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N O T I C E  

All questions or other  communica t ions  re la t ing  to this documen t  should be sent only 
to NFPA Headquar te rs ,  addressed to the a t ten t ion  of the Commi t t ee  responsible for 
the document .  

For in format ion  on ob ta in ing  Formal  In te rpre ta t ions  of the document ,  proposing 
Tenta t ive  In te r im Amendment s ,  proposing a m e n d m e n t s  for Commi t t ee  considera-  
tion. and  appeals  on mat ters  re la t ing  to the content  of the document ,  write to the 
Secretary, S tandards  Council ,  Nat iona l  Fire Protect ion Association, 470 At lan t ic  
Avenue,  Boston, MA 02210. 

Licensing Provision - -  This  d o c u m e n t  is copyr ighted  by the Nat iona l  Fire Protec- 
t ion Association (NFPA).  

1. Adoption by Reference - -  Public  author i t ies  and  others are urged  to reference 
this documen t  in laws, ordinances,  regulat ions,  admin i s t ra t ive  orders or s imi lar  in- 
s t ruments .  Any deletions, addi t ions  and  changes  desired by the adop t ing  au thor i ty  
must  be noted  separately.  Those using this me thod  are reques ted  to notify the NFPA 
(At tent ion:  Secretary, S tandards  Counci l )  in wr i t ing  of such use. The  term "adop t ion  
by reference" means  the c i t ing of t i t le and  publ i sh ing  in format ion  only. 

9. Adoption by Transcript ion - -  A. Public  author i t ies  with l aw-making  or rule- 
m a k i n g  powers only, upon  wri t ten  notice to the NFPA (At tent ion:  Secretary, Stan- 
dards  Council) ,  will be g ran ted  a royalty-free license to pr in t  and  republ ish this docu- 
ment  in whole or in part ,  with changes and additions, if any, noted separately, in laws, 
ordinances,  regulat ions,  admin is t ra t ive  orders or s imi la r  ins t ruments  hav ing  the force 
of law, provided that :  (1) due  notice of NFPA's  copyright  is con ta ined  in each law and  
in each copy thereof:  and,  (2) tha t  such p r in t ing  and  republ ica t ion  is l imi ted  to 
numbers  sufficient to satisfy the jur isdict ion 's  l aw-making  or ru l e -mak ing  process. 
B. Public  author i t ies  with advisory funct ions and  all others desir ing permission to 
reproduce  this document  or its contents  in whole or in par t  in any form shall  consult  
the NFPA. 

All other  rights,  inc lud ing  the r ight  to vend, are re ta ined by NFPA. 

(For fur ther  explana t ion ,  see the Policy Concern ing  the Adopt ion,  Pr in t ing  and  
Publ ica t ion  of NFPA Documents  which is avai lable  upon request  f rom the NFPA.)  

Statement on NFPA Procedures 

This material has been developed under the published procedures of the National Fire Protec- 
tion Association, which are designed to assure the appointment of technically competent Commit- 
tees having balanced representation. While these procedures assure the highest degree of care, 
neither the National Fire Protection Association, its members, nor those participating in its ac- 
tivities accepts any liability resulting from compliance or noncompliance with the provisions given 
herein, for any restrictions imposed on materials or processes, or for the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this docu- 
ment and any certification of products stating compliance with requirements of this document is 
made at the peril of the certifier. 

See Official NFPA Definitions at the back of this pamphlet. 
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1980 Edition of NFPA 17 

The 1980 edition of this standard supersedes the 1975 edition. 
This 1980 edition of NFPA 17 was prepared by the Technical Com- 
mittee on Dry Chemical Extinguishing Systems and was adopted by 
the National Fire Protection Association, Inc., at its Annual Meeting 
in Boston, Massachusetts on May 21, 1980. It was released by the 
Standards Council on June 11, 1980. 

Changes other than editorial are denoted by a vertical line in the 
margin of the pages in which they appear. 

Origin and Development of NFPA 17 

The Dry Chemical Extinguishing Systems Committee was ac- 
tivated 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 Laboratories Inc. At its 
meeting in January 1955 the Committee prepared an outline of a 
standard on Dry Chemical Extinguishing Systems, and in the follow- 
ing 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 off'~cial NFPA Standard 
on Dry Chemical Extinguishing Systems in 1957. Further amend- 
ments were made in 1958, 1968, 1969, 1972, 1973, and 1975. 
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Standard for 

Dry Chemical Extinguishing Systems 

NFPA 17-1980 

NOTICE: An asterisk (*) following the number or letter designating a sub- 
division indicates explanatory material on that subdivision in Appendix A. 

Information on referenced publications can be found in Appendix B. 

Chapter  1 In t roduc t ion  

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

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

1-2.1 Only those skilled in this field are competent to design and in- 
stall 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. 

1-3 Definitions.  For the purpose of clarification, the following 
general terms used with special technical meanings in this standard 
are defined. 
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Approved. Means "acceptable to the authority having jurisdic- 
tion." 

NOTE; The National Fire Protection Asmciation does not approve, impect 
or certify any installations, procedures, equipment or materials; nor does it ap- 
prove or evaluate testing laboratori~. In determining the acceptability of in- 
stallat io~ or procedure ,  equipment or materials, the authority having 
juristlk-tion may base acceptance on compliance with NFPA or other ap- 
propriate standards. In the atmence of such standards, said authority may re- 
qjuUir¢ ¢~dcnc¢ of proper installation, procedure or use. The authority having 

risdiction may also refer to the listings or labeling practices of  an organiza- 
tion concerned with product evahiatiom which is in a position to determine 
compliance with appropriate standards for the current production of listed 
i ter~.  

Authority Having Jurisdiction. The "authority having 
jurisdiction" is the organization, office, or individual responsible for 
"approving" equipment, an installation, or a p r o c e d u r e .  

NOTE: The phrase "authority having jurisdiction" is used in NFPA 
documents in a broad manner  since jurisdictions and "approval'' agencies vary 
as do their responsibilities. Where public safety is primary, the "authority bay- 
ing 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 having statutory authority. For insurance purpm~,  an insurance impec- 
tion department,  rating bureau, or other insurance company representative 
may be the "authority having jurisdiction." In many circumstances, the pro- 
~ y  owner or his designated agent amumes the role of the "authority having 
jurisdiction"; at government imtallatiom, the commanding officer or depart- 
mental official may he the "authority having jurisdiction." 

Calculation and Design refers to the process of computing, with 
the use of equations, graphs, or tables, the system characteristics 
such as flow rate, nozzle pressure, and pressure drop. This informa- 
tion is not required for listed pre-engineered systems. 

Dry Chemical is a powder composed of very small particles usually 
of sodium bicarbonate, potassium bicarbonate, urea-based 
potassium bicarbonate, potassium chloride, or monoammonium 
phosphate with added particulate material supplemented by special 
treatment to provide resistance to packing, resistance to moisture ab- 
sorption (caking) and the proper flow capabilities. 

Engineered Systetm are those requiring individual calculation 
and design to determine the flow rates, nozzle pressures, quantities of 
dry chemical, and the number and types of nozzles and their place- 
ment in a specific system. 

Lbted, Equipment or materials included in a list published by 
an organization acceptable to the authority having jurisdiction and 
concerned with product evaluation, that maintains periodic inspec- 
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tion of  production of  listed equipment or materials and whose listing 
states either that the equipment or material meets appropriate stan- 
dards or has been tested and found suitable for use in the 
manner° 

NOTE: T'he meoum fear ideneifyi~ ilsted ~ may vary for each 
~ concerned ~ h  imxlua ~ t i o n ,  r~me of ~ d J  do am 

eq~ = asmi =nk~ i= ~ aho hbe~d. The ~ ha~S 
shouU utU~ the .=era emph~ed by ~ U~ms ~ ~ 

Mul t ipurpose  Dry  Chemical  is usually monoammonium 
phosphate-based and is effective on fires in ordinary combmaibles, 
such as wood or paper, as well as on fires in flammable liquids, etc. 

Pre-Engineered Systems (sometimes known as "Package" Systesm) 
are t ho~  havil~g predetermined flow rates, no~ie  p reu~r~ ,  and 
quamities of  d ~  chemical. These ,ys~ms have the specific pipe size, 
maximum and minimum pipe lengths, flexible hose q~catiom, 
number of fitting, and number and types of nozzles ~bed by a 
testing laboratory. The  hazards protected by these sptems are 
specifically limited as to type and size by a testing laboratory based 
upon actual fire tests. 

Shall,  Indicates a mandatory requirement. 

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

1-4 Units. Metric units of  measuremem in thb  standard are in ac- 
cordance with the modernized metric ~?aem known as the lmema-  
tional System of  Units (Sl). (See ,4STM E380, &Mndardfor Metric 
Pract~e.)  

1-4.1 If  a value for measuremem as given in thb  standard is fol- 
lowed by an equivalem value in other units, the first stated b to be 
regarded as the ~ .  A given equivak-m value may be ap- 

1-4.2 The  ~ procedure for the Si u n ~  has been m multi- 
ply the q u a y "  by the conversion f a a o r  and then round the resuk to 
the a~o~a~ number d ~  diSXs. 
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Chapter  2 General  Informat ion  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 authority having jurisdiction. Systems are 
designed on the basis of the flow and extinguishing characteristics of 
a specific make and type of dry chemical. 

CA UTION: 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 for which dry 
chemical extinguishing systems shall be considered satisfactory pro- 
tection include the following: 

(a) Flammable or combustible liquids and combustible gases. 
CAUTION: Extinguishment of uncontrolled discharge of flam- 
mable liquids or combustible gases may result in a subsequent explo- 
sion hazard. 

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

(c) Flammable liquids, combustible liquids, or combustible gases 
released from transfer or loading facilities. 

(d) Electrical hazards such as transformers or oil circuit breakers. 
(e) Textile operations subject to flash surface fires. Where bicar- 

bonate base dry chemical is used, water shall be provided to ex- 
tinguish possible smoldering or deep-seated fire. 

(i 0 Ordinary combustibles such as wood, paper, or cloth using 
multipurpose dry chemical when it can reach all surfaces involved in 
combustion. 

(g) Kitchen hoods, ducts and associated range-top hazards such as 
deep fat fryers. [See also 4-4.1 and A-2-1(3).] For other specific 
details, see Standard for the Installation of Equipment for the 
Removal of Smoke and Grease-Laden Vapor from Commercial 
Cooking Equipment, NFPA 96. 

(h) Some plastics depending upon the type of material and their 
configuration of hazard. For more specific information, consult the 
manufacturer of the equipment. 
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2-2.2 Limitat ions.  Types of materials for which dry chemical ex- 
tinguishing systems shall not be considered satisfactory protection in- 
clude the following: 

(a) Chemicals containing their own oxygen supply such as 
cellulose nitrate. 

(b) Combustible metals such as sodium, potassium, magnesium, 
titanium, and zirconium. Dry powder systems listed by a testing 
laboratory for combustible metal fires may be used. 

(c) Deep-seated or burrowing fires in ordinary combustibles where 
the multipurpose dry chemical cannot reach the point of combus- 
tion. 

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 considered satisfac- 
tory f o r u s e  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 difficult 
to remove. 

2-2.2.3* Dry chemical, when discharged, will drift from the im- 
mediate discharge area and settle on surrounding surfaces. Prompt 
cleanup will minimize possible 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. 

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. 

2-3.3 A single dry chemical supply shall be used for both a hand 
hose line system and a fixed nozzle system only if the hazards pro- 
tected by the two systems are separated so that the hand hose lines 
cannot be used on the hazard protected by the fixed nozzle system, 
and the probability of fire occurring simultaneously in both hazards 
is slight. 



] 7 - 1 0  DRY CHEMICAL EXTINGUISHING S / S T E W  

2-4* Personnel Safety. 
2-4.1 Safety Requirements.  In total flooding systems where there 
is a possibility that personnel 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. Such safety items as personnel 
training, warning signs, discharge alarms, predischarge alarms, and 
respiratory protection shall be considered. In local application 
systems where the dry chemical is likely to discharge upon personnel, 
such as in loading racks, discharge alarms and special personnel 
training shall he provided. 

CAUTION: Hazards to Personnel. The discharge of  large 
amounts of  dry chemical may create hazards to personnel such as 
reduced visibih'ty and temporary breathing d~f~'culty. 

2-4.2 When stored-pressure or cartridge operated dry chemical 
cylinders are not attached to piping, 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 cylinders to protect 
threads. These caps shall he provided by the manufacturer of the 
equipment. 

2-4.3 All system components shall be so located as to maintain 
minimum clearances from live parts as shown in the following table. 

As used in this standard, "clearance" is the air distance between 
dry chemical equipment, including piping and nozzles, and 
unenclosed or uninsulated live electrical components at other than 
ground potential. 

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 in- 
creased 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 practices related 
to design Basic Insulation Level (BIL) values. To  coordinate the re- 
quired clearance with the electrical design, the design BIL of the 
equipment being protected shall he 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. 
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At voltages higher than 161 kv, uniformity in the relationship be- 
tween design BIL kv and the various electrical sygtem voltages has 
not been established in practice and is dependent upon several 
variables so that the required clearances to ground shall be based 
upon the design BIL used rather than on the nominal line or ground 
voltage. 

Possible design variations in the clearance required at higher 
voltages are evident in Table 2-4.3, where a range of voltages is in- 
dicated opposite the various BIL test values in the high voltage por- 
tion of the table. However, the clearance between uninsulated 
energized parts of the electrical system equipment and any portion of 
the dry chemical system shall not be less than the minimum 
clearance provided elsewhere for electrical system insulations on any 
individual component. 

Table 2-4.3 
Clearance from Dry Chemical Equipment 

To Live Uninsulated Electrical Components 
Nominal  Line Nominal  Voltage 

Voltage to Ground Design BIL Minimum C l e a r a n c e *  
kv kv kv in. m m  

15 9 110 7 178 
23 13 150 10 254 
34.5 20 200 13 330 
46 27 250 17 432 
69 40 350 25 635 

115 66 550 37 940 
138 80 650 44 1118 
161 93 750 52 1321 

196-230 114-132 900 63 1600 
1050 76 1930 

287-380 166-220 1175 87 2210 
1300 98 2489 
1550 120 3048 

500 290 1675 131 3327 
1800 142 3607 

500-700 290-400 1925 153 3886 
2100 168 4267 
2300 184 4674 

NOTE: BIL values are expressed as kilovolts (kv), the number being the crest value 
of the full wave impulse test that the electrical equipment is designed to withstand. 

*For voltages up to 69 kv the clearances are taken from the National Electrical 
Code*, NFPA 70. 
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2-5 Specifications, Plans and Approvals.  

2-5.1 Specifications. Specifications for dry chemical fire ex- 
tingnishing 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 in the specifications. 

2-5.1.1 The specifications shall designate the authority having 
jurisdiction and indicate whether plans are required. 

2-5.1.2 The specifications shall state that the installation shall con- 
form to this standard and meet the approval of the authority having 
jurisdiction. 

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, and indicate how the cost of testing is to be borne. 

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

2-5.2 Plans. Where plans are required, the responsibility for their 
preparation shall be entrusted only to competent 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 system. The details on the hazards 
shall include materials involved, the location and arrangement,  and 
the exposure to the hazard. 

2-5.2.3 The details on the system shall include sufficient informa- 
tion and calculations on the amount  of dry chemical; the size, length 
and arrangement of connected piping, or piping and hose; descrip- 
tion and location of nozzles so that the adequacy of the system can be 
determined. Flow rates of nozzles used shall be provided for 
engineered systems. Information shall be submitted pertaining to the 
location and function of detection devices, operating devices, aux- 
iliary equipment and electrical circuitry, if used. Sufficient informa- 
tion shall be indicated to identify properly the apparatus and devices 
used. 



GENERAL I N F O R M A T I O N  AND REQUIREMENTS 17-13 

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

2-5.3.1 Where field conditions necessitate any substantial change 
from the approved plan, the corrected as-installed plans shall be sub- 
mitted 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 be adequate to 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 jurisdic- 
tion that the installation has been made in accordance with the ap- 
proved plans and the listing of a testing laboratory. 

2-5.4.2 Approval tests shall include a discharge of expellant gas 
through the piping and nozzles. Observations for serious gas leakage 
and for continuity of piping with free unobstructed flow shall be 
made. Observations shall be made of the flow of expellant gas 
through all nozzles. 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 designations and instructions shall be 
checked. 

2-5.4.3 After any tests, care shall be taken to see that all piping and 
nozzles have been blown clean, using compressed air or nitrogen if 
necessary. Care also shall be taken to see that the system is properly 
charged and placed in the normal "set" condition. 

2-6 Operat ion and Control  of Systems. See: Standard for Central 
Station Signaling Systems, NFPA 71; Standard for Local Protective 
Signaling Systems, NFPA 72A; Standard for Auxiliary Protective 
Signaling Systems, NFPA 72B; Standard for Remote Station Protec- 
tive Signaling Systems, NFPA 72C; Standard for Proprietary Protec- 
tive Signaling Systems, NFPA 72D; and the Standard for Automatic 
Fire Detectors, NFPA 72E as applicable to detection, alarm and con- 
trol functions for dry chemical extinguishing 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 thai 'does not require any 
human action. 
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(b) Normal Manuat 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 condi- 
tions likely to produce fires can be readily detected by such means. 

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

2-6.2.3 An adequate and reliable source of energy shall be used in 
detection systems. 

2-6.3 Opera t ing  Devices. 
gas releasing mechanisms, 
shutdown equipment. 

Operating devices shall mean expellant 
dry chemical discharge controls, and 

2-6.5.1 Operation shall be by listed mechanical, electrical, or 
pneumatic means. An adequate and reliable source of energy shall 
be used. 

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 operation. Devices shall be normally design- 
ed to function properly from - 4 0 ° F  to +150°F ( - 4 0 ° C  to 
+ 65.6°C), or marked to indicate temperature limitations. 

2-6.3.3 All devices shall be designed, located, installed, or pro- 
tected so that they are not subject to mechanical, environmental or 
other conditions that would render them inoperative. 

2-6.5.4 At least one manual  control for actuation shall be located 
no more than 5 ft (1.5 m) above the floor and be conveniently and 
easily accessible at all times including the time of fire. 
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2-6.3.5 All valves controlling the release and distribution of dry 
chemical shall be provided with an emergency manual  control. 

Exception No. I: This does not apply to slave cylinders. 

Exception No. 2: It is possible for the normal manual control to 
qualify as emergency manual control i f  provision~ of Section 2-6 are 
satisfied. 

2-6.3.6 Manual controls shall not require a pull of more than 40 lb 
(178 newtons) (force) nor a movement of more than 14 in. (356 mm) 
to secure operation. 

2-6.$.7 Means shall be provided for checking the amount  of ex- 
pellant gas to assure that it is sufficient for the proper operation of 
the system. 

2-6.3.8 All shutdown devices shall be considered integral parts of 
the system and shall function with the system operation. If  the ex- 
pellant 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 remote manual  operating devices shall be identified as 
to the hazard that they protect. 

2-6.4 Supervision. Where supervision of any or all of the following 
is provided, it shall be arranged to give indication of failure: the 
automatic detection system, the electrical actuation circuit, the elec- 
trical power supply. 

2-6.5 Alarms and  Indicators.  Alarms and/or  indicators are used 
to indicate the operation of the system, hazard to personnel, or 
failure of any supervised device or equipment.  The devices may be 
audible or visual. The type, number,  and location of the devices shall 
be such that their purpose is satisfactorily accqmplished. The  extent 
and type of alarm and/or  indicator equipment shall be approved. 

2-6.5.1 An alarm or indicator shall be provided to show that the 
system has operated, that personnel response may be needed, and 
that  the system is in need of recharge. 

2-6.5.2 Alarms indicating failure of supervised devices or equip- 
ment  shall give prompt  and positive indication of any failure and 
shall be distinctive from alarms indicating operation or hazardous 
conditions. 
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2-7 Dry Chemical  Supply. 

2-7.1 Quant i ty .  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 simultaneously. 

2-7.2 Quali ty.  The dry chemical used in the system shall be sup- 
plied 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 imperative to  use the dry chemical provided by the 
manufacturer  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 container corrosion. 

2-7.2.1.1 Carbon dioxide used as an expellant gas shall meet the 
following specifications: 

(a) The vapor phase shall not be 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. 

2-7.2.1.2 In general, carbon dioxide obtained by converting dry ice 
to liquid shall not be satisfactory unless it is properly processed to 
remove excess water and oil. 

2-7.3* Reserve Supply. Where a dry chemical system protects 
multiple hazards by means of selector valves, sufficient 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 containers 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 free-flowing powdery condition, and the pressure or 
weight of the expellant gas shall be checked as stipulated by the 
manufacturer  to determine that it is above the required minimum. 
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2-7.4.1 The dry chemical tank and expellant 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. 

2-7.4.2 The dry chemical tank 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. 

2-7.4.3 The dry chemical tank and expellant gas assemblies utiliz- 
ing nitrogen shall be located where the ambient temperature is nor- 
mally 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). 
Exposure extremes of short duration can be tolerated. Otherwise, 
methods shall be provided for maintaining the temperatures within 
the ambient ranges given. 

NOTE: Systems for use at higher or lower temperatures can be specially 
designed. 

2-7.4.4 The dry chemical tank and expellant gas assemblies shall 
be located where they will be easy to inspect, maintain and service. 

2-8 Distribution System. 
2-8.1" Pipe and  Fittings. Threaded pipe and fittings shall he 
galvanized malleable iron, galvanized steel, stainless steel, copper, or 
brass. Black steel pipe with welded joints or malleable iron threaded 
fittings may be used when the atmosphere is relatively noncorrosive. 
Special corrosion resistant materials shall be used for corrosive at- 
mospheres. Steel pipe shall not be less than Schedule 40 and brass 
and copper pipe shall be not less than the approximate Schedule 40 
wall thickness (regular pipe) for pipe sizes of 6 in. or less. 

2-8.1.1 Cast iron pipe and fittings shall not be used. 

2-8.1.2 Tubing shall not be used for dry chemical distribution. 

2-8.1.3 Flexible piping (hose) shall be used only in accordance with 
the listings of a testing laboratory as they are stated for specific dry 
chemical fire extinguishing systems. (See A-2-8.1.) 

2-8.1.4 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 ex- 
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posure 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 accumulation depth. Any 
sub-branching abovegrade shall also be protected against localized 
impingement by the cryogenic liquid. 

2-8.2* Arrangement and Installation or Pipe and Fittings. Pip- 
ing shall be installed in accordance with good commercial practices. 

2-8.2.1 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 foreign matter and faulty fabrication 
and/or  improper installation. 

2-8.2.2 The piping system shall be securely supported and shall not 
he subject to mechanical, chemical, or other damage. Where explo- 
sions are possible, the piping system shall be hung from supports that 
are least likely to be displaced. 

2-8.2.$ Pipe shall be reamed and cleaned before assembly, 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. 

2-8.8 Valves. All valves shall be listed for the intended use, par- 
ticularly in regard to flow capacity and operation. Selector valves 
shall be of the quick-opening type, allowing essential free passage of 
the dry chemical without restriction. 

2-8.3.1 Valves shall not be easily subject to mechanical, chemical, 
or other damage. 

2-8.4 Discharge Nozzles. Discharge nozzles shall be listed for the 
use intended, in accordance with subsequent chapters. 

2-8.4.1 Discharge nozzles shall be of adequate strength for use with 
the expected working pressures. 

2-8.4.2 Discharge nozzles shall be of brass, stainless steel, or other 
corrosion resistant materials, or be protected inside and out against 
corrosion. They shall be made of noncombustible materials, and 
shall withstand the expected fire exposure without deformation. 
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2-8.4.3 All nozzles shall be designed and subsequently located, in- 
stalled or protected so that they are not subject to mechanical, en- 
vironmental or other conditions that would render them inoperative. 

2-8.4.4 Discharge nozzles shall be so connected and supported that 
they may not be readily put out of alignment. Where nozzles are con- 
nected directly to flexible hoses, they shall be provided with mount- 
ing brackets or fixtures to assure that they can be aligned properly 
and that the alignment will be maintained. 

2-8.4.5 Discharge nozzles shall be clearly marked for identification 
of type and size. 

2-8.4.6 Where external clogging by foreign materials is likely, the 
listed discharge nozzle assemblies shall include protective caps. 

2-8.5 Pipe Size and Nozzle Determinat ion .  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 limitations set by a testing laboratory. 

2-8.5.1 Equations, or graphs derived therefrom, shall be used to 
determine the pressure drop in the pipe line in engineered systems. 
This design information shall be based on tests performed by the 
manufacturer  and confirmed by a testing laboratory. It is not re- 
quired in pre-engineered systems. 

2-9 Electrical Wi r ing  and Equipment. 
2-9.1 Instal lat ion.  Electrical wiring and equipment shall be in- 
stalled in accordance with the National Electrical Code, NFPA 70, 
or the requirements of the local authority having jurisdiction. 

2-10 Inspection, Maintenance, and Instruction. 
2-10.1" Inspection and Tests. At least annually, all dry chemical 
systems including alarms, shutdowns, and other associated equip- 
ment  shall be thoroughly inspected and checked for proper operation 
by competent personnel. (See Section 2-6 and 2-10.1.9.) 

2-10.1.1 The purpose of this inspection and testing shall be not 
only to ensure that the system is in full operating condition, but also 
to indicate the probable continuance of that condition until the next 
inspection. Attention at this inspection shall be given to any exten- 
sion of the hazard protected by the system. A suitable gas discharge 
test shall be made when this inspection indicates it to be advisable. 
(See 2-10.1.) 



17-20 DRY C H E M I C A L  EXTINGUISHING SYSTEMS 

2-10.1.2 The inspector's report, with recommendations, if any, 
shall be filed with the owner or with whomever is designated by the 
owner. 

2-10.1.3 Between the regular service contract inspection or tests, 
the system shall be inspected visually or otherwise by competent per- 
sonnel, following an approved schedule. 

2-10.1.4 At least semiannually, all expellant gas containers shall be 
checked by pressure or weight against the required minimums. 

2-10.1.5 At least semiannually, all stored pressure dry chemical 
containers shall be checked by pressure and weight against the re- 
quired minimums. 

2-10.1.6 At least annually, the dry chemical in storage containers 
shall be examined for evidence of lumping or caking. If lumping or 
caking is noted the dry chemical shall be discarded. (See 2-7.2.) 

Exception: The dry chemical in stored pressure systems does not 
need to be examined annually. 

2-10.1.7 The following parts of dry chemical systems with dry 
chemical chambers of less than 150 lb (68 kg) nominal capacity (bas- 
ed on sodium bicarbonate agent) shall be hydrostatically tested at an 
interval not to exceed twelve years: dry chemical chambers, auxiliary 
pressure containers, valve assemblies, hoses and fittings (not in- 
cluding 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 chamber 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 protection acceptable to the 
authority having jurisdiction shall be provided. 

2-10.1.8 When annual inspection of any dry chemical chambers or 
system components reveals conditions such as but not limited to cor- 
rosion or pitting in excess of manufacturer's limits, structural 
damage or fire damage, repairs by soldering, welding or brazing, the 
affected part(s) shall be replaced or hydrostatically tested in accor- 
dance with the recommendations of the manufacturer or the original 
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certifying agency or both. The hydrostatic testing of dry chemical 
chambers shall follow the applicable procedures outlined in 
2-10.1.7. 

2-10.1.9 Fixed temperature sensing elements of the fusible alloy 
type shall be replaced at least annually or more frequently if 
necessary to assure proper operation of the system. 

2-10.2 Maintenance.  These systems shall be maintained in full 
operating condition at all times. Use, impairment,  and restoration of 
this protection shall be reported promptly to the owner and the 
authority having jurisdiction. 

2-10.2.1 Any troubles or impairments shall be corrected at once by 
competent personnel. 

2-10.3 Instruct ion.  All persons who may be expected to inspect, 
test, maintain, or operate dry chemical fire extinguishing systems 
shall be thoroughly trained and kept thoroughly trained in the func- 
tions that they are expected to perform. 

2-10.3.1 Training programs shall be established that are approved. 
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Chapter 3 Total Flooding Systems 

3-1 General  Information. 
3-1.1 Defini t ion.  A total flooding system means a supply of dry 
chemical permanently connected to fixed piping, with fixed nozzles 
arranged to discharge dry chemical into an enclosed space or 
enclosure about the hazard. 

3-1.2 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 extinguishing 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-base 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 accordance 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 com- 
pensation 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 compensated 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.) 
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3-2.2 Leakage and  Venti lat ion.  The leakage of dry chemical 
from the protected space shall be minimized since the effectiveness of 
the flooding system depends upon obtaining an extinguishing con- 
centration of dry chemical. 

3-2.2.1 Where possible, openings such as doorways, windows, etc., 
shall be arranged to close before, or simultaneously 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 involved, 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 considered in the 
total flooding of enclosed spaces with dry chemical: 

(a) 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. 

3-3.1.1 The quantity of dry chemical and the flow rate shall be suf- 
ficient to create a fire extinguishing concentration 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 ordinary 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 ade- 
quately 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, etc., that materially reduce the volume. 

3°3.3 Rate of Applicat ion.  In engineered systems the minimum 
design rate of application shall be based on the quantity of dry 
chemical and the maximum time to obtain the design concentration. 
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Exception: In pre-~, gineered systems, these factors are established 
for specific volume and other conditions given in the listing of such 
systems by testing laboratories. (See tl-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 ob- 
tained within 30 seconds. 

3-3.4 Compensation for Special Conditions. Additional quan- 
tities of dry chemical, and additional nozzles, if necessary, shall be 
provided to compensate for any special condition that may adversely 
affect the extinguishing 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 compensated for by the use of sup- 
plemental dry chemical in the proportions of not less than 0.5 lb per 
sq ft (2.44 kg/m ~) of unenclosed opening, applied through the 
regular distribution system. When the unclosable openings have 
areas exceeding 5 percent of the total of the sides, top, and bottom of 
the enclosure, and not exceeding 15 percent, compensation shall be 
furnished by additional dry chemical in the proportion of not less 
than 1 lb per sq ft (4.88 kg/m 2) of unclosed opening, applied 
simultaneously by location application over the openings. A system 
that is listed by a testing laboratory for or including protection of 
unclosable openings may be used in lieu of the above. 

3-3.4.2 For ventilating systems that will not be shut down, sup- 
plementary 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 proportion 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. 
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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 ex- 
tingnishment of fires in flammable or combustible 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-I.3 General Requirements. Local application systems shall be 
designed, installed, tested, and maintained in accordance with the 
applicable requirements in Chapter 2 and with the additional re- 
quirements 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 area. 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 com- 
bined use of local application and total flooding systems such as in a 
restaurant kitchen where the deep fa t  fryers can be protected by a 
local application system and the space above the grease filters in the 
hood can be protected by a combination local application-total 

f looding system. 

4-2.2 Location. The design of the system shall consider the loca- 
tion of the hazard which may be indoors, partly sheltered or com- 
pletely outdoors so as to provide a discharge that'~ill not be affected 
by winds or other stray air currents. 
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4-5 Dry  Chemical  Requirements  and  Distr ibut ion.  

4-3.1 General .  The following factors shall be considered 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 f lammable liquid 
surfaces. 

(e) Possible obstruction to nozzle distribution pattern. 

Exception: In the case of the pre-en~neered systems, the rate of 
f low need not be considered since it is governed by the [ape and noz- 
zle h'mitations verified by a testing laboratory (see ,4-3-3.1). 

4-5.2 Draf t  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-$.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 pro- 
vide an extinguishing concentration of dry chemical over the entire 
hazard during discharge. 

4-3.S.1 The  nozzles shall be placed about (tankside) and /o r  above 
(overhead) the f lammable liquid surface within the limits of the 
listing in order to prevent splashing during discharge. 

4-$.4 Coated Surfaces. Although it is recognized that fires on 
coated surfaces are less severe than fires in deep layer f lammable li- 
quids, such areas shall be treated as if they were deep layer flam- 
mable liquid areas because no distinction has been made in this stan- 
dard. 

4-3.5 Dura t ion  of Discharge.  The  minimum effective discharge 
time shall be determined by the required minimum quantity of dry 
chemical and the minimum application rate. 

Exception: In the case of pre-engineered systems, these factors 
need not be considered since they are governed by the [aping and 
nozzle h'mitations gathered by a testing laboratory. 
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4-3.5.1" In the case of engineered systems, the minimum discharge 
time shall be increased to compensate for any hazard condition that 
would require a longer discharge period to assure complete ex- 
tinguishment. 

Exception: Hot saponifiable fats do not require an extended 
discharge period when sodium bicarbonate-base 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. 

All shut-down devices shall be considered integral parts of the 
system and shall function with the system operation. This equipment 
shall be of the type that requires manual resetting prior to fuel or 
power being restored. 
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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 directly, to a supply of dry 
chemical. 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). 

5-1.2 Uses. Hand hose line systems shall be acceptable to supple- 
ment fixed nozzle fire protection systems or to supplement portable 
fire extinguishers for the protection of specific hazards for which dry 
chemical is a suitable extinguishing agent. These systems shall not be 
used as a substitute for dry chemical fire extinguishing systems 
equipped with fixed nozzles excel~t where the hazard cannot be ade- 
quately or economically provided with fixed nozzle protection. The 
decision as to whether hose lines are applicable to the particular 
hazard shall rest with the authority having jurisdiction. 

5-1.3 General Requirements. Hand hose line systems shall be in- 
stalled 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 con- 
sidered 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 are easily accessible and have hose lines long enough to reach 
the most distant hazard that they are expected 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 are 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 shall be possible at each hose 
line station. 
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5 4  Dry Chemical  Requirements. 
5-4.1" Rate and  Dura t ion  of Discharge. The rate and duration 
of discharge, and consequently the amount  of dry chemical, shall be 
determined by the type and potential size of the hazard. A hand hose 
line shall have a sufficient quantity of dry chemical to permit its ef- 
fective use for a minimum of 30 seconds. 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 Inexper ienced Personnel.  The 
possibility of these hose lines being used by inexperienced personnel 
shall be considered and adequate provision made so that there will be 
a sufficient supply of dry chemical to enable them to effect ex- 
tinguishment 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 man and shall incorporate a quick-opening 
shutoff arrangement to control the flow of dry chemical. 

5-5.$ 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 Tra in ing .  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 equipment. 
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Appendix  A 

This Appendiz is not a part of the requirements (recommendations) of this NFPA standard...but is included 
for information purposes only. 

A-I-1 Scope. The dry chemical systems described in this standard 
are designed to discharge dry chemical from fixed nozzles and pip- 
ing, 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 suspended in a 
gaseous 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 iden- 
tical in all characteristics and each manufacturer  designs equipment 
for use with a specific dry chemical. Therefore, system design prin- 
ciples applicable to the products of one manufacturer  are not ap- 
plicable to the products of another manufacturer.  As a result, it is 
not practical to include system design details as a part  of this stan- 
dard. 

It is now generally accepted that the flame extinguishing proper- 
ties of dry chemicals are due to the interaction of the particles to stop 
the chain reaction that takes place in flame combustion. Dry 
chemicals vary in their flame extinguishing effectiveness. Multipur- 
pose dry chemical owes its effectiveness in extinguishing fires in or- 
dinary combustibles such as wood and paper  to the formation of a 
glow-retarding coating over the combustible material. For additional 
information on dry chemicals and their extinguishing characteristics, 
see A-2-1. 

A-2-1 Agent Characteristics. A dry chemical extinguishing 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 (NattCOs) Based Dry Chemical. 

This agent consists primarily of sodium bicarbonate and is suitable 
for use on all types of f lammable liquid and gas fires (Class B) and 
also for fires involving energized electrical equipment (Class C). 
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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 surface such as in deep fat fryers and effectively 
prevents reignition of the grease. 

Sodium bicarbonate base dry chemical is not generally recom- 
mended for the extinguishment of fires in ordinary 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 bicar- 
bonate (KHCOs), potassium chloride (KCL), and urea based 
potassium bicarbonate (KC~N2HsOs). All three agents are suitable 
for use on all types of f lammable 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 cooking equipment.  

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

3. Multipurpose Dry Chenffcals. 

This agent has as its base monoammonium phosphate 
(NHtHzPO,)  and is s ~ H a r  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 ex- 
tinguishing effect on Class A materials. The  agent, when heated, 
decomposes to form a molten residue which will adhere to heated 
sm'faces. On combustible solid surfaces (Class A) M characteristic 
excludes the oxygen necessary for propagation 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 manufacturer  should be consulted 
as to the compatibility of  the agents. 
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Extinguishing Mechanisms. The detailed mechanisms by which 
dry chemical agents extinguish fires have not been completely deter- 
mined. However, it is generally accepted that the Primary Ex- 
tinguishing Mechanisms include interruption of the chain reaction 
sequence by chemical reactions, reduction of liquid fuel evaporation 
rates by reduction in flame radiation at the liquid surface, and inert- 
ing effects due to reduction of oxygen concentration within the active 
fire zone. Secondary Extinguishing Mechanisms may include heat 
absorption effects (particularly at high dry chemical concentrations), 
additional cooling effects due to the formation of water vapor by the 
pyrolysis processes, additional inerting effects due to the formation of 
carbon dioxide by the pyrolysis of the dry chemical, and fire retar- 
dant effect 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 dif- 
ferent agents at critical extinguishing 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 important ex- 
tinguishing mechanisms are discussed in more 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 reac- 
tions are best illustrated in terms of a simple hydrocarbon such as 
methane, CH4, where the probable reactions are as followsX: 

2CH4 + 202 --~ 2CH3 + OH + 30 + H 
CH3 + O~ ~ H 2 C O  + OH 
202 + 2 H ~ 2 O H  + 20  
CH4 + OH ~ C H s  + H20 
H2CO + O - ~ H C O  + OH 
H C O ' - ~ H  + CO 
CO + O H - " C O 2  + H 
4OH "~ 2H20 + O 

Chain Initiation 

Chain Propagation 

CO + O - " C O 2  
CO + 2OH-~-CO2 + H20 

Chain Termination 

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


