. This annex is provided so that the user of
this standard has access to a standardized methodology for
testing specimens in a vertical orientation using the same ap-
paratus specified in this standard. Although the recom-
mended method of testing specimens is in the horizontal ori-
entation, especially for the purpose of regulating the use of
materials, it is believed that testing specimens in the vertical
orientation might be useful for research and development
purposes. With time and experience, this method of testing
might be found suitable for more widespread use.

D.2 Purpose. This test method allows testing of the specimen
in the vertical position.

D.3 Basis of Test Method. This alternative test method using
the vertical orientation of the test specimeri is based on the
text in Chapters 1 through 9. To accommodate the vertical
orientation of the specimen, the wording has been revised as
necessary, and section and paragraph numbers in parentheses
have been provided for quick reference.

D.4 Test Limitations.

D.4.1 (See 1.3.2.) The test data should be considered to be
invalid if any of the following occurs:

(1) The specimen experiences an explosive spailing.

(2) The specimen swells to the point where it touches the
spark plug prior to ignition.

(3) The specimen swells to the point where it touches the
heater base plate during combustion.

(4) In the vertical orientation, the specimen melts sufficiently
to overflow the melt trough.

D.4.2 If delamination of the specimen occurs, the test results
should be considered suspect, and this should be described in
the test report.

D.5 Exposure. (See 1.3.3.5.) Specimens should be exposed to
heating fluxes ranging from 0 kW/m? to 100 kW/ m? in a ver-
tical orientation. External ignition, where used, should be by
electric spark. The value of the heating flux and the use of
external ignition should be specified by the relevant material
or performance standard (see E.2.3) or by the test sponsor for
research and development purposes.

D.6 Definition.

D.6.1 Orientation. (See 3.3.5.) The plane in which the ex-
posed face of the specimen is located during testing (i.e., ver-
tically facing the heater).
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D.7 Test Apparatus. (See Section 4.1.) The test apparatus
should consist of the following components:

(1) A conicalshaped radiant electric heater

(2) Specimen holders

(3) An exhaust gas system with oxygen-monitoring and flow-
measuring instrumentation

(4) An electric ignition spark plug

(5) Adata collection and analysis system

(6) Aload cell for measuring specimen mass loss

A general view of the apparatus is shown in Figure 4.1.1,
and an exploded view of the vertical orientation is shown in
Figure D.7.

Vertical sample holder

Sample (100 mm x

100 mm) Latching

Aluminum foil mechanism
Low density
ceramic Calibration
wool burner
Retaining clip Fiux meter

Calcium silicate
back-up board

FIGURED.7 Exploded View, Vertical Orientation, of Appa-
ratus.

D.8 Heater. (See 4.2.3.) The heater should be mounted in a
vertical orientation. The heater should be capable of produc-
ing irradiances on the surface of the specimen of up to
100 kW/m?>. The irradiance should be uniform within the cen-
tral 50 mm x 50 mm area of the specimen to within 10 percent.

D.9 Specimen Holder. (See 4.6.1.) The vertical specimen
holder is shown in Figure D.9 and includes a small drip trap to
contain 2 limited amount of molten material. A specimen
should be installed in the vertical specimen holder by backing
it with a layer of refractory fiber blanket (nominal density
65 kg/m®). The thickness of the refractory fiber blanket de-
pends on the specimen’s thickness but should be at least
1% mm. A layer of rigid, ceramic fiber millboard should be
placed behind the fiber blanket layer. The millboard thickness
should be such that the entire assembly is rigidly bound to-
gether once the retaining spring clip is inserted behind the
millboard. In the vertical orientation, the cone heater height
should be set so the center of the heater lines up with the
specimen center.

D.10 Ignition Circuit. ( See Section 4.7.) External ignition
should be accomplished by a spark plug powered froma 10 kV
transformer or by a 10 KV spark generator. The length and
location of the spark plug or spark generator electrode should
be such that the spark has a gap of 3 mm and that the spark
gap is located 5 mm above the top of the holder and in the
plane of the specimen face in the vertical orientation. If a
spark plug and transformer are used, the transformer should
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FIGURE D.9 Vertical Specimen Holder.

be of a type specifically designed for spark ignition use. The
transformer should have an isolated (ungrounded) secondary
to minimize interference with the data transmission lines. The
igniter should be removed when sustained flaming is achieved
for a period of 4 seconds. e

Annex E  Commentary

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

E.l Introduction. This commentary is provided for the follow-
ing reasons:

(1) To furnish some insight into the development of the
method

(2) To describe the rationale for the design of various fea-
tures of the apparatus

(3) To describe the use of the data

Additional guidance to the user of this test is provided in
reference note 1 (see Section E.11).

E.2 Rate of Heat Release Measurements.

E.2.1 The rate of heat release of a product is one of the most
important variables in determining the potential hazard of the
product in a fire. With many products that are composed of
many surfaces contributing to a fire, their evaluation is com-
plex.[2] For each separate surface, it first should be deter-
mined when, if at all, that surface can ignite. The size of the
fire should be determined from any items already burning,
because this constitutes the external irradiance to nearby
items. The flame spread over the surface in question then
should be evaluated. The rate of heat release from the whole
surface then can be evaluated using the rate of heat release
per unit area, for a given irradiance, as a function of time. The

" rate of heat release per unit area is the only value that can be

measured in a bench scale test. The total heat release rate
output from the burning object equals the sum of the rates for
all surfaces. The fact that some elements might burn out and
no longer contribute to the fire also should be considered.
The procedure is conceptually straightforward but can be
cumbersome to compute.

E.2.2 Many common combustibles do not have the geometri-
cally simple surfaces that are necessary to do computations of
this kind. Other complications, such as melting, dripping, or
collapsing, also can preclude a detailed mathematical analysis.
In such cases, a simpler, more empirical model is appropriate.
An example of the use of bench-style heat release rate mea-
surements in deriving a fire hazard assessment is available.[3]

E.2.3 The test method does not prescribe the irradiance levels
or whether external ignition should be used. This should be de-
termined separately for each product class. For a given class of
applications and products, a comparison with some full-scale
fires generally is necessary to determine the time period over
which the heat release rate should be calculated. A material or
performance standard then can be developed for that product
category that can provide further guidance and limitations for
testing. For exploratory testing, in the absence of more specific
determinations for a given class of applications, a value of
35 kW/m? can be permitted to be utilized first. The results ob-
tained might then suggest whether additional testing at different
irradiance levels should be performed.

Studies to address the degrees of combustibility of building
materials have been performed by Forintek Canada Corpora-
tion and Underwriters’ Laboratories of Canada (ULC). These
studies suggest that an irradiance level of 50 kW/m?® for an
exposure period of 15 minutes might be appropriate for regu-
latory purposes, whereas the National Institute of Standards
and Technology (NIST) research suggests a level of 75 kW/ m?
for 10 minutes.[4,5]

E.3 Choice of Operating Principles.

E.3.1 A number of apparatus have been developed over the
years for measuring the rate of heat release; most of these have
been reviewed in detail.[6] Traditionally, the simplest measure-
ment scheme is a direct measurement of flow enthalpy from a
chamber thermally insulated to create an adiabatic environment.
A truly adiabatic apparatus, with the use of guard heaters, is pos-
sible but, because of the expense, has not been implemented. A
simply insulated combustion chamber leads to a significant un-
dermeasurement of the heat release, so that only an empirical
calibration is possible. An example of such an insulated chamber
method is described in ASTM E 906, Standard Test Method for Heat
and Visible Smoke Release Rates for Materials and Products. Further-
more, that calibration could be sensitive to the radiant fraction
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(or sootiness) of the combustion products.[7,8] A more ad-
vanced scheme is an isothermal rather than an adiabatic instru-
ment, with the heat release rate defined as that which is supplied
by a substitution burner to maintain isothermal conditions.[9]
This scheme provides better results, because only second-order
heat loss error terms remain; however, its practical implementa-
tion is complex and costly.

E.3.2 It can be concluded that it is difficult to measure heat
directly without some heat loss. However, it is simple to capture
all combustion products without losing any heat and to measure
the oxygen concentration in that stream. Heat release can be
computed from such measurements with the availability of the
oxygen consumption principle.[10] This principle states that,
for most common combustibles, an amount of heat equal to
18.1 x 10? k] is released for each kilogram of oxygen consumed
from the airstream. This constant varies only about 5 percent for
most common combustibles; some exceptions are known.[10]
The method remains useful even if a significant fraction of the
products become CO or soot, rather than CO,; in these cases,
correction terms can be applied.{10,11] A typical case, involving
cellulose-producing CO from 10 percent incomplete combus-
tion, has been analyzed with less than 2 percent error.{10] It
should be noted that excessively high CO produced as a result of
restricted oxygen supply cannot occur in the calorimeter used in
this test method, because oxygen intake is not restricted. By
adopting the oxygen consumption principle as the method of
measurement, it is possible to design an apparatus of significantly
improved precision but without excessive complexity. Because
heat measurements are not necessary, the apparatus does not
need thermal insulation.

E.4 Heater Design.

E.4.1 Experience with various rate of heat release techniques
suggests that, for minimal errors in irradiance, the specimen
should be exposed to only the following:

(1) A thermostatically controlled heater
(2) Awater-cooled plate
(3) Openair

If nearby solid surfaces are not temperature controlled, the
surface temperatures can rise due to specimen flame heating and
then act as additional sources of radiation to the specimen. Fur-
thermore, where oxygen consumption is used as the measure-
ment principle, a gasfired heater should not be used because it
can cause fluctuations in the oxygen readings (even though fluc-
tuations can be removed by steady-state measurements). ‘

E.4.2 A heater in the shape of a truncated cone first was
explored for use in an ignitibility apparatus by the Interna-
tional Organization for Standardization (1SO).[12] The
heater adopted in the current method is similar, but not iden-
tical, to the ISO cone. The main differences include higher
heat fluxes, temperature control, and more rugged design de-
tails. In the horizontal orientation, the conical shape approxi-
mately follows the fire plume contours, while the central hole
allows the stream to emerge without affecting the heater. A
thick layer of cool air is pulled along, and the flames do not
attach to the side of the cone. The central hole has an addi-
tional function: Without the hole, the middle of the specimen
would receive a higher irradiance than the edges. With the
hole, the irradiance is uniform to within 2 percent. In the
vertical orientation, the hole still serves the purpose of provid-
ing radiation uniformity although, because of the presence of
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a natural convection boundary layer, the deviations are higher
(from 5 percent to 10 percent).[13]

E.5 Pilot Ignition. Ignition of test specimens in many apparatus
is achieved by a gas pilot. This method tends to pose difficulties
such as sooting, deterioration of orifices, and contribution to the
heat release rate. It is difficult to design a pilot that is centrally
located over the specimen, is resistant to blowout, and yet does
not apply an additional heat flux to the specimen. (A point of
elevated heating on the specimen makes it mathematically diffi-
cult to analyze the response of the specimen.) An electric spark is
free of most of these difficulties, needing only occasional clean-
ing and adjustment of the electrodes. For these reasons, an elec-
tric spark ignition is recommended.

E.6 Back Face Conditions. The heat loss through the speci-
men back face can have an influence on the burning rate near
the end of the burning time of the back face. For reproducible
measurements, the losses through the back face should be
standardized. The simplest theoretical boundary conditions
— an adiabatic or an isothermal boundary at ambient tem-
perature — are not achievable. However, a reasonable ap-
proximation of the former can be made by using a'layer of
insulating material. This is easier to achieve for the horizontal
orientation, in which case a very low density refractory blanket
is used. In the vertical orientation, some structural rigidity of
the backing is desired; consequently, a layer of high density
backing might be necessary.

E.7 Oxygen Analyzer. The analyzer should be of the para-

‘magnetic type, with baseline noise and short-term drift of

approximately 50 ppm O, or less. Other types of analyzers
(e.g., electrochemical and catalytic) generally cannot meet
this recommendation. Paramagnetic analyzers also exhibit a
linear response. The linearity is normally better than can be
determined with 0.1 percent O,/N, gas mixtures. Because an
oxygen analyzer is sensitive to stream pressures, either the
readings should be compensated with an absolute pressure
transducer connected to the analyzer or the pressure should
be mechanically regulated for flow fluctuations and atmo-
spheric pressure variations. The analyzer and the pressure-
regulating or -measuring devices should be located in a
constant-temperature environment to avoid flow errors.

E.8 Limits to Resolution.

E.8.1 Methane calibration studies showed typical fluctuations
of 1.5 percent, with a linearity to within 5 percent over the
range of 5 kW to 12 kW.[13] Calibrations with other gases
show similar results. Calibration gases can be delivered to the
burner in a highly steady manner. The uniformity of solid fu-
els’ combustion, however, is governed by the pyrolysis at the
surface and, under some circumstances, shows substantial
fluctuations. For instance, the fluctuations for poly (methyl
methacrylate) are greater than for red oak.[13] Burning ther-
moplastic specimens occasionally eject individual molten
streamers. With solid materials, the limits to resolution can be
expected to be set by the specimen pyrolysis process, rather
than by instrument limits.

E.8.2 The limits to the speed of any heat release rate tech-
nique are set by the slowest-responding element. In the case of
the current method, that element is the oxygen analyzer,
which typically shows a 10 percent to 90 percent response time
of 6.9 seconds. The response times of the pressure transducer
and the thermocouple can be much quicker. They should be
set only slightly faster, however, to avoid introducing instru-
ment noise without increasing resolution.
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E.9 Effective Heat of Combustion. The effective heat of com-
bustion is a constant during the combustion of homogeneous
specimens having only a single mode of degradation and is
less than the value of the theoretical net heat of combustion.
Most organic liquids have a single mode of degradation and,
therefore, a constant effective heat of combustion. By con-
trast, cellulosic products typically show more than one mode
of degradation and varying effective heat of combustion. For
materials having more than one mode of degradation or for
composites or nonhomogeneous materials, the effective heat
of combustion is not necessarily constant.

E.10 Smoke Obscuration Measurements.

E.10.1 The smoke measurement system is different from that
used in NFPA 258, Recommended Practice for Determining Smoke
Generation of Solid Materials, for the following reasons:

(1) Simultaneous mass measurements are available.

(2) Irradiances up-to 100 kW/ m? are available.

(3) The combustion takes place in a flow stream, not in a
closed box.

(4) A monochromatic light source is used.

E.10.2 Accurate measurement of smoke obscuration re-
quires, among other considerations, the following:

(1) Ahighly collimated light source, insensitive to stray light

(2) Measurement in a well-mixed, unstratified stream

(3) Ahigh degree of stability against drift due to voltage fluc-
tuations, such as source aging and thermal effects

(4) The ability to make extended measurements without er-
ror due to progressive coating of optics by soot

E.10.3 In addition, a monochromatic source should be se-
lected, preferably in the red portion of the spectrum, for
ease of interpreting the data according to the theoretical
modes.[14] For convenience, direct electric output in loga-
rithmic units to avoid the need for manual range switching or
resulting inaccuracies at the high end of the scale should be
provided. An instrument has been designed that is intended to
meet all those specifications (see Figure 4.11.1).[15] Additional
construction details are given in construction drawings avail-
able from the Building and Fire Research Laboratory, Na-
tional Institute of Standards and Technology, Gaithersburg,
MD 20899. The theory for data analysis is from note 1.
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Annex F  Method of Determining Suitability
of Oxygen Analyzers for Making
Heat Release Measurements

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

F.1 General. The type of oxygen analyzer best suited for fire
gas analysis is of the paramagnetic type. Electrochemical ana-
lyzers or analyzers using zirconia sensors generally have been
found not to have adequate sensitivity or suitability for this
type of work. The normal range of the instrument to be used is
0 volume to 25 volume percent oxygen. The linearity of para-
magnetic analyzers normally is better than can be checked by
a user laboratory; therefore, verifying their linearity is not nec-
essary. It is important, however, to confirm the noise and
short-term drift of the instrument used. A recommended pro-
cedure is described in Section F.2.

F.2 Procedure. -

F2.1 Connect two different gas bottles approximately two per-
centage points apart (for example, 15 volume percent and 17
volume percent) to a selector valve at the inlet of the analyzer.

F.2.2 Connect the electrical power and let the analyzer warm
up for 24 hours, with one of the test gases indicated in F.2.1
flowing through it.
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F.2.3 Connect a data acquisition system to the output of the
analyzer. Quickly switch from the first gas bottle to the second
bottle and immediately start collecting data, taking one data
point per second. Collect data for 20 minutes.

F.2.4 Determine the drift by using a least-squares analysis fit-

ting procedure to pass a straight line through the last 19 min-
utes of data. Extrapolate the line back through the first
minute of data. The difference between the readings at 0 min-
utes and at 20 minutes on the fitted straight line represents
the short-term drift. Record the drift in units of parts per mil-
lion of oxygen.

F.2.5 The noise is represented by the root-mean-square devia-
tion around the fitted straight line. Calculate that root-mean-
square value and record it in units of parts per million of oxygen.

F2.6 The analyzer is suitable for use in heat release measure-
ments if the sum of the drift term plus the noise term is
+50 ppm oxygen (note that both terms need to be expressed
as positive numbers).

F.3 Additional Precautions. A paramagnetic oxygen analyzer
is directly sensitive to barometric pressure changes at its outlet
port and to flow rate fluctuations in the sample supply stream.
It is essential that the flow rate be regulated. Use either a flow
rate regulator of the mechanical diaphragm type or an elec-
tronic mass flow rate controller. To protect against errors due
to changes in barometric pressure, one of the following proce-
dures should be used:

(1) Control the back pressure to the analyzer with a back pres-
sure regulator of the absolute-pressure type.

(2) Electrically measure the actual pressure at the detector
element and provide a signal correction for the analyzer
output.
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Horizontal orientation ..... 1.1.3,1.3.1.4,41.3,7.22,A.1.1.3,A.1.3.2
Exploded view of .......c.oooiiiiiiiiiiiii i Fig. 4.1.3
Heating flux range ............cococveiiiiiinnenn.n.. 1.3.5.7,A.1.8.8.7
Specimen holder ...l 4.6.1 to 4.6.2,A.4.6.2

I

Ignitibility ... 1.1.2,1.3.3.3.1
Definition .....ooouiiiiiiiiiiii e 3.3.4
Determination ........c.ocoiiiiiiiiiiiiiiiiiiiii e, 1.3.3.8

Ignition .............. see also Electric spark ignition; External ignition
1033 01 11 S 47, D.10
Pilot .o All11LE5
Procedure .........ooeviiiiiiii i 7.2.5
TIMErs ..o 4.8,7.2.5(1)
TIME €0 ottt 1.2.1

-L-

Light obscuration ......................ccoell see Smoke obscuration

Limitations of test
Horizontal position ..........c..cceeeieiiiniiiiiiiniiiineinnn... 1.3.2
Vertical position ...............cociiiii D.4

Limits to resolution ...t E8

Load cells ..........ociiiiiiiiiiiiii i e 4.1(6), 4.5
Calibration .........cciiiiiiiiii i et 5.4,A5.4
Data collection ........cooiiiiiiniiiiii it 4.15.1
Equilibrium of, and radiation shield removal ........ 7.23,A.7.2.3
Excessive heat transmission to .............c.ovvieiiiiiinennn. 7.15
POWET tO ..ottt 7.1.2
Vertical POSIHON . ....veuiieiiniiiiiiiieei et D.7(6)

M-
Mass flow controllers, electronic ......................... 5.3.2t0 5.3.4
Masslossrates ..................ocoiiiiiial 1.1.2,1.2.1,1.3.3.3.1,
1.3.34.1,1.3.3.5.1,4.1(6), 7.2.7, 9.1(19) to 9.1(20)
Calculations ......c.ooiiiiiiiiiiii e 8.3.2
Symbol . 1.5

Measurement, units of ................ccooiiiiiiiii e 1.4

Meters
Exhaust orifice ... 4.4.1,4.15.1,5.2.1.2
Flow .o 5.3.2t05.34
Heat flux .......ooiiiiiiiii it 4.12, 5.1
SINOKE .t 5.5,A5.5

N-
Net heat of combustion ......................... see Heat of combustion
-O-
Optical calibration filters ........................ci 414
Orientation ....... 1.3.1.4,9.1(10),A.1.1.3,A.1.3.2; see also Horizontal
orientation
Definition .........coiiiiiiiiii 3.3.5,D.6
Vertical ...,

Orificemeters ....................coiviine .

Oxygen analyzers
Calibration .............cociiiiiiiiii
Data collection
POWET tO o.eiiiiii i
Suitability for measuring heat release ...................... Annex F

Oxygen concentration ............................ 1.3.3.3, 1.3.3.5, E.3.2

Oxygen consumption ...................cooovieninin.., 1.5.3.1,1.3.3.5
Principle ... E.3.2

Definition ... ..o s 3.3.6
P-

Precision, test ......... ... B.1

Pressure transducer ................oooiii it 7.1.2

Purpose of standard ... 1.2,A121
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R-
Radiant heat sources .............c.oocoiiiiiiiiiiiiiiiiiien.... 1.3.34
Radiation shield ..................... 429,723,724.1,725,A7.23
Referenced publications ...................c.ooiiiin, Annex G
Repeatability .................coci e B.1.1
Calculations ........coooviiiiiiiiiiii it B.1.3
Definition .........ccooiiiiiiiiiiiii i B.1.2
Reports, test ............... Chap. 9, A.9.1(15); see also Data collection
Reproducibility ... B.1.1
Calculations ...........cieiiiiiiiiiiii e e B.1.3
Definition ... B.1.2
Retainer frames ......................cociiinn, 4.6.4, 9.1(10), A.6.2.2
-S-
Safety precautions ..., 7.3
Schmidt-Boetler (thermopile) type heat flux meters ........... 4.12.1
Scope of standard ...l 1.1,A1.1.1,A1.1.3
Shall (definition) .................oooiii 3.2.1
Shield, radiation ........................oiill. see Radiation shield
Should (definition) ....................i 322
STunits ......ooiitiii i e e 14.1
Smoke, visible (definition) ......................cooooiiiiiii . 3.39
Smoke development ...................coocL 1.1.2,1.3.3.5.2
Smoke meters ...............ciiiiiiiiiii 4.15.1, 5.5,A.5.5
Smoke obscuration ... 1.3.3.3.1,1.3.3.5.2
Calculations ..........coiiiiiiiiici e 8.3.3
Definition ...... ..o 3.3.
Measuring system ..................cociiieiennn. 4.11,9.1(21), E.10
Smoke production ............cc.oceiiiiiiiiini 1.2.1,1.3.34.1
Smoke release, rate of ............................ 1.22t01.2.%,1.3.1.3
Spalling ... A729
Sparkplugs ...........ccooooiiiiiii see Electric spark ignition
Specimen holders ......................... 4.1(2), 4.6
Empty ..o 7.15,7.2.1,7282
Removal ........oiiiiiiiiiiiii e 7.2.8.1
Replacement ...........iiciciiiiiiiiiiiiiiiie e 7.2.8.2
Buring testing ... 7.2.2
Vertical position ........................................... D.7(2),D.9
Specimens, test ....................ocl. 1.3.1.2, Chap. 6, A.6.2.2
Calculations ............cooiiiiiiiiiiiiiiii s 8.3
Composite .........coiiiiiiiiiii 6.2.1t06.2.2,A.6.2.2
Conditioning .......co.vuiiiiiiiiiii i 6.3
Intumescent ............ocoeeiiiiiiiiiiiiii, 4.6.4,6.2.2,A.6.2.2
MaSS i 1.3.3.8.1; see also Mass loss rate
Mounting ........c.cooevvvinvrnnnn. 1.3.1.3, 4.6, 6.2.2, 9.1(10), A.6.2.2
Nonigniting ..o 729,A7.2.9
Orientation ..........ccocvvveiiiiiinniniiiniiiinen.n.. see Orientation
Reports .......oooiiiiiiiiiiii i Chap. 9, A.9.1(15)
Size and preparation ..............ciciiiciiiie e 6.1
Use of three ...t 7.2.10
Standard (definition) ...................o 3.2.3
Summary of test method ............... 1.3.3,A.1.3.3.4,A.1.3.3.7,D.3
Sustained flaming .......................... A7.2.6,A9. 1(13)
Definition .........ccoiiiiiiiiiiici 3.3.8
Precision results .........c.ciiiiiiiiiiiiii B.1.3
During testing ............ocooiiiiiiiiiiii e 7.2.6.2
Time to .......oooviieiiiiin., 1.3.3.3.1,1.3.3.4.1, 1.3.3.8, 9.1(13)
Swelling ... A729
Symbols ... 1.5,C.2
T
Temperature controllers ................................. 4.3,412.3,5.1
Test apparatus ..........................oees. L L see Apparatus
Test environment ........................ 4.16
Testprocedure ..................coiiiiiiiiiii Chap. 7
Limitations
Preparation ...........cooeiiiii 7.1,A7.13
Safety precautions ............oieiuiiiiiiiii i 7.3
Thermocouples ..................c...coovvian. ... 4.2.6 to 4.2.8, 4.15.1
Traps ..oooviii 7.1.1
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€U-
..................................................................... 1.4

Y-
Vertical orientation .................. 1.3.1.4,A.1.1.3,A.1.3.2, Annex D

Cou/D

1

2 3 456

08 07 06 05 04

Visible smoke (definition) .....................coooiiiiiill, 3.3.9
W-

Water, analysis ..................cooooi C.2,C4

Wettestmeters ...............ooiuiviinininineniiii, 5.3.2t05.3.4

Wire grids ...........oooooiiiiiiii 4.6.4,9.1(10),A.6.2.2
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Sequence of Events Leading to Publication
of an NFPA Commiittee Document

Call goes out for proposais to amend existing document or for
" recommendations on new document.

v
Committee meets to act on proposals, to develop its own pro-
posals, and to prepare its report.
v
Committee votes on proposals by letter batlot. If two-thirds ap-

prove, report goes forward. Lacking two-thirds
approval, report returns to committee.

v
Report — Report on Proposals (ROP) — is published for public
review and comment.
v
Committee meets to act on each public comment received.
v

Committee votes on comments by letter ballot. If two-thirds
approve, supplementary report goes forward.
Lacking two-thirds approval, supplementary report returns to

committee.
v .
Supplementary report — Report on Comments (ROC) — is pub-
lished for public review.
v

NFPA membership meets (Annual or Fall Meeting) and acts
on committee report (ROP or ROC).

v

Committee votes on any amendments to report approved at
NFPA Annual or Fall Meeting. ‘

v

Appeals to Standards Council on Association action must be
filed within 20 days of the NFPA Annual or Fall Meeting.

v

Standards Council decides, based on all evidence; whether
or not to issue standard or to take other action, including

upholding any appeals.

Committee Membership Classifications

The following classifications apply to Technical Commit-
tee members and represent their principal interest in the
activity of a committee.

M Manufacturer: A representative of a maker or marketer of
a product, assembly, or system, or portion thereof, that
is affected by the standard.

U User: A representative of an entity that is subject to the
provisions of the standard or that voluntarily uses the
standard. :

1/M  Installer/Maintainer: A representative of an entity that is
in the business of installing or maintaining a product, as-
sembly, or system affected by the standard.

L Labor: A labor representative or employee concerned
with safety in the workplace.

R/T Applied Research/Testing Laboratory: A representative of
an independent testing laboratory or independent ap-
plied research organization that promulgates and/or
enforces standards.

E  Enforcing Authority: A representative of an agency or
an organization that promulgates and/or enforces
standards.

I Insurance: A represenli&ve of an insurance company,
broker, agent, bureau, or inspection agency.

C Consumer: A person who is, or represents, the ultimate
purchaser of a product, system, or service affected by the
standard, butwhoisnotincludedin the Userclassification.

SE  Special Expert: A person not representing any of the pre-
vious classifications, but who has special expertise in the
scope of the standard or portion thereof.

NOTE 1: “Standard” connotes code, standard, recommended
practice, or guide.

NOTE 2: A representative includes an employee.

NOTE 3: While these classifications will be used by the Stan-
dards Council to achieve 2 balance for Technical Committees,
the Standards Council may determine that new classifications
of members or unique interests need representation in order
to foster the best possible committee deliberations on any
Project. In this connection, the Standards Council may make
such appointments as it deems appropriate in the public inter-
est, such as the classification of “Utilities” in the National Elec-
trical Code Committee.

NOTE 4: Representatives of subsidiaries of any group are gen-
erally considered 1o have the same classification as the parent
organization.
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FORM FOR PROPOSALS ON NFPA TECHNICAL COMMITTEE DOCUMENTS

Mail to: Secretary, Standards Council
National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02269-9101
Fax No. 617-770-3500 :

Note: All proposals must be received by 5:00 p.m. EST/EDST on the published proposal-closing date.

If you need further information on the standards-making process, please contact the
Standards Administration Department at 617-984-7249.
For technical assistance, please call NFPA at 617-770-3000

Please indicate in which format you wish to receive your ROP/ROC: [] paper [ electronic [] download
(Note: In choosing the download option you intend to view the ROP/ROC from our website; no copy will be sent to you.)

Date 9/18/93 Name ___John B. Smith Tel. No. _617-555-1212

Company

Please Indicate Organization Represented (if any) __Fire Marshals Assn. of North America

1. a) NFPA Document Title National Fire Alarm Code NFPA No. & Year NFPA 72,1993 ed.
i h __ 1-5.8.1 (Exception No.1
b) Section/Paragrap ( s ) FOR OFFICE USE ONLY
2. Proposal Recommends: (Check one) O new text Log #
U revised text Date Rec'd
X deleted text ate eé

3. Proposal (include proposed new or revised wording, or identification of wordj,ng'tm eleted): (Note: Proposed
text should be in legislative format: i.e., use underscore to denote wording to be inserted (inserted wording) an rthrough to denote wording to

be deleted (deteted-wordiag).

oo
Delete exception. N\ | \ ,///‘
| 3 E/

) N !‘-\ \ \ |
4. Statement of Prob;ien@ﬁ\ Stantia dl{ @/Prof)osal: (Note: State the problem that will be resolved by your recommenda-
tion; give the speci.ﬁc feason.' for your ptalp?sal !inetﬂﬁingcopies of tests, research papers, fire experience, etc. If more than 200 words, it may be
abstracted for publication.) / o’ I,r'//‘
A properly installed and mairtsined system should be free of ground faults. The occurrence of one or more ground
faults should be required to cause a “trouble” signal because it indicates a condition that could contribute to future
malfunction of the system. Ground fault protection has been widely available on these systems for years and its cost is
negligible. Requiring it on all systems will promote better installations, maintenance and reliability.

5. ™ This Proposal is original material. (Note: Original material is considered to be the submitter’s own idea based on or as a result of
his/her own experience, thought, or research and, to the best of his/her knowledge, is not copied from another source.)

Q This Proposal is not original material; its source (if known) is as follows:

Note 1: Type or print legibly in black ink.

Note 2: If supplementary material (photographs, diagrams, reports, etc.) is included, you may be required to submit sufficient copies for all mem-
bers and alternates of the technical committee.

I hereby grant the NFPA all and full rights in copyright, in this proposal, and I understand that I acquire no
rights in any publication of NFPA in which this proposal in this or another similar or analogous form is used.

ﬂ% B Imith

Signature (Required)

PLEASE USE SEPARATE FORM FOR EACH PROPOSAL 1/00




FORM FOR PROPOSALS ON NFPA TECHNICAL COMMITTEE DOCUMENTS

Mail to: Secretary, Standards Council
National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02269-9101
Fax No. 617-770-3500

Note: All proposals must be received by 5:00 p.m. EST/EDST on the published proposal-closing date.

If you need further information on the standards-making process, please contact the
) Standards Administration Department at 617-984-7249.
For technical assistance, please call NFPA at 617-770-3000
Please indicate in which format you wish to receive your ROP/ROC: {J paper [ electronic L] download
(Note: In choosing the download option you intend to view the ROP/ROC from our website; no copy will be sent to you.)

Date Name Tel. No.

Company

Street Address

Please Indicate Organization Represented (if any)

1. a) NFPA Document Title NFPA No. & Year
b) Section/Paragraph FOR OFFICE USE ONLY
2. Proposal Recommends: (Check one) (I new text Log #
U revised text Date Rec'd
Q deleted text ate Rec

3. Proposal (include proposed new or revised wording, or identification of wording to be deleted): (Note: Proposed
text should be in legislative format: i.e., use underscore to denote wording to be inserted (inserted wording) and strike-through to denote wording to

be deleted (deleted-wording).

4. Statement of Problem and Substantiation for Proposal: (Note: State the problem that will be resolved by your recommenda-
tion; give the specific reason for your proposal including copies of tests, research papers, fire experience, etc. If more than 200 words, it may be
abstracted for publication.)

5. O This Proposal is original material. (Note: Original material is considered to be the submitter’s own idea based on or as a result of
his/her own experience, thought, or research and, to the best of his/her knowledge, is not copied from another source.)

Q This Proposal is not original material; its source (if known) is as follows:

Note 1: Type or print legibly in black ink.
Note 2: If supplementary material (photographs, diagrams, reports, etc.) is included, you may be required to submit sufficient copies for all mem-
bers and alternates of the technical committee.

I hereby grant the NFPA all and full rights in copyright, in this proposal, and I understand that I acquire no
rights in any publication of NFPA in which this proposal in this or another similar or analogous Jorm is used.

Signature (Required)
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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA DOCUMENTS

(Continued from inside front cover)
ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Documents

Users of NFPA codes, standards, recommended practices, and guides should be aware that these documents may be su-
perseded at any time by the issuance of new editions or may be amended from time to time through the issuance of Tenta-
tive Interim Amendments. An official NFPA document 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 doc-
ument 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 Subscrip-
tion Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the address listed below.

Interpretations of NFPA Documents

A statement, written or oral, that is not processed in accordance with Section 6 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 consid-
ered 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 asserted in connection with any
items which are mentioned in or are the subject of NFPA codes, standards, recommended practices, and guides, and the
NFPA disclaims liability for the infringement of any patent resulting from the use of or reliance on these documents.
Users of these documents 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.
NFPA adheres to applicable policies of the American National Standards Institute with respect to patents. For further
information, contact the NFPA at the address listed below.

Laws & Regulations

Users of these documents should consult applicable federal, state, and Iocal 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 compli-
ance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the NFPA. It is 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 this document available for use and adoption by public au-
thorities and private users, the NFPA does not waive any rights in copyright to this document.

Use of NFPA documents 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 documents, contact NFPA at the address below. .

For Further Information

All questions or other communications relating to NFPA codes, standards, recommended practices, and guides and
all requests for information on NFPA procedures governing its codes and standards development process, including in-
formation 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, ad-
dressed to the attention of the Secretary, Standards Council, NFPA, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101.

For more information about NFPA, visit the NFPA website at www.nfpa.org.
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