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gencrators, and terminals, Where precipitation or con-
densation is unavaidable, insulatars that have ribbed sur-
faces 1o increase the teakage path length should be used.
Al all conductors locuted nearby shoutd be grounded so
that any leakage currents will be safely drained away.,

4-4.2 FIRE CONTROL SYSTEMS

Fire controlsystems are systems that, upos detection of

lire. tuhe measures to contain or extinguish the fire hy
spraying or Howmding the sren or by containing the lire hy
awtomitically shutting ol fuel supplics,

4-4.2.1 Extinguishing Systems

Extinguishing svstems include both nuinual ad suto-
maltic apparatus desigoed (o eatinguish fire by smother-
ing or cooling the Himes, T he Gimiliar Gire eatinguisher is
an exampie of @ manual system. To operate anuil ses-
tems, persanncl muost position the extingoishee near the
fire, activpte i, and direet the ow of the extinguishing
agent toward the lames, Automatic systems are penma-
ocotly instabled and contigured so tha, upon detection of
tiie, the arcas nosi suscepiibie o, or most ikely danaged
by, tire are covered by the extinguishing agemt. Manual
and automatic systems miay use the same extinguishing
ageats, Agents suitable tor the combinéd liguid Tuel and
clectvical ires Tikely to oceur in engine-driven-genceator
seis are discuased in the paragraphs tha foflow,

4-L01.10  Carbon Dioxide
Cr, anaoflanuable gas ot aormal temperatuies aoud

PIUASUTCS, I8 uunpui.\nmlu.\ atconceatrations betaw 950, 1L

agis tosn I )
support Lumhn.\lmn or. i’ stored under peessure okl
couled with rapid expansion upon expulsion, by produg-
ing @ powdered dry ice. which rapidly coals the burning
ohjects, Because of the tow temperiature of dry ice, CO;,
dry e extinguishers shuuld be used unly an apparatus
that can withstand sudden cold 1emperitures,

Available CO; extinguisher conligurations include
postable tanks, lixed tanks with long, Nexible hoses, of
central tinks connected o permancotly installed noszles,
1 hese extinguishers are appropriate lor cleetrical or lig-
uid lued lises, and they shoutd contain sullicient gas o il
completely the enclosed arca in which they e to be used.,
plus an allowanee Tor leanhage. Extinguishers to be used in
apuen arcas Monkl have o capacity sallicieat to Hood the
sielace with pas andi or solid mixture Tor | min, Sizing
comiderations e discussed in il 6,

The cllectiveness ol COLextinguishens is minimal Tor
materials that vantain their own oxidizing apents sl
supecheated matesialy with sullicient heat setention 1o

Treignite alter the COy has dissipated, he hazands intio-
duced by the use ol CO s extinguishing sgent inclde
Irexsing of Lissie ypon exposiie Lo the gascous CO; amdy
ur diy ice sereans, saflocition (o oxypen-delicient atmo-
spheses (eontined spaces). and reduced visibility during

wimergeney exiling due 1o the dry ice “snow™,
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4-4.2.1.2 Halogenaicd Agents

Halogenated agenls are hydrocarbons in which the
hydvogen atoms are replaced by an clement from the
hatogen series. Example halogens are listed in “Tablc 4.3,
Those containing uorine are the most stable und least
tonic. Chlorine and hromine atoms inerease the ability ol
she halogenuted agents ta extinguish fires, but increased
toxicity iy o resull,

Concern about the toxicity of hatogenated agents tha
were developed belore Wortd War 1) led 1o the study of
clieets of halogenated agenls und the identiltcation of
Fiadon 300 and §21§ ax safe lire-yuppression agents, Both
are gases at 23°C (74°F) but can be stored as liguids in
presaure veasels, While saome halogenated agents aire cor-
roxive, these are not and thercby permit their use around
clectricul apparmus without damage 1o the cquipment,

Hitogenaied agents suppress fires by chemically react-
ing with the hurning reactants. Total Queding ol the arca
is oot pecessary o extinguish lires, and coneentritions as
low as 5 10 8% are sullicient, Human exposure o the
Iollowing unnpnund\ \Imuld be kept below \le.lllld
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1201 and 4 Tar the Halon 1211, A greater !mf.m. is the
texie materials that may he produced upon heating of
these halogenated compounds 1o 4827 C (W0 F) ardrom
cantact with flame, Toxic compounds that may be pro-
duced at aliis temperature inclode hydrochforic acid
(IO and chlorine gas (Cly),

Halopenated agents arc used usually as part ol s perma-
nently installed system thin wotally Noods the enclosed
arci, | his system is used in conjunetion with other ays-
temis o shut down ventilition systems and (o warn per-
sonnel of the presence of halogens. These systems are
installed on airceaft, vehicles, and engine-driven-gencerator
sets, Such systems arc suitable in conditions where

Lo A clean agent is required,

2. Live cleetricu) conductors are presemt,
I, Fhammable gases are prescm.

4, Surface burning materials are present,
5. Vituabice abjects are 1o be protected,
6. Personnel are present.

7. Water is limited.

W ll.lli'il

4-4.2.1.}  Dry Chemicals

Nodinm bicarbonate, polassium bicarbonate, potas-
sivnn chioride, urea-potassium hicarbonate, o monoain-
menium phosphiate in powder lorm are sometimes used
fo extingaish Gres, These materials extinguish fies by
smotheting, cooling, radiation shickling, and chemical
ceaction, ‘They are most chliective Tor liguids siud sortace
harening nuerials, Since the materials are noncomductive,
dry chemigals e expecially suitable log engine-driven-
pencraiot acl fires where ciectricity i Tuct me boih
present. Watee or other wetting extinguishing sgenis imay
be necessary 1o exlinguish lires smoldering beneath the
materinl surlace, Powders are expecially suitable lor lig-
uid fires and electrical lives,
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