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Standard for

Portable Fire Extinguishers
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NOTICE: An asterisk () following the number orletter desig-
nating 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 oc-
curred. These rules are induded as an aid to the user in identify-
ing changes from the previous edition. Where one or more com-
plete paragraphs have been deleted, the deletion is indicated by
a bullet between the paragraphs that remain.

A reference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, Annex J lists the complete ttle
and edition of the source doouments for both mandatory and
nonmandatory extracts. Editorial changes to extracted material
consist of revising references 1o an appropriate division in this
document or the inclusion of the document number with the
division number when the reference is 1o the original document.
Requests for interpretations or revisions of extracted text shall be
sent to the appropriate technical committes,

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

Chapter 1 Administration

1.1#* Scope. The provisions of this siandard apply to the selec-
tion, installation, inspection, mamtenance, and testing of por-
table extinguishing equipment. The requirements given herein
are mintwn, Portable fire extinguishers are intended as a first
line of defense to cope with fires of limited size, They are needed
even if the property is equipped with automaltic sprinklers, stand-
pipe and hose, or other fixed protection equipment (s 4.3.2,
3140321, and 323). They do not apply o permanenily in-
stalled systems for fire extnguishment, even where portions of
such systems are portable (such as hose and nozles avached 1w a
fixed supply of extinguishing agent).

1.2* Purpose. This standard is prepared for the use and guid-
ance of persons charged with selecting, purchasing, installing,
approving, lisiing, designing, and mainiaining portable fire-
extinguizshing equipment. The fire protection requirements
of this standard are general in nature and are not intended to
abrogate the specific requirements of other NMFPA standards
for specific nccupancies,

1.2.1 Nothing in this standard shall be construed as a restric-
tion on new technologies or alternative armngements, pro-
vided that the level of protection as herein described is not
lowered and is acceptable to the authority having jurisdiction.

1.3 Classification, Ratings, and Performance of Fire Extin-
guishers, (See Annex &)

1.5.1 Portable fire extinguishers used to comphy with this
standard shall be listed and labeled and shall meet or exceed
all the requirements of one of the fire test standards and one
of the appropriate performance standards shown below:

(1} Fire Test Standards:

{a) ANSIL/UL 711, Standand for Rating and Fire Teting of
Fire Exttngnuishers

(b} CAN/ULC-S508-MO0, Standard for Ratéing and Fire Test-
ing of Fire Extinguishers and Class D Extinguishing Media

{21 Performance Standards:

{a) Carbon Dioxide Types. ANSL/UL 154, Standand for
Carbon INoxide Fire Extinguishers, CAN/ULCS503-
MO0, Standard for Carbon Dioxide Hand and Wheeled Fire
Extinguishers

(b) Dry Chemical Types. ANSI/UL 200, Standawd for Dry
Chemical Fire Extinguishers, CAN/ULC-8504-M86, Stan-
dard for Dry Chemical and Dry Powder Hand and Wheeled
Fire Extinguiishers

() Water Types. ANSI/UL 626, Siandand for 242-Callon
Stored-Pressure, Water Type Fire Extinguishers CAN/ULC
850702, Standard for 9 Litwe Stored Pressure Water Type
Fire Extingnuishers

(d) Halon Types. ANSI/UL 1003, Siendand for Halogenatad
Agent Fire Exttnguishers, CAN/ULCS512-M87, Standand
Jor Halogenated Agent Hand and Wheelad Fire Extinguishers

(e} Film-Forming Foam Types. ANSL/UL 8, Standard for
Foam Fire Extinguéshers

(f) Halocarbon Type. ANSIL/UL 2129, Standard for Halo-
carbon Agent Fire Extinguichers

1.3.2* The identification of the listing and labeling organiz-
tiom, the fire test, and the performance standard that the fire
extinguisher meets or exceeds shall be clearky marked on each
fire extinguisher.

1.3.2.1 Fire extinguishers manufactured prior to January 1,
1986, shall not be required to comphy with 1.2.2.

1.3.3* An organization listing fire extinguishens used to com-
ply with the requirements of this standard shall utilize a third-
party certification program for portable fire extinguishers that
meets or exceeds ANSL/UL 1803, Standand for Factory Follow-up
on Third Party Gentified Portable Fire Extinguishers,

1.3.3.1 Fire extinguishers manufactured prior to January 1,

1988, shall not be required to comply with 1.5.3,

1.3.3.2 Certification organizations accredited by the Stan-
dards Council of Canada shall not be required 1o comply with
L5.3,

1.34 Extinguishers listed for the Class C rating shall not con-
tain an agent that is a conductor of clectricity. In addition o
successfully meeting the requirements of ANSI/UL 711, Stan-
dard far Rating and Fire Testing of Fire Extinguishers, water-based
agents shall be tested in accordance with ASTM D 530703,
Standard Test for Electrical Conductivity and Resistivaty of a Flowing
High Purity Water Sample. Fire extinguishers containing water-
based agents that have a conductivity higher than 1.00
microsicmens/cm at 25°C (77°F) shall be considered a con-
ductor of electricity and therefore shall not be rated Class C.
This requirement shall apply only o water-based extinguish-
ers manufactured after Angust 15, 2002,

1.4 Classification of Hazards.
1.4.1 Light {Low) Hazard. Light hazard cccupancies are loca-

tions where the total amount of Class A combustible materials,
including furnishings, decorations, and contents, is of minor
quantity. This can include some buildings or rooms oceupied
as offices, classrooms, churches, assembly halls, guest room
areas of hotels/motels, and so forth. This classification antici-
pates that the majority of content items are either noncombus
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tible or 8o arranged that a fire is not likely to spread rapidly.
Small amounts of Class B flammables used for duplicating ma-
chines, art departments, and so forth, are included, provided
that they are kept in closed containers and safely stored.

14.2 Ordinary (Moderate) Hazard. Ordinary hazard ocou-
pancies are locations where the total amount of Class A com-
bustibles and Class B flammables are present in greater
amounts than expected under light (low) hazard cccupancies.
These occupancies could consist of dining areas, mercantile
shops and allied storage light manufacturing, research opera-
tions, aute showrooms, parking garages, workshop or support
service areas of light (low) harard occupancies, and ware-
houses containing Class I or Class II commodities as defined
by MFPA 13, Standard for the lnsiallation of Sprinkler Systems.

1.4.3 Extra (High) Hazard. Extra hamrd ccoupancies are lo-
cations where the total amount of Class A combustibles and
Class B flammables present, in storage, production, use, fin-
ished product, or combination thereof, is over and above
thaose expected in occupancies classed as ordinary (moderate)
hazard. These ocrupancies could consist of woodworking: ve-
hicle repair; aircraft and hoat servicing: cooking areas; indi-
vidual product display showrooms: product convention center
dizplays;, and storage and manufacturing processes such as
painting, dipping, and coating, including flammable liquid
handling. Also included is warehousing of or in-process stor-
age of other than Clasa I and Class IT commodities.

1.5 General Requirements.

1.5.1 The classification of fire extinguishers shall consist of a
letter that indicates the class of fire on which a fire extin-
guisher has been found to be effective, preceded by a rating
number (Class A and Class B only) that indicates the relatve
extinguishing effectiveness.

1.5.1.1 Fire extinguishers classified for use on Class C, Class
D, or Class K harzards shall not be required to have a number
preceding the classification letter.

1.5.2 Portable fire extinguishers shall be main@ined in a fulky
charged and operable condition and shall be kept in their
designated places at all times when they are not being used,

1.5.3 Fire extinguizhers shall be conspicuously located where
they will be readily accessible and immediately available in the
event of fire. Preferably, they shall be located along normal
paths of travel, including exits from areas.

1.5.4 The following types of fire extinguishers are considered
obzolete and shall be removed from service:

(1) Soda acid

(2) Chemical foam (excluding flm-forming agents)

(3) Vaporizing hquid (e.g.. carbon tetrachloride)

(4) Cartridge-operated water

(5) Cartridge-operated loaded stream

(6) Copper or brass shell (excluding pump tanks) joined by
soft solder or rivets

(T) Carbon dioxide extinguishers with metal horns

(#) Solid charge—type AFFF extinguishers (paper cartridge)

1.55 Cabinets housing fire extinguishers shall not be locked,
except where fire extinguizshers are subject to malicious use
and cabinets include a means of emergency access,

1.5.6% Fire extinguishers shall not be obstructed or obscured
from view. In large rooms, and in cerlain locations where vi-

sual obstructions cannot be completely avoided, means shall
he provided to indicate the extinguisher location.

1.5.7* Portable fire extinguishers other than wheeled extin-
guishers shall be installed securely on the hanger, or in the
bracket supplied by the extinguisher manufacturer, or in a
listed bracket approved for such purpose, or placed in cabi-
nets or wall recesses. Wheeled fire extinguishers shall be lo-
cated in a designated loation.

1.5.8 Fire extinguishers installed under conditions where
they are subject to dislodgement shall be installed in manufac-
turer's strap-type brackets specifically designed to cope with
this problem.

150 Fire extinguishers installed uwnder conditions where
they are subject to plysical damage, (e.g., from impact, vibra-
tion, the environment) shall be adequately protected.

1.5.19 Fire exatinguishers having a gross weight not exceeding
40'1b (1814 kg) shall be installed so that the top of the fire
extinguisher 15 not more than & ft (1.5% m) above the floor.
Fire extinguishers having a gross weight gpreater than 40 b
(1814 kg) (except wheeled pypes) shall be so installed that the
top of the fire extinguisher is not more than 3% ft (1.07 m)
above the floor. In no case shall the clearance hetween the
bottom of the fire extinguisher and the floor be less than 4 .
(10.2 em).

1511 Extinguishers' operating instructions shall be located
on the front of the extinguisher and shall be clearly visible,
Hazardous materials iden tfication systems {HMIS) labels, six-
year maintenance labels, hydrostatic test labels, or other labels
shall not be located or placed on the front of the extinguisher.
These restrictions shall not apply to eriginal manufichurer’s
labels, labels that specifically relate to the extinguisher’s op-
eration or fire classification, or inventory control labels spe-
cific to that extinguisher,

1.5.12 Fire extinguishers mounted in cabinets or wall re-
cesses shall be placed so that the fire extinguisher operating
instructions face outward. The location of such fire extin-
guishers shall be marked conspicuoushy: (S 1.5.6.)

1.5.15* Where fire extinguishers are installed in closed cabi-
nets that are exposed to elevated temperatures, the cabinets
shall be provided with screened apenings and drains.

1.5.14* Fire extinguishers shall not be exposed to tempera-
tures outside of the listed temperature range shown on the
fire extinguisher label.

1.5.15 Fire extinguishers containing plain water only can be
protected o temperatures as low as —40°F (—40°C) by the ad-
dition of an antifreeze that is stipulated on the fire extin-
guisher nameplate. Caleium chloride solutions shall not be
used in stainless steel fire extinguishers.

1.5.16% The owner or the owner's agent shall be provided with
a fire extinguisher instruction manual that details condensed
instructions and cautions necessary to the installation, opera-
tion, inspection, and maintenance of the fire extinguisher(s).
The manual shall refer to this standard as a source of detailed
instruction.

1.6% Identification of Contents. A fire extinguisher shall have
a label, tag, stencil, or similar indicator attached o it pravad-
ing the following information:

(1) The contents product name as it appears on the manufac-
turer's Material Safety Data Sheet {MSD5)
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{2} Listing of the hamardous material identification in accor-
dance with hazardous materials identification systems
(HMIS) [in Canada, workplace hazardous materials iden-
tification systems (WHMIS) ] developed by the National
Pant & Coatings Association

{3 List of any hazardous materials that are n excess of
1.0 percent of the contents

{4) List of cach chemical in excess of 5.0 percent of the con-
tents

(5) Information as to what is hazardous about the agent in
accordance with the Material Safety Data Sheet (MSDS)
(6} Manufacturer’s or service agency’s name, mailing ad-

dress, and phone number

1.7#% Units, Metric units of measurement in this standard are
in accordance with the modernized metric system known as
the International System of Units (SI). One unit (liter), out-
side of but recognized by 81 18 commonly used in interna-
tional fire protection. The units are listed in Table 1.7 with
conversion factors,

Table 1.7 Metric Units of Measurement

Name of Unit  Unit Symbol Conversion Factor
liter L 1gal=5785 1L
centimeter cm 1in. = 2.540 cm
meter m 1 fi = (0L305 m
kilogram kg 11b (mass) = 0.454 kg
degree Celsius C %(°F- 32)="C

bar bar 1 psi = 0,0689 bar

1.7.1 If a value for measurement as given in this siandard is
followed by an equivalent value in other units, the first stated s
to be regarded as the requirement. A given equivalent value
can he considered approximate.

1.7.2 The conversion procedure for the 81 units has been to
multiply the quantity by the conversion factor and then round
the result to the appropriate number of significant digits.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, PO, Box 9101, Ouincy, MA 022605101,

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

NFPA 14, Standard for the Installation of Standpipe. Private Hy
drant, and Hose Systems, 2000 edition.

NFPA 304, Code for Motor Fuel Dispensing Facilities and Repair
Gamges, 2000 edition.

NFFPA 32, Standard for Diycleaning Planis, 2000 edition,

NFPA 58, Liquefial Paimlenm Gas Code, 2001 edition.

NFFPA 86, Standard for Ovens and Furnaces, 1999 edition.

NFFPA 96, Standard for Ventilation Contwol and Fire Protection of
Commercial Cooking Operations, 2001 edition.

MNFPA 120, Standard for Coal Preparation Plants, 1999 edition.

NFPA 122, Standard for Fire Prevention and Control in Under
ground Meial and Nonmetal Mines, 2000 edition.

NFPA 241, Standard for Safeeuaniing Construction. Alteration,
and Demolition Operations. 2000 edition.

MNFPA 502, Fire Protection Standard for Pleasure and Commercaal
Motar Crafi. 1998 edition,

MNFPA 303, Fire Protection Standard for Marinas and Boatyards,
2000 edition,

MFPA 385, Standard for Tank Vehicles for Flammable and Com-
Bustible Liquads, 2000 edition.

NFPA 407, Standard for Aiwmafi Fuel Servicing, 2001 edition.

MNFPA 408, Standand for Aiscrafi Hand Portable Fire Extinguish-
ers, 1999 edition.

NFPA 410, Standard on Adreraft Maintenance, 1999 edition,

NFPA 418, Standard for Heliports, 2001 edition.

MFPA 430, Code for the Storage of Liquid and Solid Oxideers,
2000 edition,

NFPA 498, Standard for Safe Havens and Interchange Lots for
Vekicles Tramsporting Explosives, 2001 edition,

NFPA 1192, Standand en Recravtgonal Vehicles, 2002 edition.

NFFPA 1194, Standand for Recreational Vehicle Parks and Camgp-
groinds, 2002 edition.

2.3 Other Publications.

2.3.1 ASTM Publication. American Socicty for Testing and
Materials, 100 Barr Harbor Drive, West Conshohocken, PA
104252050,

ASTM D 5391, Standard Test for Elecirical Conductivity and
Revistivity of a Flowing High Purity Water Sample, 1903,
2.3.2 CCA Publication. Compressed Gas Association, 1725
Jefferson Davis Highway, Arlington, VA 222024100,

CCAC-1, Methods of Hydrostatic Testing of Compressed Gas Cyl-
inders, 1996,

2.3.3 NPCA Publication. National Paint & Coating Associa-
tion, 1500 RI Avenue NW, Washingron, DC 20005,

Hazavious Materials Identification System Revised, Implementa-
tional Manual, 1981,

2.3.4 UL Publications. Underwriters Laboratorics Inc., 333
Phingsten Road, Northbrook, IL 60062,

AMNSL/UL 8, Standand for Foam Fire Extinguishers, 1995,

ANSL/UL 154, Standard for Carbon Dioxide Five Extinguishers,
1995,

ANSI/ UL 299, Standard for Dry Chemical Fire Extinguishers,
1995,

ANSI/UL 626, Standand for 202-Callow Stored-Pressure, Water-
Type Fire Extinguishers, 1995,

AMNSL/UL 711, Standard for Rating and Fire Testing of Fire Ex-
tingaiishers, 1995,

ANSL/UL 1003, Stamdard for Halgenated Agent Fire Extin-
guishers, 1995,

ANSI/UL 1803, Standard for Factory Follow-up on Third Party
Centifiad Portable Fire Extinguishers, 1994,

ANSI/ULR129, Standand for Halocarbon Agent Fire Extinguishers.

2.3.5 ULC Publicatons. Underwriters’ Labomtonies of Canada,
7 Crouse Road, Scarborough, Ontario M1E 2A8, Canada.

CAN/ULCS503, Siandand for Carbon Dioxide Hond and
Wherled Five Extinguishers, 1990, amended 1993,
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CAN/ULC-5504, Standard for Dy Chemical and Dvy Powder
Hand and Wheeled Fire Extinguishers, 1986, amended 1006,

CAN/ULC-5507, Standand for 9 Lite Stowed Pressure Water
Type Fire Extinguishers, 1992, amended 1996,

CAN/ULC-8508, Standard for Rating and Fiwe Tisting of Fire
Extinguishers and Class D Extinguishing Media, 1990, amended
1906,

CAN/ULC-5512, Standand for Halogenated Agent Hand and
Wheelad Five Extinguishers, 1987, amended 1993,

2.3.6 US. Covernment Publicagon. 1.5 Covernment Prini-
ing Office, Washington, DC 20402,

Title 49, Code of Fedenl Regulations, 1080,

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 Definidons.

3.21% Approved. Acceptable to the authority having jurisdic-
o,

3.22% Authority Having Jurisdiction (AHJ). The organiza-
tion, office, or individual responsible for approving equip-
ment, materials, an installation, or a procedure.

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

3.24% Listed. Equipment, materials, or services included ina
list published by an organization that is acceptable to the au-
thority having jurisdiction and concerned with evaluation of
products or services, that maintains pericdic inspection of
production of listed equipment or materials or periodic evalu-
ation of services, and whose listing states that either the equip-
ment, material, or service meets appropriate designated stan-
dards or has been tested and found suitable for a specified
purpose.

3.25 Shall. Indicates a mandatory requirement.

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

3.27 Standard. Adocument, the main text of which contains
cnly 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. Monmandatory provisions shall be located in an
appendix or annex. footnote, or fine-print note and are not to
be considered a part of the requircments of a standard.

3.3 General Defmitions.
3.3.1 ANSL American Mational Standards Instituee,
3.3.2 Andfreeze Charge. See 33,16, Loaded Stream Charge.

3.5.3* Carbon Dioxide, A colorless, odorless, electrically non-
conductive inert gas that is a suitable medium for extinguizh-
ing Class B and Class C fires.

3.3.4 Classifications for Fires.

3.34.1 Class A Fires. Fires in ordinary combustible materi-
als, such as wood, cloth, paper, rubber, and many plastics.

3.34.2 Class B Fires. Fires in Hlammable liquids, combustible
liquids, petrolewm greases, tars, oils, oil-based paints, solvents,
lacquers, alcohols, and flammable gases.

5.3.4.3 Class C Fires. Fircs that mvolve energized clectrical

equipment.

3.54.4 Class D Fires. Firesin combustible metals, such as mag-
nesium, tianium, rrconium, sodium, lithinm, and potassium.

3.5.4.5 Class KFires. Firesin cooking appliances thatinvolve
combustible cooking media (vegetable or animal ocils and
fars).

3.53.5 Closed Recovery System.

3.3.5.1 Dry Chemical Closed Recovery System. A system that
provides for the transfer of dry chemical agent between fire
extinguishers and recovery containers that is closed to prevent
the loss of agent to the atmosphere.

5.3.5.2 Halogenated Closed Recovery System. A sytem that
provides for the transfer of halogenated agents hetween fire
extinguishers, supply containers, and recharge and recovery
containers so that none of the halogenated agent escapes 1o
the atmosphere. Closed recovery systems for halogenated
agents with an ozone depleting potential (ODP) of 0.2 or
greater shall be listed for use with that agent. The system’s
supply or recharge and recovery container shall be capable of
maintaining the agent in a sealed environment until it is re-
used or returned to the agent manufacturer,

3536 DOT. US Department of Transportation. [57:2.3]

3.53.7% Dry Chemical. A mixture of finely divided solid par-
ticles, usnally sodium bicarbonate-, potassium bicarbonate-, or
ammaoninm phosphate—based with added particulate material
supplemented by special treatment to provide resistance to
packing, and moisture absorption (caking). and to promote
proper flow chamacteristics,

3.5.8% Dry Powder. Sclid materials in powder or granular
form designed 1o extinguish Class I combustible metal fires
by crusting, smothering, or heattransferring means,

3.5.0% Electronic Monitoring. A method of electronic com-
munication (data transmission) between an in-place fire extin-
guisher and an elecironic monitoring device/ system.

5.5.10 Extinguisher Inspection. A “quick check” that a fire
extinguisher is available and s in operating condition. It is
intended to give reascnable assurance that the fire extin-
guisher is fully charged. This is done by verifying thatitis in its
designated place. that it has not been actated or tampered
with, and that there is no obvious plesical damage or condi-
tion to prevent its operation.

3.5.11* Film-Forming Foam Agents. The film-forming foam
agents referenced in this standard are AFFF (aqueous film-
forming foam) and FFFP {film-forming fluoroprotein foam).
5.3.12* Halogenated Agents. Halogenated (clean) agents ref-
erenced in this standard are of the following bypes.

s
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3.3.12.1 Halocarbons. Halocarbon agents include hydrochlo-
roflucracarbon (HCFC), hydrofluorocarbon (HFC). perfluoro-
carbon (PFC). and fluorciodacarbon (FIC) types of agents.

3.3.12.2 Halons. Halons  include  bromochloradifluc-
romethane (Halon 1211), bromotrifluoremethane {Halon
1201), and mixtures of Halon 1211 and Halon 1301 (Halon
1211713013,

3.5.15 High-Pressure Cylinder. For the purposes of this stan-
dard. high-pressure cylinders (and cartridges) are those contain-
ing nitrogen, compressed air, carbon dicsdde, or other gases ata
pressure higher than 500 pai (3447 kPa) at TO°F (21°C).

3.3.14 Hydrostatic Testing. Pressure testing of the extin-
guisher to verify its strength agamnst unwanted rupture.,

3.3.15 ICC., The Intersiate Commerce Commission, which
had jurisdiction over high-pressure cylinders and cartridges
priar to 1967,

3.3.16* Loaded Stream Charge. A water-based extinguishing
medium that uses an alkali metal salt as a freezing point de-
pressant.

3.3.17 Low-Pressure Cilinder. For the purposes of this stan-
dard, low-pressure cylinders are those containing fire extin-
guishing agent (medium), nitrogen, compressed air, or other
compressed gases at a service pressure of 500 psi (3447 kPa) or
lower at TO°F (21°C).

3.5.18 Maintenance, A thorough examination of the fire ex-
tinguisher. It is intended to give maximum assurance that a
fire extinguisher will operate effectively and safely, Itincludes
a thorough examination for physical damage or condition to
prevent its operation and any necessary repair or replace-
ment. It will normally reveal if hydrostatic testing or internal
maintenance is required.

5.5.19 Mild Steel Shell. All steel shells other than stainless
steel and steel shells used for highpressure oylinders,

3.3.20 Pressure.

5.5.20.1 Extinguisher Service Pressure. The normal operat-
ing pressure asindicated on the nameplate or cylinder of a fire
extinguisher.

5.5.20.2 Factory Test Pressure. The pressure at which a shell
was tested at time of manufacture, This pressure is shown on
the nameplate.

5.3.21 Recharging. The replacement of the extinguishing
agent (also includes the expellant for certain types of fire extin-
guishers).

3.5.22 Servicing. Includes one or more of the following: (a)
maintenance, (b) recharging, () hedrostatic testing,.

3.5.25 TC. Transport Canada, formerly Canada Transport
Commission (CTC), which has jurisdiction over high- and low-
pressure cylinders and cartridges in Canada,

3.3.24 Travel Distance. The actual walking distance from any
point 1o the nearest fire extnguisher lfilling hazard require-
menis,

3.3.25% Wet Chemical. Wet chemicals include, but are not
limited to, solutions of water and potassium acetate, potassium
carbonate, potassium citrate, or any combinations thereof.

3.3.26 Wetting Agent. A surface-active material added to wa-

ter to materially reduce the surface tension of the water and
thus increase penetrating and spreading chamcteristics,

3.4 Fire Extinguisher Definitions.

3.4.1 Cartridge/ Cylinder-Operated Fire Extinguisher. A fire
extinguisher in which the expellant gas is in a separate con-
tainer from the agent storage container.

3.4.2* Nonrechargeable Fire Extinguisher. A nonrecharge-
able (nonrefillable) fire extinguisher is not capable of (nor
mntended to be capable of) undergoing complete mainte-
nance, hydrostatic testing, and heing restored to its full oper-
ating capability by the standard practices used by fire equip-
ment dealers and distributors,

3.4.3 Portable Fire Extinguisher. A portable device, carried
or on wheels and operated by hand, containing an extinguizh-
ing agent that can be expelled under pressure for the purpose
of suppressing or extinguishing fire.

3.4.4* Rechargeable {Refillable) Fire Extinguisher. A re-
chargeable (refillable) fire extinguisher is capable of undergo-
g complete maintenance, including internal inspection of
the pressure vessel, replacement of all substandard parts and
seals, and hydrostatic testing,

3.4.5 Residential Fire Extinguisher.

3.4.5.1 Automatic Residential Fire Extinguisher Unit. A
fixed extinguishing device, fitted with an automatic means of
operation that is designed. tested, and listed for use on a par-
ticular type of hazrd as identified on is label.

3.4.5.2 Ceneral Use Residential Fire Extinguisher. A fire ex-
tinguisher that has been specifically investigated. tested, and
listed for use only in and around the home (one and two-
family dwellings and living units within mul tifamily structures)
for the purpose of suppressing or extinguishing a fire.

3.4.5.3 Special Purpose Residential Fire Extinguisher. A fire
extinguisher designed, tested, and listed for a particular type
of harard as specified on its label.

3.4.6 Self-Expelling Fire Extinguisher. A fire extinguisher in
which the agents have sufficient vapor pressure at normal op-
erating temperatures to expel themselves,

3.4.7 Stored-Pressure Fire Extinguisher. A fire extinguisher
in which both the extinguishing material and expellant gas
are kept in a single container, and that includes a pressure
indicator or gauge.

3.4.8 Water Mist Fire Extinguisher. A water-rype portable fire
extinguisher confaining distilled water and emploving a
nozzle that discharges the agent in a fine spray.

3.4.9 Water-Type Fire Extmguisher. A water-type fire extin-
guisher contains water-based agents, such as water, AFFF,
FFFP, antifreere, and loaded siream.

3.4.10 Wheeled Fire Extinguisher. A portable fire extin-
guisher equipped with a carriage and wheels intended to be
tranaported to the fire by one person. (See A 41.2.)

Chapter 4 Selection of Fire Extinguishers

4.1 Ceneral Requirements. The selection of fire extinguishers
for a given sitation shall be determined by the character of
the fires anticipated, the construction and ocoupancy of the
ndividual property, the vehicle or hazard to be protected,
ambienttemperature conditions, and other factors (see Table
H.2). The number, size, placement, and limitations of use of

[
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fire extinguishers required shall mect the requirements of
Chapter 5.

4.1.1* Use of halogenated agent fire extinguishers shall he

limited to applications where a clean agent is necessary to ex-

tinguish fire efficiently without damaging the equipment or

area heing protected, or where the use of alternate agents can
canse a hazard to personnel in the area

-

4.1.1.1 Placement of portable fire extinguishers containing
halogenated agents shall conform to minimum volume re-
quirement warnings contained on the fire extinguisher name-
plates.

4.1.2* Wheeled Fire Extinguishers. Wheeled fire extinguish-
ers shall be considered for hazard protection where fulfill-
ment of the following requirements is necessary:

(1) High agent flow rates

(2) Increased agent stream range
(3) Increased agent capacity

(4) High hazard areas

4.2 Selection by Hazard.

4.21 Fire extinguishers shall be selected for the class(es) of
hagards to be protected in accordance with the subdivisions in
4.2.1.1 through 4.2.1.5. (For specific hazards, see Section 4.3.)

4.2.1.1* Fire extinguishers for protecting Class A hazards shall
be selected from types that are specifically listed and labeled
for use on Class A fires, (For halon ageni~type extinguishers, see
41.1.)

4.2.1.2* Fire extinguishers for the proteciion of Class B haz-
ards shall be selected from types that are specifically listed and
labeled for use on Class B fires. (For halon agent—tipe extinguish-
ers, see d.0.1.)

4.2.1.3* Fire extinguishers for protection of Class C hazrds
shall be selected from types that are specifically listed and la-
beled for use on Class C hazards. (For halon ageni—tyfe fire extin-
guishers, seed.1.1.)

-

4.2.1.4* Fire extingnishers and extinguizhing agents for the
protection of Class I) hazards shall be of the types specifically
listed and labeled for use on the specific combustible metal
hazard.

4.21.5 Fire extinguishers for the protection of Class K haz-
ards shall be selected from types that are specifically listed and
laheled for use on Class K fires.

4.3 Application for Specific Hazands,

4.5.1 Class B Fire Extinguishers for Pressurized Flammable
Liquids and Pressurized Gas Fires. Fires of this nature are con-
sidered 1o be a special hazard. Class B fire extingnishers con-
taining agents other than dry chemical are relatively meffec-
tive on this type of hazard due to stream and agent
characteristics, Selection of fire extinguishers for this type of
hazard shall be made on the basis of recommendations by
manufacturers of this specialized equipment. The system used
to rate the effectivencss of fire extingnishers on Class B fires
(lammable liquids in depth) is not applicable to these types of
hagards, It has been determined that special nozzle design
and rates of agent application are required o cope with such
hazards,

CAUTION: It is undesirable o attempt o extinguish this type
of fire unless there is reasonable assurance that the source of
fuel can be prompily shut off.

4.5.2* Class K Fire Extinguishers for Cooking Oil Fires. Fire
extinguishers provided for the protection of cooking appli-
ances that use combustible cooking media (vegetable or ani-
mal cils and fats) shall be listed and labeled for Class K fires.
Class K fire extinguishers manufactured after January 1, 2002,
shall not be equipped with *extended wand-type” discharge
devices,

4.5.2.1 Fire extinguishers installed specifically for the protec-
tion of cooking appliances that use combustible cooking me-
dia (amimal, vegetable oils and fats) prior to June 30, 1908,
shall not be required 1o comply with 4.3.2. (Al sae 4.5.2.5.)

4.5.2.2% A placard shall be conspicuously placed near the ex-
tinguisher that states that the fire protection system shall be
activated prior to using the fire extinguisher,

4.5.2.3 Existing dry chemical extinguishers without a Class K
listing that were installed for the protection of Class K hazards
shall be replaced with an extinguisher having Class K listing
when the dry chemical extinguishers become due for cither a
Bevear maintenance or hydrostatic test.

4.5.3* ThreeDimensional Class B Fires. A three-dimensional
Class B fire involves Class B materials in motion such as pouar-
ing, munning. or dripping flammable liquids, and generally
includes vertical as well as one or more horizontal surfaces.
Fires of this nature are considered to be a special hamard, Se-
lection of fire extinguishers for this pe of hazard shall be
made on the basis of recommendations by manufacturers of
thiz specialized equipment. The system used to mate fire extin-
guishers on Class B fires (flammable liquids in depth) is not
directly applicable to this rvpe of harard.

4.5.4 Water-Scluble Flammable Liquid Fires (Polar Solvents).
AFFF- and FFFP-types of fire extinguishers shall not be used
for the protection of watersoluble flammable liquids, such as
alcohols, acetone, esters, ketones, and so forth, unless specifi-
cally referenced on the fire extinguisher nameplate,

4.3.5% Electronic Equipment Fires. Fire extinguishers for the
protection of delicate electronic equipment shall be selected
from types specifically listed and labeled for Class C. (See
4213)

4.4 Application for Specific Locations. Where portable fire
extinguishers are required to he installed, the following docu-
menis shall be reviewed for the occupancies outlined in their
respective scopes. However, in no case shall the requirements
be less than those specified in this standard,

(17 NFPA 30A, Code for Motor Fuel Dispensing Faclities and Re-
pair Gamges
(2] NFPA 32, Standand for Drycleaning Plants
(3) NFPA 53, Liqugfied Petrolewm Gas Code
(4] NFPA 86, Standand for Ovens and Furnaces
(5) NFPA G, Standard for Ventilation Control and Fire Protection
of Commercial Cooking Operations
(6) NFEA 120, Standard for Coal Preparation Plants
(7) NFPA 122, Standard for Fere Prevention and Control in Under
grmound Metal and Nonwmetal Mines
(8) NFPA 241, Standard for Safeguarding Construction, Alter
ation, and Demolition Operations
(9) NFFA 302, Fie Protaction Standard for Pleasure and Commer
cial Motor Craft
(10) NFPA 303, Fire Protection Standawi for Marinas and Boat
yards
(11) NFPA 386, Siandard for Tank Vehicles for Flammable and
Combustable Liguids
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(12) NFPA 407, Standard for Airraft Fuel Servicing

(15) NFPA 408, Standard for Aivraft Hand Portable Fire Extin-
uishers

(14) NFFA 410, Stamdard on Afreraft Maintenance

(15) NFEA 418, Standard for Heliports

(16) NFEA 430, Code for the Stomge of Liquid and Solid Ouxidizers

(17) NFPA 498, Standard for Safe Havens and Interchange Lots for
Vahicles Transporting Explosives

(18) NFPA 1192, Standand on Recreational Vehicles

(107 NFEA 1194, Standard for Recrastional Vehicle Parvks and
Campemunds

Chapter 5 Distribution of Fire Extinguishers

5.1 General Requirements.

5.1.1% The minimum number of fire extinguishers needed 10
protect a property shall be determined as outlined in this
chapter. Frequently, additional extinguishers can be installed
to provide more suitable protection. Fire extingnishers having
ratings less than specified in Table 5.2.1 and Table 5.2.1 can be
installed, provided they are not used in fulfilling the mini-
mum protective requirements of this chapter.

5.1.2* Fire extinguishers shall be provided for the protection
of both the building structure and the occupancy hazards con-
tained therein,

5.1.2.1 Required building protection shall be provided by
fire extinguishers suitable for Class A fires.

5.1.2.2% Occupancy hazard protection shall be provided by
fire extinguishers suitable for such Class A, B, C, D, or K fire
potentials as might be present.

5.1.2.3 Fire extinguishers provided for building protection
can be considered also for the protection of occupancies hav-
ing a Class & fire potential,

5.1.24 Buildings having an occupancy hazard subject 1o
Class B or Class C fires, or hath, shall have a standard comple-
ment of Class A fire extinguishers for building protection, plus
additional Class B or Class C fire extinguishers. or both.
Where fire extinguishers have more than one letter classifica-

tion (such as 224:20-B:C), they can be considered to satisfy the

requirements of each letter class.

5.1.3 Rooms or areas shall be classified generally as light
(low) harard, ordinary (moderate) hazard, or extra (high)
hazard. Limited areas of greater or lesser hazard shall be pro-
tected as required.

5.1.4 On each floor level, the area protected and the iravel
distances shall be based on fire extinguishers installed in ac-
cordance with Table 5.2.1 and Table 5.5.1.

5.2 Fire Extinguisher Size and Placement for Class A Hazards.

5.2.1 Minimal sizes of fire extinguishers for the listed grades
of hazards shall be provided on the basis of Table 52,1, except
as modified by 5.2.2, Fire extinguishers shall be located so that
the maximum travel distances shall not exceed those specified
in Table 5.2.1, except as modified by 5.2.2. (See Annex E. )

5.2.1.1 Certain smaller fire extinguishers that are charged
with a multipurpose dry chemical or a halogenated agent are
rated on Class B and Class C fires, but have insufficient effec-
tiveness to carn the minimum 1-A rating even though they
have value in extinguizshing smaller Class A fires. They shall
not be used tomeet the requirements of 5.2.1.

5.2.2 Uptoanehalf of the complement of fire extingnishers
as specified in Table 5.2.1 shall be permitted to be replaced by
uniformly spaced 13 in. (2,81 cm) hose stations for use by the
occupants of the building. Where hose stations are so pro-
vided, they shall conform to NFPA 14, Standard for the Insialla-
tion of Standpipe, Private Hydnant, and Hose Systeses. The location
of hose stations and the placement of fire extinguishers shall
be such that the hose stations do not replace more than every
other fire extinguisher.

5.2.3 Where the area of the floor of a building is less than that
specified in Table 5.2.1, at least one fire extinguisher of the
minimum size recommended shall be provided.

5.24 The protection requirements shall be permitted to be
fulfilled with fire extingishers of higher rating, provided the
travel distance to such langer fire extinguishers does not ex-
ceed 75 ft (22.7 m).

Table 5.2.1 Fire Extinguisher Size and Placement for Class A Hazards

=101.x]
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Light Ordinary Extra
(Low) {Moderate) (High)
Hazard Hazard Hazard
Crteria Occupancy Occupancy Occupancy
Minimum rated single extinguisher DA4* 2A* 4-At
Maximum floor area per unit of A 3000 f* 1500 fi* 1000 f*
Maximum floor area for 11250 fit 11,250 fif 11,250 fit
extinguisher
Maximum travel distance to 75 T5hR 756t
extinguisher

For ST units: 1 £t =0.3006 m; 1 f° = 0.0929 m®.

*Up to two waterdype extinguishers, each with 1-A rating, can be used o fulfill the requirements of one 2-A —
rated extinguisher.

FTwo 21 gal (9,45 L) waterdype extinguishers can be used wo fulfill the requirements of cne 4-A rated

extinguisher.

TSee E2.2,

A
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5.53% Fire Extinguisher Size and Placement for Class B Fires
Other Than for Fires in Flammable Liquids of Appreciable
Depth.

5.3.1 Minimal sizes of fire extinguishers for the listed grades
of harard shall be provided on the basis of Table 5.5.1. Fire
extinguishers shall be located so that the maximum travel dis-
tances do not exceed those specified in the able used. (Se
AnnexE.)

Table 5.3.1 Fire Extinguisher Size and Placement for Class B
Hazards

Maximum Travel

Basic Distance
Mininm to Extinguishers

Extinguish
Type of Hazard Rating ft m

Light (law) 5B a0 .15
1B 50 15.25
Ordinary {moderate 10-B a0 915
20-B 50 15.25
Extra (high) 40-B 30 9.15
80-B a0 15.25

Notes:

(1) The specified ratings do not imply that fires of the magnitudes
indicated by these ratings will occur, but rather they are provided 1o
give the operators more time and agent 0 handle ditfcult spill fires
that could aceur.

(2} For fires involving waterscluble flammable liquids, see 4.3.4.

(8} For specific hazard applicaticns, see Section 4.2,

5.3.1.1 Fire extinguishers of lesser rating, desired for small
specific hazards within the general hazard area, shall be per-
mitted to be installed but shall not be considered as fulfilling
any part of the requirements of Table 5.2.1.

5.3.2 Up to three AFFF or FFFP fire extinguishers of at least
2% gal (9.46 L) capacity shall be permitted to be used to fulfill

extra (high) hazard requirements.

5.3.3 Two AFFF or FFFP fire extinguishers of at least 1% gal
(6 L) capacity shall be permitted to be used to fulfill ordinary
(moderate) hazard requirements,

5.3.4 Two or more fire extinguizshers of lower rating shall not
be used to fulfill the protection requirements of Table 5.5.1
except as permitted by 5.3.2 and 533,

5.3.5 The protection requirements shall be permitted 1o be
fulfilled with fire extinguishers of higher mtngs, provided the
travel distance to such larger fire extinguishers does not ex-
ceed 50 ft (15.25 m).

5.4* Fire Extinguisher Size and Placement for Class B Fires in
Flammable Liguids of Appreciable Depth.

5.4.1*% Portable fire extinguishers shall not be installed as the
sole protection for flammable liquid hazards of appreciable
depth where the surface area exceeds 10 £i® (0.93 m®). Where
personnel who are trained in extinguishing fires in the pro-
tected hazards are available on the premises, the maximum
surface area shall not exceed 20 [t (1.86 m®).

54.2 For flammable liquid hazards of appreciable depth, a
Class B fire extinguisher shall be provided on the basis of at

least two numerical units of Class B extinguishing potential
per £ (0.092% m®) of flammable liquid surface of the largest
hazard area. AFFF- or FFFP-type fire extinguishers shall be per-
mitted to be provided on the basis of 1B of protection per £t
(0.09 m®) of hazard. (For fires involving cocking grease or
watersoluble flammable liquids, see 4.3.2 and 4.3.4.)

54.3 Two or more fire extinguishers of lower ratings, other
than AFFF- or FFFP-type fire extinguishers, shall not be used in
lieu of the fire extinguisher required for the largest hazard
area. Up to three AFFE- or FFFP-type fire extinguishers shall
be permitted to fulfill the requirements, provided the sum of
the Class B ratings meets or exceeds the value required for the
largest hazard area.

5.4.4 Travel distances for portable fire extinguishers shall not
exceed 50 ft (15.25 m). (SeeAnnexE.)

54.4.1 Scattered or widely separated harardz shall be indi-
vidually protected. A fire extinguisher in the proximity of a
hazard shall be carefully located to be accessible in the pres-
ence of a fire without undue danger to the operator.

5.5* Fire Extinguisher Size and Placement for Class C Haz-
ards. Fire extinguishers with Class C ratings shall be required
where encrgized electrical equipment can be encountered.
This requirement includes sitations where fire either directly
involves or surrounds electrical equipment. Since the fire it-
selfis a Class A or Class B harard. the fire extinguishers shall be

sized and located on the basis of the antcipated Class A or
Class B hazard.

5.6 Fire Extinguisher Size and Placement for Class I Hazands.

5.6.1 Fire extinguishers or extinguishing agents with Class D
ratings shall be provided for fires involving combustible metals.

5.6.2 Fire extinguishers or extinguishing agents (media)
shall be located not more than 75 £t (23 m) of travel distance
from the Class I harard. (Se Sation E.6.)

5.6.% Portable fire extinguishers or extinguishing agenis
{media) for Class D hazards shall be provided n those work
areas where combustible metal powders, flakes, shavings,
chips, or similarly sized products are generated.

5.6.4 Size determination shall be on the basis of the specific
combustible metal, ns physical particle size, area 1o be cov-
ered, and recommendations by the fire extinguisher manufac-
turer on data from control tests conducted.

5.7 Fire Extinguisher Size and Placement for Class K Fires.

5.7.0 Class K fire extinguishers shall be provided for hazards
where there is a potential for fires involving combustible cook-
ing media (vegetable or animal oils and fats).

5.7.2 Maximum travel distance shall not exceed 30 ft (9.15 m)
from the hazard to the extinguishers.

Chapter 6 Inspection, Maintenance, and Recharging

6.1 Ceneral.

6.1.1 This chapter is concerned with the rules governing in-
spection, maintenance, and recharging of fire extinguishers.
These factors are of prime importance in ensuring operation
at the time of a firc.
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6.1.2 The procedure for inspection and maintenance of fire
extingnizhers varies considerably. Minimal knowledge is nec-
essary to perform a monthly *quick check™ or inspection in
arder to follow the inspection procedure as outlined in Scc-
ticn 6.2 A trained person who has undergone the instructions
necessary to reliably perform maintenance and has the manu-
facturer’s service manual shall service the fire extinguishers
not more than 1 year apart, as outlined in Section 6.3,

6.1.3 The owner or designated agent or occupant of a prop-
erty in which fire extinguishers are located shall be respon-
sible for such inspection, maintenance, and recharging. (See
61 2and 6 1.4)

6.1.4% Maintenance, servicing, and recharging shall be per-
formed by trained persons having available the appropriate
servicing manual(s), the proper types of tools, recharge ma-
terials, labricants, and manufactrer’s recommended re-
placement parts or parts specifically listed for use in the fire
extinguisher.

6.1.5 Tags orlabels shall not be placed on the front of the fire
extinguisher,

6.16 Labels indicating fire extinguisher use or classification
or both shall be permitted to be placed on the front of the fire
extinguisher,

6.2 Inspection.

6.2.1* Frequency. Fire extingunishers shall be inspected when
initially placed in service and thereafter at approximately 30-
day intervals. Fire extinguishers shall be inspected, manually
ar by electronic monitoring, at more frequent intervals when
circumsiances require.

6.2.2*% Procedures. Periodic inspection of fire extinguishers
shall include a check of at least the following items:

(1) Location in designated place

{2) Mo obstruction to access or visibility

(310 Operating instructions on nameplate legible and facing
outward

(4)*Safety seals and tamper indicators not broken or missing

(51 Fullness determined by weighing or “hefting”

(6) Examination for obvious physical damage, corrosion,
leakage, or clogged nowle

(7} Pressure gauge reading or indicator in the operable

range or position

Condition of tires, wheels, carriage, hose, and nozzle

checked (for wheeled units)

HMIS label in place

(8

1)

6.2.3 Corrective Action. When an inspection of any fire extin-
guisher reveals a deficiency in any of the conditions listed in
622, immediate correctiive action shall be taken.

6.2.3.1 Rechargeable Fire Extinguishers. When an inspec-
tion of any rechargeable fire extinguizsher reveals a defi-
ciency in any of the conditions listed in 6.2.2(3), (4), (5),
(6], (7). and (8], it shall be subjected to applicable mainte-
nance procedures,

6.2.3.2 Nonrechargeable Dy Chemical Fire Extinguisher
When an inspection of any nonrechargeable dry chemical fire
extinguisher reveals a deficiency in any of the conditions listed
in 6.2.2(3). (51, (6}, and (7}, it shall be removed from further
use, discharged. and destroyed at the direction of the owner
or retwrned to the manufacharer,

6.2.3.3 Nonrechargeable Halon Agent Fire Extinguishern
When an inspection of amy nonrechargeable fire extinguisher
containing a halon agent reveals a deficiency in any of the
conditions listed in 6.2.2(3), (5), (6), and (7). it shall be re-
moved from service, not discharged, and retwrned to the
manufacturer, If the fire extinguisher is not returned to the
manufacturer, it shall be returned to a fire equipment dealer
or distributor to permit recovery of the halon.

6.2.4 Inspection Recordkeeping.

6.2.4.1 Personnel making inspections shall keep records of
all fire extinguishers inspected, including those found o re-
quire corrective action.

6.2.4.2 At least monthly, the date the inspection was per
formed and the initials of the person performing the inspec-
tion shall be recorded.

6.2.4.3 Records shall be kept on a tag or label attached to the
fire extmguizher, on an inspection checklist maintained on file
or by an electronic method that provides a permanent record.

6.3* Maintenance,

6.3.1 Frequency. Fire extinguishers shall be subjected 1o
maintenance at intervals of not more than 1 vear, at the nome
of lydrostatic test, or when specifically indicated by an inspec-
tion or electronic notification.

6.3.1.1 Stored-pressure types contamning a loaded stream agent
shall be disassembled on an annual basis and subjected 1o com-
plete maintenance. Prior to dissssembly, the fire extinguisher
shall be fully discharged to check the operation of the discharge
valve and pressure gange. The loaded stream charge shall be per-
mitted to be recovered and re-used, provided it is subjected 1o
agent analyss in accordance with manufacturer’s instroctions,

6.3.1.2* A conductivity test shall be conducted annually on
all carbon dioxide hose assemblies. Hose assemblies found
to be nonconductive shall be replaced. Carbon dicxide
hose assemblies that pass a conductivity test shall have the
test information recorded on a suitable metallic label or
equally durable material that has a minimum size of %2 in.
= % in. (1.3 cm = 7.6 cm). The label shall be affixed to the
hose by means of a heatless process. The label shall include
the following information:

(1} Month and year the test was performed, indicated by per-
foration, such as is done by a hand punch

{2) Name or initials of person performing the test and the
name of the agency performing the test

6.3.1.3 Pressure regulators provided with wheeled-type fire
extinguishers shall be tested for outlet static pressure and flow
rate n accordance with manufacturer’s instructions.

6.3.1.4 Fire extinguishers removed from service for mainte-
nance or recharge shall be replaced by a fire extingnisher suit-
able for the rype of hazard being protected and shall be of at
least equal rating,

6.3.2 Procedures. Maintenance procedures shall include a
thorough examination of the basic elements of a fire extin-
guisher as determined below:

(1) Mechanical parts of all fire extinguishers

(2) Extingnishing agent of cartridge- or cylinder-operated dry
chemical, stored-pressure, loaded stream, and pump tank
fire extinguishers

(3) Expelling means of all fire extinguishers
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6.5.21 Internal examination during annual maintenance
shall not be required for nonrechargeable fire extinguishers,
carbon dicxide fire extinguishers, or stored-pressure fire ex-
tinguishers, except for those types specified m 6.3.1.1. These
fire extinguishers shall be thoroughly examined externally in
accordance with the applicable items of 6.3.2(1).

6.5.2.2 Seals or Tamper Indicators, At the time of the mainte-
nance, the mmper seal of rechargeable fire extinguishers shall
be remaoved by operating the pull pin or locking device. After
the applicable maintenance procedures are completed. a new
tamper seal shall be insalled.

6.5.2.3*% Boots, Foot Rings, and Attachments. All removable
extinguisher boots, foot rings, and attachments shall be re-
maoved to accommodate thorough annual cylinder exami-
nations.

6.3.3% Six-Year Maintenance. Every 6 veam, stored-pressure
fire extinguishers that require a 12year hydrostatic test shall
be emptied and subjected to the applicable maintenance pro-
cedures. The removal of agent from halon agent fire extin-
guishers shall only be done using a listed halon closed recov-
ery sytem. When the applicable maintenance procedures are
performed during periadic recharging or hyrostatic testing,
the fear requirement shall begin from that date.

6.5.5.1 Monrechargeable fire extinguishers shall not be hy-
drosatically tested but shall be removed from service at a
maximun interval of 12 vears from the date of manufacture.
Nonrechargeable halon agent fire extinguishers shall be dis-
posed of in accordance with 6.2.3.3.

6.3.4* Maintenance Recordkeeping. Fach fire extinguisher
shall have a tag or label securely attached that indicates the
month and year the maintenance was performed and that
identifies the person performing the service.

6.3.4.1* Fire extinguishers that pass the applicable Gsear re-
quirement of 6.2.3 shall have the maintenance information
recorded on a suitable metallic label or equally durable mate-
rial having a minimum size of 2 in. « 3% in. (5.1 cm = 8.9 cm).
The new label shall be affixed to the shell by a heatless process,
and ary old maintenance labels shall be removed. These la-
bels shall be of the selfdestructive type when removal from a
fire extinguisher is attempted. The label shall inclade the fol-
lowing information:

(1) Month and year the maintenance was performed, indi-
cated by a perforation such as is done by a hand punch

(2) Mame or initials of the person performing the mainte-
nance and name of the agency performing  the
malntenance

6.3.4.2* Verification of Service (Mamtenance or Recharging).
Each extinguisher that has undergone maintenance that in-
cludes internal examination or that has been recharged (see
6.4.5) shall have a “Verification of Service” collar located
arcund the neck of the container. The collar shall contain a
single circular piece of unintermapted material forming a hole
of a size that will not permit the collar assembly o move over
the neck of the container unless the valve is completely re-
maoved. The collar shall not interfere with the operation of the
fire extinguisher. The "Verification of Service” collar shall in-
clude the month and vear the service was performed, indi-
cated by a perforation such as is done by a hand punch.

6.5.4.21 Fire extinguishers undergoing maintenance hefore
January 1, 1999, shall not be required to comply wath 6.5.4.2.

6.34.22 Cartiidge/cylinder-operated  fire  extinguishers
shall not be required o comply with 6.5.4.2,

6.5.4.2.3 New extinguishers requiring an initial charge in the
field (such as pressurized water extinguishers, AFFF, FFFP, or
wet chemical) shall not be required to have a “Verification of
Service” collar installed.

6.4 Recharging,
6.4.1% General.
6.4.1.1 Al rechargeable-type fire extinguishers shall be re-

charged after any use or as indicated by an inspection or when
performing maintenance.,

6.4.1.2% When performing the recharging, the recommenda-
tions of the manufacturer shall be followed. (For wcharge chemd-
cals, see 6.4.3.1.)

6.4.1.8% The amount of recharge agent shall be verified by
weighing. The recharged gross weight shall be the same as the
gross weight that is marked on the label. For those fire extin-
guishers that do not have the gross weight marked on the
label. a permanent label that indicates the gross weight shall
be affixed to the ofdinder. The label con@ining the gross
weight shall be a durable material of a pressuresensitive, self-
destruct type.

6.4.1.4 Conversion of Fire Extinguisher Types, No fire extin-
guisher shall be converted from one type to another, nor shall
any fire extinguisher be converted to use a different type of
extinguizhing agent. Fire extinguishers shall not be used for
any other purpose than that of a fre extinguisher,

6.4.1.5% Leak Test. After recharging, a leak test shall be per-
formed on stored-pressure and selfexpelling types of fire
extinguishers,

6.4.2 Frequency.

6.4.2.1 Pump Tank. Every 12 months, pump tank water and
pump tank calcinm chloride—based annfreeze types of fire ex-
tinguishers shall be recharged with new chemicals or water, as
applicable.

6.4.2.2 Wetting Agent. The agent in stored-pressure wetting
agent fire extinguishers shall be replaced annually., Only the
agent specified on the nameplate shall be used for recharging.
The use of water or other agents s prohibitecd.

6.4.2.3 AFFF and FFFP: The premixed agent in liquid charge—
type AFFF (aqueous film-forming foam) and FFFP (film-
forming fluoroprotein foam) fire extinguishers shall be re-
placed at least once every 5 years. The agent in solid charge—
type AFFF fire extinguishers shall be replaced once every
B years,

6.4.2.3.1 The agent in nonpressurized AFFF and FFFP fire
extinguishers that is subjected to agent analysis in accordance
with manufacturer’s instruc tions shall not be required to com-
ply with 6.4.2.3.

6.4.5 Procedures.

6.4.3.1% Recharge Agents. Only those agents specified on the
nameplate or agents proven to have equal chemical compaosi-
tion, physical characteristics, and fire extinguishing capabili-
ties shall be used. Agenits listed specifically for use with that fire
extinguizher shall be considered to meet these requirements.

6.4.3.2% Mixing of Dry Chemicals. Multipurpose dry chemi-
cals shall not be mixed with alkaline-based dry chemicals,
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6.4.3.3 Topping Off. The remaining dry chemical in a dis
charged fire extinguisher shall be permitted o be re-used,
provided that it 15 thoroughly checked for the proper type,
contamination, and condition. Dry chemical found to be of
the wrong type, or contaminated, shall not be re-used.

6.4.34 Dry Chemical Agent Reuse. Fire extinguishers re-
maoved for fyear maintenance or hydrostatic testing shall be
emptied, The dry chemical agent shall be permitied to be re-
used, provided a closed recovery system is used and the agent
is stored in a sealed container o prevent contamination. Prior
to re-use, the dry chemical shall be thoroughly checked for the
proper type . contamination, and condition. Where doubt ex-
ists with respect to the type, contamination, or condition of
the dry chemical, the dry chemical shall he discarded.

6.4.3.5 Dry Powder. Pails or drums containing dry powder
agents for scaop or shovel application for use on metal fires
shall be kept full and covered at all times. The dry powder
shall be replaced if found damp. (SeeA.6.4.5.1.)

6.4.3.6% Removal of Moisture. For all nonwater types of fire
extinguishers, any moisture shall be removed before recharging,

6.4.3.7% Halogenated Agent. Halogenated agent fire extin-
guishersshall be charged only with the proper type and weight
of agent as specified on the nameplate.

6.4.3.8 Halogenated Agent Re-use. The removal of Halon 1211
from fire extinguishers shall be done only using a listed halon
closed recovery system. The removal of agent from other haloge-
nated agent fire extingnishers shall be done only using a closed
recovery system. The fire extinguisher shall be examined inter-
nalby for contamination or corrosion, or bath. The halogenated
agent retaimed in the system recovery oylinder shall be reused
onby if no evidence of internal contamination is observed in the
fire extinguisher cdinder. Halogenated agent removed from fire
extinguishers that exhibits evidence of internal contamination or
corrosion shall be processed in accordance with the fire extin-
guisher manufacturer’s instructions.

6.4.3.0% Carbon Dioxide. The vapor phase of carbon dioxide
shall be not less than 99.5 percent carbon dioxide. The water
content of the liquid phase shall be not more than 0.01 per-
cent by weight [-30°F (=34.4"C) dew point]. Oil content of the
carbon dioxide shall not exceed 10 ppm by weight,

6.4.3.10 Water Types. When stored-pressure fire extinguish-
ers are recharged, overfilling will result in improper dis-
charge. The proper amount of liquid agent shall be deter-

mined by using one of the following:

(1) Exact measurement by weight

(2) Exact measurement in volume

(%) An antioverfill tube, if provided

{4y ALl mark on fire extinguisher shell, if provided

6.4.3.11 Wet Chemical Agent Re-use. These agents are not to
be reused. If a wet chemical extingnisher is partially dis-
charged, all remaining wet chemical shall be discarded. Wet
chemical agent shall be discarded and replaced at the hydro-
static test imterval.

6.4.4 Precautionary Pressurization Measures.

G.4.4.1% Pressure Gauges. Replacement pressure ganges shall
have the proper indicated charging (service) pressure, shall be
marked for use with the agent in the fire extinguisher, and shall
be compatible with the fire extinguisher valve body material.

6.4.4.2 Stored-Pressure Fire Extinguishers, A rechargeable
stored-pressure-ype fire extinguisher shall be pressurized
only to the charging pressure specified on the fire extin-
guisher nameplate. The manufacturer’s pressurizing adapter
shall be connected to the valve assembly before the fire extin-
guisher is pressurized. A regulated source of pressure, set no
higher than 25 psi (172 kPa) above the operating (scrvice)
pressure, shall be used to pressurize fire extinguishers, The
gauge used to set the regulated source of pressure shall be
calibrated at least annually.

6.4.4.2.1 Anunregulated source of pressure, such as a nitro-
gen oylinder withouta pressure regulator, shall never be used
because the fire extinguisher could be overpressurized and
possibly mpture,

6.4.4.2.2 Afire extinguisher shall never be left connected to
the regulator of a high-pressure source for an extended pe-
riod of time. A& defective regulator could canse the container
to rupture due to excess pressure.

6.4.4.3% Pressunizing Gas. Cnly standard industrialgrade ni-
trogen with a dew point of -60°F (-51°C) or lower (CGAnitro-
gen specification G101, grades I through P shall be used 1o
pressurize stored-pressure dry chemical and halogenated-type
fire extinguishers. Compressed air through moisture traps
shall not be used for pressurizing even though so stated in the
nstructions on older fire extinguishers,

6.4.4.3.1 Compressed air shall be permitted to be used from
special compressor systems capable of delivering air with a
dew point of -60°F {51.1°C) or lower. The special compres
sor systemn shall be equipped with an automatic monitoring
and alarm system o ensure that the dew point remains at or

below —60"F (=51.17°C) at all imes.

6.4.4.3.2% Clazs D) and halocarbon fire extingnishers shall be
repressurized only with the type of expellant gas referred to
on the fire extinguisher label.

6.4.5 Recharge Recondkeeping. Each fire extinguisher shall
have a tag or label securely attached that indicates the month
and year recharging was performed and that identifies the per-
son performing the service. A “Verification of Service™ {main-
tenance or recharging) collar in accordance with 6.2.4.2 shall
also be attached to the extinguisher.

6.4.5.1 Liquefied gas, halogenated agent, and carbon diosx-
ide extinguushers that have been recharged without valve re-
mowal shall not be required to have a “Verification of Semace”
collar installed following recharge.

6.4.5.2 Cartridge and cdinderoperated extinguishers shall

not be required to have a “Verification of Service™ collar in-

stalled. (See 5.3.4.2.)

Chapter 7 Hydrostatic Testing

7.1 General.

7.1.1 This standard requires hydrostatic testing of pressure
vessels used as fire extinguishers and specified components of
fire extinguishers.

7.1.2  Hydrostatic testing shall be performed by persons
trained in pressure testing procedures and safeguards who
have suitable testing equipment, facilities, and appropriate
servicing manual(s) available,
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7.1.21 Ahydrostatic test shall always include both an internal
and external visnal examination of the eylinder.

7.1.2.2 Hydrostatic testing shall be conducted using water or
some other noncompressible fluid as the test medim. Air or
other gases shall not be used as the sole medinm for pressure
testing, All air shall be vented prior to hydrostatic testing o
prevent violent and dangerous failure of the oinder.

7.1.3 If, at any time, a fire extinguisher shows evidence of
dents, mechanical injury, or corrosion (o the extent as to indi-
cate weakness, it shall be condemned or hydrostatically re-
tested subject to the provisions of 7.1.4 and 7.1.5.

7.1.3.1 Pump tanks shall not be required to comply with
7.1.3.

7.1.3.2 MNonrechargeable fire extinguishers other than halo-
genated agent types shall not be required to comply with 7.1.3
bt shall be discharged and discarded where the fire extin-
guisher shows evidence of dents, mechanical injury, or corro-
sion to the extent of indicating weakness,

7.1.3.3 Nonrechargeable halon agent—type fire extinguishers
shall not be required to comply with 7.1.3, (See 6.2.5.3)

7.1.4* Examination of Cylinder Condition. Where a fire ex-
tinguisher cylinder or shell has one or more of the follow-
ing conditions, it shall not be hydrostatically tested, b
shall be condemned or destroyed by the owner or at the
awner's direction:

(17 *Where repairs by soldering, welding, brazing, or use of
patching compounds exist

(21 Where the cylinder threads are worn, correded, broken,
cracked, or nicked

(3) Where there is corrosion that has caused pitting, nclud-
ing pitting under a removable nameplate or nameband
assembly

(4) Where the fire extinguisher has been burned in a fire

(5] Where a calcium chloride—type of extingnishing agent
was used in a stainless steel fire extinguisher

(6) Where the shell is of copper or brass construction joined
by soft solder or rivets

(7) Where the depth of a dent exceeds Yo of the greatest

dimension of the dent if not in a weld, or exceeds Y4 in,

(0.6 cm) if the dent includes a weld

(8] Where amy local or genemal corrosion, cuts, gouges, or
dings have removed more than 10 percent of the mini-
mum cylinder wall thickness

(#) Where a fire extinguisher has been used for amy purpose
ather than that of a fire extinguisher

7.1.5 When a fire extinguisher cylinder, shell, or cartridge
fails a hydrostatic pressure test, or fails to pass a visual exami-
nation as specified in 7.1.4. it shall be condemned or de-
stroyed by the owner or the owner's agent. When a cylinder is
required to be condemned, the retester shall notify the owner
in writing that the cylinder is condemned and that it cannot be
re-used, Condemned cylinders shall be stamped “CON-
DEMNED" on the top, head, shoulder, or neck with a steel
stamp. Minimum letter height shall be ¥ in, (0.3 cm).

7.1.5.1 A condemned cylinder shall not be repaired. Mo per-
son shall remave or obliterate the "CONDEMNED” marking,

7.1.6% Aluminum Shell Cylinder. Fire extinguishers having alu-
minum cylinders or shells suspected of being exposed to tem-
peratures in excess of 350°F (177°C) shall be remaoved from
service and subjected to a hydrostatic test,

7.2 Frequency. At intervals not exceeding those specified in
Table 7.2, fire extinguishers shall be hydrostatically retested.
The lrpdrostatic retest shall be conducted within the calendar
year of the specified test interval. In no case shall an extin-
guisher be recharged if it is beyond its specified retest date.
{ For nonrechargeable fire extinguishers, see 6.4.3.1.)

Table 7.2 Hydrostatic Test Interval for Extinguishers

Test
Interval
Extinguisher Type {Years)
Stored-pressure water, loaded stream, and for g
antifrecze
Wetting agent il
AFFF (aqueous film-forming foam) ]
FFFP (flm-forming fluoroprotein foam} il
Dry chemical with stainless steel shells 5
Carbon dicxide 5
Wet chemical i
Dry chemical. stored-pressure, with mild steel 12
shells, brazed brass shells, or aluminum
shells
Dry chemical. cartridge- or cylinder-operated, 12
with mild steel shells
Halogenated agents 12
Diry powder, stored-pressure, cartridge- or 12

cylinder-operated, with mild steel shells

Mate: Stored-pressure water extinguishers with fiberglass shells (pre-
1976) are prohibdned from h}ﬂfoara{ic testi.ﬂg due to manufacturer’s
recall.

7.2.1 Nitrogen cylinders, argon cylinders, carbon dioxide oyl-
inders, or cartridges used for inert gas storage that are used as
an expellant for wheeled fire extinguishers and carbon dios-
ide extinguishers shall be hypdrostatically tested every 5 years.

7.2.1.1 Cylinders {except those charged with carbon dicx-
ide) complying with 49 CFR 173,34 (e 16 shall be permitted to
be hydrostatically tested every 10 years in lieu of the require-
ment in 7.2.1.

7.2.2 Nitrogen cartridges, argon cartridges, and carbon diosx-
ide cartridges nsed as an expellant for hand portable fire ex-
tinguishers that have DOT or TC markings shall be hydrostati-
cally tested or replaced according to the requirements of DOT
ar TC.

7.2.2.1 Cartridges not exceeding 2 in. (5.1 cm) outside diam-
eter and having a length less than 2 ft (0,61 m) shall be exempt
from periodic lydrostatic retest.

7.2.2.2 Cartridges with DOT stamp 3E shall be exempt from
periodic hydrostatic retest,

7.2.3 A hydrostatic test shall be performed on fire extin-
guisher hose assemblies equipped with a shutoff nozzle at the
end of the hose, The test interval shall be the same as specified
for the fire extinguisher on which the hose is installed.

7.2.3.1 High-pressure and low-pressure accessory hose (other
than agent discharge hose) nsed on wheeled extinguishers
shall be hydrostatically tested. The test interval shall be the
same as that specified for the fire extinguisher agent cylinder
on which the hose is installed,
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7.5 Test Pressures.
7.3.1 High-Pressure Cylinders.
7.5.1.1 DOT 3A, 3AA, or 3AL ovlinders used as carbon diox-

ide extinguishers or nitrogen cylinders, argon cylinders, or
carbon diexide cylinders that are used with wheeled extin-
guishers shall be tested at 5/3 the service pressure as stamped
into the cylinder.

7.3.1.1.1 Carbon dioxide fire extingnishers having cylinder
specification ICCS shall be tested ar S000 psi (20,68 MPa).

7.3.2 Hose Assemblies.

7.53.2.1 Carbon dicxide hose assemblies requiring a hydro-
static pressure test shall be tested ar 1250 psi (3619 kPa).

7.3.2.2 Dury chemical, dry powder, water, foam, and haloge-
nated agent discharge hose assemblies requiring a hydrostatic
pressure test shall be tested at 300 psi (2068 kPa) or at service
pressure, whichever is higher.

7.5.2.3 Low-pressure accessory hose used on wheeled extin-
guishers shall be tested at 300 psi (2068 kPa).

7.5.2.4 High-pressure accessory hose used on wheeled extin-
guishers shall be tested ar 3000 pai (2068 MPa).

7.3.3 Low-Pressure Cylinders.

7.5.3.1 Stored-Pressure Types. Stored-pressure fire extin-
guishers shall be hydrostatically tested to the pressure speci-
fied on the extinguisher nameplate. Where there is no pres-
sure specified on the extinguisher nameplate, the extinguisher
shall be tested at the factory test pressure, not 1w exceed three
times the normal operating pressure. Fire extinguishers that are
required to be returned to the manufacturer for recharging shall
be hydrostatcally tested anby by the manufacturer.

7.3.3.2 Cartridge-Operated Types. Cartridge- or cylinder-
aperated dry chemical and dry powder types of extinguishers
shall be hydrostatically tested at their original factory test pres-
sure as shown on the nameplate or shell.

74 Test Equipment.
74.1 General.

T4.1.1 This standard only permits the hydrostatic testing of
pressure vessels used as fire extinguishers and specified com-
ponents of fire extinguishers,

74.1.2 Test pressure ganges shall be cerified accurate 1o
£0.5 percent or better of the full range of the gauge.

7418 Test pressure ganges shall be capable of being read to
within 1 percent of the test pressure. Interpolation of mid-
point between smallest graduations is accepahble.

74.14 Test pressure gauges shall be capable of indicating
90 percent to 110 percent of the test pressure.

T4.1.5 Pressure gauges used on test equipment shall be cali-
brated at least semiannually. Master gauges or dead weight
testers shall be calibrated at least annualby

74.16 Drying Equipment. All hydrostatically tested cylinders
and apparatus, except watertype extinguishers, shall be thor-
oughly dried afier testing. The temperature used for drying
shall not exceed 150°F (65.6°C) inside the shell.

7.4.2 Test Equipment for High-Pressure Cylinders (Water-
Jacket Test).

7.4.2.1 The equipment for hydrotesting high-pressure oylin-
ders and cartridges (DOT 3 series) shall be of the waterjacket
type that meets the specifications of CGAC-1, Methods of Fiydn-
statte Testing of Compressed Gas Cylinders,

7.4.3 Test Equipment for Low-Pressure Cylinders and Hose
Assemblies (Proof Pressure Test).

7.4.3.1 Cylinders and hose asserblics shall be tested within a
protective cage device, or placed behind a protective shield,

that will permit visnal obscrvation while under pressure for
leaks, bulges. and other harmiul defects.

7.4.3.2 A hydrostatic test pump, hand- or poweroperated,
shall be capable of producing not less than 150 percent of the
test pressure. [t shall include appropriate check valves and
fittings.

7.4.3.3 A flexible connection between the test pump and the
test cylinder shall he provided so that it is possible o test
through the cylinder opening, test bonnet, hose outlet, or
nozzle, as appheable.

7.5 Testing Procedures,
7.5.1 General.

7.5.1.1 The pressure ina hydrostatic test of a cylinder shall be
maintained for a minimum of 3 seconds, but for no less ome
than is required for complete expansion of the cflinder and to
complete the visual examination of the cylinder.

7.5.1.2 Allvalves, internal parts, and hose assemblies shall be
removed and the fire extinguisher emptied hefore testing.

7.5.1.2.1 On some dry chemical and diy powder fire extin-
guishers (cartridge-operaied), where the manufacturer rec
ommends that certain internal parts not be removed, those
parts shall not be removed.

7.5.1.3 All types of extinguishers except water type shall have
all traces of extinguishing agents removed from the inside of
the extinguisher before they are filled with water.

7.5.1.4 A complete internal and external visual examination
shall be conducted before any hydrostatic test. The proce-
dures for the visual examination shall be in accordance with
714,

7.5.2 LowPressure Cylinders.

7.5.2.1 The lydrostatic testing of dry chemical and dry pow-
der fire extinguishers having an externally mounted gas car
tridge shall have the cartridge and cartridge receiver removed
and a suitable plug inserted into the opening,

7.5.2.2 All hose shall be removed from cylinders prior to hy-
drostatic testing,

7.5.2.3 All stored-pressure extinguishers shall have the valve
removed from the cylinder and replaced with a suitable test
bonnet or adapier.

7.5.2.4 All cartridge- or cylinderoperated wheeled extin-
guishers shall have pressure relief devices removed prior 1o
the test. All tests shall be conducted nsing suitable test fttings
and adapters. The manufacturer’s recommendations shall be
followed,
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7525 Anydistortion of the cdinder shall be cause for rejec-
tion. A drop in pressure of the test gauge is an indication of a
leak and 18 cause for rejection or retest.

7526 Cylinders passing the hydrostatic test shall be thor-
oughly dried internally before being returned to service, If
heated air is used to dry the cylinders, the temperature shall

not exceed 150°F (66°C) nside the shell
7.5.3 High-Pressure Cylinders.

7.5.3.1 The bydrostatic testing of high-pressure cylinders and
cartridges shall be in accordance with the procedures of TC,
DOT, and CCA C-1, Methods of Hydmostatic Testing of Compressed
Goas Cylinders.

7.5.3.2 Cylinders passing the hydrostatic test shall be thor-
oughly dried internally before being returned to service. If

heated air is used to dry the cylinders, the temperature shall
not exceed 150°F (66°C) nside the shell.

7.5.4 Hose Assemblies.

7541 The discharge valve shall be removed from the hose
assembly without removal of any hose couplings,

7.54.2 The location of all conplings shall be marked prior to
the bradrostatic test

7.5.4.3 The hose shall be completely filled with water hefore
testing,

7.5.4.4 For dry chemical and dry powder types, all races of
dry chemical or dry powder shall be removed prior to testing,

7.5.4.5 The hose assembly shall be placed in a protecrive cage
or device whose design will permit visual chservation during
the test. Pressure shall be applied at a mate-ofrise such that the
test pressure is reached in 1 minute,

7.5.4.6 Test pressure for hose assemblies shall be maimmined
for | minute. Observations shall be made to note any distor-
tion or leakage while the hose is pressurized. Leakage, distor-
tion, or permanent movement of couplings shall constitute a
failure of the hydrostatic test.

7.5.4.7 Hoee passing the hydrostatic test shall be thoroughly
dricd internally. If heat is used, the temperature shall not ex-
ceed 150°F (66°C).

76 Recording of Hydmstatic Tests.

76.1% A permanent record shall be maintained for each cylin-
der tested.

76.2 High-Pressure Cylinders and Cartridges. Cylinders or
cartridges that pass the hydrostatic test shall be stamped with
the retester’s identification number and month and year of
the retest per TC/DOT requirements.

T6.21 Stamping shall be placed only on the shoulder, top
head. neck, or foot ring (where provided) of the ovlinder.

76.3 Hose Assemblies. Hose assemblies that pass a bydro-
static test do not require recording, labeling, or marking.

7 6.4* Low-Pressure Cylinders. Fire extinguisher cinders of
the low-pressure type that pass a pressure hiydrostatic test shall
have the information recorded on a suitable mellic label
with a minirmuom size of 2 in. = 34 in. (5.1 cm < 3.9 cm). The
label shall be affixed by a heatless process. These labels shall
be of the ype that self-destructs when removal from a fire
extinguisher cylinder shell is attempted.

ThH.4.1 The following information shall be included on the
label:

i

Month and year the test was performed, indicated by a
perforation, such as is done by a hand punch

(2) Test pressure used

(3) Name or initials of the person performing the test, and
name of the agency performing the test

7642 In addition, the following information shall also be
included for DOT specification cylinders:

(1) Cylinders tested by volumetric (water jacket) test method
shall be marked with a retesters identification number
(R.LN.#) on the label. The use of alabel instead of stamp-
ing shall he performed in accordance with DOT Exemp-
tion # 11572, A current copy of DOT E-11372 must be
maintained at each facility where alternate marking is be-
ing performed.

Cylinders tested by modified (proof pressure] test
method shall be marked with the letter *5" following the
test date.

(2

Annex A Explanatory Material

Amnnex A is not a part of the requirements of this NFPA docuiment

Bt is includad for informational punposes only. This annex contains
explanatory material, numbered to correspond with the applicable wext
paragraphs.
ALl Many fires are small at origin and can be extinguished
by the use of proper portable fire extinguishers. It is strongly
recommended that the fire department be notified as soon as
a fire is discovered. This alarm should not be delayed by await-
ing results of the application of portable fire extinguishers.

Fire extinguishers can represent an important segment of
any overall fire protection program. However, their successful
functioning depends upon the following conditions having
heen met:

{1} The fire extinguisher is properly located and in working

order.

(2) The fire extinguisher is of the proper type for a fire that
Can ooour.

(310 The fire is discovered while stll small enough for the fire
extinguisher 1o be effective.

(4) The fire is discovered by a person ready, willing, and able

to use the fire extinguisher.

Fixed systems are covered by the following NFPAstandards:
MNFPA 11, Standard for Low-Expansion Foom; NFPA11A, Standard
Jor Medium- and High-Expansion Foam Systens; NFPA 12, Stan-
dard on Carbon Dioxide Extinguishing Systems; NFPA 124, Stan-
dard on Halon 1301 Fise Extinguishing Systewws; NFPA 13, Standard
Sor the Installation of Sprinkler Systems; NFPA 14, Standard for the
Iwstallation of Standpipe, Private Hydrant. and Hose Systems;
NFPA 15, Standard for Water Spray Fixed Systems for Fire Pratection;
MNFPA 16, Standard for the Installation of Foam-Water Sprinkler and
FoamWater Spray Systems; NFPA 17, Standand for Dy Chemtcal
Extinguishing Systems; NFPA 1TA, Standand for Wt Chemical Extin-
guishing Systems; NFPA 96, Standard for Ventilation Control and
Fire Prvection of Commercial Cooking Operations; NFPA 750, Stan-
dard on Water Mist Fire Protection Systems: and NFPA 2001, Stan-
dard on Claan Agent Five Extinguishing Systems.

A.1.2 The owner or occupant of a property in which fire ex-
tinguishers are located has an obligation for the care and use

s
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of these extinguishers at all times. The nameplate(s) and in-
struction manual should be read and thoroughly understood
by all persons who could be expected to use the fire extin-
guishers,

To discharge this obligation, the swner or occupant should
give proper attention to the inspection, maintenance, and re-
charging of this fire-protective equipment and should also
train personnel in the correct use of fire extinguishers on the
different types of fires that could ocour on the property.

An owner or occupant should recognize fire hazards on his
or her property and plan in advance the exact means and
cquipment with which a fire will be fought. The owner/
accupant should ensure that everyone knows how to call the
fire department and stress that they do so for every fire, no
matter how small.

O larger properties, a private fire brigade should be estab-
lished and tained. Personnel need to be assigned to inspect
each fire extinguisher periodicalby Other personnel can have
the duty of maintaining and recharging such equipment at
proper intervals,

Portable fire extinguishers are appliances to be used prin-
cipally by the accupants of a firendangered building or area
wha are familiar with the location and aperation of the extin-
guisher through education or training. Portable fire extin-
guishers are primarily of value for immediate use on small
fires. They have a limited quantity of extinguishing material
and. therefore, need to be used properly so that this material
is not wasted.

Fire extinguishers are mechanical devices. They need care
and maintenance at periodic intervals to ensure that they are
ready to operate properly and safely. Parts or internal chemi-
cals can deteriomate in time and need replacement. They are
pressure vessels, in most cases, and so need to be treated with
respect and handled with care.

A.1.3.2 Authorities having jurisdiction should determine the
acceptability and credibility of the organization listing or la-
beling fire extinguishers. Authorities should determine if the
arganization tests to all the requirements of the standard. Fac-
tors such as the structure of the organization, its principal
fields of endeavor, its reputation and established expertise, its
involvement in the standards=writing process, and the extent
of its followeup service programs should all be assessed before
recognition is given,

A.1.3.3 Authorities having jurisdiction should determine the
thoroughness of the factory follow-up quality assurance pro-
gram exercised by third-party certification organiztions list-
ing and labeling portable fire extinguishers. The specified fac-
tory follow-up standard provides a minimum basis for that
determination. Application of the factory falloweup standard
provides a reasonable assurance that portable fire extinguish-
ers sold 1o the public continue to have the same structural
reliability and performance as the fire extinguishers the
manufacturer originally submitted to the listing and labeling
organization for evaluation.

AL5.6 Accepable means of identifying the fire extinguisher
locations could include arrows, lights, signs, or coding of the
wall or column,

AL5.T Insituations where it is necessary that fire extinguish-
ers be provided temporarily, a good practice is to provide por-
table stands, consisting of a horizonial bar on uprights with
feet, on which the fire extinguishers can be hung,

A.L.5.13 Vented fire extinguisher cabinets should utihze
tinted glass and should be constructed o prevent the entrance
of insects and the accumulation of water. Vented fire extin-
guisher cabinets constructed in this manner will lower the
maximum internal temperature 10°F to 15°F (5.6°C to 8.3"C).

A L5114 The following precautions should be noted where
fire extinguishers are located in areas that have temperatres
oulside the range of 40°F to 120°F (4°C 1o 49°C),

(1) AFFF and FFFP fire extinguishers cannot be protected
against temperatures helaw 40°F (4"C) by adding an anti-
freeze charge hecause it will tend to destroy the effective-
ness of the extinguishing agent.

(2) Plain water fire extinguishers should not be protected
against temperatures below 40°F (4°C) with ethylene ghy-
col antifreeze. Calcium chloride solutions should not be
used in stainless steel fire extinguishers.
Fire extinguishers installed in machinery compartments,
diesel locomotives, automotive equipment. marine en-
gine compartments, and hot processing facilitics can cas-
ily be subjected to temperatures above 120°F (49°C). Se-
lection of fire extinguishers for hazard areas with
temperatures above the listed limits should be made on
the basis of recommendations by manufacturers of this
cquipment.

&

s

A.L.5.16 The manual can be specific 1o the fire extinguisher
mvolved or it can cover many types.

A.l.6 OSHA federal regulations require that manufacturers
communicate nformation as to the type of chemicals in a
product that can be hazardous and the level of hazard. This
mformation s contained in the Material Safety Data Sheet
(MEDA) created for each chemical or mixture of chemicals
and s summarized on labels or tags attached to the product.
Additionally, state and local authorities have enacted similar
acts and regulations requiring identification of chemicals and
hazardous ingredients in products. MSDSs for fire extin-
guisher agents are available on request from a fire equipment
dealer or distributor, or the fire equipment manufacturer,

The identification of contents information will enable
determination of the type of chemicals contained in the fire
extinguisher and help to resolve complications arising from
an unusual use of the agent. The hazardous materials iden-
tification systems (HMIS) [in Canada, workplace hazardous
materials identfication systems (WHMIS) | developed by
the Mational Paint & Coeatings Association uses a three
place format with numerical indexes from 0 to 4. The first
place is for “toxic properties,” the second place is for “flam-
mability,” and the third place is for “reactivity” with other
chemicals. Mast fire extinguishers have a 0 numerical index
in the second and third places because they are nonflam-
mable and relatively inert.

Information on the HMIS can be obtained from Label Mas-
ter, Inc., Chicago, IL. or Mational Paint & Coatings Associa-
tion, Washington, DC. Extinguisher contents information can
be integrated into the standard fire extinguisher label in some
form or can be contained on a separate label or tag. The fol-
lowing is a typical chemical contents identification marking,

CONTENTS: ABC DRY CHEMICAL/HMIS 1040 MUS-
COVITE MICA, MONOAMMONIUM PHOSPHATE AM-
MONIUM SULFATE /NUISANCE DUST IRRITANT/
CONTENTS UNDER PRESSURE [Manufacturer’s Name,
Mailing Address, Phone Number]
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A7 For additional conversion and information, sce ASTM
E 380, Standard for Metric Practice.

A3.2.1 Approved. The Mational Fire Protection Association
daes not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing labaratories. In determining the acceptability of
mstallations, procedures, equipment, or materials, the author-
ity having jurisdiction may base acceptance on compliance
with MFPA 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
arganization 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.

A3.2.2 Authority Having Jurisdiction (AHJ). The phrase “au-
thority having jurisdiction,” or its acromym AHJ, is used in
MFPA 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; build-
ing official, electrical inspector; or others having statutory
authority, For insumnce purposes, an insurance inspection de-
partment, rating burean, or other insurance company repre-
sentative may be the anthority having jurisdiction. In mamy
crcumstances, the property owner or his or her designated
agent assumes the role of the anthoriry having jurisdiction; at
government installations, the commanding officer or depart-
mental official may be the anthority having jurisdiction.

A3.24 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.

A3.3.3 Carbon Dioxide. Liquid carbon dioxide forms dry ice

("snow™ ) when released directly into the atmosphere, Carbon
diomide gas is 13 times heavier than air. Carbon dicsdde extin-
guishes fire by reducing the concentrations of oxygen, the va-
por phase of the fuel. or both in the air to the point where
combustion stops.

A3.3.7 Dry Chemical. European and 150 standards do not
distinguish between dry chemical agents and dry powder
agents. Their use of the term dry powder includes both dry
chemical and dry powder as defined in this standard.

A338 Dry Powder. Sce A 35,7,

A3.3.9 Flectronic Monitoring. Electronic monitoring can
be accomplished wtilizing low-voltage wiring or a wireless
communication method, and can convey information
about an in-place fire extinguisher that includes status,
pressure level, presence, condition, and if there is an oh-
struction to the extingnisher.

Electronic monitoring can satisfy mamy of the monthly
inspection requirements currently within the standard, can
maonitor the extinguisher at more frequent intervals if de-
sired or when more frequent inspections are required. and
can create an electronically maintained record of the fire
extinguisher,

A.3.3.11 Film-Forming Foam Agents. AFFF and FFFP include
hath grades: those that are not approved for polar solvents
{watersoluble flammable hquids), and those that are ap-
proved for polar solvents,

A.3.3.12 Halogenated Agents. Halon 1211 and Halon 1301
are included in the “Montreal Protocol on Substances that
Deplete the Ozone Layer,” signed Scptember 16, 1987, In
compliance with national regulations, production of halons
ceased on January 1, 1994,

See NFPA 2001, Standand on Clean Agent Fire Extinguishing
Systemns, for more information on halocarbon agents,

A.3.3.16 Loaded Stream Charge. While loaded stream and
wet chemical agent charges can be comprised of similar mate-
rials, their formulation could dictate different maintenance
procedures,

A.3.3.25 Wet Chemical. While loaded stream and wet chemi-
cal agent charges can be comprised of similar matenals, their
formulation could dicate differing maintenance procedures.

A.3.4.2 Nonrechargeable Fire Exdnguisher. Monrechargeable
(nonrefillable) fire extinguishers are marked *Discharge and
Dispose of After Any Use” or "Discharge and Return to the
Manufacturer After Amy Use™ or with a similar equivalent
marking, Some fire extinguishers that are physically recharge-
able are marked *nonrechargeable” and are therefore consid-
ered by this standard to be nonrechargeable (nonrefillable)
fire extinguishers.

A.3.44 Rechargeable (Refillable) Fire Extinguisher. The fire
extinguisher is capable of being recharged with agent and re-
stored toits full operating capability by the standard practices
used by fire equipment dealers and distributors, Bechargeable
(refillable) fire extinguishers are marked *Recharge Immedi-
ately After Any Use” or with a similar equivalent marking.

A4.1.1 Halon agent is highly effective for extinguishing fire
and evaporates after use, leaving no residue. Halon agent is,
however, included in the Montreal Protocol list of contralled
substances developed under the United Nations Environment
Program. Where agents other than halon can satisfactorily
protect the hazard, they should be used instead of halon, Ha-
lon use should be limited 1o extinguishment of unwanted fire;
halon should not be used for routine training of personnel.

A4.1.2 Wheeled fire extinguishers are available in capacitics
of 33 gal (125 L) for foam units and range from 50 b ta 350 1h
(156 kg to 1588 kg) for other types of extinguishers. These
fire extinguishers are capable of delivering higher agent flow
rates and greater agent stream range than the normal
portabledype fire extinguishers, Wheeled fire extinguishers
are capable of furnishing increased fire-cxtinguishing effec-
tiveness for high hazmrd arcas and have added importance
when a limited number of people are available.

A4.21.1 Ttisrecommended that inverting types of fire extin-
guishers be replaced with currently available models. Manu-
facture of nverting types of fire extinguishers and their listing
by Underwriters Labomtories Inc, was discontinued in 1969,
As the availability of suitable replacement parts and recharge
materials diminishes, it has become increasingly difficalt to
maintain these types of fire extinguishers in a safe and reliable
operating condition. Inverting-type fire extinguishers (e.g.,
soda acid, foam, and cartridge-operated water) are now con-
sidered chsolete and are required 1o be removed from service
no later than the next required date for hydrostatic testing,
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Examples of extinguishers for protecting Class A hazards
are as follows:

(1) Water type

(2) Halogenated agent type (For haloggenatel ageni-type fire v
tinguishers, see 4.1.1.)

(3 Multpurpose dry chemical type

(4) Wet chemical type

A4.21.2 Examples of extinguishers for protecting Class B

hazards are as foll ows:

(1) Aqueous film forming foam (AFFF)

(2) Film forming fluoroprotein foam (FFFP)

(%) Carbon dicsade

(4) Dy chemical rype

(5) Halogenated agent type (For halagenated agent~type fine e
tinguishers, see 4.1.1.)

A4.2.1.3 The vse of dry chemical fire extinguishers on wet
energized electrical equipment (such as rainsoaked utlity
poles, high-voltage switch gear, and transformers) could ag-
gravate electrical leakage problems. The dry chemical in com-
bination with moisture provides an electrical path that can
reduce the effectiveness of insulation protection. The remeval
of all traces of dry chemical from such equipment after extin-
guishment is recommended.

A4.21.4 Extinguishers and extingnishing agents for Class D
hazards include the following:

(1) Chemical reaction between hburning metals and many extin-
guishing agents (including water) can range from explosive
to inconsequential, depending in part on the type, form,
and quantiry of metal involved. In general, the hazards from
ametal fire are significantly increased when such extinguish-
ing agents are applied. The advanages and limiations of a
widle variety of commercially available metal fire extinguish-
ing agents are discussed in Section 6, Chapter 26, of the
NFPA Fire Protection Handbook Consult the MSDS of the Class
D hazard being protected or the extingnisher manufacturer,

(2) The agents and fire extinguishers discussed in this section
are of specialized types, and their use often invalves spe-
cial techniques peculiar to a particular combustible
metal. A given agent will not necessarily control or extin-
guish all metal fires. Some agents arc valuable in working
with several metals; others are useful in combating only
one type of metal fire. The authorities having jurisdiction
should be consulted in each case to determine the de-
sired protection for the particular hazard involved.

Certain combustible metals and reactive chemicals re-

quire special extinguishing agents or techniques. If there

is doubt, applicable NFPA standards should be consulted
or reference made to NFPA 49, Hazardons Chemicals Data,
or NFPA 325, Guide to Fine Hazard Properties of Flanmable

Liguids. Gases, and Volatile Sofids. (Note: Although NFPA 44

and 325 have been officially withdravn from the Nattonal

Fire Code®, the information is still available in NFPA's Fire

Protection Guide to Hazardous Materials.)

Reference should be made to the manufacturer's recom-

mendations for use and special technique for extinguish-

ing fires in various combustible metals,

Fire of high intensity can occur in certain metals. Ignition

is generally the result of frictional heating, exposure 1o

moisture, or exposure from a fire in other combustible

materials. The greatest hazard exists when these metals
are in the molten state, in finely divided forms of dust,
turnings, or shavings,

(3

(4

5

The propertics of a wide varicty of combustible metals and
the agents available for extinguishing fires in these metls are
discussed in Section 4, Chapter 16, and Section 6, Chapter 26,
of the NFPA Fire Protection Handbook

A.4.3.2 Fire cxtinguishers for cooking media (vegetable or ank
mal cils and fas) traditionally followed Table 5.3.1 for extra
(high) hazard, requiring a minimum 40B rated sodium bicar
honate or potassinm hicarbonate dry chemical extinguisher. The
evolution of high-eficiency cooking appliances and the change
to hotter-burning vegetable shortening has created a more se-
vere fire hazard, Testing has shown that wet chemical extinguish-
ers have several times the cooking fire—extinguishing capability
ofa minimum 40-B rated sodium bicarbonate or potassium bicar-
bonate dry chemical extinguisher, which has prompted the cre-
ation of a new dassification and a new listing test protocol. The
test protocol is found n ANSL/UL-711, Sandard for Ragng and
Fire Testing of Fire Extinguichers, 1995,

Sec NFPA 96, Standard for Ventilation Control and Fire Protec-
tion of Commercial Cocking Operations, for further information.
Class K fire extinguishers equipped with *extended wand—
type” discharge devices that can permit subsurface injection of
wet chemical extinguishing agents into hot cooking media are
not safe for use. Subsurface injection canses a thermodynamic
reaction comparable to an explosion, which can cause serious
wnjury or death and can contribute to the rapid spread of fire.

A4.3.22 Figure A4.3.2.2(a) and Figure A4.2.2.2(b) show
the recommended wording for the Class K placard. Recom-
mended size 18 7% in, > 11 in.

A4.33 The installation of fixed systems should be consid-
ered where applicable,

A.435 Delicate electronic equipment includes, but is not
limited to, data processing, computers, CAD, CAM, robotics,
and reproduction equipment. Use of other fire extinguishers
and extinguishing agents can damage beyond repair hoth the
equipment at the source of the fire and related equipment in
the immediate vicinity of the fire. Dry chemical residue will
probably not be able to be completely and immediately re-
maoved and, in addition, multipurpose dry chemical, when ex-
posed 1o temperatres in excess of 200°F (1217C) or relative
humidity in excess of 50 percent, can cause corrosion.

Ab. L1 The following are items that affect distribution of por-
table fire extingnishers:

(1} Area and arrangement of the building oooupancy conditions
(2} Severity of the hazard

(3) Anticipated classes of fire

(4} Onher protective systems or devices

(5) Distances to be raveled to reach fire extinguishers

In addition, the following fctors should be considered:

(1) Anticipated rate of fire spread

(2) Intensity and rate of heat development

(3) Smoke contributed by the burning materials

(4} Accessibility of a fire 1o close approach with portable fire
extinguishers

Wheeled fire extinguishers have additional agent and range
and should be considered for areas where the additional protec-
tion is needed. Portable fire extinguishers offer the occupant a
means o assist in evacuation of a building oreccupancy. They are
useful to knock down the fire if it ocours along the evacuation
route. Whenever possible, the individual property should be sor-
veyed for actual protection requirements,

[
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ANNEX A 10-21
| 279 mm
—h}— =—12.7 mm Typ
i O
"™ 1—~4.8 mm Dia. holes
127 mm (4 places)
A WARNING
IM CASE OF APPLIANCE FIRE, USE
THIS EXTINGUISHER AFTER FIXED
SUPPRESSION SYSTEM HAS BEEN
ACTUATED.
: i 184 mm
EN CASO DE INCENDIO DE ALGUN Notee:
APARATO, UTILICE ESTE EXTINTOR Matarial: 10 rmm white atyrana
2 Print: Reverss printing —
DESPUES I;JE QUE EL SISTEMA FIJC DE PMS 468 red background
SUPRESION AUTOMATICO HAYA SIDO Whits prirt
ACTIVADOD. 14.3 rmm lettara for “warning”
&.4 mirn letters for waming note,
Q o] Radius corners
L% -
FIGURE A.4.3.2.2(a) Typical Class K Placard (English /Spanish).
| 279 mm |
— t—12.7 mim Typ
—E1 o
T ~4.8 mm Dia. holas
127 mm 4 places)
A WARNING
IM CASE OF APPLIAMCE FIRE, USE
THIS EXTINGUISHER AFTER FIXED
SUPPRESSION SYSTEM HAS BEEN
ACTUATED.
: 194 mm
EN CAS D'INCEMDIE IMPLIQUANT M
UN EQUIPMENT DE CUISSON, UTILISEZ Matsrial: 10 mm whits styrens
2 Prrint: Reverzs printing —
CET E)(TINC.TEUR APRES AVOIR ACTIVE PMS 455 red background
LE SYSTEME D'EXTINCTION FIXE. Whits prirt
14.3 mm lettara for “warning!
6.4 rnrn lsttars for warming nots.
o o Radius corners
FICGURE A.4.3.2.2(b) Typical Class K Placard (English,/French).
AB.1.2 Most buildings have Class A fire hazards, In any ocou- and where flammable anesthetics are stored or handled, Class
pancy, there could be a predominant hazard as well as special C fire extinguishers in electrical switch gear or generator |-
hazard areas requiring supplemental protection. For ex- rooms, and Class K extinguishers in kitchens.
ample, a hospital will generally have need for Class A fire ex- : _ % .
tinguishers covering patients’ rooms, corriders, offices, and so A5.1.2.2 If fire t:xll.ngms_hf:rs intended for different classes
forth, but will need Class B fire extinguishers in labomatories, of fires are grouped, their intended use should be marked
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conspicuously to aid in the choice of the proper fire extin-
guisher at the time of a fire. In an emergency, the tendency
is to reach for the closest fire extinguisher. If this fire extin-
guisher is of the wrong type, the user could endanger him-
self or herself and the property he or she is endeavoring to
protect. Wherever possible, it is preferable to have only
those fire extinguishers available that can be safely used on
any type of fire in the immediate vicinity,

A5.3 Flammable liquids of appreciable depth are those with
adepth greater than % in. (0.64 cm).

A4 See AR

A5.4.1 Where such personnel are not available, the harard
should be protected by fixed systems,

A5.5 Electrical equipment should be deenergized as soon as
possible to prevent relgnition.

Ab.14 Afire cquipment servicing agency is usually the most
reliable means available to the public for having maintenance
and recharging performed. Large industries could find it de-
sirable to establish their own mamtenance and recharge facli-
ties, training personnel to perform these functions, Service
manuals and parts lists should be obmined from the fire extin-
guisher manufacturer,

A6.2.1 Frequency of fire extinguisher inspections should be
based on the need of the area in which fire extinguishers are
located. The required monthly inspection is a minimum. An
inspection should be more frequent if any of the following
conditions exist:

(1) High frequency of fires in the past

(2 Severe harards

(3) Susceptibility to tampering, vandalism, or malicious mis-
chief

(41 Possibility of, or experdence with, theft of fire extinguishers

(5) Locations that make fire extinguishers susceptible to me-
chanical injury

(6} Possibility of visible or physical obstructions

(7T) Exposure to abnormal temperatures or corrosive atme-
spheres

(8) Characteristics of fire extinguishers, such as susceptibility
to leakage

Due 1o these conditions, more frequent inspections might
he enhanced through electronic monitoring of the fire extin-
guisher.

A6.2.2 The following procedure permits rapid removal of
the hose by one person without kinking and obstruction of
flow of extinguishing agent. See Figure A6.2.2(a) through
Figure A6.2.20e).

{1} Form a loop over hase supports. [See Figure A.6.2. 2(a).]
(2) Follow with a reverse loop so that hose passes behind loop
as shown in Figure A.6.2.2(b).

Repeat Steps (1) and (2) until all hose is coiled on sup-

port. [See Figure A 6.2 2(c).]

(4) Adjust coil so that nozze is in the downward position as
shown in Figure A.6.2.2(d). (Hose coiled in this manner
will pull off free of twists).

(5) Place nozzle in holder with handle forward in the closed
position. [See Figure A.6.2.2(e).]

A.6.2,2(4) Where a safety seal or tamper indicator is missing,
itcan be evidence that the fire exinguisher has been usedand
therefore should be removed from service. Extreme caution

(3

Iy

FIGURE A.6.2.2(a) Counterclockwise Loop.

{f

FIGURE A.6.2.2(b) Reverse Loop.

FIGURE A.6.2.2(c) Continued Reverse Loops.

should be exercised before replacing a mmper seal on a non-
rechargeable fire extinguisher.

A6.3 Persons performing maintenance operations usnally
come from two major groups:

[
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CONDUCTIVITY TESTED
2002 DISTRIBUTION NAME 2004
Dist. licenze no,
2003 Employss nams 2005
Employes lic. no.
Jan'FabiMarchaprilMeyJunslubhBugSsptOctMowDec

FIGURE A.6.22(d) Nozzle m Dowmward Position.

4=

FICURE A.6.2.2(e}) Nozzle in Holder.

(1) Fire extinguisher service agencies
(2) Trained industrial safety or maintenance personnel

Fire extinguishers owned by individuals are often neglected
because there is no planned perodic follow-up program. It s
recommended that such owners become familiar with their fire
extinguishers so they can detect telltale warnings during inspec-
tion that could suggest the need for maintenance, When mainte-
nance 15 mndicated, it should be performed by trained persons
having proper equipment. ( See6,.0.4,)

The purpose of a welkplanned and wellexecuted main te-
nance program for a fire extinguisher is to maximize the fol-
lowing probabilities:

(1) The extinguizher will operate properly between the time
intervals established for maintenance examinations in the
environment to which it is exposed.

{2) The extinguisher will not constitute a potential hazard to
persons in is vicinity or to operators or rechargers of fire
extinguishers.

Any replacement parts needed should be obtained from
the manufacturer or a representative.

A6.2.1.2 Carbon dioxide hose assemblies have a continuous
metal braid that connects to both couplings to minimize the
static shock hazard, The reason for the conductivity test is to
determine that the hose is conductive from the inlet coupling
to the outlet orifice. A basic conductivity tester consists of a
flashlight having an open circait and a set of two wires with a
conductor (clamps or probe) at each end.

FICURE A6.53.1.2 Conductivity Test Label.

Fignare A.6.5.1.2 provides a guide to the design of a conduc-
tivity test label.

A6.3.2.3 Removable extinguisher boots and foot rings arc
those that are not put on by the extinguisher manufacturer
with glue or welded.

A.6.3.3 Halon removed from a fire extinguisher is kept in a
closed recovery charging system until disposition can be made
as to whether to recharge the halon back into a fire extin-
guisher or return unsatisfactory halon to a manufactirer for
proper disposal. Alisted halon 1211 closed recovery/ recharge
systern will have the following:

(1) Clear sight glass for monitering the cleanliness of the Ha-
lon 1211

(2) Ameans of determining if the acceptable water content of
the halon has been exceeded

(30 A means of mechanically filtering the Halon 1211 and
removing excess water

Such a recovery system will also have a motor-driven pump
systern that permits the transfer of halon into a fire extin-
guisher or supply container without the need to vent the re-
ceiving container to reduce its pressure hefore halon transfer.
Closed recovery/charging systems also include the plumbing,
valves, regulators, and safery relief devices to permit conve-
nient, quick transfer of the Halon 1211,

A6.3.4 Inaddition to the required tag or label (see 6.3.4), a
permanent file record should be kept for each fire extin-
guisher. This file record should include the following informa-
tion, as applicable:

(1) The mamtenance date and the name of the person or

agency performing the maintenance

The date when last recharged and the name of the person

or agency performing the recharge

(31 The hydrostatic retest date and the name of the person or
agency performing the hydrostatic test

(4) Description of dents remaining after passing a hydrostatic

ksl

The date of the fryear maintenance for stored-pressure

dry chemical and halogenated agent types (Se 6.3.3.)

As stated in Section 1.2, *Nothing in this standard shall
he constroed as a restriction on new technologies or alter-
native arrangements, provided that the level of protection
as herein described is not lowered and is acceptable to the
authority having jurisdiction.” It is recognized that an elec-
tronic bar coding system is often accepiable to the antharity
having jurisdiction in lieu of a tag or label for maintenance
recordkeeping.

{2

(5

Under special circumstances or when local requirements
are in effect, additonal information can be desirable or re-
quired,
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A.6.3.4.1 Labels should be printed in black with a light blue
background.

A6.3.4.2 A number of states have regulations requiring an
internal marking of an extinguisher, which is used to verify if
the extingiisher was depressurized, if the valve was removed,
and if a complete maintenance was performed. The “Verifica-
tion of Service” collar design also requires that the valve be
removed before the collar can be attached to the extinguisher.
The collar provides the authorities having jurisdiction with a
more convenicnt visual proof that the extinguisher was disas-
sembled and that maintenance was performed.

This standard does not specifically require a “Verification
of Service” collar when a beedrostatic test is performed on a fire
extinguisher cylinder. All extinguishers are to have the valve
removed for hydrotesting and are to be subsequently re-
charged hefore they are returned to service. To be vahd, the
date on the *Verification of Service™ collar should always be
the same or more recent than the date on the hydrotest label.

Fignure A6.2.4.2 provides a guide to the design of a “Verifi-
cation of Service” collan

Diamstar to fit cylindsr neck

Mald, srmboas, or stamp
{punch month and year as requirsd)

Matarial: aluminum or polysthdens

FIGURE A.6.3.4.2 Design of a “Verification of Service” Collar

Ab4.l General safety guidelines for recharging include the
following:

(1) Make sure all pressure is vented from fire extinguisher

befare attempting to remove valve body or fill closure.
WARNING: Do not depend on pressure-indicating de-
vices 1o tell if container is under pressure because they
could malfunction.

Use proper recharge materials when refilling a fire extin-

guisher. Mixing of some extinguishing agents could

cause a chemical reaction, resulting in a dangerous pres-

sure buildup in the container.

The weight of agent as specified on the nameplate s

critical. Owerfilling could render the fire extinguizsher

dangerous or incffective,

(4] All sealing components should be cleaned and properly
lubricated to prevent leakage after recharge.

) Check pressure-indicating device to ascertain that it is

reading properhy.

Maost manufacturers recommend the use of dry nitrogen

as an cxpellant gas for stored-pressure fire extinguishers,

Limiting charging pressure regulator setting to 25 psi

{172 kPa) above service pressure as per 6.4.4.2 prevents

gauge damage and loss of calibration.

(2

(3

5

(6]

WARNING: MNever connect the fire extingnisher to be
charged directly to the high-pressure scurce. Connecting
directly to the high-pressure source could cause the con-
tainer (o rupture, resuliing in injury. Never leave a fire
extinguisher connected to the regulator of a high-
pressure source for an extended period of time. A defec-
tive regulator could cause the container to rupture due o
EXCess pressure.

(7} Use the manufacturer's recommended charging adap-
tor to prevent damage to a valve and its components,

(8) When recharging separate expellant source fire extin-
guishers, make sure filled enclosure is in place and tight-
ened down, Replace all safety devices prior to installing
replacement cartridges.

(@) Use only gas cartridges recommended by the manu-
facturer. Cartridge features such as pressure relief,
puncturing capabilities, fill density, and thread com-
patibility are designed and approved to specific func-
tional requirements,

(10) Use proper safety seals, as other types, such as meter
seals, could possibly fail to break at the prescribed re-
quirements.

(11} Regulators utilized on wheeled fire extinguishers are fac-
tory pinned at the operating pressure and should not be
field adjusted.

A6.4.1.2 Some manufacturers require that their fire extin-
guishers be returned to the factory for recharging.

A6.4.1.3 Todetermine the gross weight, the entire fire extin-
guisher should be weighed empry. The weight of the specified
recharge agent should be added to this amount

A6.41.5 The leak test required for stored-pressure and
self-expelling types should be sufficiently sensitive to ensure
that the fire extinguisher will remain operable for at least 1
year. Any tamper indicators or seals need to be replaced
after recharging.

A6.4.3.1 On properties where fire extinguishers are main-
tained by the occupant, a supply of recharging agents should
be kept on hand. These agents should meet the requirements
of 6.4.5.1.

The intent of this provision is to maintain the efficiency
of each fire extinguisher as produced by the manufactrer
and as labeled by one or more of the fire testing laborato-
ries, For example, the extinguishing agentand the additives
used in the various types of dry chemical fire extinguishers
vary in chemircal composition and in particle size and, thus,
in flow characteristics. Fach fire extinguisher is designed o
secure madmum efficiency with the particular formulation
used. Changing the agent from that specified on the fire
extinguisher nameplate could affect flow rates, nozzle dis-
charge characteristics, and the quantity of available agent
{as influenced by density), and would void the label of the
testing laboratory. -

Certain recharging materials deteriorate with age, expo-
sure to excessive temperature, and exposure to moisture, Stor-
age of rechange agents for long periods of time should be
avoided.

Dy powder used for combustible metal fires (Class [
should not become damp, as the powder will not be free flow-
ing. In addition, when dry powder contains sufficient mois
ture, a harzardous reaction could result when applied o a
metal fire.

A6.4.3.2 Mixing multipurpose dry chemicals with alkaline-
based dry chemicals could result in a chemical reaction ca-
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pable of developing sufficient pressures to rupture a fire extin-
guisher. Substituting a different formulation for the one
originally employed could cause malfuncticning of the fire
extinguisher or result in substandard performance,

A6436 Moisture within a nonwater-type fire extinguisher
creates a serious corrosion harzard to the fire extinguisher
shell and also indicates what is probably an inoperative fire
extinguisher. Moisture could passibly enter at the following
times:

(1) After a hydrostatic test
(2) When recharging s being performed
(3] When the valve has been removed from the cyvlinder
(4) When using compressed air and a moistare trap for pres-
surizing nonwater ypes

It is extremely important o remove any water or maoisture
from amy fire extinguisher before recharging. Excess moisture
in a dry chemical fire extinguisher will cause the agent 1o cake
and hump and become unusable. [talso will cause corrosion to
the fire extinguisher shell and valve, In carbon dioxide and
halogenated fire extinguishers, excess moisture will cause ex-
tremely corrosive acids to form when combined with the extin-
guishing agent. These acids can corrode the fire extinguisher
shell and valve.

A643.T I the fire extinguisher valve is removed for servic-
ing, 1t is recommended that the fire extinguisher be purged
with nitrogen or argon (as appropriate) or that a vacuum be
drawn on the fire extinguisher cylinder prior to recharging.

A6430 Ingeneral, carbon dioxide obtained by converting
dry ice to liquid will not be satisfactory unless it is properly
processed to remove excess water and oil. If dry ice converters
are used, the following required steps should be taken.

(1) Moistre-absorbent cartridges containing silica gel or acti-
vated alumina of adequate capacity should be employed.
These cartridges need w0 be reactivated periodically by heat-
ing at 300°F (149°C) for 2 hours in an openvented condi-
ton in order to keep them in an absorbent condition. At
temperatures helow 32°F (07C), the cartridges act as a filler;
ahove 32°F (0°C), they absorb moisnare directhy Various tell-
tale compositions are available that, by means of color, indi-
cate the degree of absorptivity sill available in the gel.

(2) An extra operation is required to minimize the water within
the converter. This operation consists of blowing off a short
burst of liquid carbon dicxide from the bottom of the con-
verter in order to blow off free water. This operation can onhy
be performed above 32°F (0°C). With the converter con-
tents colder than 32°F (0°C), blowing off is ineffectual.

The preferred sonrce of carbon dioxide for recharging fire

extinguishers is from a low-pressure [300 psi at 0°F (2068 kPa
at —17.8"C)] supply, supplied either directly or via dry cylin-
ders used as an intermediary means.
Ab44.1 Ifit becomes necessary to replace a pressure gauge
on a fire extinguisher, in addition o knowing the charging
pressure, it is important to know the type of extinguishing
agent for which the gauge is suitable . as well as the valve body
with which the gauge is compatible. This information could be
available in the form of markings on the dial face, Where the
marking is provided, the extinguishing agent is indicated by
references such as “Use Dy Chemicals Onby,” while the valve
body compatibiliey is indicated as follosws.

(1) Ganges intended for use with aluminum or plastic valve

hodies are marked with a line above the gauge manufac-
turer's code letter,

ra

Cauges intended for use with brass or plastic valve bodies
are marked with a line below the manufacturer’s code
letter,

Universal ganges that can be used with aluminum, brass,
or plastic valve hodies are marked with lines above and
below the manufacturer’s code letter or by the absence of
arty line above or below the manufacturer’s code letter.

(3

Using the proper replacement gange as to pressure range,
extinguishing agent, and valve body compatibility is recom-
mended to avoid or to reduce gangerelated problems.

A6.4.4.3 The compressor/dryer module shall be a fully en-
closed, factory-assembled, and factory-tested package ofa ver-
tical design (compressor above motor). It shall incorporate
the compressor driver, purification system, controls, intercon-
necting piping, and wiring. The scope of supply shall include
the following:

(1) Compressor The compressor black shall be multistage, air
cocled, ol lubricated, and rated for continuous duty at
S000 psi (34,475 kPa) with a charging rate of [
cfm]. The crankcase shall be fully enclosed with oversized
hall bearings on each end. The connecting rods shall utlize
neeidle bearings on both ends, Pistons shall be aluminum or
cast iron and shall incorporate piston rings on all stages, Cyl-
inders shall be of cast iron. Relief valves and individually
mounted intercoolers shall be wtilized after each stage of
compression. The aftercooler shall be designed to delver
final air at a temperature not to exceed 20°F (—6.67"C)
above ambient, The compressor flywheel shall incorporate a
high-velocity cooling fan for maximum heat dissipation. An
automatic condensate drain system shall be supplied as stan-
dard equipment on all systems.

(2) Diyer Systems. The system shall be of a multichamber ar-

rangement, cach constructed of aluminum alloy with a

tensile strength of 83,000 psi (572,285 kPa) and designed

for 5000 psi (34,475 kPa) working pressure with a 4 to 1

safety factor, The first chamber shall be a mechanical

separator to eliminate oil and water, Subsequent cham-
bers shall utlize replacement cartridges to further re-
move moisture and ol vapor. The dryer system shall pro-
cess | cf] before cartridge replacement. The air
delivered shall have a <50"F (-51.17°C) dew point or lower.
Co trols/Instrumentation. The compressor module shall in-
corporate a gauge panel o include the following: inter-
stage and final discharge pressure gauges, lube oil pres-
sure gauge (where applicable), hour meter, and power-on
light. All pressure gauges shall be liquid filled. The con-
trol system shall consist of all devices to monitor the op-
eration of the compressor, including motor starter with
overload detectors and switches to shut the compressor
dawn in the event that high temperature or low il pres-
sure (on pressure-ubricated compressors) occurs. An air
pressure switch shall be supplied to automatically start
and stop the compressor to maintain adequate system
pressure, [The unit shall come complete with a cartridge
monitoring system that combines both moisture monitor-
ing and timed shutdown, The moisture monitor checks
air quality continnonusly and is calibrated to indicate when

a dew point of =60°F (=51.1°C) has heen reached. When

moisture is detected, ayellow light comes on and the digi-

tal timer comes into operation. At the conclusion of a

I-hour to 2-hour iming period, shutdown ocours and a

red light comes on. |

(3
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A6.4.4.3.2 Some Class D fire extinguishers are required to
be pressurized with argon.

AT.14 A condemned oylinder or fire extinguisher can only
he destroyed by its owner or at the owner’s direction. It is
strongly recommended that a record be kept of ovlinders or
fire extinguishers that are recommended to be destrayed.

AT7.14(1) Forwelding or brazing on mild sieel shells, consult
the mannfacturer of the fire extinguisher.

AT.LE Seructural integrity of aluminum shells or cylinders s
reduced when they are exposed to temperatures in excess of
A50°F (177"C). These temperatures can ocour under fire ex-
posure without amy visual evidence or during repainting op-
erations where oven drying is utilized.

A7.6.1 The permanent record should include, as a mini-
mum, the date of test, cylinder serial number or extinguisher
serial number, model number, cylinder size, test pressure, vi-
sual inspection result, cylinder disposition, and mitials of per-
son performing the test. Refer to COGA C-1, Meathods of Hydn-
static Testing of Compressad Gas Gplinders, for a sample form for
recording test results,

A76.4 Figure A.T6.4 provides a guide to the design of a
hydrostatic test label,
All print should be black on a sibver background.

JaM FEE MAR APR MAY JUNE
HYDROSTATIC TEST

PERFORMED BY.
DISTRIBUTOR NAME
DISTRIBUTCR PHOME MO
DISTRIBUTOR LICENSE NO.

2005

TEET 1234587890
PRESSURE 12345687890
[{z=1)] 1234567890

2002 2003 2004

EMPLOYEE MAME
EMPLOYEE LIC. MO,

JULy AUG SEPT  OGT NOV  DEGC

FICURE A.7.64 Design of a Hydrostatic Test Label.

Annex B Recommended Markings to Indicate
Extinguisher Suitability According o Class of Fire

This annex isnot a part of the vequirements of this NFPA document
Bt is encluded for informational punposes onky

B.1 General

B.1.1 Markings should be appled by decals that are durable
and resistant to color fading. The color separation identifica-
tion for the markings is as follows:

(1) Picture symbol objects are white,

(2} Background borders are white.

(31 Background for *YES” symbols is blue.

{4} Background for symbaols with slash mark (“NO®) is black.

(5) Class of fire letters and wording are black.

(6} Blash mark for black background symbols are red, (See
Figure B.iL1)

BLiguk © Elecirial EQu.

For Clazs A types

Y
>

 Ekalrioal Eque.

For Class A, B types
(1) AFFF

(2) FFFP

h
>

© Bechil Equip.

For Clazs B, C types
(1) Carbon dicxides
2) Dry chamical

19) Halogenated
agans

For Clasz A, B, ©
ypes

(1) Halogenatsd
ants

(2] Mulipurpeas
dry chamical

Far Clazs K types

(1) Wist chemical-
based

(2) Dry chemical—
basad

Mote: Recommended colors, per PME (Pantons Matching System)
includs the following:

BLUE — 220
RED —Warm Red

FICURE EB.1.1 Recommended Marking System.

B.1.2 Markings should be located on the front of the fire
extinguisher shell. Size and form should permit easy legibility
ata distance of 3 ft (1 m). The labels shown in Figure B.1.1 are
consistent with fire extinguishers that have been tested and
listed in accordance with fire test standards, (See £.4.3.)

B.1.5 Where markings are applicd to wall pancls, and so
forth, in the vicinity of fire extinguishers, they should permit
easy legibility at a distance of 15 fi (4.6 m).

B.2 Recommended Marking System.

B.2.1 The recommended marking system 18 a pictorial con-
cept that combines the uses and nonuses of fire extinguishers
on a single label. (See Figure B0 )

B.2.2 Letiershaped symbol markings, as previously recom-
mended, are shown in Figure B.2.2. Note that fire extinguish-
erssuitable for more than one class of fire should be identified
by multiple symbols placed in a horizontal sequence.
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Cirdinary
Extinguizshars suitable for Class A
firze should b= identified by a triangls
containing the letter “A" f colorsd, the
triangls ia colored gresn.®
Cornbustibles
Flarnmabla
Extinguizhara suitable for Class B
firze should b= identified by a squars
containing the lstter "B i colored,
the squars iz colorsd rad.*
Ligquids
Elsctrical
Extinguishers suitables for Glass G
firea shoukd be idantified by a circls
containing the latter “C." if colored,
the circle iz colorsd blue.*
Equipment
Combustible
Extinguizhera suitable for fires
irvolving metala should be identified
by & fiva-paintsd star contsining the
letter *00° If colored, the star is colorsd
yollow,*
Mstalz

* Recomrmended colors, per PMS (Pantone Matching Systerm)
include the follcwing:

GREEN — Basic Green

RED — 122 Rad

ELUE — Procass Blue

YELLOW — Basic Yallow

FIGURE B.2.2 Lettershaped Symbol Markings.

Annex € Fire Extinguisher Selection

This annex is not a part ofthe rapeirements of this NFPA document
but i5 inchided for informational purposes ondy,

C.1 Principles of Selecting Fire Extinguishers.

C.1.1  Selection of the best portable fire extinguisher for a
given situation depends on the following factors:

(1) Mature of the combustibles or flammables that might be
ignited

(2) Potential severity (size, intensity, and speed of travel) of
any resulting fire

(3) Effectiveness of the fire extinguisher on that hazmrd

(4) Ease of use of the fire extinguisher

(2) Personnel available to operate the fire extinguisher and

their physical abilitics and emotional reactions as influ-

enced by their training

Ambient temperamire conditions and other special atmo-

sphieric considerations (wind. draft, presence of fumes)

(71 Suitability of the fire extinguisher for its environment

(8) Any anticipated adverse chemical reactions between the

extinguishing agent and the burning materials

Any health and operational safety concerns (exposure of

operators during the fire control efforts)

(10) Upkeep and maintenance requirements for the fire

extinguisher

(6)

(9]

C.1.2 Portable fire extinguishers are designed to cope with
fires of limited size. and are necessary and desirable even
though the property could be equipped with autematic sprin-
kler protection, standpipe and hose systems, or other fixed
fire-protective equipment.

C.1.3 A fire creates conditions of stress and intense excite-
ment. Under these conditions, the choice of a correct fire
extinguisher needs 1o he made quickhy. The protection plan-
ner can help to ensure selection of the correct fire extin-
guisher by using the following procedures:

(1) Locating the fire extinguisher near fire hazards for which
they are suitable

Using fire extinguishers suitable for more than one class
of fire

(3) Marking clearly the intended use (See Annex B )

(4) Training employees in the use of proper fire extingnishers,

(2

The use of conspicuous markings to reacily identify a fire
extinguisher's suitability is particularly important where fire
extinguishers are grouped or where multiple fire hazards are
present in an area

C.2 Matching Fire Extinguishers to the Hazard.

C.2.1 The first step in evaluating the selection of a fire extin-
guisher for the protection of a property is to determine the
natre of the materials that might be ignited. Some fire extin-
guishers are suitable for only one class of fire, others for two,
and still others for three. For example, a plain water fire extin-
guisher is suitable for Class A fires only.

C.2.2 The successful nse of a Class A fire extinguisher on an
incipient fire is directly related to the quantivy of combustible
material {contents and interior finish or both) involved. The
amount of combustibles is sometimes referred to as the fire
Ioading of a building, figured as the average pounds of com-
bustibles per square foot of area. The larger the amount of
comhbustibles, the greater the fire loading and the greater the
potential fire hazard that the fire extingnisher conld be called
upon to combat. Based on this concept, Class A fire extin-
guishers are allocated according to the average fire loading
that could be encountered in the occupancy to be protected.

C.2.% Virmally every structure, even if of fire-resistive or non-
combustible construction, has some combustible building
components in the form of interior finish, partitions, and so
forth. Thus, for building protection, fire extinguishers suit-
able for Class A fires are standard. Likewise, in virtually every
situation, whether it be a building, a vehicle, or an outdoor
exposure, ordinary combustible materials are found.

C.24 Tt is also wtrue that, where ordinary combustibles are
present, there could be the need for fire extinguishers suitable
for use on Class B and Class C fires (e.g., in the dining areas of a
restaurant, the principal combustibles present are wood, paper,
and fabrics, which are Class A matenals, however. in the kitchen
area. the essential harard involves combustible cooking oils, and
a Class K fire extinguisher should be installed) .

C.2.5 As another example, although in hospitals there is a
general need for Class A fire extinguishers to cover spaces
such as the patients’ rooms, corridors, offices, and so forth,
Class B:C fire extinguishers should be available in the labora-
tories, areas where flammable anesthetics are stored or
handled, or in electrical switchgear or generator rooms. Each
area should be surveyed for itsactal fire extinguisher require-
menis, keeping in mind the variety of conditions that exist in
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that particular arca. Class K fire extinguishers should be in-
stalled in kitchen areas where cooking oils and fats are used.

C.26 In connection with Class B (flammable liquid) fires,

four basic conditions could exist as follows:

(1) Flammable liquid fires of appreciable depth [Le., Y in.
(6.2 mm) or more], such as those ocourring in dip tanks
and quench tanks in industrial plants

Spill fires or running fires where the depth of the liquid
does not accumulate appreciably

Pressurized flammable liquid or gas fires from damaged
vessels or product lines

Cooking grease fires of appreciable depth, such as those
occurring in decp fat fryers

(2

(3)

(4

Fach of these four conditions presents significantly different
problems - extinguishment that can also be further compli-
cated by variations between indoor and cutdoor conditions.

C.2.7 The Class B ratings given by testing laboratories are
hased on flammable liquid fires of appreciable depth. The
number thus derived is an approximate indication of the rela-
tive: fire-extinguishing potential of the fire extinguisher.

C.2.8 The selection of Class B fire extinguishers to be used
on pressurized flammable liquids and pressurized gas fires re-
quires special consideration. Fires of this nature are consid-
ered to be a special harard and only dry chemical types of fire
extinguizhers should he employed. Other ypes of Class
B-rated fire extinguishers are relatively ineffective on these
hazards. It has been determined that special dry chemical
nogzle designs and rates of application are required to cope

with such hazards.

CAUTION: Itisundesirable to attempt to extinguish this type
of fire unless there is reasonable assurance that the source of
fuel can be shut off prompily.

C.20 The size and type of the Class C fire extinguisher se-
lected should be based on the following:

(1) Construction features of the clectrical equipment

(2) Degree of agent contamination that can be tolerated

(3) Size and extent of Class A and Class B components, or
both, that are a part of the equipment

(4) Wature and amount of combustible materials in the im-
mediate vicinity (e.g., large motors and power pancls will
contain a considerable amount of Class A insulating mate-
rials as compared to the Class B material in an oilfilled
transformer)

C.2.10 Once an analysis is made of the nature of the combus-
tibles present and their potential fire severity, a study is made
of the various candidate fire extinguishers that might be pro-
vided to meet fire protection needs,

C.3 Selecting the Right Fire Extinguisher.

C.3.1 Selectng the right fire extinguisher for the class of
hazard depends on a careful analysis of the advaniages and
disadvantages (under various conditions) of the various bypes
available. The following paragraphs review some of the points

that should be considered.
C.3.2 Water-Type Fire Extinguishers.

C.3.2.1 The most popular type is the 2% gal (9.46 L) stored-
pressure water fire exinguisher. These fire extinguishers are

being used to replace inverting types of water fire extinguish-
ers (soda acid and cartridge-operated water) that are no
longer manufactured. An important advantage of the stored-
pressure water type, as opposed to inverting types, is its ability
to be discharged intermittently, Some models are suitable for
usc at freczing conditions when charged as specified on the
nameplate,

C.3.2.2 Since the pump tank fire extingnisher (hand-carry
type) cannot be operated while being carried, it is considered
somewhat more difficult to use. However, it does possess some
advantages over stored-pressure types under certain applica-
tions. It is an excellent cholce for use as a standby fire extin-
guisher on welding or cutting operations, protecting build-
ings in remote locations, and for use by the construction
industry It can easily be filled from any convenient, relatively
clean water supply, can be used without the need for pressur-
ization, and can be easily maintained. For freezing conditions,
chemical additives containing corrosion inhibiters can be
used; however, copper and nonmetallic tank models are rec-
ommended because they will not corrode easily. The backpack
style of pump tank, which can be carried and operated at the
same tme, is ideally suited for use in combating brush fires.

C.3.3 AFFF and FFFP Fire Extinguishers. AFFF (aquecous film-
forming foam) and FFFP (film-forming fluoroprotein)-type
fire extinguishers are rated for use on both Class A and Class B
fires. They are not suitable for use in freezing temperatures.
An advantage of this type of extinguisher when nsed on Class
B flammable liquid fires of appreciable depth is the ability of
the agent to float on and secure the liguid surface, which
helps to prevent reignition,

C.34 Carbon Dioxide Fire Extinguishers. The principal ad-
vantage of OOy (carbon dioxide) fire extinguishers is that the
agent does not leave a residue after use. This can be a signifi-
cant factor where protection is needed for delicate and costly
clectronic equipment. Other typical applications are food
preparation areas, laboratories, and printing or duplicating
arcas, Carbon dioxide extinguishers are hsted for use on a
Class B and Class C fire. Since the agent is discharged in the
form of a gas /snow cloud, it has a relatively short range of 2 ft
to & ft (1 m to 2.4 m). This type of fire extinguisher is not
recommended for outdoor use where windy conditions pre-
vail, or for indoor use in locations that are subject to strong air
currents, becanse the agent can rapidly dissipate and prevent
extinguishment. The concentration needed for fire extin-
guishment reduces the amount of oxygen (air) needed for life
safety when the discharge is ina confined arca (space).

C.3.5 Halogenated Agent Extinguishers.,

351 The bromochlorodifluoromethane (Halon 1211)
fire extinguisher has an agent that is similar to carbon dioxide
in that it is suitable for cold weather installation and leaves no
residue. Some larger models of Halon 1211 fire extingnishers
are listed for use on Class A as well as Class B and Class C fires,
Compared to carbon dioxide on a weight-of-agent basis, bro-
mochlorodifluoromethane (Halon 1211) s at least twice as
effective. When discharged, the agent is in the combined form
of a gas/mist with about twice the range of carbon dioxide. To
some extent, windy conditions or strong air currents could
make extinguishment difficult by causing the rapid dispersal
of the agent.

C.35.2 In general, bromotriflucromethane (Halon 1301)
fire extinguishers have features and characteristics similar to
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carbon dioxide fire extinguishers in that they are suitable for
cold weather installation and leave no residue. Halon 1501
fire extinguishers are listed for Class B and Class C fires. Com-
pared to carbon dioxide on a weight-of-agent basis, bromotri-
Auoromethane (Halon 1301) is at least as effective. When dis-
charged, the agent is in the combined form of a gas/mist. To
some extent, windy conditions or strong air currents could
make extinguishment difficult by causing the rapid dispemal
of the agent.

C.3.5.3 Fire extinguishers containing a mixture of Halon
1211 and Halon 1301 share properties of the other haloge-
nated agent—type fire extinguishers, such as leaving no residue
after use and minimizing thermal shock. The mixture of halo-
genated agents will discharge in the form of a gas/mist, with
the ratio of gas to mist increasing with higher ratios of Halon
1301 1o Halon 1211, The discharge mnge will likewise he af-
fected by the ratio of Halon 1301 to Halon 1211, with the
range decreasing as the proportion of Halon 1201 increases.
To some extent, windy conditions or strong air currents could
make extinguishments difficult by cansing the mapid dispersal
of the agent.

C.3.5.4 Halocarbon agents are similar to halon agents in that
they are nonconductive, noncorrosive. and evaporate after
use, leaving no residue. Larger moedels of halocarbon fire ex-
tinguishers are listed for Class A as well as Class B and Class C
fires, which makes them quite suitable for nse on fires in clec-
tronic equipment. Compared to carbon dioxide on a weight-
of-agent basis, halocarbon agents are at least twice as effective.
When discharged, the agent is in a combined form of a gas/
mizst with about twice the range of carbon dioxide. To some
extent, windy conditions or strong air currents could make
extinguishing difficult by causing a rapid dispersal of agent.
C.3.6 Dry Chemical Extinguishers.

C.3.6.1 Due o the different designs and the various types of
dry chemical agents, choosing the most suitable dry chemical
fire extinguisher requires careful evaluation. Hand porable
maodels have a discharge stream that ranges from 10 ft to 30 ft
(3m o9 m). depending on fire extinguisher size. Compared
with carbon dioxide or halogenated agent fire extinguishers,
they will also perform better under windy conditions,

C.36.2 Doy chemical fire extinguishers are available in two
basic styles: stored-pressure and  cartridge-operated. The
stored-pressure (rechargeable) type is the most widely used
and iz best suited where infrequent use is anticipated and
where skilled personnel with professional recharge equip-
ment are available, The cartridge-operated type has the advan-
tage of being quickly refilled in remote locations without the
need for special equipment. Some dry chemical models can
be equipped with long-range (high-velocity) nozzles or appl-
cators that are beneficial in applying the agent under certain
special firefighting conditions,

C.3.6.3 There are five available types of dry chemical agent,
and each has certain advantages and disadvantages. These ad-
vantages and disadvantages should be reviewed by potential
users,

C.3.6.4 The potassinm and urea-potassivm base bicarbonate
agents are selected in preference to sodium bicarbonate, prin-

cipally becanse of their greater fireextinguishing capabilities,
If corrosion is not a factor, potassium chloride can also be
included in this group, However, the potassium chloride base
agent is corrosive and does nothave any specific extinguishing
characteristics that are superior to the potassium bicarbonate
basc agents.,

C.36.5 The ammonium phosphate base agent (multipuar-
pose) is the only dry chemical agent that is snitable for Class A
protection. In addition ta Class B and Class C protection, the
residues of multipurpose dry chemical, when left in contact
with metal surfaces, can cause corrosion.

C.366 Where dry chemical fire extinguishers are utilized
for Class C protection, it is important to consider that the
residue of potassinm chloride 15 more corrosive than other
dry chemicals and that a multipurpose base agent will be
more difficult to remove because it first softens when in
contact with hot surfaces and then hardens when it cools.
Any of the other dry chemical agents, depending on protec-
ton requirements, could prove to be a more practical
choice for Class C protection.

C.3.7 Wheeled Fire Extinguishers.

C.3.7.1 The selection of any type of wheeled fire extinguisher
is generally associated with a recognized need to provide addi-
tional protection for special harards or large, extra-hamrd ar-
eas. Where wheeled fire extinguishers are to be installed, con-
sideration should be given to mobility within the area in which
they will he vsed.

C.3.7.2 For outdoor locations, models with mabber tires or
wide-rim wheels will be casier to transport. For indoor loca-
ticns, doorways, aisles, and corridors need to be wide enough
to permit the ready passage of the fire extinguisher, Because
of the magnitude of the fire it will generally be used on, this
type of fire extinguisher should be reserved for use by opera-
tors who have acmally used the equipment, who have received
special instructions on the use of the equipment, or who have
used the equipment in live fire training, [See Figune ©.3.7.2{a)
and Figure C.3.7.2(B).]

Gamiage . % Mitregsn cylinder
aszembly
Agant tank. L
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FIGURE C.3.7.2(a) Cylinder-operated Dry Chemical-type.
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Agent level gaugs (optional)
Prassurs gaugs
Dizcharge valve
Hoze assambly

FIGURE C.3.7.2(b} Stored-pressure Halogenated Agent—
type.

Annex DD Operation and Use

This annex isnot a part of the requirements of this NFPA document
Bt is included for informational punposes onky

D.1 General.

D.l.1 Persons who are expected to use a fire extinguisher
should be made familiar with all information contained
the manufacturer’s nameplate(s) and the instruction
manual. Proper operation of a fire extinguisher requires
the operator to execute several basic steps in a certain sc-
quence. The fire extinguisher designer, the approval agen-
cies, the installer, and the protection planner can influcnce
significantly the ease and likelihood of these steps being
accomplished properly.

DLILT Fire extinguishers will be used by one or more of the
following groups of people listed in descending order of their
probable skill:

(1) Traned fire departments (municipal or industrial}

(2) Trained or untrained employees (husiness or industrial)
(31 Unirained private owners (home, car, boat, ete.)

{4} Unirained general public

D.1.1.2 Where employvees have not been trained, operation
of fire extinguishers could be seriously delayed, the extin-
guishing material could be wasted due to poor application
techniques, and more fire extinguishers could have to be
used, or the fire could possibly not be extinguished.

DLLLLE It is not enough for the protection planner to deter-
mine the hamrd of a location or area within a building and
then selecta proper type and size of fire extinguisher to fit the
hazard, He or she needs to take into account any problems of

getting the fire extinguisher into action, and the difficulty of
property applying the extinguishing agent. The planner
should also consider whe is the most likely to use the fire ex-
tinguisher and should estimate the degree of skill or taining
that person should have,

D.1.2 Methods of Fire Extinguisher Operation.
D.1.2.1 The methods of operation of fire extinguizshers are

most conveniently arranged by grouping fire extinguishers ac-
cording to their expelling means. Five methods are in com-
mon use,

(1) SelfExpelling. The agents have sufficient vapor pressure at
normal operating temperatures 1o expel themselves,

Cas Canvidge or Cylinder. Expellant gas is confined in a
separate pressure vessel untl an operator releases it o
pressurize the fire extinguisher shell,

(3) Stored-Pressure. The extinguishing material and expellant
are kept in a single cont@iner.

Machanically Pumped. The operator provides expelling en-
ergy by means of a pump, and the vessel containing the
agent is not pressurized.

(5} Hand-Propelled. The material is applied with a scoop, pail,

or bucket.

(2)

4

D.1.2.2 Several diferent extinguishing materials are handled
by each of these expelling means, Table D122 lists the agent
and expelling means combinations that are or have been in use.

D.2 Basic Steps to Operate Extinguishers.

D.2.1 The following are the hasic ste ps necessary to put a fire
extinguisher into operation:

(1} Recognition as a fire extinguisher

(2) Selection and suitability of a fire extinguisher

(2} Transport of a fire extinguisher to the fire

(4) Actation of the fire extinguisher

(5) Application of the extinguishing agent to the fire

[0.2.2 Recognition as an Extinguisher. The following will help
a person to recognize a fire extinguisher.

D.2.2.1 Approval agencies require permanent marking on
the front of fire extinguishers indicating their purpose, con-
tent, and usage.

D0.2.2.2 Additicnal markings, not a part of the device, could
be needed to indicate the location of a fire extinguisher.
These preferably should be standardized throughout the
property so that all fire extinguishers are easily “spotted.”
These markings could be in the form of electric lights, plac-
ardls. mounting boards, overhead signs, color panels or stripes,
or cabinets, They conld be distinctively colored by painting or
reflective taping.

D.2.2.5 If fire extinguishers are located along the normal exit
paths from an area, personnel are more inclined to take them
and return to the site of a fire.

D.2.3 Transport of a Fire Extinguisher to the Fire.

D231 Afire extinguisher should be mounted and located
so it can he easily removed in a fire emergency and brought 1o
the site of the fire as quickly as possible. It should be readily
accessible without need for moving or climbing over stock,
materials, or equipment.
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Table 1.1.2.2 Extinguisher Operation and Methods of Expelling

Expelling Methods

Cas

Self- Cartridge Stored-  Mechanically Hand-

Extinguishing Materials  Expelling or Cylinder  Pressure

Pumped Propelled

Water and antifrecze
Wetting agent

AFFF and FFFP
Loaded stream 'Y
Multipurpose dry chemical x
Carbon dioxide x

Diry chemical x
Halogenated agents X

Diry powder (metal fires) X
Wet chemical

Ed
WoHHHR

WHoHr

x X

D.2.3.2 Portability is affected by the following factors:

(1) Weight of the fire extinguisher

(2) Travel distance to a possible fire

(3) Need for carrying the unit up or down stairs or ladders
(4) Need for using gloves

(5) Owerall congestion of the premises

(6] Physical ability of the operators

1.2.3.3 Inthe case of wheeled fire extinguishers, the width of
aisles and doorways and the nanare of the flooring and cutside
grounds over which the fire extinguisher needs to be maoved
should be taken into account.

D.2.4 Actuation of the Fire Extinguisher.

D.24.1 Omnce the fire extinguisher has been transported to
the fire site, it should be placed into operation without delay.
Employe es should be familiar with any steps needed to aciate
any fire extinguisher. Here is where previous training is most
valuable, since there iz litle time to stop and read operating
instructions on the nameplate.

.2.4.2 To actuate a fire extinguisher, one or more of the
following steps are requirech:

(1) Fosition for Operation.  The intended position for opera-
tion is usually marked on the fire extingnisher. When the
position of operation is ohvious (such as when one hand
holds the fire extinguisher and the other hand haolds the
noxzle), this information can be omitted.

(2} Removal of Restvaining or Locking Devices. . Many fire extin-
guishers have an operation safeguard or locking device
that prevents accidental actuation. The most common de-
vice is a lock pin or ring pin that needs to be withdrawn
hefore operation. Other forms of such devices are clips,
cams, levers, or hose or nozzle restrainers. Most tamper
indicators (such as wirc and lead scals) will break with
removal of the restraining device. On some fire extin-
guishers, the restraining device is arranged to disengage
when the unitis normally handled, Mo separate motion is
required, This type of restraining device 1= especially
suited for use by private owners and the general public
since prior nstruction is seldom possible,

Stant of Discharge.  This requires one or more of several

actions such as turning or squeesing a valve handle or

lever, pushing a lever, or pumping. These can cause a gas
to be genemted, release a gas from a sepamte container,

(3

open a normally closed valve, or create a pressure within
the container.

Agent Application.  This act involves direction of the
stream of extingnishing agent onto the fire. Mameplate
information has advisory notes regarding the application
of the agent to different types of fires. Specific application
techniques are described in Section D15,

D.25 Expellant Cas/Pressure.

D.2.5.1 Many of the fire extinguishers described in this an-
nex are of the stored-pressure or cartridge-operated type.
Since the operating characteristics of these two types are simi-
lar, regardless of agent used, they are described generally in
the following paragraphs.

(4

D.2.5.2 In stored-pressure models, the expellant gas and ex-
tinguishing agent are stored in a single chamber, and the dis-
charge is controlled by a shutoff valve or nozile,

D.2.5.3 In cartridgeoperated models, the expellant gas is
stored in a separate cartridge or could be stored inoan
expellant-gas cylinder (wheeled models) , located within or ad-
jacent to the shell containing the extinguishing agent. These
fire extinguishers are actuated by releasing the expellant gas
that expels the agent. In most models, the discharge could
subsequently be controlled by a shutoff valve or nozle.

D.3 Application Techniques.
D31 Ceneral.

D.3.1.1 Many fire extinguishers deliver their entire quantity
of extinguishing material in 8 to 10 seconds (although some
take 30 seconds or longer to discharge) . The agent needs to be
applied correctly at the outset since there is seldom time for
experimentation. In many fire extinguishers, the discharge
can be started or stopped by a valve, When using some fire
extinguishers on flammable liquid fires, the fire could flare up
maomentarily when the agent is initially applied.

D.3.1.2 The best technique of applying the fire extinguisher
discharge on a fire varies with the type of extinguishing material,

D.4 Fire Extinguisher Characteristics.

D.4.1 Water Types. This includes water, antifreeze, wetting
agent, and loaded stream fire extinguishers. These fire extin-
guishers are intended primariby for use on Class A fires. The
stream initially should be directed at the base of the flames.
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Afier extinguishment of flames, it should be directed gener-
ally at smaoldering or glowing surfaces. Application should be-
gin as close as possible to the fire, Deepseated fires should be
thoroughly soaked and might need to be *broken apart” to
effect complete extinguishment

D.4.1.1 Stored-Pressure Water. Hand fire extinguishers of this
type are nsually available in 2% gal (946 L) capacity witha fire
extinguishment rating of 2-A. Since the agent used is fresh
water, this fire extinguisher cannot be installed in areas sub-
jected o temperatures bhelow 40°F (4°C). This same rype of
fire extinguisher is also manufactured in an antifreeze maodel
charged with an approved sohation that will afford protection
to temperaturesas low as —40°F (—40°C). The fire extinguisher
weighs about 3001k (14 kg) and has a salid stream mnge of
approximately 35 fi to 40 fi (10.7 m o 12.2 m) horizontally
This fire extinguisher can be operated intermittently but, un-
der continuous use, it has a discharge time of about 55 scc-
onds. The operating lever is held in a locked position to pre-
vent accidental discharge while being  carried.  Most
manufactirers use a ring pin that needs to be pulled out be-
faore the operating lever can be depressed. To do this, itis hest
to sct the fire extinguisher on the ground and, while looscly
holding the combination handle in one hand, pull out the
ring pin (or release a small latch) with the other hand. Then,
grasp the hose and nozzle in one hand and squeeze the dis-

charge lever with the other (See Figune D410 )

J,_ Diizcharge lever

~— Carrying
handle
Anti-overfill
tube
— Watar or
antireszs
aolution
Dischargs :
hoas and Siphon tubs
nozzk |
ass=mbly L|

FIGURE D.4.1.1 Seored-pressure Water Extinguisher.

D.4.1.2 Loaded Stream. Hand fire extinguishers of this type
have been made with liquid capacities from 1 gal o 24 gal
(28 Lto 946 L) having fire-extinguishing ratings of 1-4:1-B ta
A401-B. Due o limited effectiveness, these fire extinguishers
are no longer recognized (listed) for vse on Class B fires.
Wheeled fire extinguishers have been made having liquid ca-
pacitics of 17 gal and 33 gal (64 Land 125 L) [trade designa-
tions 20 gal and 40 gal (76 L and 151 L)] having fire extin-
guishment ratings of 10-A to 20-A. The chemical used is a
solution of an alkali metal salt that will not freeze at tempera-
tures as low as —40°F (—40°C) .

D.4.1.3 Pump Tank. Fire extinguishers of this type have heen
made in 1% gal to 5 gal (5.7 L to 19 L) capacities with fire

extinguishment ratings of 1-A to 44, The most common type
is 2%4 gal (9.46 L), rated at 2-A. These fire extinguishers have
cylindrical metal containers and carrying handles, In some
models, the carrying handle is combined with the pump
handle, and in others it is attached to the container. A builkin,
hand-operated vertical piston pump, to which a short rubber
hose and nomle are attached, provides the means for dis
charging the water onto the fire. The pump is of the double-
acting type, which discharges a siream of water on both the up
and down strokes, When brought to a fire, the pump tank is
placed on the ground and. to steady the unit, the operator
puts one foot on a small extension bracket attached to the
base. To force the water through the hose, the operator then
pumps the handle up and down. To work arcund the fire, or
to move closer to the fire as the flames subside, the operator
needs o stop pumping and carry the fire extinguisher o a
new location. The force, range, and duration of the stream are
dependent, to a degree, on the operator.

They can be filled with either plain water or antifreeze
charges recommended by the fire extinguisher manufac turer,
Commeon salt or other freezing depressanis could corrode the
fire extinguisher, damage the pump assembly, or affect the
fire-extinguishing capability,. Copper shell and nonmeallic
models donoet corrode as easily as steel and are recommended
for use in conjunction with antfreeze agents. (See Figuwe
D41.3)

‘Water or
antifresze
solion

FIGURE D.4.1.3 Pump Tank Fire Extinguisher.

D.4.1.4 Backpack. This type of pump fire extinguisher is used
primarily for fighting outdoor fires in brush and wildlands.
The tank has a capacity of 5 gal (19 L) and weighs approoi-
mately 50 1b (23 kg) when full. Although it is listed by UL, it
does not have a designated rating. Generally, plain water is
used as the extinguishant. However, antifreeze agents, wetling
agents, or other special waterbase agents can be used. The
tank can be constructed of fiberglass, stainless steel, galva-
nized stecl, or brass, As its name implies, it is designed to be
carried on the operator’s back. The backpack fire extin-
guisher has a large opening for fast refilling as well as a tight-
fitting filter to prevent foreign material from entering and
clogging the pump, This design permits convenient refilling
from nearby water sources such as ponds, lakes, or streams.
The most commonly used model has a trombone-type,
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double-acting piston pump connected to the tank by a short
length of rubber hose. Discharge occurs when the operator,
holding the pump in both hands, moves the piston section
back and forth. Models have also been manufaciured with
compression pumps mounted on the right side of the tank
Expellant pressure is built up with about 10 sirokes of the
handle, and then maintained by continual slow, easy pumping
strokes, Discharge is controlled with the left hand by means of
a leveroperated shutoff nozzle attached to the end of the
hose. (S Figure D 4.1.4.)

EE [ T 1 i

el T
FPump and nozzles

Watsr or
anfifraszs solutisn

ZHose connection

FIGURED4.14 Pump Tank Backpack Fire Extinguisher.

[n4.1.5 Werting Agent. Extinguishers of this type are nsnally
available in hand portable models of 1% gal (5.7 L) capacities
and in wheeled models having liquid capacities of 45 gal and
60 gal (170 L and 228 L). These extinguishers have ratings of
24, 30-A, and 40A, respectively. The extinguishing agent used
is a surface-active material added towater in proper quantities
to materially reduce the surface tension of the water and thus
increase  penetrating and  spreading  characteristics (s
NFPA 18, Standavd on Wetting Agents). Hand portable models
are of the stored-pressure design and are aperated essentially
the same as other stored-pressure types, Wheeled extinguizh-
ers are operated by a separate carbon dioxide cartridge con-
taining the expellant gas which, when released, expels the
agent through the hose nomle. These extinguishers need to
be protected from exposure to temperatures below 40°F
47C).

In4.1.6 Fire Pails, Drums with Pails, and Bucket Tanks.

D.4.1.6.1 Small water supplies applied with fire pails are of
limited fire-extinguishing value, The following combinations
are considered as possessing two units of extinguishing poten-

tial (2-4) for Class A fires;

(1) Frve 12 qu (11 L) water-filled standard fire pails

(2) Sixc 10 g (9 L) waterHfilled standard fire pails

(3) Drum. cask. or barrel of approximateby 55 gal (208 L)
capacity, with at least three standard fire pails attached

(4) Bucket tanks of 25 gal to 55 gal (95 L to 208 L) capaciry,
with standard fire pails [either (1) or (2} above] im-
mersed therein

D.4.1.6.2 Standard fire pails are made of galvanized steel of
at least No. 24 USS gauge, with rounded bottoms welded in
place or otherwise suitably reinforced, farnished with stamped
ears welded in place. and with strong wire bail and loose-
fitting metal covers to exclude debris and retard evaporation.

DA4.1.6.3 Casks, drums, or barrels should preferably be of
metal of No. 24 USS gauge thickness or better, and should
have covers. Fire pails can be hung on sides of the containers
or immersed therein, Pails, casks, drums, or bucket tanks
should be painted bright red with the word "FIRE” stenciled in
large letters on their outside with black or other contrasting
colored paint If antifreezing solution is used, the surfaces of
pails, drums, or bucket tanks should be coated with red lead or
oil, folloved by a coat of asphalt-base paint. Casks should be
heavily coated with pitch.

D.4.1.6.4 When located where continued temperatires be-
low 40°F (4°C) could be encountered, containers should be
filled with an antifreere solution consisting of 75 percent to
B0 percent calcium chloride (free from magnesium chlonde)
dizsolved in water. Table D, 4.1.6.4 shows the approximate tem-
perature at which the solutions will freeze.

Table D.4.1.6.4 To Make 10 Gallons Antifreeze Solutions

Approx.
Freezing Calcium
Temp. Water Chloride

Specific Degrees
°F *C gal L I kg Cravity Baume

10 -12 9 34 20 a1 1.139 17.7
0 -18 B% 32 85 11.3 117 21.6
-0 -25 8 30 20% 134 1.205 24.7
20 29 B an 33k 152 1.228 26.0
—20 -84 8 a0 86k 166 1.246 28.6
—40  —40 B an 40 181 1.268 20.2

MNote: This solution should not be used in extingnishers. Only solu-
tions supplied by the manufac turers should be used in stored-pressure
and cartridge-operated water extingnishers and in pump tank extin-
guisherswhere an antifreeze solution is desired.

D.4.2 Film-Forming Foam Agents. These fire extinguishers
are mtended for use on Class A and Class B fires. On flam-
mable liquid fires of appreciable depth, best results are ob-
tained when the discharge from the fire extinguisher is played
against the nside of the back wall of the vat or tank just above
the burning surface to permit the natural spread of the agent
back over the burning liquid. If this cannot be done, the op-
erator should stand far encugh away from the fire to allow the
agent to fall lightly upon the burning surface — the stream
should not be directed into the burning liquid. Where pos-
sible, the operator should walk around the fire while directing
the stream o get maximum coverage during the discharge
period. For fires in ordinary combustible materials, the agent
can he used o coat the burning surface directly For
flammable-liquid spill fires, the agent could be flowed over a
burning surface by bouncing it off the floor just in front of the
burning area. Film-forming foam agents are not effective on
flammable liquids and gases escaping under pressure or
cooking-grease fires.

D.4.2.1 AFFF and FFFF. Fire extinguishers of these types are
usually available in hand portable models of 1.6 gal (6 L) and
2% gal (9,46 L) and in wheeled models having a liquid capac-
ity of 33 gal (125 L). These fire extinguishers have ratings of
40108, 3-A:20-B, and 205A0160-B, respectively. The extin-
guishing agent is a solution of Alm-forming surfacant in water
that forms mechanical foam when discharged through an
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aspirating nozzle. On Class A fires, the agent acis as both a
caolant and penetrant to reduce temperatures to helow the
igniticn level. On Class B fires, the agent acts as a barder to
exclude air or oxygen from the fucl surface,

Crades of these agents are also suitable for the proteciion
of watersoluble flammable liquids (polar solvenis) such as al-
cohols, acetone, esters, ketones, and so forth. The suitability of
these fire extinguishers for polar solvent fires should be refer-
enced specifically on the nameplate. These agents are not suit-
able for use on pressurized fuel fires or cookinggrease fires.

Specific information on the properties and limitations of
AFFF and FFFP are contained in NFPA 11, Standard for Lou-
Expansion Foam.

The hand portable models closely resemble  stored-
pressure water fire extinguishers except for the special bypes of
noizles [sar Fignre DL4.2.1]. Wheeled types are operated by a
separate nitrogen  cylinder containing  the expellent gas
which, when released, pressurizes the agent container. The
discharge is controlled by a special aspirating shutoff type of
noizle at the end of the hose assembly. These types of fire
extinguishers can be used only in locations not subject to
freezing conditions, unless special measures recommended by
the manufacturer are provided to prevent the agent from
freezning.
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FIGURE D.4.21 Stored-pressure AFFF or FFFP Liquid Extin-
guisher,

D.4.3 Carbon Dioxide Type. This type of fire extinguisher i
primarily intended for use on Class B and Class C fires. Carbon
dicxide fire extinguishers have a limited range and are af-
fected by drafi and wind; thus, initial application needs to start
reasonably close to the fire. On all fires, the discharge should
be directed at the base of the flames. The discharge should be
applicd to the burning surface even after the flames are extin-
guished to allow added time for cooling and to prevent pos-
sible reflash. The most commonty used method of agent appli-
cation on contained flammable liquid fires is to start at the
near edge and direct the discharge i a slow, sidetoside
sweeping motion, gradually progressing toward the back of
the fire. The other method is called overhead application. The
discharge horn is directed in a dagger or downsward position
{at an angle of about 45 degrees) toward the center of the

burning arca. Generally, the horn is not moved, asin the other
method, because the discharge stream enters the fire from
above and spreads out in all directions over the burning sur-
face. For spill fires, the sidetoside sweeping motion could
give better results,

On fires invalving electrical equipment, discharge should
be directed at the source of the flames. It is important to de-
energize the equipment as soon as possible to eliminate the
potential of reignition. These agents are not suitable for use
on pressurized fuel fires or cooking-grease fires,

The carbon diexide agent extinguishes by dihating the sur-
rounding atmosphere with an inert gas so that oxygen levels
are kept below the percentage required for combustion,
When this type of fire extinguisher 15 used in an unventilated
space, such as a small room, closet, or other confined area,
prolenged occupancy of that space can result in the loss of
consciousness due to opgen deficiency.

Hand fire extingnishers of this type arc usually available at
capacities from 2% Ib to 20 1b (1.1 kg to 9.1 kg), having fire
extinguishment ratings from 1-B:C o 10-B:C. Carbon dioxide
fire extinguishers might have a limited effect on deepseated
fires in electrical enclosures. Wheeled carbon dioxide fire ex-
tinguishers are usnally available in capacities from 50 b to
100 1b (23 kg to 45 kg). having fire extinguishment ratings
from 10-B:C 1o 20-B:C. The carbon dioxide is retained under
its own pressure in a fluid condition atroom temperature, The
agent is selFexpelling and is discharged by operation of a valve
that causes the carbon dioxide to be expelled through a harn
in its vapor and solid phase. To be operated, the fire extin-
guisher is held in an upright position, the locking ring pin is
pulled, and the operating lever is squeezed. On the smaller
21k to 5 Ib (091 kg to 2.2 kg) maodels, the discharge horn is
attached 1o the valve assembly by a metal be/swing joint
connector. The smaller models are designed to be operated
with one hand. On the larger hand portables, the discharge
horn is attached to several feet of flexible hose, These fire
extinguishers require a “two-hand” operation. The minimum
discharge time for hand portables varies from 8 seconds 1o
30 seconds, depending upon size. The maximum range of the
discharge stream is from 3 fito 8 fi (1 m to 2.4 m). [See Fagune
D4, 3(a) and Figure D.4.3(b).]

Carbon dicide
in @ fluid stats

Siphon ke —

FICURE D.4.3(a) Carbon Dioxide Extinguisher.
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FIGURE D4.5(b} Carbon Dicxade Extnguisher.

D.4.4 Halogenated Agent Types. Halogenated agent fire ex-
tinguishers, which include both halon and halocarbon types,
are rated for use on Class B and Class C fires. Langer models
are also rated for Class A fires, On flammable liquid fires, best
results are obmined when the discharge from the fire extin-
guisher is employed to sweep the flame off the burning sur-
face, applying the discharge first at the near edge of the fire
and gradually progressing toward the back of the fire by mov-
ing the discharge nozle slowly from side to side. In using fire
extinguishers of this type in unventilated places, such as small
rooms, closcts, or confined spaces, operators and other per-
sons should aveid breathing the extinguishing agent or the
gases produced by thermal decomposition. These agents are
not suitable for use on pressurized fuel fires or cooking-grease
fres,

[.4.4.1 Bromochlorodifluoromethane — Halon 1211, Stored-
pressure fire extinguizshers of this type are available in capaci-
ties from 2 Ih to 22 1b (0.91 kg to 10 kg, having fire extinguizh-
ment ratings from 2-8:C to $40800:C, and wheeled models
with a capacity of 150 Ib (68 kg) and a fire extinguishment
rating of 30-A:160-B:C. Although the agent is retained under
pressure in a liquid state and is selfFexpelling, a booster charge
of nitrogen is added to ensure proper operation. Upon actua-
tion, the vapor pressure causes the agent to expand so that the
dizcharge stream consists of a mixture of liquid droplets and
vapor. The smaller sizes have a horizonal stream range of O fit
to 15 fi (2.7 mto 4.6 m) that is not affected by wind as much as
carbon dioxide or Halon 1301, Dieepseated Class A fires could
need to be broken apart to effect complete extinguishment
Omn Class B fires, the discharge is applied in a side-toside mo-
tion, gradually progressing toward the back of the fire. The
fire extinguisher should be discharged initally from not
closer than 8 fi (2.4 m) to prevent splashing when applied to
depths of flammable liquid. {See Figune D440, )

11.4.4.2 Bromochlormdifluoromet hane / Bromotrifluoromethane

Mixtures — Halon 1211 and Halon 1301, Fire extingnishers of
this type are available in capacities from 1.0 1h to 20 1h (0.45 kg
to @ kg, having fire extinguishment ratings from 1-B:C 1o
4-A080-BCL The halogenated agent mixture is retained under
pressure in a liquid state and is self-expelling, Some of these
fire extinguishers are superpressurized with nitrogen. Upon
actuation, the vapor pressure canses the agent to expand so
that the discharge stream iz in the form of a gas/mist. These
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FIGCURE D44.1 Halogenated Ageni—type Stored-pressure
Fire Extinguisher.

extinguishers have a horizontal stream mange of 2 ft 1o 18 fi
(0.9 m 1o 5.5 m) that is not affected by wind as much as carbon
dioxide or Halon 1301, Decpscated Class A fires could need
to be broken apart to effect complete extinguishment. On
Class B fires, the discharge is applied in a side-to-side motion,
progressing toward the back of the fire. (See Figume D.4.4.2.)
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FICURE D.4.4.2 Halon 1211/1301 Extinguishers.

D.4.5 Diry Chemical Types. Dy chemical fire extinguishers
{sodium bicarbonate, potassinim bicarbonate, potassium bi-
carbonate urea base, bicarbonate urea base, or potassinm
chloride base) are intended primarily for use on Class B and
Class C fires. Dry chemical fire extinguishers (multipurpose
ammonium phosphate base) are intended for use on Class A,
Class B, and Class C fires. There are two methods whereby a
dry chemical agent can be discharged from a fire extinguisher
shell, depending on the hasic design of the fire extinguisher.
They are the cartridge/cylinderoperated method and the
stored-pressure method. Regardless of fire extinguisher de-
sign. the method of agent application is basically the same.
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Stored-pressure fire extinguishers are available in capacitics
from 1 b to 30 1h (0.5 kg to 14 kg) for hand fire extinguishers
and 125 kg to 250 1b (57 kg to 1135 kgl for wheeled fire
extinguishers. Cartridge /cylinderoperated fire extinguishers
are available in capacities from 4 Ib to 50 1b (1.8 kg 1o 14 kgl
for hand fire extinguishers and 45 1b to 350 b (20 kg to
159 kg) for wheeled fire extinguishers,

Diry chemical fire extinguishers are also available in nonre-
chargeahle, nonrefillable types that contain the agentand ex-
pellant gas in a single, nonreusable, factory-filled container.
Mast dry chemical fire extinguishers having ratings of 20-B
and less will discharge their contents in 8 seconds to 20 sec-
onds. Fire extinguishers with higher ratings could take as long
as M seconds. Therefore, since there is little time for experi-
mentation, it is important that the operator be prepared to
apply the agent correctly at the outset. All dry chemical fire
cxtinguishers can be carried and operated simultaneously and
can be discharged intermittently. The discharge stream has a
horizontal range of 5 fi to 30 £t (1.5 m to 3.2 m) , depending on
fire extinguisher size. When used on outdoor fires, maximum
effectiveness can be achieved when the direction of the wind s
on the back of the operator. [See Figure D.4.5(a) and Figure
D.4.5(b).]

Mozzla
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FIGURE D.4.5(a) Stored-pressure Dry Chemical Extn-

guisher,

Special long-range nozzles are available where potential
fire-fighting conditions could require greater distance. These
noizles are alse useful on pressurized gas or liguid fires, or
where strong winds prevail. All dry chemical agents can be
used at the same time that water (straight stream or fog) s
being applied. The use of dry chemical fire extinguishers on
wet energized electrical equipment (such as minsoaked ntility
poles, highwaoltage switch gear, and transformers) can aggra-
vate electrical leakage problems. The dry chemical, in combi-
nation with moisture, provides an electrical path that can re-
duce the effectiveness of insulation protection. The remeval
of all traces of dry chemical from such equipment after extin-
guishment is recommended. [See Figume D4, 3(c) ]

Fire extinguishers with a Class B rating can extinguish a fire
involving combustible cooking media (vegetable or animal
oils and fats). Only fire extinguishers having a Class K mting
are recommended for use on cooking-grease fires,

Carrying —
handks

Diry chamical —

FIGURE D.4.5(b) Cartridge-operated Dry Chemical Extin-
guisher.
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FIGURE D.4.5(c) Stored-pressure Dry Chemical with Fixed
Nozzle.

D.4.5.1 Ordinary Dry Chemical Extinguishers (Class B and
Class C Fires). Hand fire extinguishers of this type are avail-
able with fire-extinguishing ratings of 1-B:C to 160-B:C and
wheeled models having fire extinguishment ratings from 80-
B:C 1o 640-B:C. The fire extinguishing agent used is a specially
treated material in a finely divided form. Types of agents avail-
able include sodium bicarbonate base, potassium bicarbonate
base . potassium chloride base. or po@ssium bicarbonate urea
base. Some formulations of these agents are specially treated
to he relatively compatible for use with air foam (mechanical
foam). For use on flammable liquid fires, the stream should be
directed at the base of the flame. Best results are generally
obtained by attacking the near edge of the fire and progress
ing toward the back of the fire by moving the nomzle rapidly
with a side-toside sweeping motion. Care should also be taken
not to direct the initial discharge directly at the burning sur-
face at close mnge [less than 5 ft to 8 ft (1.5 m to 2.4 m)]
because the high velocity of the stream can cause splashing or
scattering of the burning material, or both. Although not
listed for use on Class A fires, ordinary dry chemical can be
used to mapidly knock down the flames. Once the flames are
extinguished, the operator can kick or poke apart the fire de-
bris. This will assist and hasten the nammal cooling of the burn-
ing embers, Hot spots or small areas that reignite can be con-
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trolled with short intermittent bursts of agent. Water should
then be applied to extinguish burning embers or dee pscated
hot spots, It is recommended that this method of extinguish-
ment be attempted only if the operator has had training and
previous experience in this technique.

Fire extinguishers with a Class B mting can extinguish a fire
involving combustible cooking media (vegetable or animal
oils and fats). Only fire extinguishers having a Class K rating
are recommended for use on cooking-grease fires,

D.4.5.2 Muldpurpose Dry Chemical Extinguishers (Class A,
Class B, and Class C Fires). Fire extinguishers of this type con-
tain an ammonium phosphate baze agent. Hand fire extinguish-
ers are available with fire extinguishment ratings of 14 © 204
and 10-B:C to 120:B:C and wheeled models with fire extinguish-
ment ratings of 204 to 4-A and G0B:C to 3208:C. Multipurpose
agents are used in cxactly the same manner as ordinary dry
chemical agents on Class B fires. For use on Class A fires, the
multipurpose agent has the additional characteristic of softening
and sticking when in contact with hot surfaces. In this way, it can
adhere to burning materials and form a coating that will smother
and izolate the fuel from air. When applying the agent, it is im-
portant to try o coat all buming areas in order to eliminate or
minimize the number of small embers that could be a potential
source of reignition. The agent itsellhas little cooling effect and,
because of its smurface coating characteristic, it cannot penctrate
below the burning surface. For this reason, extinguishment of
deepseated fires could possibly not be accomplished unless the
agent s discharged below the surface or the materal is broken
apart and spread out

Fire extinguishers with a Class B mting can extinguish a fire
involving combustible cooking media (vegetable or animal
oils and fats). Omly fire extinguishers having a Class K rating
are recommended for use on cooking-grease fires,

D.4.6 Dry Powder Types. These fire extinguishers and agents
are intended for use on Class It fires and specific metals, fol-
lowing special techniques and manufacturer’s recommenda-
tions for use. The extinguishing agent can be applicd from a
fire extinguisher or by scoop and shovel. The wechnique of
applying the agent to the fire could vary with the type and
form of the agent and combustible metal. The application of
the agent should be of sufficient depth to cover the fire area
adequatcly and provide a smothering blanket. Additional ap-
plications can be necessary to cover any hot spots that could
develop, The material should be left undisturbed until the
mass has cooled before disposal is attempted. Care should be
taken to avoid scattering the burning metal. Fires in finely
divided combustible metal or combustible metal-alloy scrap
that is moist, wet with water or watersoluble machine lubri-
canis, or on waterwetted surfaces, is likely to burn rapidly and
viclently, They can even be of an explosive nature. They can
develop so much heat that they cannot be approached closely
enough to permit proper application of the extinguishing me-
dium. Where the burning metal is on a combustible surface,
the fire should be covered with dry powder, thena 1 in. or 2in.
25,4 mm or 51 mm) layer of powder should be spread out
nearty and the burning metal shoveled into this layer, with
maore dry powder added as needed.

D.4.6.1 Dry Powder Extinguisher. Dy powder fire extinguish-
ers are available in a hand portable, 30 1b (14 kg) cariridge-
operated model and 150 1b (68 kg) and 550 1b (159 kg) cylinder-
operated wheeled models, Storedpresure diy powder fire
extmguishers with an extension wand applicator are available in
a 30 Ib (14 kg) model. The extinguishing agent is composed of

sodium chloride, with additives to render itfree flowing in order
to cause it to form a crustover the fire. A thermoplastic material is
added to bind the scdium chloride particles into a solid mass
when applied on buming metals, Other specialized dry powder
agents are available for use in fighting specific types of metal fires.
With the nozzle fully opened, the hand portable models have a
range of 6 ft to &ft (1.8 m to 24 m). The method of agent appli-
cation depends on the type of metal, the quantity that 1s burning,
and its physical form. In the case of a very hot fire, initial dis
charge should be started at maximum range with the nozee fully
opened. Once control is established, the nozide valve should be
partially closed to produce a soft, heavy flow so that complete
coverage can be accomplished safely at close range. The nogzle is
designed so that the operator can throttle or reduce the rate and
foree of the agent discharge. Since combustible metal fires can
produce complex and difficult firefighting conditions, itis advis
able to get specific details on equipment use from the manufac-
turer. [Sae Figuore D46 1 a) and Figune D046, 105)]
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FICURE D.4.6.1(a) Cartridge-operated Dry Powder Extin-
guisher,
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FIGURE D.4.6.1(b) Stored-pressure Dry Powder Extin-
guisher with Wand Applicator.
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D.4.6.2 Bulk Dry Powder Agent. In bulk form, dry powder
extinguishing agents are available in 40 Ib and 50 1b (18 kg
and 23 kg) pails and 350 1b (159 kg) drums. In addition 1o
the sodium chloride base agent, a dry powder material
called G-1 is also available. This material consists of graded,
granular graphite to which compounds containing phos
phorus are added, improving its fire-extinguishing effec-
tiveniess. Whereas the sodinm chloride can be used in a dry
powder fire extingnisher or applied by shovel or hand
scoop, the G-1 agent needs to be applied to the fire by hand.
When G-1 is applied 1o a metal fire, the heat of the fire
causes the phosphorus compounds to generate vapors that
blanket the fire and prevent air from reaching the burning
metal. The graphite, being a good conductor of heat, cools
the metal 10 helow the ignition point. Each extinguishing
agent is listed for use on the specific combustible metal fires
for which it has been found acceptable, as determined by
individual investigations. Such information, together with
the recommended method of application limitations, is
given on the agent container, [t is important to note that
dry powder extingnishing agents should not be confused
with dry chemical extinguishing agents. (See [ 4.5.)

D.4.7 Wet Chemical Extinguisher. Fire extinguishers of this
type are avallable in hand portable models of 1.5 gal (6 L) and
2% gal (9.46 L). The extinguishing agent can be comprised of,
but is not limited o, solutions of water and potmssium acetate,
potassium carhonate, potassium citrate, or a combination of
the aforementioned chemicals {which are conductorns of elec-
tricity). The liquid agent typically has a pH of 9.0 or less, On
Class A fires, the agent works as a coolant. On Class K fires
(cooking-oil fires), the agent forms a foam blanket to prevent
reignition. The water content of the agent aids in cooling and
reducing the temperature of the hot oils and fats below their
autcignition point. The agent, when discharged as a fine spray
directly at cooking appliances, reduces the possibility of
splashing hot grease and does not present a shock hazrd to
the operator.

In recent years, the development of high-efficiency cook-
ing equipment with high-energy input rates and the wide-
spread use of vegetable oils with high autoignition tempera-
tures has highlighted the need for a new Class K fire
extinguisher. The wet chemical extinguisher was the firse ex-
tinguisher to qualify to the new Class K requirements.

In addition to offering rapid fire extinguishment, a thick
foam blanket is formed to prevent reignition while cooling
bath the appliance and the hot cooking oil. Wet chemical ex-
tinguishers also offer improved visibility during fire fighting as
well as minimizing clean-up afterwards, { See Figure D4, Tia) and
Fignure I).4. 7(h).)

D.4.8 Water Mist Extinguisher. Fire extingnishers of this type
are available in 2.5 gal (9.5 L) and 1.78 gal (6.6 L) sizes. They
have ratings of 2A:C. The agent is limited to distilled water,
which is discharged as afine spray. In addition to being used as
aregularwater extinguisher, water mist extinguishers are nsed
where contaminants in unregulated water sources can causc
excessive damage to personnel or equipment. Typical applica-
tions include operating rooms, musenms, and book collec-
tions. (See Figure D 4.5)
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FIGURE D.4.7(a) Wet Chemical Extinguisher with Wand.
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FIGURE D.4.7(b) Wet Chemical Extinguisher.

Pregsure gaugs
Discharge lever
Carrying handla

Anti-overdill tube

Diistillad watsr

Applicator wand —=

Siphon tubs

]
Misting nozzls — ﬂ

FIGURE D.4.8 Wiater Mist Extinguisher.
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Annex E - Distribuiion

This annex is not a part of the ragpuirements of this NFPA document
buit 15 inchuded for informational purposes only,

E.l Distribution of Fire Extinguishers.

E.l.1 Portable fire extinguishers are most effectively utilized
when they are readily available in sufficient number and with
adequate extinguishing capacity for use by persons familiar
with their operation.

E.1.2 In fire emergencies where fire extinguishers are relied
upon, someone usually has to travel from the fire in order to
ohtain the device, and then return to the fire before begin-
ning extinguishing operations. This takes time, with the num-
ber of seconds or minutes governed mainly by the travel dis-
tance involved in securing the fire extinguisher and placing it
in operation,

E.l.3 Sometimes fire extinguishers are purposely kept
nearby (as in welding operations); however, since a fire out-
break usually cannot be prejudged as to location, fire extin-
guishers are more often strategically positioned thronghout
areas.

E.14 Traveldistance is not merely a simple circle radius mat-
ter, but iz the actual distance the user of the fire extinguisher
will need towalk, Consequently, travel distance will be affected
by partitions, location of doorways, aisles, piles of stored mate-
rials, machinery, and so forth.

E.2 Arrangement in a Building. The actual placement of fire
extinguishers can best he accomplished through a plysical
survey of the area to be protected. In general, selected loca-
tions should have the following characteristics:

(1) Provide uniform distribution

(2) Provide easy accessibility

(3) Be relatvely free from blocking by storage and equip-
ment, or both

{4) Be near normal paths of travel

(5) Be near entrance and exit doors

{6) Be free from the poiential of physical damage

(7) Be readily visible

(&) Be mstalled on a floor-by-floor basis

E.3 Class A Fire Extinguisher Distribution.

E.3.1 Table 521 i=a guideline for determining the minimum
number and rating of fire extinguishers for Class A fire protec-
tion needs in accordance with the ocenpancy hazard. In cer-
tain instances, through a fire protection analysis of specific
areas, process hazmards, or building configurations, fire extin-
guishers with higher ratings can be required. This does nat
mean, however, that the recommended maximum travel dis-
tances can be exceeded.

E.5.2 Where the floor area of a building is less than 2000 i
(279 m*®), at least one fire extinguisher of the minimum size
recommended should be provided.

The first step in calculating Class A fire extinguisher necds
is to determine the proper class of occupancy (hght, ordinary,
or extra hazard). Depending on the rating of the fire extin-
guisher (1-A to 40-A4) . the maximum area that it will protect
can be determined. For example, each 2V gal (9.46 L) stored-
pressure water fire extinguisher (rated 2-4) will protect an
area of 3000 fi* (279 m®) in an ordinary hazrd occupancy.
The requirements in Table 5.2.1 also specify that the mavel
distance (actual walking distance ) from any point to the near-

est fire extinguisher shall not exceed 75 £t (22,7 m). Itis nee-
essary to select fire extinguishers that fulfill both the distribu-
tion and travel distance requirements for a particular
accupancy classification.

E.3.3 If a building floor arca were unobstructed and circular
in shape with a radius of 75 ft (22.7 m), it would be possible to
place one fire extinguisher at the center without exceeding
the 75 fi (22.7 m) travel distance. In that case, an area of
17.700 £f2 (1644 m® could be assigned to one fire extin-
guisher of adequate A mting; for example, light hazard, 6-A;
ordinary hazard, 20-A (no 12-A fire extingnisher raings): ex-
tra hazard, 20-4 (no 184 fire extinguisher ratings). However,
as buildings are usually rectangular in shape, the largest
square area that can be formed with no point more than 75 fit
(22,7 m) from the center is 11,250 2 (1045 m®), which is the
area of a square [106 fi « 106 ft (32 m « 32 m)] mscribed
within a 75 ft (22.7 m) mdius circle. {See Figume E.3.3.)

FICURE E.3.3 Maximum Area [ 11,250 £t {1045 m*)] That an
Extinguisher Can Protect within the Limits of the 75 ft
(22.7 m) Radius (shown by gray shading).

E.34 The following examples of distribution illustrave the
number and placement of fire extingnishers according to oc-
cupancy type and rating, The sample building is 150 fi = 450 fi
(46 m x 137 m), giving a floor area of 67,500 £* (6271 m®).
Although several different ways of placing fire extinguishers
are given, a number of other locations could have been nsed
with comparable resulis.

The area that can he protected by one fire extinguisher
with a given A rating is shown in Table E.3.4. These values are
determined by multiplying the maximum floor area per unit
of Ashown in Table 52,1 by the various A ratings, until avalue
of 11,250 A2(1045 m?) is exceeded.

E.35 The first example demonstrates placement at the maxi-
mum protection area limits [11.250 % (1045 m®) | allowed in
Table 5.2.1 for each class of ccoupancy. Installing fire extin-
guishers with higher mtings will not affect distribution or
placement.

Example 1:
iy 4-A extinguishers for light hazard occupancy
1;;_.95—‘{’= 64 10-A extinguishers for ordinary hazard sccupancy
250 £
lEMexLinguiahe:.s for exira hazard occupancy
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Table E.3.4 Maximum Area to Be Protected per Extinguisher
in Square Feet

Class A Light Ordinary Extra
Rating (Low) (Moderate) {High)
Shown on Hazard Hazard Hazard
Extinguisher  Occupancy Occupancy Clecupancy
1A — — —
24 6, () 2,000 —
LY 9,000 4,500 —
44 11,250 6 000 4,000
(it 11,250 9,000 6,000
10A 11,250 11250 10,000
204 11,250 11250 11,250
A0A 11,250 11250 11,250
404 11,250 11250 11,250

For SLunit 1 #° = 0.0020 m*
Mote: 11,280 fi* is considered a practical limit

E.3.6 This placement, along outside walls, would not be ac-
ceptable because the travel distance rule is clearly violated. In
Figure E3.6. relocation or additional fire extinguishers, or
bath, are necded. The shaded areas indicate “voids™ that arc
farther than 75 ft (227 m) to the nearest extinguisher. The
dots represent extinguishers,

450t {127.2 m)
A w W
T |\ 75 (22.7 mm)
P~
2
4=
5
[ ] A ]

FIGURE E.3.6 A Diagrammatic Representation of Extin-
guishers Located along the Outside Walls of a 450 fit » 150 ft
(137 m » 46 m) Building.

E.2.7 Example 2 is for fire extinguishers having ratings that
correspond ko protection areas of 6000 i° (557 m®). Example
% is for extinguishers having the minimum ratings permitted
by Table 5.2.1 with corresponding minimum protection areas,
As the number of lowerrated extinguishers increases, meeting
the travel distance requirement generally becomes less of a
problem.

Example 2:

ool |E-A extinguishers for light hazard cocupancy
%: 1214-Aexn'.n.gujuhets for ordinary hazard occupancy
L&l

G-A extinguishers for extra hazard occupancy

E.3.8 Fire extingnishers could be mounted an exterior walls
or, as shown in Figure E.5.8, on building columns or interior
walls, and conform to both distribution and travel distance
rules,

E.3.% Thisarmangement, illustrated in Figure E.3.9, shows fire
extinguishers grouped together on building columns or inte-
rior walls in a manner that stll conforms to distribution and
travel distance rules.

450 ft {157.2 m)

1501t (457 m)

FIGURE E.3.8 Configuration Representing 12 Fire Extin-
guishers Mounted on Building Columns or Interior Walls, in
Which Requirements for Both Travel Distance and Fire Extim-
guisher Distribution Are Met.

450t {137.2 m)

150t (457 m)

FIGURE E.3.9 Fire Extinguishers Grouped Together.

Example 3:

67,500 £ e e :
=12 2-A extinguishers for ordinary hazard cccupancy

OO0 ft*
67,500 fi* 4 . =
T 2% -4 extinguishers for ordinary hazard oceupancy
67,000 f° il
ﬁ: 17 4-A extinguishers for exira hazard occupancy

EA4 Class B Fire Extinguisher Distribution.

EA4.l MNormal Class B fire hazards fall into two quite different
gweneral categories regarding requirements for fire extinguish-
ers. One condition is where the fire does not involve flam-
mable liquids in appreciable depth, such as spilled fuel on an
open surface, a fire involving vapors issuing from a container
of piping system, or a running fire from a broken containern

E4.2 The other condition is where the fire involves flam-
mable liquids in appreciable depth [defined as a depth of lig-
uid greater than Y4 0. (6.5 mm) ], such as fires involving open
tanks of flammable liquids commonly found in industrial
plants (dip tanks used for coating, finishing, treating, or simi-
lar processes).

EA4.3 In simatons where flammable liquids are not in appre-
ciable depth, fire extinguishers should be provided according
to Table 5.2.1. Once the type of hamrd is determined, the
selected Class B fire extinguisher should have a rating equal to
or greater than that specified, and be so located that the maxi-
mum travel distance 15 not exceeded.

E.4.4 The reason the basic maximum travel distance to Class
B fire extinguishers is 50 ft (15,25 m), as opposed to 75 ft
(22.7m) for Class A fire extinguishers, is that lammable liquid
fires reach their maximum intensity almost immediately. It is
imperative that the fire extinguisher be brought to the fireina
much shorter period of time than allowed for a slower devel-
oping Class A fire.
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E.4.5 Even though Table 5.53.1 specifics maximum travel dis-
tances for Class B fire extinguisher placement. judgment
should be exercised in actually establishing them. The fire
extinguisher can be placed closer to the hazard it is protect-
ing, up to a point where the fire extinguisher iself might be
involved in the fire or access to it made difficult because of
fame, heat, or smoke,

E.46 Where an entire room or arca is judged to be a Class B
hazard (such as an antemobile repair garage ), fire extinguish-
ers should be placed at regular intervals so that the maximum
walking distance from any point to the nearest fire extin-
guisher does not exceed the travel distances specified in Table
5.3.1.

For fires in flammable liquids of appreciable depth, a Class
B fire extinguisher is provided on the basis of two numerical
units of Class B extinguishing potential per 1 £2 (0.0029 m?)
of flammable liquid surface for the langest tank within the
area. The travel distance requirements in Table 5.5.1 should
also be used to locate fire extinguish ers for spot hazard protec-
tion; however, the type of hazard and the availability of the fire
extinguisher should be carcfully evaluated,

E4.7 One fire extinguisher can be insialled to provide pro-
tection against several hagards, provided travel distances are
not exceeded. Where hamrds are scattered or widely sepa-
rated and travel distances are exceeded, then indwvidual pro-
tection should be installed according o the square foot rule.

E4.2 When fixed Class B extingunishing systems are in-
stalled, the provision of portable fire extingnishers can be
waived for that one hazard, but not for the structure, other
special hazards, or the rest of the contents. Sometimes a
burning tank can result in burning hiquid spills ouside the
range of the fixed equipment, or the fire could ariginate
adjacent to the tank rather than inits liquid content. There-
fore, having portable fire extinguishers available is desir-
able, even though harards of this type are protected with
fixed extinguishing systems.

E.49 The selection of the proper type and size of Class B fire
extinguishers for fires in pressurized fuels s made on the basis
of the recommendations of the manufacturers of this special-
ized cquipment available for that type of hazard. Special
nozzle design and rates of agent application are necessary in
order to be able to cope with hazards of this magnitude, Also,
it is generally undesirable to attempt to extinguish pressurized
fuel fires unless there is reasonable assurance that the source
of fuel can be shut off promptly, thus aveiding a possible ex-
plosion. The travel distances for hand portable fire extinguish-
ers should not exceed those specified in Table 53,1

EA4.10 Only Class K fire extinguishers are recommended for
cooking-grease fires. Maximum travel distance is 30 ft (5.1 m)
as defined in 5.7.2,

E.5 Class C Fire Extinguisher Distribution.

E5.1 To protect fire extinguisher operators in situations
where Ive electrical equipment could be encountered. fire
extinguishers with Class C ratings are required.

E.5.2 When the power to a picce of electrical equipment is
cut off, the fire changes character to that of a Class A, Class B,
or a combined Class Aand B fire, depending on the nature of
the burning electrical components and any material burning
in the immediate vicinity.

E.5.3 De-energiving electrical equipment eliminates the pos-
sibility of shock hazards to the fire extinguisher operator if the

operator accidentally comes into physical contact with the
equipment, or if the operator brings any conductive part of a
fire extinguisher within arcing distance, De-energizing also
climinates fault currents from prolonging the fire or from be-
ing a source of relgnition, Switches or circuit breakers that cut
clectric power to specific cquipment can prevent hazardous
side effects (eg., plunging an entire multistory building into
darkness or shutting down the essential clectric power that
supplies life support equipment). Often, fires involving an
electrical component are relatively minor and, by a short ap-
plication of a Class C extinguishant, can be effectively extin-
guished without disturbing elecirical continuity.

E.5.4 The capacity of the fire exinguishers supplied for each
major Class C hazard sitnation should be individuvally judged
according to the following factors:

(1) Size of the electrical equipment

(2 Configuration of the clectrical equipment (particularly
the enclosures of units) that influences agent distribution

{3 Effective range of the fire extinguisher stream

(4) Amount of Class A and B material involved

Each of these factors influences the amount and type of
agent needed, the desired rate of agent discharge, the asso-
ciated duration of application, and the potential wastage
factors.

E.5.5 For large installations of electrical apparatus where the
power continuity is critical, fixed fire protection is desirable.
At locations where such fixed spstems are installed, itis practi-
cal to also provide Class © portable fire extinguisher units to
handle quickly discovered fires: obvicusly, the number and
size of these units can be reduced under such conditions,

E.6 Class Id Fire Extinguisher Distribution.

E.6.1 For Class D harards, the availability of special por-
table fire extinguishers (or equivalent equipment to con-
tain or extinguish any fire developing In a combustible
metal) iz particularly important. Extinguishing equipment
for such fires should be located no more than 75 ft (22.7 m)
from the hazard.

E.6.2 Use of the wrong fire extinguisher can instantly in-
crease or spread the fire. Ciantitatively, the amount of agent
needed is normally measured by the surface area of combus-
tible metals that might become involved, plus the potential
severity of the fire as influenced by the shape and form of the
metal. Because fires in magnesium fines are more difficult to
extinguizh than fires involving magnesivm scrap, the amount
of agent needed to handle fires in magnesium fines is corre-
spondingly greater. Fire extinguishers labeled for Class D fires
are not necessariby equally effective on all combustible metal
fires. Ofien, fire extinguishers so labeled might be hazardous
when used on some metal fires. Unless the effect of the extin-
guishing agent is known for the metal being considered, tests
should he made with representative material,

E.T Sample Problem. A light-occupancy office building is 1o
be protected by portable fire extinguishers. The floor area is
11,100 £ (1031 m®) and of unusual design. (See Figure E.7.)

The most common fire extinguisher selections would be
2% gal (9.46 L) stored-pressure water models rated 2-A. Ac-
cording to Table 5.2.1 and Table E.3.4, two fire extinguishers
are needed (11,100 = G000 = 2). Travel distance requirements
are 75 ft (22.7 m) maximum.

The a0 units are placed at points 1 and 2, and a check is
made on the tavel distance requirement. Because of the area’s
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FIGUREE.7 Floor Plan.

unusual shape, it is found that the shaded areas exceed the 75 fi
(22.7 m) distance. Two additional fire extinguishers (at points 3
and 4) are needed. The addidonal fire extinguishers afford more
flexibility in placement, and alternate locations are indicated. Tt
is important to consider any partitions, walls, or other ohstruc-
ticns in determining the travel distance.

As an additional item. consider that Area A contains a small
printing and duplicating department that uses flammahle ha-
uids. This area is judged o be an ordinary Class B hamrnd, A
10-B:C or 200B:C fire extinguisher should be specified to pro-
tect this area.

There are now two alternatives to be considered. First, a
fifth fire extinguisher, cither carbon dioxide or ordinary dry
chemical. with arating of 10-B:C or 200B:C could be specified.
Second, the water fire extinguisher at point 2 could be re-
placed with a multipurpose dry chemical fire extinguisher that
has a rating of at least 22A:10-B:C, It should be located near
point B, keeping in mind the 75 ft (22.7 m) travel distance for
the 2A protection and the 20 fi or 50 ft (225 m or 15.25 m)
travel distance required for the Class B protection that this fire
extinguisher provides.

Annex F o Selection of Home
Fire-Extinguishing Equipment

This annex isnot a part of the requirements of this NFPA document
but is included for informational punposes onky

F.1 The provisions of this annex section apply o the selection,
installanon, and maintenance of fre-extinguishing equipment
for one- and teofamily dwellings and living units within multi-
family structures. The fireesaingnishing equipment is intended
as a first line of defense to cope with fires of limited size. This
equipment is needed even though the dwelling or lving unit is
protected by an antomatic sprinkler system; fire or smaoke alarm
systemns, or both: single station smoke detectors: or other fixed
fire suppression or detection systems. The recommendations
given herein are minimum. Depending npon the condiions ex-
isting i each living unit, addidonal extinguishers or extnguish-
ers of larger capacity might be advisable.

For more information on antomatc sprinkler systems for the
home, see NFPA 13D, Standand for the Ingalation of Sprinkle Sys
tems i One- and TooFamily Dwellings and Manwfactursd Homes, and
MNFPA L3R, Stendarnd for nstallation of Sprinkler Systems fn Residential
Oectipancies up to and Mchading Four Stories fn Height. For more
information about fire or smoke alarm systems, or both, and

single station smoke detectors, see NFFPA 725, National Fire Alann
Codd®,

The purpose of this annex is to provide guidance for the
owners and occupants of one- and two-family dwellings and
living units within multifamily struchures in selection, use, in-
stallation, and maintenance of fire-extinguizhing equipment.

E2 General Recommendations. Selection of a fire extin-
guisher for home use should be made with the understanding
of an extinguisher’s capacity (or its rating) along with the po-
tential fire hazards in the home. Depending on the conditions
existing in each living unit, additional extinguishers or extin-
guishers of larger capacity might be advisable.

The following are minimum recommendations per floor
level:

(1} Asingle extinguisher rated 224:10B:C or higher
(2) One extinguisher rated 2-A or higher, and a second extin-
guisher rated 10-B:C or higher

E2.1 Extnguishers mstalled in the home should meet the
requiremnents of Section 1.4

E2.2 Adtached Carages. One extinguisher rated 2-0:100B:C or
higher should be provided to protect an attached garage that
1= under the home or connected to the home by a commeoen
wall.

F2.3 Detached Garages. Where provided, extinguishers for
detached garages should have a rating of 22A:10-B:C or higher,

E24 Due to the volume of flammable liquids normally
present in garages (those liquids associated with automobiles,
lawn monsers, snow blowers, workshops, etc.), a larger extin-
guisher than that meeting the minimum recommendations
should be specifically installed for protection,

E3 Fire Extinguisher Types.

E3.1 The following types of fire extinguishers are recom-
mended for installation and use in family dwellings and
living units:

{1} Dy chemical

(2) Water, AFFF, FFFP, antifreeze, wetting agent
(3) Halogenated agent

i4) Carbon dioxide

E3.2 The following types of extinguishers are considered ob-
solete and should be removed from service and replaced:

(1) Sodaacid types

(2) Chemical foam (excluding filmforming agents)

(33 Vaporizing liquid

(4} Cartridge-operated water

(5) Cartridge-operated loaded stream

(6) Capper or brass shell fire extinguishers (excluding pump
tanks) joined by soft solder or rivets

(7) Extinguishers mted prior to 1955 and marked B-1 .C-1 on
the nameplate

(8) Fire extinguishers not listed or labeled

F4 Application for Specific Hazards.
F4.1 Combustible Cooking Media Fires. Combustible cook-

ing media fires require the use of extinguishers that will extin-
guish the fire from a safe distance, without causing splashing
of the burning grease or permiting reignition of the fire. This
can be achieved by a special purpose home fire extinguisher
listed for residential grease fires or an automatic fire extin-
guisher unit listed for residental range top protection. An
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ABC dry chemical extinguisher is not the extinguisher of
choice hecause of the possibility of reignition. Other agents
can have limited effectiveness, Water, AFFF, or FFFF can cause
dangerous splashing of burning grease and can cause fire to
spread.
WARNING: Do not attempt to pick up a pot or pan contain-
ing burning grease! To avoid personal injury and to avoid
spreading the fire, fight the fire in place. Shut off the heat
SOULCE 33 50010 a8 it is safe 1o do 5o to avoid fre reflash,

F4.2 Electronic Equipment Fires. Where provided, extinguish-
e for the protection of delicate electronic equipment, such as
TVs, computers, and stereos, should have a 1-C rating or
higher and should be of the carbon dioxide or halogenated
agent types.

F4.3 An automatic residential fire extinguisher unit is de-
signed and listed for the protection of a specific hamrd. Tt
should only be utilized in accordance with the manufacturer’s
specifications.

F4.4 Duec to the volume of flammable liquids normally
present in garages (those liquids associated with antomaobiles,
lavmn mowers, snow blowers, workshops, etc), a larger extin-
guisher than those meeting the minimum recommendations
should be specifically installed for protection.

F5 Extinguishing Equipment Guidelines.

F5.1 Minimum Placement. Aminimum of one portable fire ex-
tinguisher, meeting the general recommendations of Section F1,
should be provided per floor level of a living unit, with a maxi-
mum of 40 fi (12 m) of travel distance to the equipment.

F5.2 Installation. Before installing any fire-extinguishing
equipment, read and understand the installation and use in-
structions, including the limitations, cautions, and warnings
contained on the equipment and in the owner's manual.

F5.21 Portable fire extinguishers should be installed as follows

(1) In an accessible spot, free from blacking by storage and

equipment. and near room exits that provide an escape

Toute

So that the top of the extinguisher is not more than 5 fi

(1.5 m) above the floor and not less than 4 in. (1006 mm )

above the foor; the extinguisher should be easy to reach

and remove and should be placed where it will not be

damaged

(3) On hangers or in the brackets supplied by the manufac-
turer, mounted in cabinets, or placed on shelves

{4) Placed so that the operating mstructions on the extin-
guisher face outward

(2)

F5.3 Safety Precautions. For personal safery, ohserve the fol-
lowing precantions for locanng and using a fire extinguisher:

(1) Most fires produce toxic decomposition products of com-
bustion, and some materials can produce highly toxic
gases, Fires can also consume available oxygen or produce
dangerously high exposure to convected or radiated heat
All of these can affect the degree to which a fire can be
safely approached with extinguishing equipment.
Discharging portable fire extinguishers from too close a
distance on cooking grease fires can cause splashing of
the burning grease or oil and spread the fire. The recom-
mended distance for operating portable fire extinguish-
ers 1s shown on the label, (See F4.1.)

(2]

3 Portable fire extinguishers should not be installed adja-
cent to the location of a potential fire hazard but should
be accessible to the hazard,

{4) Halogenated agent extinguisher labels contain information
such as the minimum volume of rocm that can be properly
and safely protected. When using these extinguishers, avoid
breathing the discharged agent or the gases produced by the
thermal decomposition of the agent. Evacuate and ventilate
the area immediately afier use.

(5} The use of a carbon dioxide extinguisher(s) in an unven-
tilated space can dilute the oxygen supply. Prolonged oc-
cupancy of such spaces can resultin loss of consciousness
due to oxygen deficiency.

(6) Extinguishers not classified for Class C hazards present a

shock hazard if wsed on fires involing energized clectri-
cal equipment.

Dy chemical extinguishers, when used in a small unven-
tilated area. can reduce visibility for a period of up o
several minutes,

=

If similar flammable liquids are kept in partially open car-
ports, an extinguisher of this type should also be provided.
F5.4 Procedures Following the Use of Fire Extinguishers., For
personal safery and proper operation, it is essential that the
instructions on the extinguisher label and contained in the
manual be followed. It is also essential that once the extin-
guisher is used. it be refilled or replaced promptly. Even if only
ashort burst of agent is released, the extinguisher can lose the
reat of its pressure.

E6 Inspection, Maintenance, and Servicing of Home Fire-
Extinguishing Equipment.

F6.1 General.

F6.1.1 Thissection is concerned with the inspection, mainte-
nance, and servicing of fire extinguishers,

F6.1.2 The homeovmer or ocoupant is responsible for ensuring
that mspection, maintenance, and servicing of fire extinguishers
is performed in a timely manner by competent individuals.

Fi5.2 Inspections.

F6.2.1 Inspections should be performed when the fire extin-
guisher is initially placed in service and thereafier at approxi-
matehy 3day intervals. Inspections should be performed in
accordance with the owner’s manual supplied with the fire
extinguisher.

F6.2.2 Inspection procedures should include a check of at
least the following:

{11 The equipment is in its designated place, and its operat-
ing instructions face outward.

{2) Access to the fire extinguisher is not obstructed.

(3) Operating instructions are legible.

{4} Anmyseals or tamper indicators are not broken, missing, or

in need of replacement.

Pressure gange or indicating devices, if provided, are in

the operable range or position,

(60 There is no evidence of corrosion or physical damage.

(5

—

F6.2.3 If the inspection of the fire extinguisher reveals any
deficiency under F6.2.2(1) and (2], immediate corrective ac-
ticn should be taken by the homeowner or ocoupant. Defi-
ciencies related to F6.2.2(3) through (6) indicate the need
for immediate mamtenance and servicing.

F6.3 Maintenance and Servicing.
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F6.3.1 Maintenance and servicing of fire extinguishers
should be performed by fire extinguisher semvicing companies
that have the proper tools, recharge materials, lubricants,
manufachirer's servicing instructions, and replacement parts,

F6.3.2 Manufacturer's instructions specify servicing of re-
chargeable fire extinguishers after any use. The frequency of
internal maintenance and hydrostatic testing is specified in
the owner’s manual and in Table F6.3.2.

Table F6.3.2 Frequency of Internal Maintenance and
Hydrostatic Testing of Fire Extinguishers m Years

Internal Hydrostatic

Maintenance Testing
Type of Extinguisher Interval Interval
Diry chemical® 6 12
Water, AFFF. FFFF, & i)

antifrecze

Halogenated agentt 6 12
Carbon dioxide 5 5

*Monrechargeable dry chemical extingnishers do not require a Gopear
internal inspection but should be removed from service 12 years after
the date of manufacture.

TMNonrechargeable halogenated agent extinguishers do not require an
internal inspection but should be remaoved from service 12 years from
the date of manufacmire. The extinguishers should be returned to the
manufacturer or the manufacturer’s designated agent for reclaiming
of the halogenated ageni.

E7 General Recommendations.
E.7.1 Fire Extinguishers.

F.7.1.1 Fire extinguishers should he maintained in a fully
charged and operable condition and kept in their designated
places at all times when they are not being used.

ET.1.2  Inverting-type fire extinguishers are not recom-
mended and should be removed from service.

E7.2 Owners Manual. An owner’s manual is provided by the
manufacturer of listed equipment. giving instmactions and cau-
tions necessary to the installation, operation, inspection, mainte-
nance, and disposal or recharging of the fire extinguisher(s).
The manual refers to this standard, as appropriate, as a source of
detailed instructions. The manual should be read carcfully and

kept in a convenient place for future reference.

F.7.3 Principles of Fire Extinguishment. Many fires are small
at origin and can be extinguished by the use of fire extinguish-
ers or small hose streams. The fire department should be no-
tified as soon as a fire 18 discovered. This alarm should not be
delayed by awaiting the results of application of residential
fireextinguishing equipment.

Portable Areextinguishing equipment can represent an
important segment of a residential fire protection program. 16
a fire starts in your residence, get people out of the house and
call the fire department; then use a fire extinguisher. These
rules should be followed when fighting a residential fire:

(1) Keep near a door that can be used as an escape route.

(2) Stay low. Avoid breathing the heated smoke, vapors, or
fumes as much as possible, as well as the extinguishing
agents,

(23 If you feel confident in attacking the fire, use the appro-
priate fire-fighting equipment. If the fire is not extin-
guished quickly, get out of the building, closing door(s)
behind you, and do not reenter.

E7.4 Responsibility. The homeowner,/ occupant has an obli-
gation for the care and use of the fire-extinguishing equip-
ment at all times. The nameplate (s) and instroction manual
should be read and thoroughly understood by all persons who
are expected to use the equipment. The instruction manual
should be kept in a safe place and periodically reviewed.

The presence of an extinguisher in a residence is not worth-
while unless the homeowner s willing to do the following:

(1} Undermstand how to use the device properhy.

(2) Instruct family members who might have to use it

(3) Maintain and recharge it according to the manufactirer’s
mstructions. The owner/occupant should see that every-
one understands how to call the fire department and
stress that they should do so for every fire, no matter how
small it is.

Homeowners/ occupants should recognize fire hazards on
their properties and plan in advance exactly how, and with
what, a fire will be fought. Itis important for homeowners to
understand that extinguizshers of the sizes discussed have a
discharge time of only 8 seconds to 60 seconds; in actual use,
no time can be wasted determining the best way to use the
device. Instruction on fire extinguisher use can also be ob-
tained from local fire department personnel.

Annex G Extinguisher Classification
and Rating System

This aunex iy not apan of the wequirements of this NFPA document
but is inchuded for informational purposes only.

G.1 Portable fire extinguishers are classified for use on cer-
tain claszes of fires and rated for relatve extinguishing effec-
tiveness at a temperature of TOF (2170C) by testing laborato-
ries. This 1z based on the classification of fires and the fire-
extinguishment potentials as determined by fire tests,

.2 The classification and rating system described in this stan-
dard is that of Underwriters Laboratories Inc. and Underwriters
Labomatories of Canada, and 15 based on extingnishing pre-
planned fires of determined size and description as follows:

(1) Class A Rating. Wood

(2) Class B Rating. Two in. (5.1 cm) depth nheptane fires in
square pans

(3) Class C Rating. No fire test. Agent must be a nonconductor
of electricity

(4) Class D Rating. Special tests on specific combustible metal
fires

(5) Class K Rating. Special tests on cooking appliances using
combustible cocking media (vegetable or animal oils and
fats)

C.3 The dassification and rating are found on the label af
fixed to the fire extinguisher.

Example:
A fire extinguisher is rated and classified 4-A:20-B:C. This im-
parts the following information:

(1) It should extinguish approximately twice as much Class A
fire as a 2-A [2% gal (946 L) water] rated fire extinguisher,
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i2) It should extinguish approximately 20 times as much
Class B fire as a 1-B rated fire extinguisher.
(3) Itis suitable for use on energized electrical equipment,

Currently, laboratories classify fire extinguishers for use on
Class A fires with the following ratings: 1-4, 2-4, %A, 44 64
10-A, 200A, 30-A, and 40-A. Effective June 1, 1969, fire extin-
guishers classified for use on Class B fires have the following
rafngs: 1-B, 2B, 5B, 10-8, 20-B, 30-B, 40-B, 60-B, 80-B, 1208,
160-B, 24008, 3201, 450-B, and 640-B. Ratings from 1-A to 204
and 1-B to 20-B, inclusive, are based on mdoor fire tests; rat-
ings at or ahove 50-4 and 30-B are based on outdoor fire tests.

Ratings of 4B, 6B, 8B, 12-.B, and 168, which were previ-
ously used to classify individual fire extinguishers for use on
Class B fires, were not used for new fire extinguishers after
June 1, 1969, Existing fire extinguishers having these ratings
are acceptable if they have been properly inspected and main-
tained in accordance with this standard.

For Class B fires, it should be recognized that the amount
of fire that can be extinguished by a particular fire extin-
guisher is related to the degree of training and experience of
the operator.

For fire extinguishers classified for use on Class C fires, no
number is used, since Class C fires are essentally either Class A
or Class B fires involving energized electrical wiring and
equipment. Other than when being discharged from an extin-
guisher, water-based agents are conductive, and agent pooling
after discharge might present additional hazard concerns.
The size of the different suitable fire extinguishers installed
should be commensurate with the size and extent of the Class
A or Class B components, or hoth, of the electrical hamrd
being protected.

For fire extinguishers classified For use on Class D fires, no
number is used. The relative effectiveness of these fire extin-
guishers for use on specific combustible metal fires is detailed
on the fire extinguisher nameplate,

Fire extinguishers that are effective on more than one class
of fire have multiple letter and number-letter classifications
and ratings.

The equivalency for Class A extinguishers rated under the
rating classification system used prior to 1955 is in accordance
with Table G.2(a).

Table G.3(a) Class A Rating Equivalencies

All Water Types and
Loaded Stream Types of Pre-1955
Extinguishers (gal) Rating Equivalency

1Vito 1% A2 1-A

2% A-l A

4 Al A

L) A-l A

17 A 1A

33 A 20A

For Slunit: 1 gal =8.785 L.

The equivalency for Class B extinguishers rated under the
rating classification systern used prior to 1955 i in accordance
with Tahle G.2(h).

For extinguishers classified under the system nsed prior to
1955, the pre-1956 classifications of C, C-1, and C-2 are equiva-
lent to the current C classification.

Table G.3(b) Class B Rating Equivalencies

Extinguisher Pre-1955
Type and Capacity Rating Equivalency
Foam (gal)
B-1 2B
5 B-1 5B
17 B 10-B
a3 B 208
Carbon Dioxide{ib)
Under 7 B2 1-B
7 B2 2B
10012 B2 B
15 1o 20 B-1 B
25 to 26 B-1 5B
a0 B-1 10-B
75 B-1 10-B
100 B 10-B
Dryy Chemacal (1b)
4 to 64 B2 P ]
Ve B2 5B
1015 B1 5B
20 B-1 10-B
20 B 208
745 and up B 40-B

For Sluniis: 1 gal =2.785 15 1 b= 0454 kg

Carbon dicxide extinguishers with metal horns do not
carry any C classification.

Amnex H  Conditions of Selection

This annex isnot a part of the requirements of this NFPA document
Bt i énchuded for informational prunposes onky

H.1 Physical Conditions That Affect Selection. When a fire
extinguisher is being selected, the following physical condi-
tioms should be considered:

(1) Gross Wegght. In the selection of a fire extinguisher, the
phiysical ability of the user should be contemplated. When
the hazard exceeds the capability of a hand portable fire
extinguisher, wheeled fire extinguishers or fixed systems
(see Sectiem 1. 1) should be considered.

(21 Corrosion. Insome fire extinguisher installations, there exists

a possibility of exposing the fire extinguisher to a corrosive

atmosphere. Where this is the case, consideration should be

given to providing the fire extinguishers so exposed with
proper protection or providing fire extinguishers that have
been found suitable for use in these conditions,

Agent Reaction. The possibility of adverse reactions, contami-

nation, or other effects of an extinguishing agent on cither

manufacturing processes or on equipment, or both, should
be considered in the selection of a fire extinguisher.

Whaeled Units Where wheeled fire extinguishers are used,

consideration should be given to the mobility of the fire

extinguisher within the area in which it will be used. For
cutdoor locations, the use of proper rubber-tired or wide-

rimmed wheel designs should be considered according 1o

terrain, For indoor locations, the size of doomways and

(3

(4

s
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passages should be large enough to permit ready passage
of the fire extinguisher.

(51 Wind and D, If the hazard is subject to winds or draft. the [EY]
use of fire extinguishers and agents having sufficient range
to overcome these conditions should be considered.

(6) Availability of Personnel. Consideration should be given to

the number of persons available to operate the fire extin-
guishers, the degree of tmining provided, and the physi- (3}
cal capahility of the operators.

H.2 Health and Safety Conditions That Affect Selection.

When a fire extingnisher is heing selected, consideration (6)
should be given to the health and safety hazards involved in s
maintenance and use, as described in itemns (1) through (8):

(1) For confined spaces. prominent caution labels on the fire
extinguisher, warning signs at entry points, provision for (7
remote application, extralongsange fre extinguisher
nozzles, special ventilation, provision of breathing appa- (8
rats and other personal protective equipment, and ad-
equate training of personnel are among the measures
that should be considered.

) Halogenated ageni—type fire extinguishers conmin agents
whose vapor has a low toxicity. However, their decomposi-
tion products can be hazardous, When using these fire
extinguishers in unventilated places, such as small rocms,
closets, motor vehicles, or other confined spaces, opera-
tors and others should avoid breathing the gases pro-

]

| Table H.2 Characteristics of Extnguishers

oxygen supply. Prolonged occupancy of such spaces can
resultin loss of consciousness due to oxygen deficiency.
Fire extinguishers not rated for Class C hamrds (e, wa-
ter, antifrecze, soda acid, leaded sircam, AFFF, FFFP, wei-
ting agent, foam, and carbon dioxide with metal horns)
present a shock hazard if used on fires involving ener-
gized electrical equipment.

Dy chemical fire extinguishers, when used in a small un-
ventilated area, can reduce visibility for a period of up to
several minutes, Dy chemical, discharged in an area, can
also clog filvers n alr~cleaning systems,

A dry chemical fire extinguisher contaning ammonium
compounds should not be used on cxddizers that contain
chlorine, The reaction between the oxidizer and the ammo-
nium zalis can produce an explosive compound (NCLg).
Halon extinguishers should not be used on fires involing
oxidizers, since they can react with the oxidizer.

Most fires produce toxic decomposition products of com-
bustion, and some materials, upon burning, can produce
highly toxic gases. Fires can also consume available oxy-
gen or produce dangerously high exposure to convected
or radiated heat. All of these can affect the degree to
which a fire can be safely approached with fire extinguish-
ers. (See Bulletin of Resaarch No. 33, “Survey of Available Infor-
mation on the Toxicity of Combustton and Thermal Decomposi-
tion Products of Certain Building Materiali wunder Fire
Conditions. ™)

duced by thermal decomposition of the agent. Table H2 summarizes the characteristics of fire extinguish-

(3 Carbon dicxide fire extinguishers contain an extinguish- ers and can be used as an aid in sclecting fire extinguishers in
ing agent that will nat support life when used in sufficient accordance with Chapter 4. The ratings given are those that
concentration to extinguish a fire. The use of this type of were in cffectat the time this standard was prepared. Current
fire extinguisher in an unventilated space can dilute the listings should be consulted for up-to-date ratings.

Protection
Horizontal Approximate Required
Extinguishing Method of Range of Time of below UL or ULC
Agent Operation Capacity Stream Discharge 40°F (4°C) Classifications®
Water Stored pressure 6L 30 to 40 i 40 sec Yes 1-4
Stored-pressure 24 gal 30 to 40 fr 1 min Yes 24
oF puimp
Pump 4 gal 30 to 40 fr 2 min Yes A
Pump & gral 30 o 40 fr 2 1o 3 min Yes 4-A
Water (wetting Stored-pressure 114 gal 20 fi 30 sec Yes A
agent) 25 gal 25 ft 1Y min Yes 10-A
(wheeled)
45 gal 25 ft 2 min Yes A
(wheeled)
6 gal 25 ft 218 min Yes 40-A
(wheeled)
Loaded stream Stored-pressure 24 gal 30 to 40 fr 1 min No 24
33 gal 50 fit 3 min No
(wheeled)
AFFF, FFFP Stored-pressure 214 gl 20 to 25 ft 50 sec Yes 34020 1o 40-B
Stored-pressure 6L 20 1o 25 fi 5l sec Yes 2A:108
Nitrogen 33 gal 30 ft 1 min Yes 20-A:160-B
cylinder
Carbon dioxide®  Self-cxpelling e b b Sto B ft & o 30 sec Nao 1o 5-B:C
Selfexpelling 10 to 15 Ib Sto8ft & to 50 sec No 2 to 10-B:C
Self-expelling 20 1 Sto Bt 10 ta 30 sec Nao 10-8:C
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Table H.2  Continued

Protecton
Horizontal Approximate Required
Extinguishing Method of Range of Time of below UL or ULC
Agent Operation Capacity Stream Discharge 40°F {4°C) Classificadons™
Selfexpelling 50 to 100 1h Beo 10 f 10 o Bl sec Mo 10 o 20-B:0
(wheeled)

Regular dry Stored-pressure 1o 2%1b o8t Ao 12 sec Mo 2 to 10:B:C
chemical Cartridge or 2¥ito 5lb 5o 20 fi Ao 25 sec No 5o 200B:C
{sodinm stored-pressure
hicarbonate) Cartridge or G to 30 1h B oo 20 fi 10t 25 sec Mo 10 to 160R:C

stored-pressure
Stored-pressure 50 1h (wheeled) 20 35 sec No 160-BC
Nitrogen 75 to 350 1h 15 1o 45 fi 20 tor 105 sec Mo 40 1o 320-B:C
cyhnder or {wheeled)
stored-pressure

Purple K dry Cartridge or 25 lh S0 l2fi Ao 10scc No 5 to S0-B.C
chemical stored-pressure
(potassivm Cartridge ar 5l 1o 101k 5eo 20 fit Ao 20 sec Mo 10 ey BO-BC
bicarbonate) stored-pressure

Cartridge or 16 to 50 1h 10 o 20 fi Ao 25 sec No 40 to 120:B:C
stored-pressure

Cartridge or 48 1o 50 1k 20 ft 30 tor 35 sec Mo 120 1o 16000
stored-pressure {wheeled)

Nitrogen 125 1o 515 Ib 15045 fi 30 o Bl sec No A o 640 C
cylnder or {wheeled)
stored-pressure

Super K dry Cartridge or 2ioolb Srodf Ao 10 sec Mo 5o 10B:C
chemical stored-pressure
(potassium Cartridge or 5o 9 1b Biollfi 10 to 15 sec Mo 20 to 40-B:C
chloride) stored-pressure

Cartridge or Ol to 20 1b 1W0to 15k 15 to 20 sec No 40 to GO-EC
stored-pressure

Cartridge or 19%a 1o 30 1h 5o 20 fit 10 o 25 sec No 60 to BB
stored-pressure

Cartridge or 125 1o 200 Ib 15 0d4h ft 30 to 40 sec No 160-B:C
stored-pressure (wheeled)

Multipurpose /ABC Stored-pressure lwblb Grol2h Bto 10 sec No 1 to 3-A° and 2
dry chemical to 1080
{ammonivum Stored-pressure 2w b Hol2fi Ao 15 sec Mo 1 to 4-A and 10
phosphate) or cartridge o 40-RC

Stored-pressure Do 17 1b 5eo 20 fi 10 o 25 sec Mo 2 to 2054 and 10
ar cartridge o B0-R:C

Stored-pressure 17 to 30 1h 5o 20 fi 1000 25 sec Mo 3 to 2064 and 30
or cartridge to 120180

Stored-pressure 45 1o 50 1h 20 f 25 1o 35 sec Mo 20 o B0EA and
ar cartridge (wheeled) A0 o 160-R:C

Mitrogen 110 10 515 Ib 15 045 fi 30 to 60 sec Mo 20 o 40-A and
eylinder or (wheeled) 60 o 20RO
stored-pressure

Diry chemical Cartridge ar 4¥i o 91k 5eo 20 fit Ao 10 sec Mo 10 e 200B:0
(foam stored-pressure
compatible) Cartridge or Qo027 1h Goo 20 fi 10t 25 sec No 20 o A0BC

stored-pressure

Cartridge or 18 1o 50 1h 5o 20 fi 10t 25 sec Mo 40 o GOBC
stored-pressure

Mitrogen 150 o 850 Ih 15 045 fi 20 to 150 sec Mo Ao 240-8:0
eylinder or (wheeled )

[
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Table H.2 Continued

Protection
Horizontal Approximate Required
Extinguishing Method of Range of Time of below UL or ULC
Agent Operation Capacity Stream Discharge 40°F (4°C) Classifications™
Diry chemical Stored-pressure Srolllb 11 22 f1 18 sec Mo 40 to B0-B.C
(potazsinm Stored-pressure U231k 15 to 20 fi 17 to 38 sec Na G0t 160-BC
hicarbonate 175 b 70 fr 62 sec No 480-0:C
urea hased) (wheeled)
3L Sl f 30 sec Mo K
Wet chemmnical Stored-pressure 6 L (2% gal) Btol? fi 35 to 45 sec Nao 201 B:CE
Btolf f 75 to 85 sec No LA LBCE
Halon 1211 Stored-pressure 08102 Ih 6 1o 10 ft B o 10 sec No 1o 2-BC
{bromochlorodi- 2o i lb 6 to 10 ft 8o 10 sec Nao 5RO
fluoromethane) 5% 1w 8 1b 9015 fi B o 15 sec No 1A 1B C
12122 1b 14 to 16 ft 10 to 18 sec Nov 2 to A and 20
to B0-E.C
50 1b 35 ft 30 sec Nao 10241 20-B:C
150 1 20 to 35 fi 30 to 44 sec No A0-A160 to
(wheeled) 240-B.C
Halon 1211,/1501  Stored-pressure 0.0 o 6 1h Ao 12 fi 8o 10 sec Mo 1 to 10-B:C
{bromochloro- or
difluaro- selfexpelling
methane
bromotrifluore-  Stored-pressure 9 1o 20 b 100to 18 ft 10 to 22 sec Mo 1410480 to
methane) 4ABEC
mixtures
Halocarbon type  Stored-pressure 14101501k 6 o 35 it 9o 23 sec Mo 1B:C 1o
10A:BOB.C
Mote: Halon should be used only where its unique properties are deemed necessary.
*UL and ULC ratings checked as of July 24, 1987, Readers concerned with subsequent ratings should review the pertinent
lists and supplements issued by these laboratories: Underwriters Laboratories Inc., 535 Plingsten Road, Northbrook, IL 60062,
or Underwriters Laboratories of Canada, 7 Crouse Read, Scarborough, Oarario, Canada MR 349,
*Carhon dicxide extinguishers with metal horns do not carry a © classification.
“Eome small extinguishers containing ammonium phosphate—based dry chemical do not carry an A classification.
Annex I Maintenance Procedures {components and containers) common to most fire extinguish-

ers, The second, Table L1(h), is arranged by extinguishing mate-
This annex isnot a part of the requirements of this NFPA document rial and expelling means and involves a description of the prob-
Bt is encluded for informational prnposes onky lems peculiar to each agent.
L1 For convenience, the following checklists are onganized into
two parts. The first, Table L1 (a). is arranged by mechanical parts

| Table I.1{a) Mechanical Parts Maintenance Checklist

Shell Corrective Action

1. Hydrostatic test date or date of manufacture” L. Retest, if needed
2. Corrosion” 2, Conduct hydrostatic test and refinish, or discard
% Mechanical damage (denting or abrasion)” 3. Conduct hydrostatic test and refinish, or discard
4. Paint condition 4. Refinish
. Presence of repairs (welding, soldering. brazing, etc.) 5. Discard or consult manufacmrer
6. Damaged threads (corroded, crossthreaded, or worn) 6. Discard or consult manufacurer
7. Broken hanger attachment, carrying handle lug 7. Discard or consult manufacturer
B Sealing surface damage (nicks or corrosion)” & Clean, repair, and leak test, or discard

Nameplate Corrective Action
1. Tlegible wording 1. Clean or replace —_
2. Corresion or loose plate 2. Inspect shell under plate (see shell check points) and

reattach plate
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Table Li(a) Continued
Mozzle or Hom Corrective Action
1. Deformed, damaged, or cracked 1. Replace
2. Blocked openings 2. Clean
3. Damaged threads (corraded, crossthreaded, or worn) 2. Replace
4. Aged (briule) 4. Replace
Hose Assembly Corrective Action
1. Damaged {cut, cracked, or worn) 1. Replace
2, Damaged couplings or swivel joint (cracked or 2. Replace
corroded)
3. Damaged threads (corroded, crossthreaded, or worn) 3. Replace
4. Inner mhe cut at conplings 4. Repair or replace
5. Electrcally nonconductive bebween couplings (OO, 5. Replace
hose anly)
fi.  Hose ohatroction 6. Remove obstruction or replace
Valve Locking Device Corrective Action
1. Damaged (bent, corroded, or binding) 1. Repair and lubricate, or replace
2, Missing 2. Replace
Gauge or Pressure-Indicating Device Corrective Action
1. Immeovable, jammed, or missing pointer {pressure 1. Depressurize and replace gauge
tesit)
2. Missing, deformed, or broken crystal” 2. Depressurize and replace gauge
. Dlegible or faded dial® 2. Depressurize and replace gauge
4, Corrosion” 4. Depressurize and check calibration, clean and refinish. or
replace gauge
5. Dented case or crystal retainer” 5. Depressurize and check calibration, or replace gauge
6. Immovable or corroded pressure-dndicating stem 6. Replace head assembly, depressurize, and replace shell ar
(nongauge q,'pc]' complete extinguisher
Shell or Cylinder Valve Corrective Action
1. Corroded, damaged or jammed lever, handle. spring, 1. Depressurize, check freedom of movement, and repair or
stem, or [astener joint” replace
2. Damaged outlet threads (corroded, crossthreaded, or - 2. Depressurize and replace
wom)
Naozzle Shutoff Valve Corrective Action
1. Corroded, damaged, jammed or binding lever, spring. 1. Repair and lubricate. or replace
stem, or fastener jount
2. Plugged, deformed. or corroded nozzle tp or 2. Clean or replace
discharge passage
Puncture Mechanism Corrective Action
1. Damaged, jammed, or binding puncture lever, stem, 1. Replace
or fastener joint
2. Dull or damaged cutting or punctare pin 2. Replace
8. Damaged threads (corraded, crossthreaded, or worn) 5. Replace
Gas Cartridge Corrective Action
1. Corrosion 1. Replace cartridge
2. Damaged seal disc {injured, cut, or corroded) 2. Replace cartridge
3. Damaged threads (corroded, crossthreaded, or worn) % Replace cartridge
4. Ilegible weight markings 4. Replace cartridge
Gas Cylinders Corrective Action
1. Hydrostatic test date or date of manufachire 1. Retest if neaded
2, Corrosion 2. Conduct tepdrostatic test and refinish, or discard
3. Paint condition 3. Refinish
4. Presence of repairs (welding, soldering, brazing, etc.) 4. Discard or consult manufaciurer
5. Damaged threads (corraded, crossthreaded, or worn) A, Dhscard or consult manufacturer
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Table L.i{a) Coniinued

Wheel Cap or Fill Cap Corrective Action
1. Corroded, cracked, or broken 1. Replace
2. Damaged threads (corroded, crossthreaded, or worn) 2. Replace
2 Sealing surface damage (nicked, deformed, or 3. Clean, repair, and leak test, or replace
corroded )
4. Blocked vent hole or slot 4. Clean
Monrechargeable Shell Corrective Action
1. Corrosion” 1. Discard shell
2. Damaged seal dise {injured, cut, or corroded)” 2. Discard shell
% Damaged threads (corroded, crossthreaded, or worn) 3. Discard shell
4. Ilegible weight markings™ 4. Discard shell
Carriage and Wheels Corrective Action
L. Correded, bent, or broken carriage 1. Repair or replace
2. Damaged wheel (buckled or broken spoke, bent rim 2. Clean, repair, and lubricate, or replace
or axle, loose tire, low pressure, jammed bearing)
Carrying Handle Carrective Action
1. Broken handle lug 1.  Dhscard shell ar valve, or consult manufacturer
2. Broken handle 2. Replace
2 Correded, jammed, or worn fastener joint 3. Clean or replace
Seals or Tamper Indicator Corrective Action
1. Broken or missing 1. Check under agent and expelling means [Table L1 (b1] for
specific action
Hand Pump Caorrective Action
1. Corroded, jammed, or damaged pump 1. Repair and lubricate, or replace
2. Improper adjustment of packing nut 2. Adjust
Pressurizing Valve Corrective Action
1. Leaking seals 1. Depressurize and replace valve or core
Casket 0" Ring and Seals Corrective Action
1. Damaged (cut, cracked, or worn)” 1. Replace and lubricate
2. Missing” 2. Replace and lubricate
% Aged or weathered (compression set, britile, cracked)” 3. Replace and lubricate
Brackets Corrective Action
1. Corroded, worn, or bent 1. Repair and refinish, or replace
2. Loose or binding fit 2. Adjuse fit or replace
2 Worn, loose, corraded, or missing screw or balt 3. Tighten or replace
4. Worn bumper, webbing, or grommet 4. Replace
Cas Tube and Siphon or Pickup Tube Corrective Action
1. Correded, dented, cracked, or broken 1. Replace
2. Blocked tube or openings in tube 2. Clean or replace
Safety Relief Device Corrective Action
L. Corroded or damaged” 1. Depressurize and replace or consult manufacturer
2. Broken, operated, or plugged” 2. Depressurize and replace or repair
Pressure Regulators Corrective Action
1. External condition L
(a) Damage (a) Replace regulator
(b} Corrosion (b} Clean regulator or replace
2. Pressure relief (corroded, plugged, dented, leaking, 2, Disconnect regulator from pressure source, replace pressure
broken, or missing ) relief
% Protective bonnet relief hole (tape missing or seal wire 3. Check regulator in accordance with manufactrer's
broken or missing ) regulator test procedures
4 Adjusting screw (lock pin missing) 4. Check regulator in accordance with manufacturer's
regulator test procedures
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Table Li(a) Continued
Pressure Regulators Corrective Action
5. Ganges 5,
(a) Immovable, jammed, or missing pointer (a) Disconnect regulator from pressure source, replace
gange
(b} Missing or broken erystal (h) Replace crystal
() IMegible or faded dial (c) Replace gauge
{d) Corrosion {d} Check calibration, clean and refinish, or replace gauge
(e} Dented case or crystal retainer (e) Check calibration or replace gauge
6. Regulator hose .
{a) Cut, cracked, abraded, or deformed exterior (a) Conduct hydrostatic test or replace hose
(b) Corroded or cracked coupling (b} Replace hose
() Corroded, crassthreaded, or worn coupling (c) Replace hose
threads
#*For disposable4ype extinguishers, those items indicated with a dagger cannot be inspected and serviced. If the corrective acticn requires the
deprassurization of the e):li.n.guiaher, dispos:abLe- hzl.ogena:ed agent fre e:Hngui.shers shall not ke depr@ssurized but returned o the manufachirer
or service agency for proper disposal and reclaiming of the extinguishing agent.
Table L1{b) Agent and Expelling Means Maintenance Checklist
Foam Corrective Action
1. Recharging date due 1. Empty, clean, and recharge
2. Improper fill level: in inner container and shell 2. Empty, clean, and recharge
3. Agent condition (check for sediment) 2. Empty, clean, and recharge
Self-Expelling
Carbon Dioxide Corrective Action
1. Improper weight 1. Recharge to proper weight
2. Broken or missing tamper indicator 2. Leak testand weigh, recharge or replace indicator
Halon 1301 Bromowifluoromethane Corrective Action
1. Punctured cylinder seal disc 1. Replace shell
2. Improper weight 2. Replace shell or return to manufacturer for refilling
3. Broken or missing tamper indicator 3. Examine cylinder seal disc. replace indicator
Combination Halon 12111301 Corrective Action
1. Improper weight 1. Return to manufacturer (ses 6.2.3,.3)
2. Broken or missing tamper indicator 2. Remrn to manufacturer (see 6.2.3,3)
Mechanical Pump
Water and Antifreeze Corrective Action
1. Improper fill level 1. Refill
2, Defective pump 2. Clean, repair, and lubricate, or replace
Diry Powder Corrective Action
1. Improper fill level 1. Refill
2. Agent condition (contamination or caking) 2. Discard and replace
3. Missing scoop 3. Replace
Cas Cartridge or Cylinder
Dry Chemical and Diry Powder Types Corrective Action
1. Improper weight or charge level 1. Refill to correct weight
2. Agent condition {contamination, caking, or wrong 2. Empty and refill
agent)
3. For cartridge 3
(a) Punciured seal disc (a) Replace cartridge
(b} Improper weight (b) Replace cartridge e
() Broken or missing tamper indicator (c) Examine seal dise, replace indicator
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Table Li(b) Continued

Dry Chemical and Dry Powder Types

Corrective Action

4 For gas cylinder with gauge 4.
(a) Low pressure (a) Replace cylinder
(b} Broken or missing tamper indicator (b) Leak test, replace indicator
5. For gas cylinder without gange B
(a) Low pressure (attach gange and measure (a) Leak test. If normal, leak test and repair indicator, If Law,
pressure) replace oplinder.
(b} Broken or missing amper indicator (b) Measure pressure, leak test, replace indicavor
Stored-Pressure
Combination Halon 1211,/1301 Corrective Action
1. Refillable 1.
(a) Improper extinguisher agent {a) Beturn to manufactrer ((se 6.2 3 3)
(b} Improper gauge pressure (b Return to manufacturer (see 6.2.3.3)
(c) Broken or missing tamper indicator (c) Examine extinguisher, leak test, replace tamper indicator
2, Monrechargeable extinguisher with pressure 2
indicator
{a) Low pressure (a) Return to manufacturer | se 6.2.3,3)
(b} Broken or missing amper indicator (i Leak test, check pressure, replace tamper indicator
Diry Chemical and Dry Powder Types Corrective Action
1. Refillable L
(a) Improper extinguisher weight (a) Befill to correct weight
(b) Improper gauge pressure (b) Repressurize and leak test
(c) Broken or missing amper indicator (c) Leak test and replace indicator
2. Disposable shell with pressure indicaror 2,
ia) Punctured seal disc (a) Replace shell
(b} Low pressure (b) Depressurize: replace shell
(c) Broken or missing amper indicator (€) Check pressure, check seal disc, replace indicator
2 Disposable shell without pressure indicator kY
{a) Punctured seal disc (a) Replace shell
(b) Low weight () Depressurize: replace shell
{c) Broken or missing tamper indicator (€} Check seal disc, replace indicator
4. MNonrechargeable extinguisher with presaure 4.
indicator
(a) Low pressure (a) Depressurize and discard extinguisher
(b} Broken or missing tamper indicator (b) Leak test, check pressure, replace indicator
Wet Chemical Type Corrective Action
1. Improper fill level (by weight or observation) 1. Empty and recharge with new solution to correct weight fill
line
2. Improper gauge pressure 2. Repressurize and leak test
% Broken or missing amper indicator 3. Leak test, replace indicator ine
Halogenated-Type Agents Corrective Action
1. Broken or missing tamper indicator 1. Weigh, leak test, and replace indicator
2. lmproper gauge pressure 2. Weigh, repressurize, and leak test
3 Improper weight 3. Leak test and refill to correct weight
Water, Antifreeze, and Loaded Stream Corrective Action
1. Improper fill level (by weight or observation) 1. Refill to correct level
2. Agent condition if antifreeze or loaded stream 2. Empty and refill
2 Improper gaunge pressure 3. Repressurize and leak test
4. Broken or missing tamper indicator 4. Leak test, replace indicator
AFFF and FFFP Liquid Charge Corrective Action
Improper fill level (by weight or observation) 1. Empty and recharge with new solution
2. Agent condition (presence of precipitate or other 2. Empty and recharge with new solution
foreign matter)
2 Improper gauge pressure 3. Repressurize and leak test
4. Broken or missing amper indicator 4. Leak test. replace indicaror
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Annex ]  Informational References

J-1 Referenced Publicatons. The following decuments or
portions thereof are referenced within this standard for infor-
mational purposes only and are thus not part of the require-
ments of this document unless also listed in Chapter 2.

J.1.1 NFPA Publications. National Fire Protection Associa-
tion, 1 Batterymarch Park, PO Bowx 9101, Ominey, MA 02269-
G101,

NFPA 11, Standand for Low-Expansion Foam, 2002 edition.

NFPA 11A, Standard for Medium- and Hgh-Expansion Foan
Systems, 1999 edition.

NEFA 12, Standard on Carbon Dioxide Extinguishing Systems.
2000 editon,

MNFPA12A, Standard on Halon 1301 Fire Extinguishing Systems,
1997 edition.

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

MEFPA 13D, Standard for the Installation of Sprinkler Systems in
One and Two-Famaly Dwellings and Manufactured Home, 2002
edition.

NEFFPA 13R, Standard for the Installation of Sprinkler Systems n
Residential Occupandies up to and ITnchuding Four Stories in Height,
2002 edition,

NFPA 14, Standard for the Installation of Standpipe, Private Hy-
drant, and Hose Systens, 2000 edition.

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec-
taon, 2001 edition.

NFPA 16, Standard for the Installation of Foam-Water Sprinkler
and Foam-Weaier Spray Systems, 1999 edition.

NFPA 17, Stendard for Dry Chemical Extinguishing Systems,
2002 edition.

NFPA 17A, Standard for Wet Chemical Extinguishing Systems,
2002 edition,

NFPA 18, Standard om Wetting Agents, 1095 edition.

NFPA 72®, National Fire Alarm Code™, 2002 edition,

INEFPA 96, Standard for Ventilation Control and Fire Protection of
Commencial Cooking Operations, 2001 edition.

NFPA 750, Standard on Water Mist Fire Protection Systems, 2000
edition.

NFPA 2001, Standani on Clam Agent Fire Extinguishing Syv
tems, 2000 edition.

Fiwe Protection Guide to Hazardows Materials, 13th edition, 2002,

Fige Protection Handbook (18th edition), 1997,

J.1.2 Other Publications.

J-1.2.1 ASTM Publication. American Society for Testing and
Materials, 100 Barr Harbor Drive, West Conshohocken, PA
104252950,

ASTM E 380, Standand for Metric Practiee, 1089,

J-1.2.2 CCA Publication. Compressed Gas Association, 1725
Jefferson Davis Highway, Arlington, VA 22202-4100,

COAC-1, Methods of Hydrostatic Testing of Compresad Gas Cyl-
Fnders, 1006,

J.1.2.3 NPCA Publication. National Paint & Coating Associa-
tion, 1500 BRI Avenue NW, Washington, DO 20005,

Hazardous Matenials Identification System Recised, Implementa
tionad Manual, 1981,

J.1.2.4 UL Publications. Underwriters Laboratories Inc., 333
Phngsten Boad., Northbrook, T 60062,

ANSI/UL 711, Stan davd for Rating and Fire Testing of Fire Ex
tinguishers, 1995,

Bulletin of Research No. 533, *Survey of Available Information
on the Toxiciry of the Combustion and Thermal Decomposi-
tion Products of Certain Building Materials under Fire Condi-
tions," July 1963,

J.2 Informational References. (Reserved)

].3 References for Extracts. The following documents are
listed here to provide reference information, including title
and edition, for extracts given throughout this standard as
indicated by a reference in brackets [ ] following a section or
paragraph. These documents are not a part of the require-
ments of this document unless also listed in Chapter 2 for
ather reasons.

NFPA 57, Liguefied Natural Gas (LNG) Vibicular Fuel Systems
Code, 2002 edition.
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Acmation of extinguisher
AFFF (aqueous film-Forming foam) Are extinguishers ...
Water- rype tire extinguishers
Application ...
Characteristics of ..
Fire test and performance standards
Maintenance

[L42.1, Takle H2
. 1.8.1(2){e)
.. Tahle L1 (k)

weeaenene 154(B)
Crperation and methods of expelling . Table I».1.2.2
Replacement of agent .. aeess 6.43.8
Residential use .......... _3.1:9) Fel
Selection and placement of . . 082,542,043,

A4212(1),C38
Temperature ranges ..
Ageni reaction
Alumiouwm shell /oyl
AMSI (American Nnr:m[ St:
Aantifreeze charge
Antifreeze fire extinguishers
Characteristics of
Fire pails, drums with pails, and bucket tanks .
MBIIEOANEe «.ooiaiiicriatsnaariasns
Crperation and methods of expelling
Recharging ......
Residential use ...
Application techniques
Approved (definition)
Arpon cylinders .......
Amh.nmvhn.\ring}un.sdu:um (definition) .2.
Automatc residential Are extinguisher unit [dei’iniﬂnn: .34581

B-
Backpack fire extinguishers ......ccocviiimiaiiieiani D414
Brackets far e'x:mgun.shers H 157, 1.5.8.A.1.5.7, Table L.1{a)
Bucket tanks . .. D416
Building pmm:tmn 5.1 2..-1:.] 2
-C-
Cabinets housing extinguishers ............. 185,157, 15,13, L5138,
AlR1E
Calcinm chloride solutoas ... .. L5158, 6421
Carbon dioxide (definition) ... - 33.3,A.883

Carbon diexide fire extinguishers
Characteristics of
Fire test and performance standards
Hydrostatic testing ...

.. D43, Tahle H.2
L LEL(Z)(a)
7.2.2.:.3.1.]

Maintenance .. 32,1, Table L1 (k)
[,y o N e e e et B R Pl 1.5.4(7)
Crperation and rneth.ods of expelling . Table Dn.1.2.2
Becharging ..o imiimmnmenmarasan 6.4.3.0,6.4.5.1, A64.80

Residential use

Selection of ...

Unventilated areas, use in
Carben dioxide hose assemblies .. ]
Cartridge /cvlinder-operated Fire extinguishers . .

______________ Fal(4), Fas(s
A42.1.2(3), C.34,H2(3)
. ERA(D), HE(E)
2, 7821, A06.8.1.2
.. DL2LEY; see also

Cylinders
Characteristics of .. Tahle H.2
Drefinition ... L3841
Diry chemical .. L o S 5_‘2 D4n
Expellant gas ..o D251, D253

721,722, 7.3.39, 7534
65.8.2(2), Table 1.1 (a)

Hydrastatic testing .
Maintenance ..

Ohsolete ... e 15,4
Recharging . . B.452
Cenification organizations .. e 132, L3.3,A1.82 A.1.33
Class A fire extinguishers .. . 1,42.1.1,512.1to K1.2.4,
A42.11,A85.1.2.2, CE65, G.2; see also Water-type fire
extinguishers
DHstribution .

. 6.2, Table G.2(a)
€22, C23,C25
21105128 52 40.1.2.2, G322 10 C.24,
0354, D41, D4.161, D A2 D44, DAS,
D. 4...’ G.2; s also Class A fire extinguishers
Class C hazards in .
Diefinition ees 38401
Class B fire extinguishers ........... 151, 42.1.2. 421, 485, 5.1.2.2,
5.1.24,4421.2, A4.83,451.2.2, C.365 G2
Dhistribution .o 8.3, 54, A N8, EA4
R:uiug equivalencies L LG22, Table G.2(b)
Use of C324t0 C28
Class B Ares . .1.2.2,5.1.2.4,5.9,54,A0.1.25 A8 C24,
G351, 0352, C354,C41.2, D420 DAL, G2;
se¢ also Class B fire extinguishers; lammable liquid fires
Class C hazards in . - 45, AN

Rating equwale:l.c:.es .
Use of coaveaie
Class A fires .

A5, ASS

Diefinition ........ . 8.342
Three<dimensional - 4.3.3,A4.33
Class C fire extingnishers . .2.1.5, 4.5, 5.1.2.2. 5.1.2.4,

.14.213.143.'5 .‘15129 C.A.60, 0366 G2
DHseribution . L. BB AR ES
Use of C.24,C25,C30
5,124, 5.5,A5.1.2.2, A58, C.24, Gab5.1,
CSD_E C354 Dot to Dodb, G2, Ho2(4); s also

Class C fire extinguishers
Drefinition ... s 3343
Residential .. F.O2(6)
Class [+ fire extinguishers ... 21,421.4,51.23 A49.1.4,
ARLZE G2
DTt = o L e B e R S e 5.6, EB
Pressurization 6.4.49.2, A64439
Class D fires ... 5.1.2.2, 5.6,A.5.1.2.2, D46, G.2; s alse Class D fire
extinguishers
Diefinition G844

Class K Are emmgujshers g 42154832 5122 A438
ARL22. D4n1, D-{5:2 D47, G2
Dhstribution .
Installation of
Class K fires .

Drefinition .

Fixed fire extinguishing systems for ...

Residential F4.1,F533(2)
Classification

Fire extinguishers ..... 1.5, L0.1,A1.3.2, A L33, Annex & s als

Class A to Class K fire extinguishers
«.aee @iso Class A to Class K fires

Drefinitions .. ceveneas 3.3.4
Marking extinguishers for . ... Annex B
HATAOEE  oouuiiininia i s ie e b s ian e anaa ah ek a b ek e 14,513
Ratings .. . .ae¢ Rating system
Clean agents ... ..ar¢ Halogenated agent fire extinguishers
Closed recovery systems
Dy chemical o.ovuieeninsuimsoesrasansesora snarassnsaasasans G.4.3.4
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Deefinition ...
Halogenated .
Deefinition ..
Combustible cooking media Fires
Combustible metal fires
Compressed air
Compressed gas cylinders
Lovw-pressure cylinders
Conductivity test ..
Confined spaces, U5 i «..occaiiiiiiianiirmmsaiismaiae H.2
Cooking appliances, fires .see Class K fires
Cooking media Fires . 4.5, FA.l; see ﬂb‘o Class K fires
Corrosion ..

............. 6.4.4.3 Ab.44.3

L.EEE ngh-pr&ssure q,'hnderg

E6.2.2(6), H. 1i2] Table 11 {a)
Cylinder-operated fire extingaishers ... seCartridge /
cplinder-operated fire extinguishers
Cvlinders . .....see alio Cartridge Soylind er-operated fire extinguishers
Condition, examination and maintenance of ... 7.1.4,7.1.5,
AT 14 Table L1ia)
Destruction of ..

High-pressure
Lowepressure ...
D-
DeBBII0EE .. ocooviieiniiiir s i s s s e s s e Chap. 3
DHsposable extinguishers see Monrec hargeable fire extinguishers
Dristribution of Fire extinguishers ........... Chap. 5, Annex E: see alss

Location of fire extinguishers
Arrangement in building .
Class A extinguishers .
Clas= B extinguishers ..
Class C extinguishers ..
Class D extinguishers .
Clas= K extinguishers
Halogenated agents ..
Residential use ...
Sample problem ..

DMOT (Department of Transportation)
Defnilon . coeiciaiasniearinssiiatsiainmatnstiiismmatm st 3.5.6
Tesi and replacement requirements ..
Drrafe
Drums with pails ..

Diry chemical
Definition ... L BBT7,AR87
- 6484
Diry chemical closed recovery system . oo G484
DB O wunusissiassiassrassnunsau s ssnsas s s e e a.n.1

Diry chemical fire extinguishers
Characteristics of ........
Confined spaces, use in .
Fire test and performance
Hydrestatic testing ..
Inspection ...
Maintenance ...
Operation and methods of expelling
Oxidizers with chlorine, use on ...
Pressurized liquid and gas fires, use on |

.. D45, Table H.2
E53(7), H2(5)
. LE1{2i(b)
Th44
..6.2.8.2
6.5.2(2), Table L1(b)

Recharging 6 4_3 210 G424, .16_4 5.2
Residential use . L FBL(EAL EDBIT)
Selection ...-14.21.1[31.!..4.2.1.2[4]..&.4.2.1.5..&4.3.2.

C.8.6, H.2(5), H2(6)

o BZLA
7.8.2.2

Diry chemical bose assemblies

Dirying equipment ... 7.4.1.6

Dy powder (definition) ... .. 338, A838

Diry powder fire extinguishers .. .5, Table Dn1.2.2,
Ir.4.6, Table L1 (k)

Hydroatatic testng . .ccoovisciearmascearmascsansaas TH.121,7.54.4

Dry powder hose assemblies ..., 7.3.2.2

-E-
.. H.2(4); see alse Class C fires
4804420, F42

Hectrical equipment fires ...
Elecirenic equipment fres .
Elecironic monitering (definition)

Expellant gas /pressure D2sa
Extinguisher inspection
Correciive BCHOM v e aisnunisiiiassisnsinmisisnes s inasinns 62.3
Definitdon ..

Frequency
MNonrechargeable extinguishers
Procedures
Rechargeable extinguishers ..
Recordkeeping ..ooocuanen.
Residential extinguishers
Extinguishers, portable fire ..
extinguishers
Characteristics of .
Classification of ... 1.3, 1.5.1, Annex G; s also Class A to
Class K fire extinguishers

625\.? 6228
. 6.2.2,A69.2

DEAOIHOT <o wsnaraninasisasmeaininnrionsasnesmnannhaninasmesasinn 343
Extinguisher service pressure {defi . 382011
Extinguishment, princples of - AlLLFE7S
Extra (high) bazards ........ccoove 145, 41.2(4), 5.1.3, 4432

F-
Factory test pressure (definifion) .....o.ooooniinnn.. 38.20.2
FFFP (film-forming fluoroprotein feam) Fire extinguishers ... e als
Water-type fire extinguishers

Application

Characteristics of . « Dn4.2.1; Table H.2

Fire test and perﬁ:\rmance standards .....coociicieian. 1.23.1(2)(e)
Maintenance ... Tahle 1.1 (b}
Crperation and methods of expelling Table n.1.2.2
Becharging ...ociiaiiieiinii s ira s s naa 6425
Residential use . cevunesas R31(2), FAL
Selection and plan:eruent of .. 082,542,548,
A4212(2).C588
Tempenamre TRIUEEE . xeunieaniaammaanamannhaniaassuasanass Al514(1)
Film-Forming foam ageats ..........o...0 D42 see also AFFF (aquecus

film4orming foam) fire exiinguishers; FFFP
(film-forming fluoreprotein foam) fire extinguishers

b T U a1
Fire extingunishers, portable .. ..#¢ Extinguishers, ponah]e fire
Fire loading ... .Ga.2
Fire pails . D4LE
Fires

Classes of oooaaes see specific class of fire, e.g. Class A fires

Flammakle liquid .
Pressurized gas ...
Fire test standands

e Flammable liquid fires
_________________ 431,C2.8
iy -1.31,132,4132
Flammable liquid fires c26 IDCES s o Class B fires
O appreciable depih . B4, A3, C27, D42, E42
Carbon dicxide fire exlu'l.gu:nher UBE .oimenns - D4s
Diry chemical fire extinguisher use -
Film-4orming foam ag\ent extinguisher use .
Fuel, shutcff of .
In garages
Halogenated agent fire extinguisher use .
O other than appreclable depth ...
Pressurized .
Threedimensional .
Waterscluble
Foam Fire extinguishers .. .5t also AFFF iaqu.eous ﬁJm-Eorm:ng
foam) fire extinguishers; FFFP (Alm-forming
ﬂuomprohein foam) fire e'xti.nguiahers
Film£orming foam agents ... avraan
Maintenance . . Table 1.1 (k)
Orbsolete 154
Foam hose assembHes ..o 7.33.2

D2
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Garages, extinguishers for .. .. F23 to F2.4, FA4

Gas, pressurized, Fires .. L4381, 028

Gauges, pressure . e Pressure gsuges ‘regulators

Grease fires, in cu-nking appkmmes ..................... ser Class K fires
-H

Halecarbonas (definiton) ... 8.5.12.1; see also Halogenated agent fire

extinguishers

Halogenated ageat fire extinguishers

Characteristics of .. Dn4, Table H.2

Fire test and performance standards
Hydrostatic testing .
Inspection ...
Maintenance ..
Crperation and methods of expelling
Pressurization

L 13.1(2) (d)
71838
6243
Table L1 {b)
. Table D.12.2
L6445 AG64.43

Recharging L6437 6438 6401 AG48T
Bemowal Brom 8ervlee uuviiinininiesssonvnonsnennnes 6,223, 6331
Eemoval of agent from 633, 64.3.8,A653
Residential use .......... - F3.1(8). F5.8(4)

Selection of . 1.2(5), C.25, H.2(2), H2(T)
Amall . T L e e S 21l
Uu\-wenulated a:ess, use in EnG(4), H2(2)
UBE of ..coonmabusaionasmnainss 41.1.A441.1

Halogenated agent hose assemblies . .7.33.2
Halogenated agents (definition) .. 2, A33.12
Halogenated closed recovery system 633, 6438 A633

__________________ 3.45.2

Halons (definition) 2.8.12.2; see also Halogenated agent fire

extinguishers

Haod-propelled fre extinguishers . D.1.2.1(m)
Hangers for extinguishers - 1AT,ALST
Hazardeus materials in extinguishing agents . .« L511,1.6,A16
Hazards

Application techniques for specific .. o3 A4S 038

Classification system ............. wa i e e Loty B

Distribution of extinguishers by Chap 0, E3 to E6

Etn Bgh) .. .ol
Health and safery

Home hazards, selecticn of extingnishers for

Light {low) ..o 4.1, 0518

On:li.nsry (moderate) 1.4.2,51.8

Selection of extinguishers by ... a2 512, 442 4012,
C.2, Annex F

Wind and draft

Health and safety conditions ..
High-pressure cylinders
Deefinition

Hydrosiatic testing .

Hose assemblies
Conductiviry testing
Hydrosiatic testing .
Maintenance ..

Hose statiens ...

Hydrosiatic testing .
Aluminum shell/cyli R
Cartridge-operated types . 2.2,7.53.2
Cylinder condition. examination of
Deefinition
Dhrving equipment .
Equipment ..
Frequency ...
High-pressure cylinders
Heme assemblies ...

see High-pressure q,]l.nd.el:s
..z Hose assemblies

Hydrostatic test labe aens 7542, 76, A7.6
Low-pressure exlinders . mlw-presau:e cylinders
Procedures .......... .6.4.54, 7.5
Reccu'djng of tests .. L T.6, AT

Residential extinguishers ..o Table F5.3.2

Stored-pressure extingnishers ..
Test pressures ..

15
1CC (Interstate Commerce Comumission) (definition) .......... 2215

Tdentification of contents
Inert gas storage q]ln.d.m for

Inspection .. ef inspecticn
Installation .. 1:!’:-[01!-15 A5G ALST, ALS1S
Residnmtinl UHE auciascinanriassassantonsaniatsansnsnsssa Fh.2, FBA(8)
lrl.struclrm:s A2, 1806, 6.2.208), ALA1G,
il | 3
[u.venin.g—wpe ﬂre e'xtingu!sh.e'rs .................................. F7l2
-L-

Labeled/labeling . - LA1 1.52 AL see afso Markings
Drefinition ... N E
Identification of contents . LB ALE
Maintenance of ..o Table 1.1 {a)
Maintenance records, tag or label irl.dicating 54 AG24
Flacement on extinguishers .. LA ELA, 62209
Recharging records .. .B45
Weight .. Gl 3 JAGALS

Leak test ... L BALD AG4LS

L]ght low) hagards ......cocociiiaiiiiiiiiiesiiesniasniaannans 141,513

Liguids, Aammable, fires . ..t Flammable liquid fires

Liseed /listiag ... 13110 1.8.3, A1.32 A1.33
Diefinition ... .8.24,A324
Loaded stream charge .. 6311
Drefton «avuaecsstisaisscisinmimstomarmarsascnaas 3.5.16 A33.16

Loaded stream Fire extinguishers
Characteristics of ..
Maintenance

D1, D412, Table H2
.. 6.3.(3), Tahle L1{b)

R L iy o o o e i i e i e W 1.5.4(8)
Orperation and methods 0fe1:pe1LLng . Table D122
Location of fire extinguishers L, D223, D231
Application for specific location .44

1.5.6, 151‘ .-1156 D222
wo LG, 6.22(2), A155

1.5.14, A.L.5.14, AB.15
______________ Eol, Fnzl

Identification of
Ohstructed
Ouiside normal temperature range .
Residential use
Low-pressure cylinders
Diefinition
Hydrostatic testing .

2217
TAS8, 752,764, ATHA

M-
MARTTEAGIOR &40 onsisiasnsnsbinsansassansnasssasssnnsinas 1.5.2; 6.1, A.6.1.4

Carbaon diowkide hose assemblies |
Diefinition ...

Frequency .
Personnel .

FProcedures ..
Agent and expelling means checklist . .. Table L1{b}
Mechanical pars checklist ... .. Table I.1{a)

Recordkeeping ..o 634, A63.4
Residential extinguishers .
Storedkpressure extingnishers

Markiogs .... 12.2, A1.2.2, B.1,D.1.1, G. s&’afml.abeled.ﬂabehng
Condemned cylinders ..
Confined spaces, use in ...
Cooking appliance protection, extinguishers for .......... 43223,

A4322
Fire pails, drums with pails, and bucket tanks .
Hydrostatic test data ...
Identification of contents ..
Intended use of extinguishers
Location of extinguisher, indicaring .

2 L 7.0.4, AT64
LA ALG DER]D
D221

D.2.2.2
Placement on extinguishers ... 1511, B12
Recommended SLem ..o i mmarms s s snensieans B2
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Measurempent, Walts 0F ...ooccoiiiiiiiaiiimanisaiiaismaiiania 1.7, A7 Inspection .. 6231
Metals, fire extinguishers for ave Class D fire extinguishers Tamper seals or indicators 6.32.2
Mild steel shell .. AT Recharglog ......ccoiavuaan 6.1, 64, A0 14, A04
Definiticn ... canes 3819 AFFF fre extingiddhers ... wss e e sy 6.42.3
Moisture AZEnL TEUSE oo, A42.4, 6438 643511
Removal ... v D420, AG43.6 Agents ....... B 7, A5.4.1.9,A6.4.5.]1, A.6ABT
Traps .. L6448 AG644.3 Carbon dicside ... LGB0 AG430
Mounting of extinguishers .......1.5.7, 1.5.8, 1.5.12, A 1.5.7, L2.5.1 Conversion of extingnisher types G414
Definition e 3.8.21
M- Diry chemicals, mixing of .. .6.4.82 A643832
Doy powder ... G.4.8.5
Nitrogen clinders ........... f.4421,721, 722 7311, Table H.2 T R
Nonrechargeahle Fire extinguishers . L7182, 71.58, 7.2 Fi =
i Tequency
Definiticn ... 342, A842
In g . Halogenated types ... 6.4.8.7,6.4.5.8, 6448, AB 43T, &644_3
spection . 6.2.5.8
3 Lealk test «ovariianus v B 1S, ABALY
Maintenance ... 6.8.2.1 s
3 Moisture removal . LGB AG4RA
JReaonsl Eromacy RHE Pressurizatio i 644, A6 441
Nozzles esauruaﬁ;;:f;sum_ precautionary ... - 6.44, 46441,
Class B extinguishers fi ized £l ble liquid
ke i Ehe sl Pressurizing gas . L BAAS AG44S
BRBATEs ..iciiiiiiiiiainn i s e s na e 4581
Inspecticn ... 6.2.2(6) Procedures ... 643, A6.43
Miiieaanne: . Pump tank e.wng'ul.shem ST S A G e 421
Metal horns, on carbon diowide extinguishers .. Recordkeeping ..... cese BAS
Wheeled fire extinguisher hose coiling procedure .. Remoral of extinguishers for 6.5.14

Obsolete fire extinguishers
Crecupancy hazard protection
Owperation and use
Actuation .
Applu:mm her:hmques i
Basic steps ...
Expellant gas/pressure .
Methods of ...
Transport to fire ..
Orrdinary (maderaie) hazards ...
Onddizers, use of extinguishers oa .

P-
Performance standards .. . L31,1.3.2,A1.38.2
Placement and size .. see Disteibution of Fire extinguishers
Polar solvesiE ...ciieiieieimniani i s sn e aa 484
Portable fire exﬂngmshers .. Extinguishers, portable fire
Pressure

Extinguisher service (definition) ..

oo Bu8.20.1
.. 8.3.20.2

Factory test {definition)
Pressure guges;’!egnla:m
Inspection of ... .. 62.2(T, FA.2.2(5)
Maintenance . . Table L1{a)
Replacement of 644l AR44]
Testing of RN
Pressurization ..... . .
Pressurized Hqu.id aud ga.! fﬁms _______ 4_3.1, C_E_S
Pressurizing gas ...

Proof pressure test
Pamp tank fire extinguishers

Backpack .......... DAL
Characteristics of . 418, Dtilé'I‘ableH"
Maintenance . G.5.2(2), Table L1{a)
Operation ...
Rechargi 2,
Selection of .. G332
Puqmse of standard . 1.2,A1.2
R
Rating system .- L3, LA, Annex G

Minimum rating for protection .. onil 1.1, Table B.2.1,
Table 5.3.1, A5.1.1
Recbargeabﬂe (refillable) Fire ert[ﬂguiﬁhera _______ = qlsn Recharglng

DreEnIEON wuoiseernssincaunansiaivisnssisrneriess serna B44,A844

Fo.a.l
.. 0.43.3
LGB0
G432
D.2.%; :asa&sa}.abe]edﬂabdmg

Residential ertu'l.gmshers
Topping off .. e
Water rypes

Wetting agent
Recognition of extinguishers ...
Marki

Recordkeeping
Hydrosiatic tests ..
Inspections ...
Maintenance ...
Recharging ...

References ...

Removal from service, of extinguishers .

uiremments, geaeral .

THATS
B34

Residential fire exﬂnguishm.s __________________________________ Annex F
Automatic residential fire extinguisher unit
(definition) ... .. 3481
General use (definition) .. 3452
Specia] purpose {definition .. 3458
Respoasibility for extiaguishers ... 613, A.1.2 F74
5
Scope of standard .. ~LLALL
Seals, tamper . or indicators
Selection ......

Application for specific hazards .

Application for specific location .

By hazard ...

Conditions of .

For home hazards ..

Physical conditicns affecting, .

Principles of ...ociiiiiiiian
Self-expelling fire extingnishers

Diefinition ..

Laak test .
Servicing (definition) ..

Maintenance; Recharging

Shiadl (GeEMIHONY . ivuiiasiiinnaiira e e an b s sin s se g s 328
Shells

Aluminum

Copper or brass

Should (definition)
ST units ..vveieiianne
Size and placement, fire extinguisher .

extinguishers

.. seeDistribution ocEEre
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1055 PORTABLE FIRE EXTINGUISHERS
Seda acd extinguishers ... LE4il), EA2{1y = alw T
Inverting-type fire extinguishers - Watker Biose BSSemmBHES ...\ coes oo issses e smisssintasssnsink 7822
Standard (defnftion] ... 327 Waterjacket test 742
Stﬂ;dﬂ'ﬂi Water mist fire extinguishers PRLE -]
ire test 1AL, 132 A.1.83 Definition 34R
Performance .. 181,132 4133 : PTR B
Stecl shells Water-type fire extinguishers
Wild LATIAL Characteristics of .. .o D4, Table HZ
Defirition .. 3319 Dieficitnn rer Bl
Stainiems steal .. 15, 7.1.4(5) Flrg test and performance standards . L LEBLE) ()
Stored-pressure fire exunguidlem C321,D.121(3) Maintenance .. - Table L1(b)
Characteristics of . D411 Table H2 Obsolete ... - 154
30 T T e L R A e D 347 Orperation and methods of expelling . 'T‘ah]e D 128
Dy chemical . . C36.2,D AN Recharging cenenne G410
Expellant gas .. D251, D252 Residential use .. s EB1{2), FA
Halogenated e D44 Selection of ... .-biﬂ 1L.1{1},C3z2
Hydrastatic testing 3.1, 7523 Temperature ranges 1.5.15, ALl.5.14(2)
Leak test 6.4.1.5 AB410 Weight. of extinguishers . LA B4l 3 AG41LE HI(L)
Maintenance L6A1],68.2(2), 633 Wet chemical
Pressurization LB442, 6443 A0.4458 Drefinition ..
Recharging ... L6422, 643810 REAEE verrres
Wetting agent . D4lS Wet chemical fire extinguishers
Characteristics of .. .. DAY, Tahle HEZ
-T- Maintenance ... ... Table L1(k)
Tamper seals or indicators ... L B22(4), 6.3.22 A622(4) Crperation and methods of expelling .. - Table [L1.2.2
Inspections ... CFA2.2(4) Selection of ..c.coisiaimscaiaa s A42.11(4),A4.82
Maintenance . Table I.1{a) Wetling agent
TC ("[hﬂ_spn.n Canada) Backpazk fire exringuixhers‘ use in ... D414
Drefinition .. 38.23 Deefinition .. .« 8.826
Test and replacement requirements e 722 Weiling agent fire extinguishers
Tempenrum TROPEE .ooueoueianniasmmnannass A4, A 10514, A8.15 Characteristicg of ......cccicniieiianniaane D41, 415, Table HZ
Tests Crperation and methods of expelling ..o Table D122
CoOndUCHTI <o caceienniaaninsnraan e scnanian s e 63.12,A6812 Recharging .. 649,
Cooking media fires, fire extinguishers for ..o A432 Wheeled fire extinguishers . . C8.T
Hydrostatic . se¢ Hydrostatic testing Carbon dioxide .... D45
Leak ..oooee G415, AG41S Definition .. 3.4.10
E‘;bgjlja?k?e Dy chemical fire ex D4l
Traiaing Diry powder extinguishers .. g;g;

Fire extinguisher operation
Flammable liquid fire extinguishment
Inspection. maintenance, and testing ...

A 14 ARS(Z)
Transport of ext]ngu].sh.ers _________________________________________ D23
Travel distances . 3 3.1, 5.8.5, 5.44, 5,72
Diefinition 38.24
U-
Units of measuremail ... v i iiasiiasriosrosnsionssaissiineais L7, ALT
ar
Verification of SErvICe .. ..oooocciiiiiniiiiiiniiinn.. G342 AG849

Expellant-gas cylinders ...
Film+$orming foam agents
Hose coiling procedure ...
Hydrostatic testing of cylinders .
Inspection
Loaded siream ...
Location ...
Maintenance ..
Pressure regulator testing
Selection of ....ouiae
Testing procedures
Transport to fire ...
Weiting agent .
Wind and draft ...
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