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; - | . INTRODUCTION

\

"An ounce of prevention is worth a pound of che” is*an old saying that -,
.applies to fire as well as to illness. Fire prevention is far leds costly
than the "cure" of fighting a fire. When industrial firés do occur, they take
a very heavy toll. Lives may be lost; workers may. be injured; property may be
. damaged or destroyed,; product1v1ty mdy be halted or reduced; and jobs may be”

~

threatened or abolished. . . e

Fire prevention can be accopptished through an.understanaing of . the
chemstry and the causes of fires. Employees need to be trained in hazard
“recognition’and safe work habits that will minimize the risk'of fire.

When fires are not prevented, early detection and act1?n can save 11ves
and millions ot dellars. Fire detection and alarm systems involve the use of
mechanital devices as well as human ability to sense fire and sound the warn-
1ng: tmergency action procedures are 3 key aspect of prepafeﬂness They
should be planned by the emp?byer and 1earned and practiced by all emp1oyees."g ' L

Controlling or extinguishing fires. requires regularly maintained extinguishers, '
incTuding standpipe or sprinkler systems. In some high-risk industries, a '

group of highly tna{ned:firefighters ¥il#be part of the fire protection A N

strategy. ‘ C”” , ., . o L
Th1s module addresses fire pr event1on and, emergency procedures. The
e chem1stry of fire and the methods for,ext1ngu1shment are discussed, a1ong with

- thie steps necessary for emergency action.

I 'O:"B;JECTIV‘EVS% K
.j‘ — - . s 7 — : ; ./',

/ . . (

“Upon conpletion of this module,, the student should, be ab]e to: -
1. List the basic requ1rements for an emergency act1on p]an (Page 3)

2; List and discuss the po1nts that shou]d be included'in any fire preven- .,
tion plan. . (Page 5) \ : ,

3+ State the two kinds of fir ?1ght1ng act1v1tLes that‘ma§ be performed 'L -

, by fire brigade mem?ers. (Page 7) T e : ST i

1. Describe the conditions that can give way to spontaneous’ combustion.
17 2N .

(p ) o : SR ) . ‘ . )
(Page 8) ‘ I Lo " .o
' » - - - . A .
R Yy

¢
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Describe the chemistry of fire. (Page 10) ° L :
List and give examples of the major causes of industrial fires. (Page 11)

Contrast “noncombustible” and "fire- res1}%1ve" construction. (Page 14)
Comd@re standp1pe aﬂd*automat1c spran]er ext1ngu1sh1ng systems.

(Page 16) B ) e o
Compare portable fire ext1ngu1shers for spec1f1c classes of fires.
(Page 20) N . , '

Briefly descr1be the character1st1cs of the fo]10w1ng f1re protect1on
systems: .
a.¢ Water Spray.

b.  Carbon Dioxide,

Dry Chemical.. .

Halogenated.

c
d. Foam.
g

(Page 21)
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SUBJECT MATTER
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OBJECTIVE 1: . List the basig.requirements for an

Al

" . o - . .
Every business or-industry must have an emergency action plan in case of

emergency action plan.
L]

r.

a fire or similar crisis. _Emplayers have three choices for such a plani they
.may (1) have all yorker& gvacuate (leave) .the building immediately, (2) train
a small ?rouP of people to fiéht the fire while the rest evacuate, (3) train
, all employees in fire protection and fire fighting. Whatever plan is chosen,
the emergency action plan and fire prévention plan must be in wr{tind\ii\gng

employer has more than ten employees. All employees’need to know how to get

out of the building or dis§§tér area; therefore, any emergency action plan m

sqtisfy this need. Thé plan must be reviewed with the emp1o§ees yearly, at the ~

L . ' . 1
very least. '(See Figure 1n) If some or all of the employees are supposed t0
take an active part in‘jjrg fighting, in emergency actions such as shutting off

\ . 0 . 0 ‘- : .
T W utilities,. 1'nspect1\9n of éqqument,
SAZEZ=  or in the safe evacuation of others,
IS S T U e then more freguent training will
G-~ eMERGENCY[E- = :
BN -| ACTION . |22 probably-be needed to make sure that
-SSR RES : .
- .S $
B T HOW TO GETY S thege key employées know what they
RN S = ouT FasT K= doi ‘ ) .
) \ * :% are 01ng‘ . . .
q - = . L] .
1 Every emergency action plan
AR
\ _ shoudd include the following:

»

+ Planned escape routes and
actions. ‘

‘ ' “
A way to account for ail em-
ployees once evacuation has
taken place.

"Assigned rescue and medical
duties if there are employees
traingd for and %ble to carry

—

Figure .  The EmegbenCy act
-plan must be reviewed with- '~

RN

ion

T ‘ oUut those duties.

+ Thé way the fire is to be re-

8 vported (to the fire department'

2 Tl-emP1oyees. RY AR *F ., " and to other employeds).
b . X » . )
o |
. . i
1 . . s - - 'l t L ‘ N - ( .
- ‘-' ; » SH-OS/Page'.’»
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o *+ « The names of key employees in the' plan — those who can give (other )
: . ) ‘people information about 1t T
. - The alarm used to warn workers of fire or other/em‘;rgenmes shoJ’ld be a
signal known to everyone on the job and easily seen or heard above surroundi W9
noise or light levels. A "buddy system” should be used to alert workers wnho
cannot pergeive light or sqund systems due to & handicap or the kind of work
they are.doing. "Tacti’ie" rg]ating to people's sense of touch) systems may
“~—".also be used. Whatever kmd of alarm system is used, 1t mast be kept in work-
1ng order at aT] times. : ‘ .
\ \ The purpose of the alarm system is t& give the signal to evacuate thes
.building, or to .take emergency action if that s called for by the action plan.
If the alarm system does not also notify the fire department dr other emergency
: help, tshenremploy‘ees' need to be told the best way to call for outside help. .
Emergency telephone numb‘ers should be posted near telephones. ot
' ' . . . »
R ACTIVITY 1:* s assSaSSSSSmpmamm -
. ]
List the three choices.that employers have on which to. ' "
o base their emergency action plan. . o .- .
1, ’ X ) o -
2. ' <y \ o
- . 3 * ~
4 ’ . . . . : i
b . * List five things that should be included in every LTt s v
emeggency action plan. . ' e
/1, : \ ]
» / ’
. [ | . P s
s 2. . ’ -
A L]
A\ ] r l
* . ] ? 3 R - / > -
= - il - -~ . ~ “ x’ K
- ] '4’ ] T \’ v . . ".
! = B e ) "“ N .
- 5 - .
B . ’ 3
L3 \‘& K’ N »
] ' .k_: r
- - ¢ ‘ . . oy
] *Answers -0 Activities begin on page 24. ‘ i . o . 1
’ T
) - ) & - i .ﬁ .‘ :( \
- s Page d,/SH-OfS{ 7 .o _ ’ f e s
I\‘1 | , . j ‘ ’ ‘ . . - . ‘r" ‘ﬂ .
FRIC . . , , h A
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OBJECTIVE 22 List and discuss the points that should be
. included ﬁn.any ¢ire prevention p1én. — , R
Fire prevention must bé the ioipi effort of management and workers. The .
employer is responsible for making a written plan for fire prevention. (1f
there areten or ‘fewer than ten employees, the gmployer may simply tell the
employees about the plan.)® : . . \ . N
- An effective fire preventibn program deéls first with the cause¥ of fire. T |
A 1ist of workplace fire hazards should be Hrawn up, then proper storage and -
handling procedures for those hazards should be decided. Poténtial 1gnftion |
sources (p0551ble fire starters such as welding or smok1ng) should be identi-
fied (see Figurg 2), and ways should be found to remove or control those: "
,sou}ces. Housekeeping practices should be '
included in the plan; especially 1mpor£ant
. are ways to keep flammable and combustible
materials from building yp in the workplace.
’Good maintenance programs for afl heat-
producing equipment can prevent electrical '
problems that sometimes cause fires.
Fire detection and fyre- f1ght1ng equ1p-
ment must be chosén carefully to fit the )
building or plant where they are to be used.
There-is no one system to fit every industry
or situatioﬁ. Fire detectors are now avail-
able that can reduce detection time to hours
‘ L in the case df smoldering fires and to a ' .
F1?;;$t§6n 285$2;;?] fraction of a second in explosion-risk areas. .
Fire-fighting equipment includes sprinkler \
. . systems, fi hoses, fixed and port ble ex- !
tinguishers and other deyicés. All eqbi&me st be 1nspected regularly to
see that it is working properly. Employees . need to be trained in the
Tocation of fire proteEtion devices and in the way such devices operate, .
since even the best systems are usually subject to human error. For example, 7_)
ninety; cercent of sprinkler system failures are due to the system being turned
: | I .
(. | . iﬁ-OQ/Page 5 ' .
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- . , . . . . # ?‘ A . \
off. .Equcatijon programs should stress tWit empldyees report any system that

. they find is closed. * o AN i
v Usually the many duties written into a fire prevention,b]an will be

' assigned to a number of d+fferent~peop1e The K;spection ef the prevention

il

equipment is usua]ly de]egated to superv1sors ecause of the knowledge of’

/
the specific work pract1ces,'superv1sors are in an ;gce]]ent pasition to

_det ine needed fire prevention measures within their departments. Inspec-
. tio%uﬁ'ements will be cove'red later on in the moa’ulle as individual fi re;—
fighting systems are discussed.

Fire prevent1on‘§ducat1on must be an on- go1ng program, and management
usually delegates this resfonsibility to0 a p]ant fire manager or line supervi-

sor. Tra1n1ng of employees for a fire'brigade, if the company chooses to form

one, i% discussed in 0BJECTI . The key employees in any fire protection
) plan should be known to eveyd®he, so that they can provide information about
the plan to other workers . . Co o
The fo]]ow1ng list of questions may hekp workers to- determJne 1f their
workplace is protected against fire and prepared for a fire, or other emergency:
, ' 1. What are tpe fire hazards in the workplace {combustible materials,
pape} and cloth storage) and what has been done to control them?
2. What are the patential fgnition sources (welding, smoking,-electrical
equipment) and what has been done to control them? '
" 3. How would a fire be detected and reported to emp]oyees and profes-
sional f1ref1ghters’ '
4. How are people supposed to leave the building and how will they be
4 accounted/for when they get out? ' a
5. Who is responsible for shutting‘ddan utilities or equipment before
. leaving the building? )
6. 'What plans have been made for rescue actions and med1ca1 services?
4" _ What kind of equipment has been installed to control or fight the .
2 fire? Who is in charge of inspecting this eqd"ment?
, 8. Who would actually fight a fire and how are these people trdinédeeh_//’ N
for that job? »
. b. How can‘emp}eyees find out about the fire prevention and protect1on

.

~
plan and the emergency action plan?

Page 6/SH-05 ’ a | 3
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i~. . — .. ACTIVITY 2! | e— S
. ’ S 1. List ftve tﬁiﬁgs which should be eonsidered_in a ‘ . ’t. ' :
fire pr'evenfé;m'ﬁJ plan. ’ . . '
. 3 a. , ) ’
L b. : |
. . ] } w' -
. d. ¢ ] ¢ \ —

e.

List three quest1qns a worker shou]d ask to f1nd out
if his workplace is well protected in case of fire

) 2.

or othér emergency. ) v .
» d. " L4 ‘ [N
’ b. _» ]
c. A

- Ny ~——

- r 4
OBJECTIVE 3: State the two kinds of fire-fighting

, activities that may be performed by fire briggde members.

If an employer decidés sto form a fire brigade within the pla‘t, there

are Wwo different kinds of fire-fighting activities to consider:

 Fire br1gade members be expected to control or put out fires . .
] that are in very ea stages. Members of this kind of brigade, . ’
should be trained in the use.Qf fire extinguishers, standpipes, '
and hoses, as well as first aid-procedures for the injuries that
may result frém fighting a fire. Such.training must include ’
classroom and "hapds-on" experience. : ;

« Sgme_fire brigade members may be expected to perform emergency
rescues and fight interior structural fires. (Interior structural -
fires affect the inside walls and basic support of the building.) .
The requirements, training, and persanal protective equipment for
- this grosp must be greater than for the early-stage firefighters.

If the company organizes its own employee fire brigade, then the'areaé
of the plant and the duties for which each eﬁbfoyee is responsible during a

fire, should be clearly assigned., It is ?!cg,eaSy to become confused in a

for the

stress situation, and thorough training and education are essential

1ndustrial fire brigade.

‘yea? for "ear]y'stageﬂ firefighters.

A

-

This training should take place at least once a
Thoce fire brigade members who are

. . .SH—OS/Page 7
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expected to f1ght 1nter1or gtructura] fires shou]d have an education or tra1n-

ing session at least every three months. ,Somet1mes training is held dur1ng

two or three weeks of plant shutdown each year, and refresher session may

be given more often. : S . !
Fire brigade members who are, go1ng to f1ght f1res which affec4L}he inte-

rior structure of the building, (that is, the interior walls,  ceil#ngs, beams

and sé on) rather than the contents of the bu1}d1ng on]x, must meet certﬁin

phys1ca1 requ1rements A physica} fitness program is recommended for them,.

and an employer shou]d not allow anyone with known heart d1sease, ep11ep5y,

or emphysema to be_a member‘of the.fire brigade w1th6ut,a doctor's perm1ss1Qn.

Persona] protective equipment (fire-resistant coats, gloves, and, so fqrth)

should be provided to all emelpyees who fidght interior structural fires. Such

equ1pmqnt should include protect1on for the head, body, legs, feet hands, }
arms, eyes and face.

»
/‘

. , . e
] ACTIVITY §: —

.Stdte three things an "early stage" f1refmghter shou]d
be trained in: ¢
1.

2. .
3: . . Tl . «

and two:extra provisiens an employer should make for

those trained to fight fires insidg the structure.
1 L.
2.

K4

7

OBJECTIVE &  Describe the conditions that can give way
M ’
to spontaneous ¢dmgustion. h

a

hd *
-

. Combustion and oxidation arg terms that must be understpoé in any diss-
sion of fire. #)xidation occurs when a substance "takes on" oxygen in a chemi-
cal Yeactioﬁ Slow oxidation occurs in many d1fferent situations where oxygen
is present. STow oxXtdation may Tead to spontaneoﬁs combustion, or fire.

Spontaneous means self-starting. Combustion is a chemical change 1n which

-

Page 8/5d-05
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. qgudatlon takes placesverg«r&pidly, so rap1d1y that not1;eab1e heat and light
l sare produced . : e y ,‘ oo
/

. For examp]e, oﬂy rags ledtnn a’ c]oset may s'udden]y burst 1nto flame and
‘cause a dangerous fire. The oU ‘in the rags ox1d1zes slow1y, if t‘he heat of
slow oxidation cannot escape, the: temperature ot' the rags rises h1gher and

' h‘lgher. Finally the oil and rags rea'sh v?h@tﬂs caHed 1gn1t1on temperature,e
the temperature at which ghey will, burst into f1a5ne. Combustion that occurs

. in this way is known as spontaneous combust’Pon -
.o Spontaneous combust1on is most, er]y to occur in poo;]y ventﬂated are'a.s
e where large quantities of orgamc mater"rals, or bulk mater1a1s soaked with
oﬂs, are stored. If thesk materials are packed 100s}1y, 1eay~qg a large °
- amount of surface open to ai r, then oxidation cah occur.” 1Y thegdwsea is poor-
ly ventﬂated then the hea'Fproduced by <Tow o>(1dat;on will no be carried

away . The heat will build up, eventuaUy starting. a fi re. \ .
e The best way to g/re@t spdntaneous combustion is to 'keep all oxygen (the
' air is 2% -oxygen) awdy from combust1b1e mater1a19 so thgt oxidation will not -

‘ - oceyr, Mate,r1a1s such as pa1nt- and oil- soaked rags shou]d be.stored”in’ .
t1ght1y ¢losed meta1 contamers 'Spontanepus combustion may also’ be preyented

by {1) ensurmg adequate ventilation, (2) removing externa1 sources ¢f heat, -

" -and (3) stor1ng materials in smaller quant1t‘1es in -approved s’a@fety containers. .‘.

¥

( ' - - ' o . , r
, ! r —' ACTWITY-'#: _ o . S
. F1H“1n the blanks. x ' ’
- ”~ e " "
: . occurs when a substance takes on’)

-
v

oxygen in a chemical reaction. Slow

o “may Jead tg. spontaneous ‘ Sporitanequs . ¢+ . " \' .
- P N . © NV
‘ ' ‘" peans o .Y
\ - - ¥, i g
Spontaneous . is most likely %o
. occur in S “areas where large
4 ° . . ' . .t
‘ quant1t1es of - materials, or bulk mater1a1s
) . soaked wi th »_, are stgred. If these rna',r
s jals are packed 1oose1/, leaving a large amount of ~.
surface , ° , then ox{dation N
o ' and subse'o‘uent spontaneous : will "eventu-
." — » aFly occur. : . : L. ) .
. . L 4 . . . . 3
' , . . - ! -
. . e SH-05/Page ¢
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The . best‘way to prevent spontaneous » ‘ .
is to keep 311 X away from combustible .

, - materidis’so that ... C wiT1 not odccur. -

v , . .

N - L v
y

OBJECTIVE 5: " Describe the. cheffistry o,f”fi're. ¢

Fire prevent1on and control ;hould begin with” an understanding of bas1c
f1re'chem1stry When- a substance that will bOrn is heated to its fgnition
' temperature, it will continue to burn as long as there -is fuel proper‘%emper-
ature, and a supply of oxygen. .,Tbese combine to produce a chain reaction that .
is ‘normally-called a fire pxram1 d (or. tetrahedron). Therefore, the four bagic
components of a fire are heat, oxygen, fuel, and chain reaction (Figure 3).
Remove any one component and the fire goes out. If this'process‘takeé place.
in ? confiped space, an exp]os1on may, result. 3
iy Fires can be é%tinguished or con-
trol¥ed by removing or inhibiting {holding’
in check) any one of these faur components
heat, oxy@én, fuel, ang chain reaction. -,
Heqt can be:taken away by cooling; oxygen
can bg removed oy shuttihg out the air.
Fuel cam be removed to an area where there1
is insufficient heat for ignition, and the
chemical reaction can be stopped by inhib-
iting the rapid_oxidotion of the fyel.

The most common way to extinguish &
fire by cooling is to apply a water'sprayt
More heat is requ1red to vapor1ze water
than to vaporize other ext1ngu1sﬁ1ng agents.,
When water is vaporized m%‘e into steam}
it expands 1700 times. The water vapor

Figure 3. Four basic
components of a fire. reduces the amount of oxygen avajlable to

* - ) . feed the flame.
Ext1ngu1sh1ng a f1re by . remov1ng;oxygen can pe accomp11shed by smothering

the burning area with a noncombustible materiat, suchlas a wet blanket, dirt,

sand, or a dry cgemicak extingu?shing agent, '

Page ,10/SH-Q5 » .
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‘ . 'Qemovmg fue] from a. f1 ré.is usuaHy 4 d1ff1CU1t and dangerous procedure; -
‘ ‘ however thg(e are a few exceptions. If a f]ammab]e gds should. catch f1re as
. . it flows through a pipe, that fire can be extinguished by shutt1ng off the
- fuel supply. Fldmmable 11qu1d stgrage tanks can be arranged so ‘their contents.
< can be bumped into a d1kéd area (an area set apart by a wa}] Qf dirg or stone.)
by o Interrupt1ng the qhem*ca] cha1n react1on of the fire Js accomp11shed by
/// using dry chemicals sﬂth as sod1um and™ potass1um 8icarbonate base and ammonium
. phosphate’base agentsp <2 “"/v . ~
- ‘ =
——— - ACTWITY LI — e A

< . il L1st the four components of a f1re pyram1d’a;d list
ey one way in which each component can be removed or
- - extinguished. e )
1.
. \A < i/ a - SR / ., .
- 4. o A r

CBJECTIVE 6: List and give examp]es of the major

) * causes of indystrial fires.

= . y e ‘f

" _d ’ . - -
Fire prevention can be accomplished thrqugh-an undersfanding.-of the

-

causgs of fires. The Associated Factory Mutual Fire Insurance Company re-
cently made & study-of more than 25, 000 1pdustr1a1 fires that took place gver

\\\ a ten-year period.- The repdrted causes of ignition in these fires are given

\ 3

. _below. . . . /
Electrical ignition is the leading cause of industrial fires, accounting
for 23 percent of all industrial fires. Most of. these fires start in elec-
trical wiring and motors. Overheated electrical equipment and arcs from short
circuwits in 1mprop§£vy installed and maintained e]ectr1ca1 equipment are two
of the leading causes of ignition. Only equipment that is approved by a
. nationad cest1ng.Jaborat0fy (such as Underwriters Laboratories) ‘for use in

hazardous locations, should be used where flammable gases or vapors may be '

prese Temporary or makeshift wiring, especially if it is faulty or ovcr-
. ) loaded, is an outstanding cause of electrifal fires., Portabie eléctric’tools.
¢ "y SH-05/Page 11
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on cor&s ould be inspected at frequent intervals and repaired
is needed. A1l electrical equipment, particularly
should be grounded or double insulated to protect the

and extensi
immediately, if repair

portab]e‘powen~t0615,
gpepa%ef‘y’Employees should Be taught the proper use of electrical equipment

and should never tamper with electrical eq@ipmenf without authority. »

B ] Smg&jng is the cause of 18 peréent of the fires:thét occur in industry.

Carelessly discarded cigarettes, pipe embers, and cigars are a major source

of fires.‘ It woluld ‘be extremeby difficult to comp]eté]y‘e]im1nate smoking in
K plant. However, smokdng should be allowedzonly in desiénated areas. Smok-’
ing should bgvprhibited in woodworking sheps, textile mills, f]oﬁ?.mills,

grain elevgtors, and places where flammable ‘or combustible products are manu-

factured; §jored, or used (Figure 4). ."No Smoking" areass should be marked
i -

with €onspicuous signs. .
In a large automobile manufacturing plant, several warehouse emplbyées

frequently took breaks in "secret rest areas" made of cardboard and plywood
that yere built into the bottom of storage tierd. When-a careﬁess worker left
a burning cigarette in ong of these nooks, the combustible plastic instrument
péﬁe]s nearby caught on fire. In this tase, breaking the "no smoking" rule
resulted in 18 acres of charred merchandise, $200 million in’direct loss@,

and $50 million in business 1nt§rﬁhﬁtiop 10sS.

'\‘!\‘

]

al

Smoking shouid be prohibited where flammable
or'combqstible materials are used.
. K . ’

—
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Friction is the cause of ten per of all industrial fires. Firesifre-

" quently result from overheated powep”Bransmission bearings and shafting in
buildings where dust and lint accumuf%te (Bu11d -up of dusts occurs in gra1n
elevators, cereal, text11e and woodwork1ng m111s, and in plastic and meta]-
workimg plants.). On be]t driven mach1nery where the belt is too tight or too
loose, friction can cause overheat1ng;yh1ch may result in a f1re. Frequent

# inspections should-be made to*®ensure that bearings are kept well lubricated

v, and do not "run hotf"’ Any accumulation of flahmab1e>dust or lint on bearings

should be'kept to.a minimum. Dr1p pansjshou]d be prov1ded beneath bearings

4' and should be cleaned frequent]y tB preven; 0i1 from dr1pp1ng on the floor or 4

.on combdstible” mater1a1s below. The.overa11 key to- friction control is to
have a good program of preventive ma1ntenance on plant machinery. .
Open flame's are probably the most ‘obvious source of ignition for ordinary
", combustib}es, and one would thrnk th%y could be most eas11y avoided. In fact,
open flames account for seven percent of industrial fires. Heating equipment,
torches, and ‘@1d1ng and cutt1ng opé'gt\ons are principal sources of open
f]ames He§;1ng equipment 1s comm0h1y used on, construct1on sites and Wit often

‘ . causes fires’ becausé people fail to insulate heaters from floors or other

combustible bases.' Heaters are bften not proyided with a good spark shield,
and the.use .of incorrect fuel causes fires. '?orches using gasoline, kerosene,
#r alcohol as'a fuel should beﬁp1aced so that the flames are at least 18
inches from wood surfaces. Torches ghould not be used around'*Iqmmable lig-
u1ds, paper, exce1s1or, or s1mT1ar ‘material.

When possible, we]d1ng‘and cutt1ng shou]d be done in special fire sqfe
areas-or rooms with concrete or meta] plate floors. In cases where welding
and.Cutting operations are performeé outside the‘spec1a1 fire safe area, .
"Hot WOrk“ permits should be obta1ned A "Hot Work" permit is a form or tag
that haséﬁggn_sjgned by the supérv1Sor to show that certain precautions have
.been taken. - Some of the typ1ca}‘precaut1dﬁs that might be required for a
"Hot Work" permit are 11sted here 4 ) ‘ .

v Inspect area S:ere work is. to be done. ' N
- Set ugf a fire watch. s .
¢ Provide fire ext1ngu1sher equxpment . . -

. Communicate to all departments concerned that "Hot Work" will
> . -be going on. . ’ 4

. s N . 16 - . + SH-05/Page 1?
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" for a plant, but knowing a
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» Isolate combustibles from ‘sources of ignition.
¥ o« Limis unauthor1ze¢}use of flame- or. shark- produc1ng ?qu1pment

Welding or cutt1ng should not be penn1tted in or near rooms conta1n1ng

flammable 1iguid,” vapor, or dust, nor in closed tanks or-other containers

A

a8

which -haye held'f]ammabie liquids, until the containers have been thoroughly

4%

Y

cleaned. f

_Some_ of the Other causes of 1ndu§br1a1 Fires are spontaneous combustion,

mo]ten substances, chem1cal sparks, stat1c sparks, "lightning, and arson.
. LS . )

\
R LN
_' h
~ .
. - -

List four maJor causes~of 1ndustr1a1 plant f1res‘and

AGTIVITY 6:

give two spec1f1c ernmp]es of each., !
: X

‘ 2 ! ) ) ] -
3. ' . ’ .. ..
Y R -
4,
o - v
‘. ‘4
OBJECTIVE 7:

*, 4 »
Contrast "noncombustible" and "filfe- . : |

! resistive" construction.

thp'workers consfder fire safety in the workplace, they are bound to
g1ve thdught to the construct1on of the building in which they work. Few

) emp]oyees are in 3 position ta control the design or se1éft1on of ‘materials

types of bu11d1ng ‘construction leads to-a
greater underscand1ng of'fxre hazards. S

Y. the present time, bu11d1ng codes extst on the state and 1gea1 1evels
A blilding code regulates and contrels building design, construct1on, materi
als, Wocatwon, and occupancy {the use to whgch a building is put).
safety provisions 1n state and local codes are based on the standards pub-
11shed by the Natwonab Fire Protection Association (NFPA):

Both the building department and fire‘prevention'bureau need gualified,

experienced people to properly regulate all the aspects of life safety that

’he firn

A11 building codes recognize several types of building construc-
~Most building codes

can arise.
tion, each having a varying degree of fire resistance.
4

o

[
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classify five stdndgra'types of building coXstruction: a a ~ -
« Firé-resistive (able to survive fires of a certain heat for a certain
length of time).. ’
+ Heavy timber (1oad- bear1ng beams and walls are thick wood that w1th—
stand burning for a 1ong period of time). .

Noncombustible (the strycture wm]] not burn, but is vulnerable to
fire and may collapse).

s Qrdinary constr&mn (outs1de waHs are noncombust1b1e, 1ns1de,walls
are combust1b1e) . ,

r

. Wood frame: (mostly wood). *

The c]ass1f1cat1on of bu11d1ng construction and building mater1a1s is .
based. upon the umber of hours that the mater1a1s cag‘res1st the effects of
fire. Ratings may indicate one hour, two hours, or many hours of resistance

!

- to fire. . - . L

t .o .. . . M
\ .  TFire-resistive construction requires that all structural members, such
rd
as-walls, co]umns, floors, and roof construction are of noncombustible mate-
(The term “fire-resistive™ is

r1a15 with a spec1f1ed fire-resistance rating.
somet1mes m1staken1y taken to mean "fire proof " Actua]1y,m“f1re~res1st1ve
'descr1bes a broad range of structural systems that can withstand fires of

specjfied intensity and duration without failure.) _Fire-resistive structures

do not contribute fuel to a fire. However, combustible trim, ceilings, and ,

other <interior finish.and furnishings can feed a fire and pose a serious

- tﬁ}eat‘to 1ife safegf. Attempts sH6u1d be made to limit the amount of combus-

tible material in a building, both in its construgtion andein its contents.
L}
;This includes cofitrol of #he use, handling, and storage of flammable and

f combustible liquids, gases,\and/so17ds ‘L.

In heavy timber construction, the 1oad bear1ng walls, columns, beams,
"and dir ers’mai be of waod. Heavy timber construct1on results in a slow-
“The wood timbers can burn, but because of their thickness
they must be exposed to f1re~for a long period of time

3

burning Ruilding.
'(six to e{ght inches),
befoce structural collapse takes place.

Noncombustible structures include all .Lypes of construction in which the
‘structure itself §s noncombust1b1e but not fire resistant.  Examples are ex-
oosed steel beams and co]umns, masonry, and metat. Beeause of the tendency
of stee1 to warp, buck]e, .andcollapse under moderate fire exposure, non-

c0mbust1b1e constructron is best su1ted for business or manufactur1ng companies
¢
[ »* . M
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g in which ,the risk of fire from daily ope}ations'is very 1ow: If quantities. T ’
of combustible materials are present, the building ,shogld be brdtécted with
an automatic sprinkler system. - '
Ordinary construction consiss of masonry exterlior‘ bearing walls that
are of noncombustible construction. Interior ?raming’, floors, and roofs are
_made of wood or other combustible materials whose "bulk" is less than that
requwed for heavy timber construction. This type of bu11d1ng dom1nates in'
. congested areas of large cities. Oh]y busmesses in %hich the fire nazards
are moderate should occupy these structures The use of highly combust1ble/
interior f1n1shes (paints, wallpapers) siwould be avo1ded where poss1ble
’ ' Woed frame constructwn consists pr\1mar11y of wood exterior walls, parti--
tions, floors, and roofs. Exterior walls may be sheathed with brick venéer,
stucco, *metal clad, .cement-asbestos,,or asphalt siding. The wood frage con- 3
struction is generally oonsiaergd infeérior to other types of construction
from a fire safety standpoint. Wood frame constructjon ca}lﬁe made reasonably
safe for light-hazard occupancies through. the use of noneombustible interior
finishes, pr:ovision of exits, and other fire safety measures. Automatic
sprinkler systems can greatly 1mprove the overall fire safety out]ook in wood ‘
- frame construction. o .
{ e ' .
‘ _ ACTIVITY 7: _ N
Fill 1‘n~£he blanks be%v with the five types og
construction, in order of safety. 4 —

- Offers most fire protection: 1 ¢
- ' L2
" 3. , _
’ ‘ y — ,

Offers least fire protection: 5/

. OBJECTIVE 8: Corrrpare standp1pe and automat1c sprinkler
) extinguishing systems. (

¢
0 -

5

\ .
No fine preventnor\ progﬁm shou]d rély on dne type of protectwn‘ In .
'Y /{égdmtmn to fire- res1st1ve consbructwn, emergency planmng, preventwe house-

keeping,,and other measures discussed in this ‘m‘odule, equipment is needed ’
30 . L

~ s ~ b
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to'ext1ngu1sh and contrd] f1res Included in this kind of equipment are
» standp1pe .and, automat1c sprlnkler extinguishing systems, »
' An 1mporxlant Wto emp]oyeest*yho dre fighting a fire prior to the arriv-
-al of the f1re department is a standpipe system Fire standp1pe} are often
1nsta11ed in ta]l bU11dvﬂgs, 1nst1tut1ons, pub11c assembly bu11d1ngs, and
other h1gh hazard 1ocat1ons A standpipe is a riser water pipe within the
v structyre, of a Size determ1ned by the @st1mated water flow needed. Stand-
— p1pes are usual]y found in sta1rwe]1s,lor sgeged ovgr the floor ared so that
any gtven 1ocat1on is wigin 100 feet of the standp1pe'hose connection. Usu-
ally, a 1 1/2-inch hose lime will be connected to the standp1pe for firsts
line defense by’ the bu11d1ng occupants or private fire brigade members. The
public fire department w111 bring its own 2 1/2- 1nch hoses to connect to‘the
2 1/2-inch ports on the riser. . ' :
Norma11y, the standp1pe 'sys tem will be a wet-pipe system Jr;hat 1s, water
\\' will be available in the system at a1l times. In some rare cases, it will be
a dry- p1pe system, with no water ava11ab1e through the system unt1l the fire
department pump truck;pupp11es 1t The ‘wet- p1pe system is the preferred sys-
v tém and should be supplied by two 1ndependent sources of wate;

., The derived pressure from the water supp]y should be a m1n1mm¥ of 20
pounds per square inch (psi) at tffe highest outlet 1n the standpipe, and
preferably 40 to 50 psi when the water is flowing./ A supplementary supply. of
water to the standpipe should a1ways be furn1sheg by the fire department
Fire departmen; pump trucks can supply water to tbe standp1pe system bylmeans

, of a connection at the base of the building. At least one such connection

I!--vshould e provided for each standpipe system

o An automatic spr1nk1er system—i,s similar to a standp1pe system in con- -’
struct1on‘and supply. By means of a serijes of sprinkler heads, a Spg1nk1er
system is designed to automaticaﬁ]y.release.water tp extinguish'a~?ﬁ¢e or to
hold' it in check until further aid can arrivee, The sprinkler head is fed by

o a series of pipe lines graduated 1n size. Automatﬁ'_sprinkler systems are
. , credited with be1ng the best countérattack aga1nst fire. In tact, sprinkler
i * systeéms have an.outstanding record*of &fficiency: In 96 percent of the fires

, . in sprinkTered buildings’, the sprink1erjhas extinguished or controlled the .
o f1re Most failures of sprinkler systems dre due to human errdr-rathér than
¥ ‘ the system failure. g . ‘ RN
y ¢ A
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The spr1nk1er head is act1vated by heat and is des1gned to, operate at
vary1ng temperatures dependent upon the normal temperature ofsthe area to be
protected. Normally, the area covered by one sprinkler head 1s 100 square
feet in industrial areas.  In'offices, one sprinkfer can cover up te 225 feet.
The standard spr1nk1er head has a 1/2-inch discharge open1ng and must nave a

nimum pressure of seven to eight psi, with 15 p3§ be1ng more deswr\p]e At

is pressure — 15 psi — the’ de11very rate of water 1n-galTons per minute
should be 22 gpm. Like thef standpipe system, the automatic spr1nk1er system
must have a good flow of water and it must come from a re11ai¢\ Sour;e
Sprinkler systems come in various types that, in general, w11T all within
one of the four classifications 11sted here:

« The wet-pipe system (Figure 5) a1ways contains water under pressure
in the piping.,  The water will automatically flow when a hHead is
opened, and wa\er will be discharged immediately. The -automatic
alarm valve sets off a wapning signal when water flows through, the
sprinkler piping. i .

. A Iy
, TO SPRINKLERSS

TO SPRINKLERS =

a. No flow of water W flowing to sprinkiers snd to alarms

Figure 5./ A wet-pipe sprinkler system.

* The dryap1pe system (Figure 6) is used where ‘there is a danger
of freeging. The ptp1ng contains air under pressure in place
of water. [f a head is opendd, the a1r-pressure is released
causing, a remote dry-pipe valve to Ofen. ‘This open valve pe€r-
mits water to enter the-.system and flow to the open heads. The _
dry-pipe system is slightly slower ,in getting water to the fire
«than a set-p1pe system, but the pipes will not fregze and burst.

4

AN

N . N - r
. . . . .
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a8 Before operstion b, After operation

-

‘ ‘ Figure 6. A dry-pipe system valve.

+ A preaction system-.is designed to protect buildings from water
damage if water’ should be released without F\re.; An added safety

| feature prevents water from being re]qasedithrough the open nead
or ghrough faulty piping until a heat-detecting device is acti-
vated. This device opens a preaction valve controlling the flow
‘of water.

. A deluge system has all sprinkler heads open at &11 times. The
water is contrplled by a deluge valve, similar to a preaction
valve, which is actdvated by a heat-detection device. When this
deviteSs activated, there will be a "deluge" érush of water)
delivered to ‘the area being protected. penefﬁﬂ\y, deluge systems
are used in areas of greater-than-average hazard. Such areas may
include explgsives plants, lacquer ptants, and buildings cdn-
taining large amounts of f]ammag]e mat9r1a1fgp

Any given installation can have a coﬁ%‘nation of ‘the various sprinkler -

systems, depending on hdw much prq;ection is qgedgd.
' %
_ ACTIVITY 8: R
Fi113n the blanks. )

1. The best sprinkler systdm to use in buildings where

pipes couid freeze would be r e
2. A __¢ : sprinkler system Eag an added
N safety feature which prevents water being released
- by accident. i
3. Ina system all sprinkler heads

are open g11 the time.
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d.BJEC'TIVE 9: Compare portabMe Fire e‘ﬁﬂguisheré for

[ 4 N . . . .
) ( specific classes of fires. ! ) oo ',
. e

-

Por%ab]e.f?re extinguishers are 3;7& to supp]ement‘stangpipe and sprin-
kler systems. Portable fire extinguishers can often preciude the action of
- the sprink]eFNSystem§ because they. can\prevent a small fire from spreading.
"Portable" is the term applied to manualPy-operated equipment (eéqujpment "
operated by hand) that is u;ed on small fies. Usually portable extingu{sﬁers !
are used in the time between discovery of a fire and the functioning of aﬁto-,
matic equipment or ihe arrival of p?ofess?onal firefighters. In order to be
"effective, portable fire extinguishers must be — .
i .'Reliab]e'(approvéd by a national Eesting 1aboﬁa{ory).
;‘The proper type for each class of firé?;pdt may occur in the area.
+ Sufficient in quantity to protect against the exposure in the area.
@ + Located wﬁere they are readily accessible for immediate use.

+ Maintained in perfect operating condition, inspected visué]?y'on a
monthly basis, and tested hydrostatically (to megsure the pressure)

once a year. : ) i ‘

Portable fire extfnguiéhers are clasﬁifiéd to indicate their ability to
l o control specific classes of firesﬁ Labels on extinguishets indicate the
class and relative size off fire that they are expected to control. In accor-
dance with the National Fire Protection Association (NFPA). Standard No. 10,°
fire extinguishers are classified as follows: ) *

Class>A’Eif§bgudshers contain water. They are used for
"fighting fires where paper, wood, or cloth (known as

ordinary combustibles) are feeding the flames. The symbol
“for these extinguishers is a green triangle with the letter

A on it. The number indicates the fire extingutshing capna- )
"bility of each unit. For example, .a 4-A unit ¢an be expected
' to exttgguish'approximately twice as much fire as a 2-A unit.

Class B extinguishers usually contain a dry chemica} or
* carbon dioxide.. They are used for fighting fires where ¢
flammable or combustible liguids, such as oil, paint, grease,
dr gasoline are feeding the flames. The symbol for these
extinguishers is a blue square with the letter B on it. The
.onumb&¥® indicates the area in squage feet. For example, a’
10-B untt can be expected to extinguish 10 square feet of
deep-layer flammable liquid fire. ' /\b
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Class C extinguishers contain a_dry nonconductive chemical.

These extinguishers are used to‘fight electrical fires, where '
electrical shock would be a hazard if water base extjnguishers
were use A red circle with the letter C'on 1tiis %hé/éymbol

for Class C extinguishers.

Class D extinguishers contain specm] extinguishing agents

that can fight fires fed by combustible metals (magnesfm,

titanium). Class D extinguishers are symbolized by the letter '

D on a star. Persons working in areas where Class D fire

hazards exist must be made awa® of the danger; in using Class

. A, B, or C extinguishers on a Class D fire, as well as the
correct way to extinguish Class D fires.

o ! ~
- - % .
L]

asssssssssessssss ACTIVITY 9! s

While working at a refuel point, filling a 5-gallon safety
can with gasoline, you ac;ident]y‘drop thé 5-g@1]on can

4
’ - and the gasoling spills over the floor. In case of a
- poésibie fire outbreak, you quickly locate a row of various
T~ ‘ types of fire extinguishers. Which of the following do you
st choose? Circle the correct answer. .
‘ ' a. Class A extinguis‘her. . - .
b. Class B extinguisher.
: c. Class C exfinguishé}. i : i
d C1§ss D extinguisher. L
- ¢ OBJECTIVE 10: Briefly describe the characteristics of .
-the following fire protecf%on systems:
MWateér Spray _Foam _
€arbon Dioxide . Halogenated .

l . Dry Chemical
L , .
" Any of the extinguishiﬁg égents‘mentioned prev100?1x San also be ussd'in
special fire protection systgms. These sytems have the potential to-bring
‘ ~ the fire under control before the fire department arrives.’
A water spray Systéﬁ is similar to a sprinkler system in that piping
delivers #ater "through a nozzle over and around a particular hazard. This
sys tem may‘be manual, having to be turned on when needed, or it may be fully
‘- automatic. This sytem is designed to protect flammable 1iquid or gas storage,

' Ld
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drum storage areas, large e1ectr1ca1 transfarmers, and some exp]os1ve manu-

facturing processes. Because of its low electrical conduct1V1ty, water spray

applied through fixed p1p1ng.5ystems on electrical equipment with voltages

as high as 345,000 volts has proved practical. , Controlled burning rather than

total extinguishment may be the goal of a water spray system. fy keep1ng
containers coo_eg_gga1nst exgansiop and explosion, the fire can be controlled.
There could be great danger of a further explosion if the leaking gas or lig-
uid were extingyished and then lighted again by an8ther source of ignition.

‘In a situation where burning is controlled, it may be possible to shut off

the supply of fuel or let the burning continue until the 1iquid or gas burns
itself out. ) . ' . ,
An automatica]iy activated ,arbon dioxide system (CO.) has'several ad-‘
vantages. Damage‘to equipment is minimal: because there is no liquid or solid
residue. People can return to work promptly in areas where there has been no
extensive damage. CO0. has a low- cooling effect. In the case of extensive
burn1ng, it may be necessary to keep the reom closed up and the inert atmos-

phere maintained until all danger has past. A CO, system is normally released

v

in a sealed-off area so that the inert atmospheye remains. )

'C0, causes negligible damage as an extinguishing agent. For®this reasoén
it is used for vaults, computers; record rooms, and other places where the
contents of the area have a high value. When the sytem is activated, the CQ.
gquickly retards vision byﬂ%orming a fog, and there is a dangerv?ﬁ the oxygen
deficiency of the atmosphere in the room. Because of this potential danger,
the system has a warning s1gna1 The signal will sound an alarm about 30
seconds-before the Sysﬂam triggers -itself, so that personnel can. be evacuated

. and the room closed.

A dry chemical system is a rapid ext1ngu1sh1ng system, extremely effec-
tive for surface fires and for use over flammable liquids, such as dip tanksa
liquid storage, or 1iquid spili areas. Because it is noncohduct1ve the dry
chemical system is useful for® extinguishing.fires in e]ectrical equ1>}mnt.
However, this type of system can cause damége'to delicate installations such

as switchboards and computers. Extinguishin@ action results mainly from the

1nterrupt1on of the chemical, flame-chain reaction by the dry chemical agent.

v
\

s -
W
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Dry chemical extinguishing systems are growing 1n-hse in installations
such as restaurants-or cooking facilities. Such systems.are used in the range
hoods, in exhaust duct systems, and over deep-fat fryers. )

N A fixed-foam system is the ideal system for outdoor storage tanks. The ‘f"

4
system is des1gned to cover the entire: floor area with foam,J£31ch may be .

either a mechanical or a chemical foam. The foam m3§ be piped from a central e
foam house to the tank out]etg, or the foam producing units may hook up toe
the tdnk d1scharge piping when a f1re occurs.

Automatic halogenated systems_are being used today in areas such as elec-
tronic data processing centers and record storage rooms where water based
systems;re not desjrable. In low con'centrations (below 7%), halogen is a

 nontoxic agent. It is\an odorless,:colorless, nonconductive gas which extin-

guishes fires by break1ng wn the chemical reactioh of fuel and oxygen. ‘-

Hatogenated systems}are not effective aga1nst certain types of flammable mate-

v
rials such ass . ‘ ,

. » Fuels containing their own oxidizing agent, such as qrganic peroxides.

. Combustib]e metals, such as sodium, potassium, and maénesium.
.« Metal hydroxides, such as }ithium hydroxide. . 13 ;
. Additiona]ﬁy, halogen‘has limited effectiveness on Class' A f{;eé when the
ha]ogenated.agent is at a concentrat1on below 10%. Also, halogen systems are
extremely %ost]y, the agent‘1tse1f costs approximately ten t1mes the cost of.

<

'carbon,d1ox1de‘(coz).

N

Ad‘inTY 10: -

\\\\_ State twd facts about each of the following systems.
1. Water spray system. . . .

. 4 ' - . *

N\ 2. Carbon dioxide system. 4 ' . - ’ .
" oa. ' ' :
b.” .- [\ - :
3. Dry chemical system.:
a . . L]
. . 3 < —_
- b. N
* . . L3

-
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= ) B > ) ~ . ’ ’ -
4. Foam system.< .- . 0. ’ .».
» : a° . - ¢ - » ’
b. : : ‘ -,
H{Qggenated system. ' RN v
- ) ' -
{ . -
b, - & ' S .

h's
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1

ACTIVITY 1 - .

1. To have am workers leave the building. i~ . ’
2. _train a sma\H group of employees to f1ght the fire.
.3 train a]T workérs in fire-protection and ffire fighting.
Planned escape routes ~and, actions: g ‘ :

~”

1
2. A way to account for aH employees once evacuation has taken place

3. . Assigned reschue and medical duties. - o ! .
4. - The way the fire is to be reported. C & ’
5

+ *The names of key employees in the plan.

- i R .
.
. . - B
. . .
" ~ - -
» - N ' . . . ‘ ¢
' ) .
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ACTIVITY 2.~ -~ = -
1. a. F1re hazards.
Po‘tent1a1\gn1tqon sources. ' L ' ’

b

c. Good housekeeping pract1ces
d: Good ma1ntenance programs
e.

Good cho1ce of equ1pment to prevent and f1ght fires. . .
2. Any three of the Yollowing. . : : . .
What/are the hazards in the workp]ace and what has Qeen ‘done to control,
= - them? .

!

- How is a fire to be- detected and reported?

How should people leave the area apd how will they be accounted for
.after leaving?

¥ Who has_to, shut down utilitigs or equipment?

What plamsRave Been made foc rescue actions and medical services?
Mhat kind of equipment is there to contr01 or fight fire? '
Who 1nspects this equipment?

' Who would f1ght the fire and how have”they been trained? -
"How can workers find out .about the fire prevention and emergency action '
plan? . " : o IR

ACTIVITY 3 ' ’ )

. Any thr(e\; of the foﬂomng T~ ' T /f.

' Use omré ext1ngu1shers, use of standp1pes, use of hoses; fi rst atd
pfocedfes for injuries they may'meet in f1ght1ng fires. J ) _

and any two of the following: . -

Supp]y personal protect1ve equanent. a test for phys1ca1 fitness; a
Y-physical fitness prog¥am. o

Acnvﬂ & . - o
. tion; oxidation; combust1on' self-starting. .
Combustion; po&?1y vent11atéd, organic; open to the air; combustion.
(/—\‘ Combustion; oxygen or air; dOxidation. . o .
wirys ' -
.~ Oxygen — smother with blanket, dirt.or sand. .
v Fuel — turn off valve, burn-out. ) ) » |

Heat —.cooling with water.
Chain Reaction — dry chemicals.

E- TR VS BN S
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ACTIVITY 6

Electrical ignition; overheated e]ectr1ca1 equ1pment, arcs from short
circuits.

Smoking; carelessly discarded cigarettes, c1gars and pipe embers; °
smoking inva nondes1gnated area.

Friction; belts that are too loose or too tight on be 1t-driveﬁ machinery;
an accumulation of dust or lint on bearings. -

Any two — open flames; heating equipment; torches or welding and
cutting operations; incorrect use of fue] 1ack of spark shieid or
1nsu1at1on —

) ACTIVITY 7

N

-

1.

9 W N

Fire-resistive. .
Heavy timber.

‘Noncombustible. ‘ .

Ordinary.
Wood frame. ‘ C - .

"\

ACTIVITY 8

1.
2.
3,

Bry-pipe system. e  J
Preaction. .

, Deluge. ' ..

ACTIVITY 9 - . - .

b. Class B extinguisher. ' o .

ACTIVITY 10 , , s PN

1.

Page 26/SH-05 ) ) .

Any two of the following.

Works like a spriinkler system; used to proﬂ!ct flammable liquid or gas
storage; used to protect drum storage; used in some explosive manufac-
turing process; used on some larde electrical transformers; controls
fire, rather than extinguishing it. N -

Any two of the Following. -

Causes little damage; used for high vélue rooms; clouds the vision;
depletes the oxygen available for breathing; has a warning signal.

Any two of the following. ’ )

Works very qu1ck1y, used for surface fires and over flammable liquids;
is nonconductive; useful for electrical equipment; may damage computers
or switchboards; interrupts the chemical, flame-chain reaction; used i
restaurants or cooking facilities.

’



-t

Any two-of the fo110w1ngg
Best .system for outdoor storage tanks; cevers entire f]oor area with

-foam; may De piped to'the f1re, units may be hooked up when a fire

ogcurs. . ‘ .
Any two of the fo11ow1ng

Used in areas such as e]e;tron1c dé!!‘process1ng centers; halogen is
odorless, colorless and nonconduct1ve puts out fire by breaking down
the chemical reactjon of~fuel -and oxygen; canngt be used on-.certain
types of flammable matertals. (organ1c peroxidesy.sodium, potassium,

. magnesium, lithium hydrox1de), is nontoxic at concentrations of less

than 7%; "is very expensive; has a limited effect on Class A fires at
below 10% concentrat1oq -

‘

.
b

- 2 )

»
b
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