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If an outside resource is called to assist in the extinguishment of afire on amarinevessel,

it can be conclude that the incident is larger than the ships system can handle. Tankersin
particular pose difficulty when the cargo is involved due to the closed design of the
product system. In the event a fire occurs in the product tanks the closed system becomes
breached, meaning that the vapor space above the liquid level is the explosive range. At
the time of ignition a vapor air explosion will occur, the magnitude of the vapor air
explosion is dependant upon the volume of liquid in the tank. The larger the vapor space
the larger the resulting vapor air explosion.

The energy released from the vapor air explosion exits via the week points of the closed
system, to include ullage hole covers, inspection covers, deck weld seams, etc.
Unfortunately the vapor air explosion can also damage the firewater piping rendering the
ships fire-fighting capabilities useless. As the fire progresses and the deck plate begins to
warp due to the intense heat the separating cargo tank bulkheads can separate at the point
between the under deck and the bulkhead itself. When this occurs the vapors in the

Adjoining tanks come in contact with the open flames and another vapor air explosion
can occur. This process can continue until al of the cargo holds are involved in fire, al
the while reducing the vesseals structural integrity. As an outside resource this is how a
response team normally finds the vessel, multiple if not al cargo tanks involved,
compromised vessd gability, damaged fire water system, with no crew onboard.

The sdection of firefighting equipment isimportant, as many obstacles must be

overcome if the effort is to be successful.

Equipment Sdection

Monitor Nozzles— Although the gppearanceis of onelargefirein redity theincident is
compased of many smaller fires separated by bulkheads burning smultaneoudy. If the
application dengty is based upon the entire desk space and not the individud cargo tanks
the possibility for success greetly escalates. Severd important nozzle features should be
conddered. The nozzle through distance, or reach, is an important factor because the
streams have to be ddivered to the fud surface. The greater the distance of the nozzle
stream the further the response vessel can stand off of the burning vessdl resultinginan
overd| safer fire fighting effort. The nozzle should aso produce atight stream pettern,
the longer the stream stay's together the less fdlout resulting in higher gpplication
dengtiesto the fuel surface. Another feature to congder is the ability to change the
pattern of the stream from Straight stream to full fog. Thisisimportant for two reasons, &
the initid stage of the atack the monitor sreams should be on straight stream to dlow for
the greatest distance of the nozzle stream, in the position is where the term knock-down
(90% of extinguishment) takes place, as extinguishment begins and the mgority of the
burning liquid is extinguished the fire fighting vessdl begins to move doser to the
distressed tanker, the fire fighting eff orts become more precise as the remaining fires are
usudly separated and spread out aong the deck.. Full fog capability on the nozzle
provides the fire fighter with the protection in the event the fire should reflash while



being in dose proximity. Variable gdlonage nozzles are an added bonus when compared
to the andard fixed gdlonage. Asthe fire fighting team approaches the vessd the nozzle
volumes can be reduced diminating the full force impact that aresultsin ahigh volume
monitor a close rarge, this concept aso reduces the surface impact velocity of the
streams and prevents the spreading of fuel. Asthe fire reducesin size and thefirefighting
efforts become more precise the nozzle volumes need to be reduced. The nozzle selected
should dso have the cgpability of remate foam proportioning outside the fire fighting
vesds system. This ability provides the fire fighting team the redundancy of foam
proportioning in the event the foam system fails or when the foam concentrate reserves
are depleted in the system.

Hydro-Chem Nozzles— Another feature that enhances the safety and extinguishing
effortsisadud agent system caled Hydro-Chem. Described as a self-contained
chemicd additive sysem cgpable of mixing, aspirating, and ddivering a high qudity
finished foam while smultaneoudy discharging dry chemicd into the center of the

meagter stream for maximum range. This technology could be supplied with the fire
fighting vessd's water/foam monitors or as a sand-adone system. Asthe datic fires are
extinguished normally there are many fires burning at the opening of the cargo tanks
where the above deck plating remains intact. One must first understand the concept of
flammable liquid fire fighting to appreciate the sgnificance of this technology. The
flammeable liquids contained in the tanks are extinguished by the gpplication of afoam
blanket. The foam blanket travels across the fud surface and eiminates the vepor yidd
preventing the vapors from forming flammable mixtures with air abovethe liquid surface.
Asthe foam blanket is gpplied in afud tank that has the above deck space intact the
vapors produced by the fuel surface are Suppressed but the vapors above the blanket are
il present but the vapor to oxygen ratio isto rich to burn. Asthe smal fires burning at
the hatches continue the vapor ingde the tank are consumed by the smdl fires (can be
classfied as vent fires) the consumed vapors are replaced by the externd atmospheric air.
Asthis process continues the vapor space above the foam blanket continues to lean out
until the vapor space reaches the explosive range resulting in another vapor air exploson.
These types of vent fires are best extinguished via the use of dry chemicd. Hydro-Chem
provides the fire fighting teams with amethod of deploying dry chemica a grester
distances with increased application dengties.

Foam wands — Foam wands are smd|l portable foam making devices that can be placed to
provide a direct foam agpplication in areas where larger monitors or where safety issues
utilizing hand lines are not possble. Only avery smdl opening is required to blanket a

fud surface, the foam produced from these devicesis a homogeneous array of very small
gable bubbles with along drain time providing superior post suppresson.

Therma imaging and infrared thermometers - Bath types of technology isimportant to
reved firesthat may not be vishle to the eye (i.e. under deck). It must be noted that after
extinguishment the incident changes from afire scenario to aexposad fud and vapor
scenario. The gted sructure retains the heat from the fire for along duration in
conjunction with oxygen sarved fires in the tanks that produce a heavy build up of

carbon deposits on the under deck surfaces. These are both sources for reignition of the



product involved. The therma imaging device will provide a broad scan of the gpaces
involved while the infrared thermometers (pyrometers) will indicate actud temperatures

expodng the areas in question.

Foam Concentrate — Defined as a stable aggregation of smdl bubbles of lower dengty
than oil or water that demondrate a tenacious qudity for covering horizonta surfaces.

Foam concentrate selection isa very critica aspect of the fire fighting equation. There are
bascaly two types of foam concentrates available to the fire industry today Proteins (P)
and Aqueous FIm Forming Foams (AFFF). Foam concentrates have four basic
extinguishing mechanisams

1. Coolsthe fud and adjacent metd surfaces

2. Smothersthefire and prevents ar from mixing with the vapors
3. Suppresses the flanmable vapors and prevents their release

4. Separaesthe flames from the fud surface.

The protein based foams normdly require an air to water/foam solution ratio of 8:1 or
higher. While the AFFF type concentrates can be applied a much lower expanson rates
typicdly 3:1. The nozzle from which the water foam solution is discharged produces this
expangon. The higher the expansion of awater/foam stream the more air it contains and
the larger the foam bubble. Large bubbles create more drag, which minimizes the
digances that the water/foam streams can be thrown effectively. Protein based foams
must be discharged through a mechanicd ar adding nozzle; this type of nozzle does not
have the full fog/straight stream capability as discussed earlier. AFFF s produce afoam
blanket that can be usad via the aspirating nozzles or the more conventiona non-
agpirating nozzles thus providing the fire-fighting vessd with more choicesin nozzle
sdections. The lower the expangon the more fluid the produced foam blanket is, afluid
foam blanket has the added benefit of securing the fire at quicker times when compared
to the lessfluid protein foam blanket. AFFF s by definition produce a microscopic film

of water that actudly floats on the top of the fud surface. This agueous film prevents the
vapors from being rdleased from the fud surface while providing the equivaent type
blanket thet the protein foam blanket provides.

The information provided in this document is based on the successful
control/extinguishment of over 100 mgor flammable/combudtible fires during the past
twenty years by Williams Fire & Hazard Control, to include 32 marine vessd incidents.



