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This edition of NFPA 17, Standard for Dry Chemical Extinguishing Systems, was
prepared by the Technical Committee on Dry and Wet Chemical Extinguishing
Systems, and acted on by the National Fire Protection Association, Inc. at its Fall
Meeting held November 12-15, 1984 in San Diego, California. It was issued by the
Standards Council on December 7, 1984, with an effective date of December 27, 1984,
and supersedes all previous editions.

The 1985 edition of this standard has been approved by the American National -

Standards Institute.

Origin and Development of NFPA 17

The Dry Chemical Extinguishing Systems Committee was activated in 1952. At that

time there was no dry chemical extinguishing system tested and listed by a testing
laboratory, but by late 1954 a system was tested and listed by Underwriters Laborato-
ries Inc. At its meeting in January 1955 the Committee prepared an outline of a stan-
dard on Dry Chemical Extinguishing Systems, and in the following year prepared the
standard that was tentatively adopted by the National Fire Protection Association on
June 7, 1956. Changes to the tentative standard led to approval of the first official
NFPA Standard on Dry Chemical Extinguishing Systems in 1957. Further amend-
ments were made in 1958, 1968, 1969, 1972, 1973, 1975, and 1980. The 1985 edition
is a complete revision of the standard.
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NOTICE: An asterisk (*) following the number or letter
designating a subdivision indicates explanatory material on that
subdivision in Appendix A.

Information on referenced publications can be found in Chapter
7 and Appendix B.

Chapter 1 Administration

1-1* Scope. This standard includes minimum re-
quirements for dry chemical fire extinguishing systems
which discharge dry chemical from fixed nozzles or hand
hose lines by means of expellant gas. It contains only the
essentials and suggestions to make the standard workable
in the hands of those skilled in this field. Portable dry
chemical equipment is covered in NFPA 10, Standard for
Portable Fire Extinguishers.

1-2 Purpose. This standard is prepared for the use and
guidance of those charged with the purchasing, design-
ing, installing, testing, inspecting, approving, listing,
operating or maintaining of dry chemical fire ex-
tinguishing systems, in order that such equipment will
function as intended throughout its life. Nothing in this
standard is intended to restrict new technologies or alter-
nate arrangements providing the level of safety pre-
scribed by the standard is not lowered.

1-2.1 Only those skilled in this field are competent to
design and install this equipment. It may be necessary for
many of those charged with the purchasing, inspecting,
testing, approving, operating, and maintaining this
equipment to consult an experienced fire protection
engineer, competent in this field, in order to effectively
discharge their respective duties.

1-2.2 Arrangement. This standard is arranged as
follows:

Chapter 1 - Administration.

Chapter 2 - General Information and Requirements.
Chapter 3 - Total Flooding Systems.

Chapter 4 - Local Application Systems.

Chapter 5 - Hand Hose Line Systems.

Chapter 6 - Pre-Engineered Systems,

Chapter 7 - Referenced Publications.

Appendix A - Explanatory.

Appendix B - Referenced Publications.

1-3 Definitions. For the purpose of clarification, the
following general terms used with special technical mean-
ings in this standard are defined.

Approved. Acceptable to the
jurisdiction.”

“authority having

NOTE: The National Fire Protection Association does not
approve, inspect or certify any installations, procedures,
equipment, or materials nor does it approve or evaluate testing
laboratories. In determining the acceptability of installations or
procedures, equipment or materials, the authority having
Jurisdiction may base acceptance on compliance with NFPA or
other appropriate standards. In the absence of such standards,
said authority may require evidence of proper installation, pro-
cedure or use. The authority having jurisdiction may also refer
to the listings or labeling practices of an organization concerned
with product evaluations which is in a position to determine
compliance with appropriate standards for the current produc-
tion of listed items.

Authority Having Jurisdiction. The “authority
having jurisdiction™ is the organization, office, or in-
dividual responsible for “approving” equipment, an in-
stallation, or a procedure.

NOTE: The phrase “authority having jurisdiction™ is used in
NFPA documents in a broad manner since jurisdictions and “ap-
proval” agencies vary as do their responsibilities. Where public
safety is primary, the “authority having jurisdiction” may be a
federal, state, local, or other regional department or individual
such as a fire chief, fire marshal, chief of a fire prevention
bureau, labor department, health department, building official,
electrical inspector, or others havmg statutory authority. For in-
surance purposes, an insurance inspection department rating
bureau, or other insurance company representative may be the
“authority having jurisdiction.” In many circumstances, the
property owner or his designated agent assumes the role of the
“authority having jurisdiction™; at government installations, the
commanding officer or departmental official may be the “au
thority having jurisdiction.”

Auxiliary Equipment. Listed equipment used in
conjunction with the dry chemical systems, i.e., to shut
down power, fuel or ventilation to the hazard being pro-
tected, or to initiate signaling devices.

Caking. A phenomenon that occurs when moisture
chemically reacts with a dry chemical fire extinguishing
agent. This reaction results in materials that, being
hydrated by moisture, stick together to form a large ag-
glomerate, or what is more commonly referred to as
lumps. For the purpose of this standard, lumps are de-
fined as those that do not crumble into particles when
dropped from a height of 4 in. (101 mm) onto a hard sur-
face.

Calculation and Design. The process of computing,
with the use of equations, graphs, or tables, the system
characteristics such as flow rate, pipe size, area or volume -
protected by each nozzle, nozzle pressure, and pressure
drop. This information is not required for listed pre-
engineered systems since these systems must be installed
in accordance with their pretested limitations described
in the manufacturer’s installation manual.

Dry Chemical. A powder composed of very small
particles, usually of sodium bicarbonate, potassium
bicarbonate, urea-potassium based bicarbonate,
potassium chloride, or monoammonium phosphate with
added particulate material supplemented by special
treatment to provide resistance to packing, resistance to
moisture absorption (caking) and the proper flow
capabilities.
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Dry Chemical System. A supply of dry chemical
which can be automatically or manually activated to
discharge through a distribution system onto or into the
protected hazard. The system may also include auxiliary
equipment. ' :

Engineered Systems. Those requiring individual
calculation and design to determine the flow rates, nozzle
pressures, pipe size, area or volume protected by each
nozzle, quantities of dry chemical, and the number and
types of nozzles and their placement in a specific system.

Inspection. Inspection is a “quick check” to give
reasonable assurance that the extinguishing system is
fully charged and operable. This is done by seeing that
- the system is in place, that it has not been activated or
tampered with, and that there is no obvious physical
damage or condition to prevent operation.

Listed. Equipment or materials included in a list
published by an organization acceptable to the authority
having jurisdiction and concerned with product evalua-
tion, that maintains periodic inspection of production of
listed equipment or materials and whose listing states
cither that the equipment or material meets appropriate
standards or has been tested and found suitable for use in
the specified manner. _

NOTE: The means for identifying listed equipment may vary

for each organization concerned with product evaluation, some

of which do not recognize equipment as listed unless it is also

labeled. The authority having jurisdiction should utilize the

system employed by the listing organization to identify a listed
product.

Maintenance. = Maintenance is a “thorough check” to
give maximum assurance that the extinguishing system
will operate as intended. It includes a thorough examina-
tion and any necessary repair or replacement of system
components.

Mobile Equipment. Any equipment in use without
its own motive power train and normally moved by self-
propelled equipment.

Multipurpose Dry Chemical. Usually ammonium
phosphate-based. Effective on fires involving both or-
dinary combustibles, such as wood or paper, and fires in
flammable liquids.

Pre-Engineered Systems. Those having predeter-
mined flow rates, nozzle pressures, and quantities of dry
chemical. These systems have the specific pipe size, max-
imum and minimum pipe lengths, flexible hose specifica-
tions, number of fittings and number and types of nozzles
prescribed by a testing laboratory. The hazards protected
by these systems are specifically limited as to type and size
by a testing laboratory based upon actual fire tests.
Limitations on hazards which can be protected by these
systems are contained in the manufacturer’s installation
manual which is referenced as part of the listing.

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

Shall. Indicates a mandatory requirement.

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

Suitable. That which has qualities or qualifications
to meet a given purpose, occasion, condition, function or
circumstance.

Testing. A functional test of all components to verify
operation of the system, design, and installation.

1-4 Units. Maetric units of measurement in this stan-
dard are in accordance with the modernized metric
system known as the International System of Units (SI).
(See ASTM E380, Standard for Metric Practice.)

1-4.1 If a value for measurement as given in this stan-
dard is followed by an equivalent value in other units, the
first stated is to be regarded as the requirement. A given
equivalent value may be approximate.

1-4.2 The conversion procedure for the SI 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 General Information and Requirements

2-1* Dry Chemical. The type of dry chemical used in
the system shall not be changed unless proved to be
changeable by a testing laboratory, recommended by the
manufacturer of the equipment, and approved by the au-
thority having jurisdiction. Systems are designed on the

_basis of the flow and extinguishing characteristics of a

specific make and type of dry chemical.

CAUTION: Types of dry chemical shall not be mixed.
Mixtures of certain dry chemicals will generate dangerous
pressures and will form lumps.

2-2 Use and Limitations.

2-2,1*¥ Use. Types of hazards and equipment which
can be protected using dry chemical extinguishing
systems include the following:

(a) Flammable or combustible liquids and combusti-
ble gases.
CAUTION: Extinguishment of uncontrolled discharge of
flammable liquids or combustible gases may result in a
subsequent explosion hazard.

(b) Combustible solids having burning characteristics
similar to naphthalene and pitch, which melt when in-
volved in fire.

(c) Electrical hazards such as transformers or oil cir-
cuit breakers.

(d) Textile operations subject to flash surface fires.
Where bicarbonate-based dry chemical is used, water
shall be provided to extinguish possible smoldering or
deep-seated fires.

(e) Ordinary combustibles such as wood, paper, or.
cloth using multipurpose dry chemical when it can reach
all surfaces involved in combustion.
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(f) Restaurant and commercial hoods, ducts and
associated cooking appliance hazards such as deep fat
fryers. [See also Section 4-4 and A-2-1(3).] For other spe-
cific details, see NFPA 96, Standard for the Installation
of Equipment for the Removal of Smoke and Grease-
Laden Vapors from Commercial Cooking Equipment.

(g) Some plastics, depending upon the type of material
and its configuration of hazard. For more specific infor-
mation, consult the manufacturer of the equipment.

2-2.2 Limitations. Dry chemical extinguishing systems
shall not be considered satisfactory protection for the
following:
(a) Chemicals containing their own oxygen supply,
_such as cellulose nitrate.
(b) Combustible metals such as sodium, potassium,
magnesium, titanium, and zirconium.
{(c) Deep-seated or burrowing fires in ordinary com-
bustibles where the dry chemical cannot reach the point
of combustion.

2-2.2.1 Before dry chemical extinguishing equipment is

considered for use to protect electronic equipment or

delicate electrical relays, the effect of residual deposits of
dry chemical on the performance of this equipment shall
be evaluated.

2-2.2.2 Multipurpose dry chemical shall not be con-
sidered satisfactory for use on machinery such as carding
equipment in textile operations and delicate electrical
equipment because, upon exposure to temperatures.in
excess of 250°F (121 °C) or relative humidity in excess of
50 percent, deposits will be formed which may be cor-
rosive, conductive and difficult to remove.

2-2.2.3%* Dry chemical, when discharged, will drift

from the immediate discharge area and settle on sur--

rounding surfaces. Prompt cleanup will minimize possi-
ble staining or corrosion of certain materials which may
take place in the presence of moisture.

2-3 Systems Protecting One or More Hazards.

2-3.1 Where, in the opinion of the authority having
jurisdiction, two or more hazards may be simultaneously
involved in fire by reason of their proximity, the hazards
shall be protected by individual systems installed to
operate simultaneously, or by a single system designed to
protect all hazards that may be simultaneously involved.
Any hazard which will allow fire propagation from one
area to another shall constitute a single fire hazard.

Exception: See Chapter 6 for pre-engineered systems.

2-3.2 Where hand hose lines may be used on a hazard
that is also protected by a fixed system, separate dry
chemical supplies shall be provided.

Exception: If a single dry chemical supply is used for
both a hand hose line system and a fixed nozzle system,
the hazards protected by the two systems shall be
separated so that the hand hose lines cannot be simul-
taneously used on the hazard protected by the fixed noz-
zle system.

2-4% Personnel Safety.

2-4.1 Safety Requirements. In total flooding and local
application systems where there is a possibility that per-
sonnel may be exposed to a dry chemical discharge,
suitable safeguards shall be provided to ensure prompt
evacuation of such locations, and also to provide means
for prompt rescue of any trapped personnel. Safety items
to be considered shall include, but not be limited to, per-
sonnel training, warning signs, discharge alarms,
predischarge alarms and respiratory protection.

CAUTION: Hazards to Personnel. The discharge of
large amounts of dry chemical may create hazards to per-

sonnel such as reduced visibility and temporary breathing
difficulty.

2-4.1.1 When dry chemical pressure containers are not
attached to piping or hand hose lines the discharge outlet
shall be provided with a protective diffusing safety cap to
protect personnel from recoil and high flow discharge in
case of accidental actuation. Such protective caps shall
also be used on empty pressure containers to protect
threads. These caps shall be provided by the manufac-
turer of the equipment.

2-4.2 Electrical Clearances. All system components
shall be so located as to maintain minimum clearances
from live parts as shown in Table 2-4.2.

As used in this standard, “clearance” is the air distance
between water spray equipment, including piping and
nozzles, and unenclosed or uninsulated live electrical
components at other than ground potential. The mini-
mum clearances listed in Table 2-4.2 are for the purpose
of electrical clearance under normal conditions; they are
not intended for use as “safe” distances during fixed
water spray system operation,

The clearances given are for altitudes of 3,300 ft (1000
m) or less. At altitudes in excess of 3,300 ft (1000 m) the
clearance shall be increased at the rate of 1 percent for
each 330-ft (100-m) increase in altitude above 3,300 ft
(1000 m).

The clearances are based upon minimum general prac-
tices related to design Basic Insulation Level (BIL)
values. To coordinate the required clearance with the
electrical design, the design BIL of the equipment being
protected shall be used as a basis, although this is not
material at nominal line voltages of 161 kv or less.

Up to electrical system voltages of 161 kv, the design
BIL kv and corresponding minimum clearances, phase to
ground, have been established through long usage.

At voltages higher than 161 kv, uniformity in the rela-
tionship between design BIL kv and the various electrical
system voltages has not been established in practice. For
these higher system voltages it has become common prac-
tice to use BIL levels dependent on the degree of protec-
tion which is to be obtained. For example, in 230 kv
systems, BILs of 1050, 900, 825, 750 and 650 kv have
been utilized.

Required clearance to ground may also be affected by
switching surge duty, a power system design factor which
along with BIL must correlate with sclected minimum
clearances. Electrical design engineers may be able to
furnish clearances dictated by switching surge duty.
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Table 2-4.2 deals only with clearances required by design
BIL. The sclected clearance to ground shall satisfy the
greater of switching surge or BIL duty, rather than to be
based upon nominal voltage.

Table 2-4.2
Clearance from Dry Chemical Equipment to
Live Uninsulated Electrical Components

Nominal Maximum Design Minimum*
System System BIL Clearance
Voltage (kv)  Voltage (kv) (kv) (in.) {mm)
To 13.8 14.5 110 7 178
23 24.3 150 10 254
345 36.5 200 13 330
16 48.3 250 17 432
69 72.5 350 25 635
115 121 ' 550 42 1067
138 145 650 50 1270
161 169 750 . b8 1473
230 242 900 76 1930
1050 81 2134
345 362 . 1050 84 2134
1300 104 2642
500 550 1500 124 3150
1800 144 3658
765 800 2050 167 4242

*For voltages up to 161 kv the clearances are taken from NFPA 70,
National Electrical Code®. For voltages 230 kv and above the
clearances are taken from Table 124 of ANSI C-2, National Electrical
Safety Code.

NOTE: BIL values are expressed as kilovolts (kv). the number
being the crest value of the full wave impulse test that the elec-
trical equipment is designed to withstand. For BIL values which
are not listed in the table, clearances may be found by interpola-
tion. .

Possible design variations in the clearance required at
higher voltages are evident in the Table, where a range of
BIL values is indicated opposite the various voltages in
the high voltage portion of the Table. However, the
clearance between uninsulated energized parts of the
clectrical system equipment and any portion of the dry
chemical system shall not be less than the minimum
clearance provided elsewhere for clectrical system insula-
tions on any individual component.

2-4.2.1 When the design BIL is not available, and when
nominal voltage is used for the design criteria, the highest
minimum clearance listed for this group shall be used.

2.5 Specifications, Plans and Approvals.

2-5.1 Specifications. Specifications for dry chemical
fire extinguishing systems shall be drawn up with care
under supervision of a competent person, and with the
advice of the authority having jurisdiction. To ensure a
satisfactory system, the following items shall be included
in the specifications.

2-5.1.1 The specifications shall designate the authority
having jurisdiction and indicate whether plans are re-
quired for pre-engineered systems. Plans shall be re-
quired for all engineered systems.

2-5.1.2 The specifications shall state that the installa-
tion shall conform to this standard and meet the approval
of the authority having jurisdiction.

2-5.1.2.1 The specification shall indicate that only
listed equipment from a single manufacturer shall be
used.

Exception: Special auxiliary devices acceptable to the
manufacturer and the authority having jurisdiction may
be used.

2-5.1.3 The specifications shall include the specific tests
that may be required, if any, to meet the approval of the
authority having jurisdiction.

2-5.1.4 These specifications shall indicate the hazard to
be protected and shall include such information as
physical dimensions, combustibles, air handling equip-
ment, heat sources, etc.

2-5.2 Plans. Where plans are required, the responsi-
bility for their preparation shall be entrusted only to com-
petent persons.

2-5.2.1 These plans shall be drawn to an indicated scale
or be suitably dimensioned, and shall be made so that
they can be easily reproduced.

2-5.2.2 These plans shall contain sufficient detail to
enable the authority having jurisdiction to evaluate the
hazard or hazards, and to evaluate the effectiveness of the
systemm. The details on the hazards shall include materials
involved, the location and arrangement, and the ex-
posure to the hazard. ,

2-5.2.3 The details on the system shall include suffi-
cient information and calculations on the amount of dry
chemical; the size, length and arrangement of connected
piping, or piping and hose; and description and location
of nozzles so that the adequacy of the system can be deter-
mined. Flow rates of nozzles used shall be provided for
engineered systems. Information shall be submitted per-
taining to the location and function of detection devices,
operating devices, auxiliary equipment and electrical cir-
cuitry, if used. Sufficient information shall be indicated
to identify properly the apparatus and devices used.

2-5.3 Approval of Plans. Where plans are required,
they shall be submitted to the authority having jurisdic-
tion for approval before work starts.

2-5.3.1 Where field conditions necessitate any substan-
tial change from the approved plan, the corrected as-
installed plans shall be submitted to the authority having
jurisdiction for approval.

2-5.4 Approval of Installations. The completed
system shall be tested by qualified personnel as required
by the authority having jurisdiction. These tests shall
determine that the system has been properly installed and
will function as intended. Only listed equipment and
devices shall be used in these systems.

2-5.4.1 The installer shall certify to the authority
having jurisdiction that the installation has been made in
accordance with the approved plans and the listing of a
testing laboratory.



17-8 DRY CHEMICAL EXTINGUISHING SYSTEMS

2-5.4.2 The approval tests shall include a discharge of
dry chemical in sufficient amounts to verify that the
system is properly installed and functional. The method
of verification shall be acceptable to the authority having
jurisdiction. Piping shall not be hydrostatically tested.
Where pressure testing is required, it shall be by means of
a dry gas. The labeling of devices with proper designa-
tions and instructions shall be checked.

Exception: The specific use of dry chemical for the ap-
proval test may be waived by the authority having
Jurisdiction. '

2-5.4.3 After any discharge of dry chemical, care shall
be taken to sec that all piping and nozzles have been
blown clean, using compressed dry air or nitrogen if nec-
- essary. Care also shall be taken to see that the system is
properly charged and placed in the normal “set” condi-
tion.

2-6* Opcration and Control of Systems.

2-6.1 Methods of Actuation. Systems shall be
classified as automatic or manual in accordance with the
following methods of actuation:

(a) Automatic Operation. Operation that does not
require any human action.

(b) Normal Manual Operation. Operation of a
system requiring human action where the device used to
cause the operation is located near the hazard so as to be
easily accessible at all times (see 2-6.3.4). Operation of
one control shall be all that is required to bring about the
full operation of the system.

(c) Emergency Manual Operation. Operation of the
system by human means where the device used to cause
operation is fully mechanical in nature and is located on
the device being controlled or on its mounting assembly.
“Fully mechanical” may incorporate use of the system
pressure to complete operation of the device.

2-6.2 Detection of Fires. Fires or conditions likely to
produce fire shall be detected by visual (human senses) or
by automatic means.

2-6.2.1 Reliance on visual detection shall be permitted
only with permission of the authority having jurisdiction
where fires or conditions likely to produce fires can be
readily detected visually.

2-6.2.2 Automatic detection shall be by a listed or ap-
proved device that is capable of detecting and indicating
heat, flame, smoke, combustible vapors, or an abnormal
condition in the hazard, such as process trouble, that is
likely to produce fire.

2-6.3 Operating Devices. Operating devices shall
mean expellant gas releasing mechanisms, dry chemical
discharge controls, and shutdown equipment.

2-6.3.1 Operation shall be by listed mechanical, elec-
trical, or pneumatic means.

2-6.3.2 All operating devices shall be designed for the
service they will encounter, and shall not be readily
rendered inoperative or susceptible to accidental opera-

tion. Devices shall be normally designed to function prop-
erly from —40°F to + 150°F (~40°C to +65.6°C), or
marked to indicate temperature limitations.

2-6.3.3 All devices shall be designed, located, installed,
or protected so that they are not subject to mechanical,
environmental or other conditions that would render
them inoperative or cause inadvertent operation of the
system.

2-6.3.4 At least one manual control for actuation shall
be located no more than 5 ft (1.5 m) above the floor and
be convenient and easily accessible at all times including
the time of fire.

2-6.3.5 All valves controlling the release and distribu-
tion of dry chemical shall be provided with an emergency
manual control. '

Exception No. 1: This does not apply to slave cylinders.
Exception No. 2: It is possible for the normal manual

control to qualify as emergency manual control if provi-
stons of Section 2-6 are satisfied.

2-6.3.6 Manual controls shall not require a pull of more
than 40 1b (178 newtons) (force) nor a movement of more
than 14 in. (856 mm) to secure opcration.

2-6.3.7 Means shall be provided for checking the
amount of expellant gas to assure that it is sufficient for
the proper operation of the system.

2-6.3.8 All shutdown devices shall be considered in-
tegral parts of the system and shall function with the
system operation. If the expellant gas is used to

_pneumatically operate these devices, then the gas must be

taken prior to its entry into the dry chemical tank.

2-6.3.9 All remotc manual operating devices shall be
identified as to the hazard they protect.

2-6.4 Supervision. Supervision of electric or pneumatic
operated automatic systems shall be provided unless spe-
cifically waived by the authority having jurisdiction.

Exception: Pneumatic actuation piping, hose and tub-
ing between remote actuators expellant gas supply and
dry chemical storage containers which are not normally
pressurized do not require supervision.

2-6.5* Alarms and Indicators. . An alarm or indicator
shall be provided to show the system has operated, that
personnel response may be needed, and that the system is
in need of recharge. The extinguishing system shall be
connected to the alarm system, if provided, in accor-
dance with the requirements of the appropriate signaling
system standard (NFPA 71, 72A, 72B, 72C or 72D) so
that actuation of the dry chemical system will sound the
fire alarm as well as provide the function of the ex-
tinguishing system.

Two sources of electrical power shall be provided.
These shall consist of a primary (main) supply and a sec-
ondary (standby) supply. The primary (main) power sup-
ply shall have a high degree of reliability, adequate
capacity for the intended service, and shall consist of one
of the following:
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(a) Light and power service,
(b) Enginc-driven generator or equivalent.

Secondary (Standby) Power Supply Capacity and
Sources. The secondary (standby) supply shall be pro-
vided to supply the energy to the system under the max-
imum normal load for 24 hours and then be capable of
receiving onc fire alarm signal persisting for five minutes
in the event of a total power failure or low voltage condi-
tion (less than 85 percent of the nameplate voltages) of
the primary (main) power supply. The secondary (stand-
by) power supply shall automatically transfer to operate
the system within 30 seconds of the loss of the primary
(main) power supply. The secondary (standby) power
supply shall consist of one of the following:

(a) A storage battery with 24 hours capacity.
(b) An engine-driven generator.,

(c¢) Multiple automatic-starting engine-driven
generators capable of supplying the energy required with
the largest generator out of service.

Exception: When acceptable to the authority having
Jurisdiction, secondary (standby) power shall not be re-
quitred to operate the evacuation alarm-indicating ap-
pliances or other supplemental functions not essential to
the receipt of signals at the main control unit.

These systems shall be electrically supervised so the oc-
currence of a single open or single ground fault condition
of its installation wiring which prevents the normal
operation of the system or failure of the primary electric
power supply will be indicated by a distinctive trouble
signal.

2-6.5.1 Alarms indicating failure of supervised devices
or equipment shall give prompt and positive indication of
any failure and shall be distinctive from alarms in-
dicating operation or hazardous conditions.

. 2-7 Dry Chemical and Expellant Gas Supply.

2-7.1 Quantity. The amount of dry chemical in the
system shall be at least sufficient for the largest single
hazard protected, or for the group of hazards which are
to be protected simultancously.

2-7.2 Quality. The dry chemical used in the system
shall be supplied by the manufacturer of the equipment.
The characteristics of the system are dependent upon the
composition of the dry chemical and the type of expellant
gas, as well as upon other factors, and, therefore, it is im-
perative to use the dry chemical provided by the manu-
facturer of the system and the type of expellant gas
specified by the manufacturer of the system.

2-7.2.1 Where carbon dioxide or nitrogen is used as the
expellant gas, it shall be of good commercial grade, free
of water and other contaminants that might cause con-
tainer corrosion.

2-7.2.2 Carbon dioxide used as an expellant gas shall
meet the following specifications:

(a) The vapor phase shall be not less than 99.5 percent
carbon dioxide.

(b) The water content of the liquid phase shall not be
more than 0.01 percent by weight [-30°F (-34.4°C) dew
point].

(c) Oil content shall not be more than 10 ppm by
weight,

2-7.2.3 Nitrogen used as an expellant gas shall be only
standard industrial grade with a dew point of -70°F
(-57°C) or lower.

2-7.3* Rescrve Supply. Where a dry chemical system
protects multiple hazards by means of selector valves, suf-
ficient dry chemical and expellant gas shall be kept on
hand for one complete recharge of the system. For single
hazard systems, a similar supply shall be kept on hand if
the importance of the hazard is such that it cannot be
shut down until recharges can be procured.

2-7.4 Storage. Storage of charging supplies of dry
chemical shall be in a constantly dry area, and the dry
chemical shall be contained in metal drums or other con-
tainers which will prevent the entrance of moisture even
in small quantities. Prior to charging the dry chemical
chamber, the dry chemical shall be carefully checked to
determine that it is in a flowing condition.

2-8 Container. The dry chemical container and ex-
pellant gas assemblies shall be located near the hazard or
hazards protected, but not where they will be exposed to
a fire or explosion in these hazards. :

2-8.1 The dry chemical container and expellant gas
assemblies shall be located so as not to be subjected to
severe weather conditions, or to mechanical, chemical, or
other damage. When excessive climatic or mechanical
exposures are expected, suitable enclosures or guards
shall be provided. o

- 2-8.2% The dry chemical container and expellant gas

assemblies utilizing nitrogen shall be located where the
ambient temperature is normally between -40°F and
120°F (-40°C and 48.9°C). Assemblies utilizing carbon
dioxide shall be located where the ambient temperature
is normally between 32°F and 120°F (0°C and 48.9°C).
If temperatures are outside these limits, the equipment
shall be listed for such temperatures, or methods shall be
provided for maintaining the temperatures within the
ambient ranges given.

2-8.3 The dry chemical container and expellant gas
assemblies shall be located where they will be easy to in-
spect, maintain and service. .

2-9 Distribution System.

2-9.1* Pipe and Fittings. Piping and fittings shall be
of noncombustible material having physical and
chemical characteristics such that its integrity under
stress can be predicted with reliability. Pipe shall be gal-
vanized steel, stainless steel, copper, or brass. Fittings
shall be galvanized steel, stainless steel, copper, brass,
galvanized malleable or ductile iron. The pressure rating
of the pipe, fittings and connection joints shall withstand
the maximum expected pressure in the piping system.
Black steel pipe and fittings may be used in relatively
noncorrosive atmospheres. Special corrosion resistant
materials shall be used for corrosive atmospheres. When
steel pipe incorporating welded joints or rolled groove fit-
tings is used, a minimum wall thickness of 0.188 in. (5



17-10 DRY CHEMICAL EXTINGUISHING SYSTEMS

mm) is permitted for pressures up to 300 psi (20.7 bar) in
sizes 4 in. (101 mm) and larger. For pipe sizes less than 4
in. (101 mm) in welded or rolled groove pipe systems, a
minimum wall thickness equivalent to Schedule 10 pipe is
permitted for pressures up to 300 psi. When steel pipe is
joined by threaded fittings or by cut groove couplings, the
minimum pipe thickness shall be in accordance with
Schedule 40 for pressures up to 300 psi. Brass and copper
pipe shall be not less than the approximate Schedule 40
wall thickness (regular pipe) for pipe sizes of 6 in. (152
mm) or less. Pipe fittings shall be compatible with the
piping materials and connection method.

2-9.1.1 Cast-iron pipe and fittings shall not be used.

2-9.1.2* Flexible piping (hose) shall be used only in ac-
cordance with the listings of a testing laboratory as they
are stated for specific dry chemical fire extinguishing
systems.

2-9.1.3 Piping for systems to be installed for protection
of cryogenic liquid spill fires shall be protected from
submergence in the liquid, localized liquid impingement,
and the simultaneous exposure to cryogenic liquid and
flame temperatures. Where the dry chemical supply lines
are installed underground within the potential spill area,
the individual branch lines shall be brought up through
insulated sleeves. The insulated sleeves shall be extended
above the maximum anticipated cryogenic liquid ac-
cumulation depth. Any subbranching above grade shall
also be protected against localized impingement by the
cryogenic liquid.

2-9.1.4 Other types of pipe or tubing which have been
investigated and listed for this service may be used. The
use of such pipe or tubing shall involve careful considera-
tion of the following factors:

(a) Pressure rating

(b) Corrosion (chemical .and electrolytic)

(c) Methods of joining

(d) Availability of fittings

(e) Resistance to fire exposure and rapid temperature
changes

(f) Flow characteristics.

2-9.2% Arrangement and Installation of Pipe and Fit-
tings. Piping shall be installed in accordance with good
commercial practices.

2-9.2.1 All piping shall be laid out to produce the
desired dry chemical flow rate at the nozzles, and care
shall be taken to avoid possible restrictions due to forcign
matter, faulty fabrication or improper installation,

2-9.2.2 The piping system shall be securely supported
and shall not be subject to mechanical, chemical, or
other damage. Where explosions are possible, the piping
system shall be hung from supports that are least likely to
be displaced.

2-9.2.3 Pipe shall be reamed and cleancd before
asscmbly, and after assembly the entire piping system
shall be blown out with dry gas before nozzles or

discharge devices are installed. Pipe-thread compound or
tape shall not be used.

2-9.3 Valves. All valves shall be listed for the intended
use, particularly in regard to flow capacity and opera-
tion. Selector valves shall be of the quick-opening type,
allowing essential free passage of the dry chemical
without restriction.

2-9.3.1 Valves shall not be easily subject to mechanical,
chemical, or other damage. .

2-9.4 Discharge Nozzles. Discharge nozzles shall be
listed for the use intended, in accordance with subse-
quent chapters.

2-9.4.1 Discharge nozzles shall be of adequate strength
for use with the expected working pressures.

2-9.4.2 Discharge nozzles shall be of brass, stainless
steel, or other corrosion resistant materials, or be pro-
tected inside and out against corrosion. They shall be
made of noncombustible materials, and shall withstand
the expected fire exposure without deformation.

2-9.4.3 All nozzles shall be designed and subsequently
located, installed or protected so that they are not subject
to mechanical, environmental or other conditions that
would render them inoperative.

2-9.4.4 Discharge nozzles shall be so connected and
supported that they may not be readily put out of align-
ment. Where nozzles are connected directly to flexible
hoses, they shall be provided with mounting brackets or
fixtures to assure that they can be aligned properly and
that the alignment will be maintained. ‘

2-9.4.5 Discharge nozzles shall be clearly marked for
identification of type and size.

2-9.4.6 Discharge nozzles shall be provided with blow-
off caps or other suitable devices or materials to prevent
the entrance of moisture or other environmental
materials into the piping. The protective device shall
blow-off, open or blow-out upon agent discharge.

2-9.5 Pipe Size and Nozzle Determination. Pipe sizes
and nozzles shall be selected on the basis of calculations to
deliver the required dry chemical flow rate at each nozzle
or, for pre-engineered systems, in accordance with limita-
tions set by a testing laboratory.

2-9.5.1 Equations, or graphs derived therefrom, shall
be used to determine the pressure drop in the pipe line in
engincered systems. This design information shall be
based on tests performed by the manufacturer and con-
firmed by a testing laboratory. It is not required in pre-
engineered systems,

2-10 Electrical Wiring and Equipment.

2-10.1* Installation. Electrical wiring and equipment
shall be installed in accordance with NFPA 70, National
Electrical Code.
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2-11 Inspection, Maintenance, and Recharging.

2-11.1 General. The procedure for inspection, main-
tenance, and recharging of dry chemical extinguishing
systems varies considerably. Minimal knowledge is neces-
sary to perform ‘a monthly “quick check” or monthly in-
spection in order to follow the inspection procedure as
outlined in 2-11.2.

A trained person who has undergone the instructions
necessary to reliably perform the maintenance and
recharge service and has the manufacturer’s service
manual shall service the dry chemical fire extinguishing
system at intervals not more than six months apart as out-
lined in 2-11.3.

2-11.2 Inspection.

2-11.2.1 On a monthly basis, inspection shall be con-
ducted in accordance with the manufacturer’s manual.
As a minimum, this “quick check” or inspection shall in-
clude the following:

(a) The extinguishing system is in its proper location.
(b) Manual actuators are unobstructed.

~(c) Tamper indicators and scals are intact.
(d) Maintenance tag or certificate is in place.

(c) No obvious physical damage or condition exists
which may prevent operation.

(f) Pressure gage(s), if provided, are in operable
range.

2-11.2.2 If any deficiencies are found, appropriate cor-
rective action shall be taken immediately.

2-11.2.3 Personnel making inspections shall keep
records for those extinguishing systems that were found to
require corrective actions.

2-11.2.4 At least monthly, the date the inspection was
performed and the initials of the person performing the
inspection shall be recorded.

2-11.3 Maintenance.

2-11.3.1 At least semiannually, maintenance shall be
conducted in accordance with the manufacturer’s main-
tenance manual. As a minimum, such maintenance shall
consist of the following:

(a) Check to see that the hazard has not changed.

(b) Examine all detectors, expellant gas container(s),
agent container(s), releasing devices, piping, hose
assemblies, nozzles, alarms and all auxiliary equipment.

(c) Weigh or check pressure of expellant gas and agent
containers.

(d) Examine the Dry Chemical. If there is evidence of
caking, the dry chemical shall be discarded and the
system shall be recharged in accordance with the manu-
facturer’s instructions.

Exception: The dry chemical in stored pressure systems
does not require semiannual examination, but shall be
examined at least every six years.

{(¢) When semiannual maintenance of any dry
chemical containers or system components reveals condi-
tions such as but not limited to corrosion or pitting in cx-

cess of manufacturer’s limits, structural damage or fire
damage, repairs by soldering, welding or brazing, the af-
fected part(s) shall be replaced or hydrostatically tested in
accordance with the recommendations of the manufac-
turer or the original certifying agency or both. The
hydrostatic testing of dry chemical containers shall follow
the applicable procedures outlined in Section 2-12.

(f) All dry chemical systems shall be tested, which shall
include a check of the detection systemn, alarms, and
releasing devices, including manual stations and other
associated equipment. A discharge of the dry chemical is
normally not part of this test.

(g) When the maintenance of the system(s) reveals
defective parts which could cause an impairment or
failure of proper operation of the system(s), the affected
parts shall be replaced or repaired in accordance with the
manufacturer's recommendations.

(h) The maintenance report, with rccommcndatior;s,
if any, shall be filed with the owner or with the designated
party responsible for the system.

2-11.3.2 Fixed temperature sensing clements of the
fusible metal alloy type shall be replaced at least annually
or more frequently if necessary to assure proper operation
of the system.

2-11.4 Recharging.

2-11.4.1 All extinguishing systems shall be recharged
after use or as indicated by an inspection or when per-
forming maintenance.

2-11.4.2 Systems shall be recharged in accordance with
the manufacturer’s instructions.

* 2-12 Hydrostatic Testing. The following parts of dry

chemical systems with dry chemical containers of less
than 150 1b (68 kg) nominal capacity (based on sodium
bicarbonate agent) shall be hydrostatically tested at an
interval not to exceed twelve years: dry chemical con-
tainers, auxiliary pressure containers, valve assemblies,
hoses and fittings (not including field piping), check
valves, directional valves, manifolds, and hose nozzles.
The procedures shall be those approved by a laboratory
for each type of equipment.

(a) The dry chemical removed from the container
prior to testing shall be discarded.

(b) Care shall be exercised to make certain that all
equipment tested is thoroughly dried prior to recharging.

(c) To protect the hazard during this operation, if
there is no automatic connected reserve, alternate protec-
tion acceptable to the authority having jurisdiction shall
be provided.

Chapter 3 Total Flooding Systems

3-1 General Information.

3-1.1 Definition. A total flooding system means a sup-
ply of dry chemical permanently connected to fixed pip-
ing, with fixed nozzles arranged to discharge dry
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chemical into an enclosed space or enclosure about the
hazard.

8-1.2 Uses. This type of system shall be used only
where there is a permanent enclosure about the hazard
that is adequate to enable the required concentration to
be built up. The total area of unclosable openings shall
not exceed 15 percent of the total area of the sides, top,
and bottom of the enclosure.

3-1.2.1 Consideration shall be given to the elimination
of probable sources of reignition because the ex-
tinguishing action of a dry chemical flooding system is
transient.

3-1.2.2 Deep-seated fires involving solids subject to
smoldering shall be protected by multipurpose dry
chemical systems where the dry chemical can reach all
surfaces involved in combustion. Bicarbonate-based dry
chemicals shall not be used for protection against this
type of fire.

3-1.3 General Requirements. Total flooding systems
shall be designed, installed, tested, and maintained in ac-
cordance with the applicable rules in Chapter 2 and with
the additional rules set forth in this chapter.

3-2 Hazard Specifications.

3-2.1 Enclosure. In the design of total flooding systems
the characteristics of the enclosure shall be considered as
follows:

3-2.1.1 The total area of unclosable openings for which
no compensation is provided shall not exceed 1 percent of
the total area of the sides, top, and bottom of the
enclosure. Unclosable openings having an area in excess
of 1 percent and not exceeding 5 percent shall be com-
pensated for by the provision of additional dry chemical.
Unclosable openings having an area in excess of 5 percent
of the total enclosure area and not exceeding 15 percent
shall be screened by local application of additional dry
chemical. (See 3-3.4.1.)

3-2.2 Leakage and Ventilation. The leakage of dry
chemical from the protected space shall be minimized
since the effectiveness of the flooding system depends
upon obtaining an extinguishing concentration of dry
chemical.

3-2.2.1 Where possible, openings such as doorways,
windows, etc., shall be arranged to close before, or simul-
taneously with, the start of the dry chemical discharge, or
3-3.4.1 shall be followed.

3-2.2.2 Where forced-air ventilating systems are in-
volved, they shall either be shut down and/or closed
before, or simultaneously with, the start of the dry
chemical discharge, or 3-3.4.2 shall be followed.

3-3 Dry Chemical Requirements and Distribution.

3-3.1% General. The following factors shall be con-
sidered in the total flooding of enclosed spaces with dry
chemical:

(2) Minimum quantity of dry chemical required

(b) Minimum rate of flow of dry chemical
(c) Spacing limitations of the nozzles.

Exception: In the case of pre-engineered systems, the
rate of flow need not be considered, since it is governed
by the piping and nozzle limitations verified by a testing
laboratory. See Chapter 6.

3-3.1.1 The quantity of dry chemical and the flow rate
shall be sufficient to create a fire extinguishing concen-
tration in all parts of the enclosure.

3-3.1.2 The nozzles shall be placed so as to provide not
less than the minimum design concentration of dry
chemical in all parts of the enclosure. For fires in or-
dinary combustibles where multipurpose dry chemical
shall be used for protection, additional dry chemical ap-
plied by local application may be required in order to
protect adequately all exposed surfaces.

3-3.1.3 The nozzles shall be located so that the
discharge will not be obstructed.

3-3.2 Volume Allowances. In calculating the net
volume to be protected, allowance shall be permitted for
permanently located structures that materially reduce the
volume.

3-3.3 Rate of Application. In engineered systems the
minimum design rate of application shall be based on the
quantity of dry chemical and the maximum time to ob-
tain the design concentration.

Exception: In pre-engineered systems, these factors are
established for specific volume and other conditions given
in the listing of such systems by testing laboratories. (See
Chapter 6 and A-3-3.1.)

3-3.3.1 In engineered systems, the rate of application
shall be such that the design concentration in all parts of
the enclosure shall be obtained within 80 seconds.

8-3.4 Compensation for Special Conditions. Addi-
tional quantities of dry chemical, and additional nozzles,
if necessary, shall be provided to compensate for any
special condition that may adversely affect the ex-
tinguishing effectiveness of the system.

3-3.4.1 Unclosable openings having areas in excess of 1
percent of the total area of the sides, top, and bottom of
the enclosure, and not exceeding 5 percent, shall be com-
pensated for by the use of supplemental dry chemical in
the proportions of not less than 0.5 1b per sq ft (2.44
kg/m?) of unenclosed opening, applied through the
regular distribution systemn. When the unclosable open-
ings have areas exceeding 5 percent of the total of the
sides, top, and bottom of the enclosure, and not ex-
ceeding 15 percent, compensation shall be furnished by
additional dry chemical in the proportion of not less than
1 Ib per sq ft (4.88 kg/m?) of unclosed opening, applied
simultaneously by location application over the openings.
A system that is listed by a testing laboratory for or in-
cluding protection of unclosable openings may be used in
lieu of the above.
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3-3.4.2 For ventilating systems that will not be shut
down, supplementary dry chemical shall be added to the
protected volume through the regular distribution
system. The supplementary dry chemical shall be added
at the point or points of air inlet and shall be in propor-
tion to the volume of air removal during the period of dry
chemical discharge, calculating as if it were additional
volume to be protected.

Exception: Pre-engineered systems listed for restaurant
hood and duct protection are suitable for use with or
without shutdown of the ventilation system or closure of
dampers. See Chapter 6.

Chapter 4 Local Application Systems

4-1 General Information.

4-1.1 Definition. A local application system means a
supply of dry chemical permanently connected to a
system of fixed piping with nozzles arranged to discharge
directly onto the fire,

4-1.2% Uses. Local application systems shall be used
for the extinguishment of fires in flammable or combusti-
ble liquids, gases, and shallow solids such as paint
deposits, where the hazard is not enclosed or where the
enclosure does not conform to the requirements for total
‘flooding. Application of dry chemical shall be from
nozzles mounted on the tank side or overhead.

4-1.3 General Requirements, Local application
systems shall be designed, installed, tested, and main-
tained in accordance with the applicable requirements in
Chapter 2 and with the additional requirements set forth
in this chapter.

4-2 Hazard Specifications.

4-2.1 Extent of Hazard. The hazard shall be so
isolated from other hazards or combustibles that fire will
not spread outside the protected arca. The entire hazard
shall be protected. The hazard shall include all areas that
are or may become coated by combustible or flammable
liquids or shallow solid coatings, such as areas subject to
spillage, leakage, dripping, splashing, or condensation,
and all associated materials or equipment such as freshly
coated stock, drainboards, hoods, ducts, etc., that might
extend fire outside or lead fire into the protected area.

Exception: Protection of the entire hazard may require
the combined use of local application and total flooding
systems, such as in a restaurant kitchen where surface
cooking appliances can be protected by a local applica-
tion system and the space above the grease filters in the
hood can be protected by a combination local
application-total flooding system. See Chapter 6.

4-2.2 Location. The design of the system shall consider
the location of the hazard, which may be indoors, partly
sheltered, or completely outdoors, so as to provide a
discharge that will not be affected by winds or other stray
air currents. :

" 4-3.4 Coated Surfaces.

4-3 Dry Chemical Requirements and Distribution.

4-3.1 General. The following factors shall be con-
sidered in the design of local application systems:

(a) Minimum quantity of dry chemical.
(b) Minimum flow rate.
(c) Nozzle distribution patterns.

(d) Nozzle placement limitations with respect to flam-
mable liquid surfaces.

(c) Possible obstruction to nozzle distribution pattern.

Exception: In the case of the pre-engineered systems,
the rate of flow need not be considered since it is govern-
ed by the pipe and nozzle limitations verified by a testing
laboratory (see Chapter 6 and A-3-3.1).

4-3.2 Draft Conditions. The quantity of dry chemical,
the dry chemical flow rate, and the number of nozzles
shall be sufficient to extinguish fires under the most
severe wind or the most severe draft conditions expected
in the hazard area.

4-3.2.1 The maximum allowable draft condition shall
be that specified by a testing laboratory.

4-3.3 Nozzle Placement. The nozzles shall be placed
so as to provide an extinguishing concentration of dry
chemical over the entire hazard area during discharge.

4-3.3.1 The nozzles shall be placed about (tankside) or
above (overhead), or a combination of about (tankside)
and above (overhead) the flammable liquid surface
within the limits of the listing in order to prevent
splashing during discharge.

Although it is recognized that
fires on coated surfaces are less severe than fires in deep
layer flammable liquids, such areas shall be treated as if
they were deep layer flammable liquid areas because no
distinction has been made in this standard.

4-3.5 Duration of Discharge. The minimum effective
discharge time shall be determined by the required mini-
mum quantity of dry chemical and the minimum ap-
plication rate.

Exception: In the case of pre-engineered systems, these
Jactors need not be considered since they are governed by
the piping and nozzle limitations gathered by a testing
laboratory. See Chapter 6.

4-3.5.1* In the case of engineered systems, the mini-
mum discharge time shall be increased to compensate for
any hazard condition that would require a longer
discharge period to assure complete extinguishment.

Exception: Hot saponifiable fats do not require an ex-
tended discharge period when sodium bicarbonate-based
dry chemical is the extinguishing agent.

4-4 Special Considerations. Where systems protect
hazards which are normally heated, such as deep fat
fryers, char-broilers, upright broilers, griddles and
ranges in kitchens, or wax tanks, the power or fuel supply
to heaters shall be shut off automatically upon actuation
of the extinguishing systems.
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All shutdown devices shall be considered integral parts
of the system and shall function with the system opera-
tion. This equipment shall be of the type that requires
manual resetting pnor to fuel or power being restored.

Chapter 5 Hand Hose Line Systems

5-1 General Information.

5-1.1 Definition. Hand hose line systems means a hose
and nozzle assembly connected, by fixed piping or di-
rectly, to a supply of dry chemical.

5-1.2 Supply. A separate dry chemical supply may be
provided for hand hose line use, or dry chemical may be
piped from a central storage unit which may be supplying
several hose lines or fixed manually or automatically
operated systems (see 2-3.2 and 2-3.3).

5-1.3 Uses. Hand hose line systems shall be acceptable
to supplement fixed nozzle fire protection systems or to
supplement portable fire extinguishers for the protection
of specific hazards for which dry chemical is a suitable ex-
tinguishing agent. Thesc systems shall not be used as a
substitute for dry chemical fire extinguishing systems
cquipped with fixed nozzles except where the hazard can-
not be adequately or economically provided with fixed
nozzle protection. The decision as to whether hose lines
are applicable to the particular hazard shall rest with the
authorlty having jurisdiction.

5-1.4 General Requirements. Hand hose line systems
shall be installed and maintained in accordance with the
applicable provisions of Chapters 2, 3 and 4, except as
outlined below.

5-2 Hazard Specifications. Hand hose line systems
shall be considered suitable for combatting fires in all
hazards covered under Chapter 2 except those which are
inaccessible and beyond the scope of manual fire
fighting.

5-3 Location and Spacing.

5-3.1 Location. Hand hose line stations shall be placed
so that they arc easily accessible and have hose lines long
enough to reach the most distant hazard that they are ex-
pected to protect. In general they shall be located so that
they are not exposed to the hazard.

5-3.2 Spacing. If multiple hose stations arc used, they
shall be spaced so that any area within the hazard may be
covered by one or more hose lines.

5-3.3 Actuation. Manual actuation .of the dry
chemical system shall be possible at each hose line sta-
tion.

5-4 Dry Chemical Requirements.

5-4.1* Rate and Duration of Discharge. The rate and
duration of discharge, and consequently the amount of
dry chemical, shall be determined by the type and poten-
tial size of the hazard. A hand hose line shall have a suffi-
cient quantity of dry chemical to permit its effective use

for a minimum of 30 scconds. The minimum flow rate
shall also be sufficient to prevent surging and interrupted
discharge. These values for minimum flow rate shall be
confirmed by a testing laboratory.

5-4.2 Provision for Use by Inexperienced Personnel.
The possibility of these hose lines being used by inex-
perienced personnel shall be considered and adequate
provision made so that there will be a sufficient supply of
dry chemical to enable them to effect extinguishment of
fires in the hazards that they are likely to encounter.

5-4.3 Simultaneous Use of Hose Lines. Where
simultaneous use of two or more hose lines is possible, a
sufficient quantity of dry chemical shall be available to
supply the maximum number of nozzles that are likely to
be used at any one time for at least 30 seconds and at the
appropriate flow rates.

5-5 Equipment Specifications.

5-5.1 Hose. Hose lines on systems shall incorporate
hose listed for this use. Normally, identifying marking on
the hose will indicate the acceptability of the hose for this
purpose.

5-5.2 Nozzle Assemblies, Nozzles shall be so designed
that they can be handled by one person and shall incor-
porate a quick-opening shutoff arrangement to control
the flow of dry chemical.

5-5.3 Hose Line Storage. The hose shall be coiled on a
hose reel or rack so that it will be ready for immediate use
without the necessity of coupling and may be uncoiled
with a minimum of delay. If installed outdoors, it shall be
protected against the weather.

5-5.4% Operation of Hose Lines.

5-5.4.1 The pressurizing valve shall remain in the open
position during the entire fire fighting operation.

5-5.4.2 The hose lines shall be cleared of dry chemical
immediately after use.

5-6 Training. All personnel who are likely to use this
equipment shall be kept properly trained in its operation
and in the fire fighting techniques applicable to this
cquipment.

Chapter 6 Pre-Engincered Systems

6-1 General Information.

6-1.1 Pre-engineered systems consist of components de-
signed to be installed according to pretested limitations as
listed. :

6-1.2 Uses. Pre-engincered systems shall be installed to
protect hazards within the limitations which have been
established by the listing organization.

6-1.3 General Requirements. Pre-engineered systems
may have special limitations, flow rates, and methods of
application which differ from the requirements specified
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in Chapters 1-5 of this standard. Therefore, these systems
shall be installed in accordance with the manufacturer’s
installation manual, which is referenced as part of the
listing. Only system components referenced in the manu-
facturer’s installation manual shall be used.

6-1.4 Inspection, Maintenance, Recharge. All pre-
engineered dry chemical systems shall be periodically
serviced in accordance with the provisions outlined in
Sections 2-11 and 2-12.

6-2 Types of Systems.

6-2.1 Pre-engineered dry chemical systems may be of
the following types:

(a) Local application
(b) Total flooding
(c) Hand hose line

(d) Combination of local application and total
flooding.

6-3 Restaurant Hood, Duct and Cooking Appliance
Systems. '

6-3.1 All cooking appliances protected by a pre-
engineered automatic dry chemical extinguishing system
shall be provided with an automatic means to ensure the
shutdown of fuel or power to the protected appliances
upon system actuation (see Section 4-4).

NOTE: Exhaust fans do not need to be shut down or dampers

closed upon system actuation since the systems have been tested
under both zero and high velocity flow conditions.

6-3.2 Systems protecting two or more common hoods,
or plenums, or both shall be installed to ensure the
simultaneous operation of all systems protecting the
hoods, plenums, or both, or associated cooking ap-
pliances located below the hoods.

6-3.3 Systems’ protecting exhaust ducts which are fed
from two or more separate hazards shall be designed for
simultaneous operation of all systems protecting the
hoods, ducts, and associated cooking appliances.

6-3.4 Fusible metal alloy type links shall be replaced at
least annually (see 2-11.3.2).

6-3.5 A fusible link or heat detector shall be provided
above each cooking appliance or group of appliances pro-
tected by a single nozzle.

Exception: A fusible link or heat detector is not re-
quired above cooking appliances located directly below
the exhaust duct, provided a fusible link or heat detector
is installed at or within 12 in. (305 mm) of the entrance to
the duct. :

6-3.6 Discharge nozzles shall be provided with blow-off
caps or other suitable devices or materials to prevent the
entrance of moisture or other environmental materials
into the piping. The protective device shall blow-off,
open or blow-out upon agent discharge.

6-3.7 The owner of the restaurant shall be provided
with a copy of the manufacturer’s installation and main-
tenance manual or owner’s manual which describes
system operation, required maintenance and recharging.

6-4 Vehicle Fueling Service Station Systems.

6-4.1 All vehicle fueling areas protected by two or more
systems shall be connected for simultaneous operation.

6-4.2 Protected area shall include the area within the
arc scribed by the nozzle end of the hose on each vehicle
fuel dispenser.

CAUTIONARY NOTE: The manufacturer of the system shall

be consulted to determine the need for additional coverage
under adverse wind conditions.

6-4.3 Suitable means shall be provided to contain the
fuel spill within the protected area. (See NFPA 30, Flam-
mable and Combustible Liquids Code.)

6-4.4 Equipment shall be provided to simultaneously
shut down all vehicle fuel dispensers upon system actua-
tion. In the event of a system discharge, the hazard being
protected shall not be returned to service until such time
as the system is recharged and operational.

6-4.5 Automatic detection and actuation of the ex-
tinguishing system shall be provided. The manufacturer’s
installation manual shall be consulted regarding the type
and location of the detectors.

6-4.6 A remote manual system actuator shall be pro-
vided in a conspicuous and accessible location away from
the vehicle fuel dispensers and protected area.

6-4.7 All manual actuators shall be provided with
operating instructions. These instructions may include
the use of pictographs and shall have lettering at least 14
in. (6.35 mm) in height. (See 2-6.3.4.)

6-4.8 Discharge nozzles shall be provided with blow-off
caps or other suitable devices or materials to prevent the
entrance of moisture or other environmental materials
into the piping. The protective device shall blow-off,
open or blow-out upon agent discharge.

6-4.9 All discharge nozzles shall be located so as to
minimize the likelihood of damage or misalignment and
within the limitations and constraints of the manufac-
turer's installation manual.

6-5 Systems for the Protection of Mobile/Self-
Propelled Equipment.

6-5.1 Only pre-engineered dry chemical systems in-
cluding detection systems which have been listed for such
use shall be installed on mobile/self-propelled equip-
ment. For information on mobile surface mining equip-
ment, sec NFPA 121, Fire Protection for Mobile Surface
Mining Equipment.

6-5.2 Compartments or areas which could be subject to
fire shall be protected in accordance with the manufac-
turer's installation manual. . :

6-5.3 Each protected compartment or area shall be pro-
vided with a listed fire detection device specified in the
manufacturer’s installation manual to automatically ac-
tuate the extinguishing system.

Exception: Mechanical operation only may be provided
if acceptable to the authority having jurisdiction.



17-16 DRY CHEMICAL EXTINGUISHING SYSTEMS

6-5.4 Only the flexible hose and hose fittings specified
in the manufacturer’s installation manual shall be used.

6-5.5 All discharge.r‘lozzles shall be provided with caps
or other suitable ‘device to prevent the entrance of
moisture or foreign materials into the piping.

6-5.6 All discharge nozzles shall be located to minimize
the likelihood of damage or misalignment and within the
limitations and constraints of the manufacturer’s installa-
tion manual.

6-5.7 Fusible metal alloy type links used on
mobile/self-propelled equipment shall be replaced at
least annually (see 2-11.3.2.)

6-5.8 Location of agent containers, expellant gas car-
tridges or cylinders and manual actuator station(s) shall
be appropriate to each application, protected against
physical damage and accessible.

6-5.9 At least one easily accessible manual system ac-
tuator shall be provided for use by the equipment
operator.

6-5.10 An additional manual system actuator shall be
located so that it is in the path of egress and operable
from ground level.

6-5.11 If the system is provided with a discharge delay
device, both audible and visual alarms shall be provided
to warn of the impending system discharge.

6-5.12 In the event of system discharge, the vehicle
being protected shall not be returned to service until such
time as the system is recharged and operational.

6-6 Hand Hose Line Systems.

6-6.1 Pre-engincered dry chemical hand hoscline
systems may be provided with turrets, skid-mounted hose
reels, remote hose reels or combinations of the above.

6-6.2 The length and size of piping, of hose and type of
nozzles shall be within the limitations stated in the manu-
facturer’s installation manual.

6-6.3 Differences in elevation between the dry chemical
storage tank and each turret or hose reel shall be within
the limitations of the manufacturer’s installation manual.

6-6.4 If multiple cylinders are used to pressurize the dry
chemical agent containers, each cylinder shall be pro-
vided with a pressure gauge and manual means of opera-
tion.

Exception: Slave cylinders without manual actuators
are permitted if at least two master cylinders with manual
actuators are provided.

6-6.5 Discharge nozzles shall be provided with blow-off
caps or other suitable devices or materials to prevent the
entrance of moisture or other environmental materials
into the piping. The protective device shall blow-off,
open or blow-out upon agent discharge.

Exception: Only one manual actuator need to be pro- -

vided for self-contained skid-mounted systems.

6-6.6 Each turret and hose reel shall be provided with a
shutoff nozzle or flow control valve. ‘

6-6.7 An integral method shall be provided to blow out
all system piping and hose reels after any use.

6-6.8 Turret nozzles shall be provided with caps or
other suitable devices to prevent moisture or foreign
materials from entering the turret or piping.

Chapter 7 Referenced Publications

7-1 The following documents or portions thereof arc
referenced within this standard and shall be considered
part of the requirements of this document, The edition
indicated for each reference is current as of the date of
the NFPA issuance of this document. These references
are listed separately to facilitate updating to the latest
edition by the user.

7-1.1 NFPA Publications. National Fire Protection
Association, Batterymarch Park, Quincy, MA 02269.

NFPA 70-1984, National Electrical Code

NFPA 71-1982, Standard for the Installation, Mainte-
nance and Use of Central Station Signaling Systems

NFPA 72A-1985, Standard for the Installation, Main-
tenance and Use of Local Protective Signaling Systems for
Guard’s Tour, Fire Alarm and Supervisory Service

NFPA 72B-1979, Standard for the Installation, Main-
tenance and Use of Auxiliary Protective Signaling
Systems for Fire Alarm Service

NFPA 72C-1982, Standard for the Installation, Main-
tenance and Use of Remote Station Protective Stgnaling
Systems

NFPA 72D-1979, Standard for the Instaliatz'on, Main-
tenance and Use of Proprietary Protective Signaling
Systems :

7-1.2 Other Publications. American Society for
Testing and Materials, 1916 Race Street, Philadelphia,
PA 19103.

ASTM E380-1976, Standard for Metric Practice

Appendix A

This Appendix is not a part of the requirements of this NFPA stan-
dard...but is included for information purposes only.

A-1-1 Scope. The dry chemical systems described in
this standard are designed to discharge dry chemical
from fixed nozzles and piping, or from hose lines by
means of an expellant gas. The intent of the standard is
to present the design considerations applicable to these
systems. '

Because the flow of dry chemical (solid particles sus-
pended in a gasecous medium) does not follow general
hydraulic theories, most of the flow principles have been
determined experimentally. The dry chemicals produced
by various manufacturers are usually not identical in all
characteristics and each manufacturer designs equip-
ment for use with a specific dry chemical. Therefore,
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system design principles applicable to the products of one
manufacturer are not applicable to the products of
another manufacturer. As a result, it is not practical to
include system design details as a part of this standard.

It is now gcnerally accepted that the flame cx-
tinguishing properties of dry chemicals are due to the in-
teraction of the particles to stop the chain reaction that
takes place in flame combustion. Dry chemicals vary in
their flame extinguishing effectiveness. Multipurpose dry
chemical owes its effectiveness in extinguishing fires in or-
dinary combustibles such as wood and paper to the for-
mation of a glow-retarding coating over the combustible
material. For additional information on dry chemicals
and their extinguishing characteristics, sce A-2-1.

- A-2-1 Agent Characteristics. A dry chemical ex-
tinguishing agent is a finely divided powdered material
that has been specially treated to be water repellent and
capable of being fluidized and free-flowing so that it may
be discharged through hose lines and piping when under
expellent gas pressure. Dry chemicals currently in use
may be described briefly as follows:

1. Sodium Bicarbonate-(NaHCO,-) Based Dry
Chemical.

This agent consists primarily of sodium bicarbonate
and is suitable for use on all types of flammable liquid
and gas fires (Class B) and also for fires involving energiz-
ed clectrical equipment (Class C).

Its effect on fires in common cooking oils and fats is
particularly good, as in combination with these materials
the sodium bicarbonate-based agent reacts to form a type
of soap (saponification), which floats on the liquid sur-
face, such as in deep fat fryers, and effectively prevents
reignition of the grease.

Sodium bicarbonate-based dry chemical is not gener-
ally recommended for the extinguishment of fires 1n or-
dinary combustibles (Class A), although it may have a
transitory effect in extinguishing surface flaming of such
materials.

2. Dry Chemicals Based on the Salts of Potassium.

Commercially available agents are essentially
potassium bicarbonate (KHCO;), potassium chloride
(KCL), and urea-based potassium bicarbonate
(KC,N;H;0;). All three agents are suitable for use on all
types of flammable liquid and gas fires (Class B) and also
for fires involving energized electrical equipment (Class
C).

It is generally recognized that salts of potassium are
more effective in terms of chemical extinguishment
mechanisms than sodium salts in extinguishing Class B
type fires, except those in deep fat fryers and other cook-
ing equipment.

Dry chemicals based on the salts of potassium are not
generally recommended for the extinguishment of fires in
ordinary combustibles (Class A), although they may have
a transitory effect in extinguishing surface flaming of
such materials.

3. Multipurpose Dry Chemicals.

This agent has as its base monoammonium phosphate
(NH,H,PO,) and is similar in its effect on Class B and
Class C fires to the other dry chemicals. However, it does
not possess a saponification characteristic and should

therefore not be used on deep fat fryers. Unlike the other
dry chemicals, it does have a considerable extinguishing
effect on Class A materials. The agent, when heated,
decomposes to form a molten residue which will adhere to
heated surfaces. On combustible solid surfaces (Class A)
this characteristic excludes the oxygen necessary for pro-
pagation of the fire.

4. Foam-Compatible Dry Chemicals.

When or where foam dry chemical systems are used or
proposed for the protection of a hazard, the manufac-
turer should be consulted as to the compatibility of the
agents. ’

Extinguishing Mechanisms. The detailed mechanisms
by which dry chemical agents extinguish fires have not
been completely determined. However, it is gencrally ac-
cepted that the primary extinguishing mechanisms in-
clude interruption of the chain reaction sequence by
chemical reactions, reduction of liquid fuel evaporation
rates by reduction in flame radiation at the liquid sur-
face, and inerting effects due to reduction of oxygen con-
centration within the active fire zone. Secondary ex-
tinguishing mechanisms may include heat absorption ef-
fects (particularly at high dry chemical concentrations),
additional cooling effects due to the formation of water
vapor by the pyrolysis processes, additional inerting ef-
fects due to the formation of carbon dioxide by the
pyrolysis of the dry chemical, and fire retardant effects
due to surface coatings. '

The effectiveness of the chemical reaction mechanisms
differs with the currently used dry chemical agents and is
believed to be the primary reason for the differences in
overall effectiveness of the different agents at critical ex-
tinguishing flow rates. The physical mechanisms, such as
reduction of the flame feedback radiation and reduction

“of oxygen concentrations, are significantly influenced by

dry chemical concentrations in the flame zone as well as
the dry chemical agent physical properties. The more im-
portant extinguishing mechanisms are discussed in
greater detail in the following paragraph.

The flame chain reaction sequence is a detailed set of
chemical reactions in an oxidative combustion process.
The rates at which the various reactions occur determine
the extent of pyrolysis. The reactions are best illustrated
in terms of a simple hydrocarbon such as methane, CH,,
where the probable reactions are as follows:!

2CH,; + 20,2CH,; + OH + 30 + H  Chain Initiation
CH, + O; H,CO + OH
20, + 2H 20H + 20
CH, + OH CH; + H,O
H,CO + OHCO + OH
HCOH + CO

CO + OHCO, + H
HOH 2H,0 + O

CO + 0 CO,

CO + 20H CO; + H,0

Chain Initiation

Chain Initiation

The basic scheme involves initiation of the chain reac-
tion, in this case the generation of CH,, OH, O and H
radicals. These radicals react with fuel materials and oxy-

'Westenburg, A. A. and Fristrom, R. M., J. Phys., Chem. 65 591
(1961).



