CHAPTER 12

DAMAGE CONTROL

...the evens of 14-15 April 198 hawe proven that solid damage
contol, goadtraining,and sourd leadea ship basel on experien@can
save a ship that is dire and sinkig, tofight another dg

—Paul X. Rinn, CAPT

CO, USSSamuel B. Rober($FG-58)

Damage control is the responsibility of ALL

HANDS, from the commandiig officer to the newest
recruit Without prope damag@ contrd training, your
shipmatemay beinjured or killed, or perhajgyour ship
may sink. During World War Il, many ships were saved
because of the posie damage control practices.

For instancethe German battleshipBismack was
kept afloa arnd remainel in a fighting statis for an
extenda periad in spite of the British poundirg it with
heavy gurfire. You can see that sunivability through
posiive damag@ contrd is not only importart for the
United Stateshut on an internationaéiel.

Effective damag contrd (DC) requiresthe correct
useof equipmenand techniqusto prevert or minimize
the damag@ effects causé by battle fire, collision,
grounding explosion ard so forth. DC also includes

* Navd Shigs TechnicalManud (NSTM), chapter
555,vol. 1, “Surface Ship FirBghter”

Ouw Navy has acomplet organization in place
relating to damag control This organizatian consists
of the following two main parts:

1. The administrate aganization, and

2. The battle oganization.

ADMINISTR ATIVE ORGANIZ ATION

Learnirg Objectves When you finish this chapte,
you will be able to—

¢ |dentify the chain of command within the
damage control administia¢ aganization.

defensive measures used to reduce the effects of

weapons of mass destruction, such as chemical,

biological andradiologicd (CBR) warfare Remembeg
our Navy givesyou the beg damag contrd training in

the world. As a ship’s crew member, it's your

responsibiliy to properly sakeguad yoursef and your
ship.You learn law to do this through training.

You may fed theinformationinthischapte doesnt
appl toyou becausof your chos@ occupationkfield.
Remembetha as aSaila, no matte wha your rating,
you may sene aboad ship at any point in your caree.
Therefore as a crew membe, you mug know your

damage control responsibility. For more in-depth

information abou the administratio and organization
of damag@ control you shout refer to the following
manuals:

e Surface Ship SurvivabilityNaval Warfare
Publication (NWP) 3-20.31

* Navd Shigs TechnicalManud (NSTM), chapter
079,vol. 2, “PractichDamage Control”
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¢ Recogniethefunctiond purpo® of eat patt of
the organization and the interrelationships
between the parts.

The damag@ contrd administraitve organizational
chain of comman is shown in figure 12-1 Asyou can
see the responsibiliy for dama@ contrd begins with
thecommandig officer (CO) of anaval shipandrunsto
the mod junior Sailar in the DC division and damage
control petty &ficer communiy.

Look at figure 12-1 Asyou can see at the level of
the ship’s damage control assistant (DCA), other
personnel report to the DCA. Each person has a
different administrative responsibility and tasking.
Each person reports back up the chain via the DCA.

PURPOSE OF ADMINISTRATIVE
ORGANIZ ATION

The administrative organization requires the
efforts of all hands to establish and maintain material
readiness conditions. Material readiness is
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accomplished when DC fittings and equipment control damage. Also, the DCA oversees all DC
aboardship are available anich prope working order
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GAS FREE < DAMAGE CONTROL > DAMAGE CONTROL
ENGINEER ASSISTANT PETTY OFFICERS

DAMAGE CONTROLMAN DAMAGE CONTROL

CHIEF / SENIOR / MASTER CENTRAL

DC DIVISION PERSONNEL CONTROL STATION

SPACE SUPERVISOR
SHIP’S
FIRE MARSHAL FIRE PREVENTION
BMRf1201

Figure 12-1.—Administration a ganization chain of command.

damage control petty officer (DCPO) for each

departmenor division. The DCPO makes sure that all
emeagercy equipmemnand fittings are maintaing and
work properly. The DCPO also maintains the

compartment ch&off list.

Ead ship has aspecfied numbe of damag control
lockerswith arepar party assignedRepar parties and
repar locker personnelalong with the DCPOsrecéave
periodc training so they can perfom their assigned

duties. The engineer officer is responsible for

maintainirg propery trained DCPOs repar parties,
ard repar locker personnelUnde the enginee officer,
the DCA coordinats the efforts of the repar partiesto

training When properly maintainedthe administraitve

The sunivability of a ship depend on the level of
preparednesof its personnel The condition of the
equipment, shipboard systems, and the amount of
training are factoss tha affect the shigs sunvivability.
Ships bills, records and scheduls for maintenance,
written doctring and procedurs relating to damage
contrd areall par of the administraitve organization of
damage control.

For the list of responsibilitis for various shigs
personnelrefer to OPNAVINST 3120.32 or ak your
LPO or LCPO.

Studert Notes:
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COMMANDING OFFICER ENGINEER OFFICER

United States Naw Regulationsstates the various The enginee officer is designatd as the shigs
broad responsibilitis of the commandig officer (CO). damag contrd officer. The shigs enginee officer fills
Thes regulatiors require the commandig officer to the billet as the departmethea of the engineering
maintain his/her command in a state of maximum departmentand the DC division is one of the divisions
effecvenes for war. They also require tha he/she  in that department. The engineer officer has the
repar as much damag as possibe immediatey after a following responsibilities:

battle or action. _ _
* The operation, care, and maintenance of the

Tocarly out thischage the COmug ensuetha the main propulsio plant, auxiliary machiney, and
ships officers ard crew are trained and continually piping systems

exercisal in all aspecs of sunivability. The CO should
be fully aware of the adequay and operabiliy of all
sunivability systens and equipment Shortage and * Theoperatiommand maintenaneof electric power
deficiencies mug not be tolerated and they shout be and distrbution systems

immediatey rectified (fixed) or reportal ascasualtigin
the ready reporting system.

* The control of damage

* Repairs to the hull

* Repairs to material and equipment in other
EXECUTIVE OFFICER departments that require the attention of

_ engineering department
The executve officer (XO) keeps the command

informed of the ships sunivability readinessThe XO
carries out the requirements regarding the ship’s
survivability training, the readiness to manage
casualtiesand thereadinesto contrd and recover from
damageAstheteam leade, the XOisthesenia person (0 the CO for apmval.

assignd to the damag@ contrd training team (DCTT). DAM AGE CONTROL ASSISTANT (DCA)

The DCTT is responsit# for all shipboad drills and

exercises in the area of damage control. The DCA is the primary assistahto the damage
control officer in the areas of damage control;
firefighting; and chemica] biological and radiological
defenseFor the purpo® of administraitve organization,
the DCA is in chage of many prograns relating to
damage control on the ship and monitors the
effectiveness of other programs.

Also the damage control officer (DCO), the
engineeofficer reviewsall administraive itemsdrafted
by the DCA ard DCA personnel This is aprimary
administraive duty tha occuis before items are routed

DAM AGE CONTROL TRAINING TEAM

Ead shiphas aDCTT. The DCTT trainsthe shigs
DC organizatia in ship equipmentship systemsand
procedures and techniques relating to the ship’s

sunvivability. The DCTT is organized to train all types
of DC-relatedexercises. The DCA is responsible for the overall

. administration and training of the ship’s DC
The DCTT evaluates ard critiques the DC teams . anization. Under the guidance of the DCA,
abiliies aswell astheir own. Theteamismaceupof @ jndividud departmergard divisionsareresponsitgfor
variely of ratings which providesthe ship with awide  administratio and training asrelated to damag control
ranggof experienceAll teeanmembesarequalified,as  for their personnel All ships afloa mug mee the
aminimum to at leas the level of personnktheyare  minimum prescribe formd training requiremerg to
training and/oevaluating. include training for the fotiwing personnel:
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All DCTT members

In-port emegercy teams (IETS)
Rescue and assistance (R&A) detail
Repair party personnel

Damage control petty officer (DCPO)
organization

All hands

Shipboard training by the DCTT is scheduled,
executed, and documented to meet the type
commander’'s (TYCOM's) requirements. The DCA
maintairs recoras of all DC personnk qualification
standards (PQS) accomplishment for all hands.

All ship’s instructions relating to casualty
prevention ard respone are eithe drafted by or drafted
for and reviewed by the DCA. This review is made
before seekimy the appioval and signatue of the shig's
CO. The DCA is the residem expett for the engineer
officer and the comman on instructiors relating to
casualty prevention and response. The DCA
administes thefoll owing billets arnd programsDCPO,
gas free engineer (GFE), fire marshal and fire
prevention and the operatio of damag contrd central
(DCC) and supportingratches.

DAM AGE CONTROL DIVISION

The damag contrd division is responsit# for the
damag contrd systens and equipmei on boad ship.
The DCA isthe senio membe (division officer) of the
DC division. As such the DCA overses all the paper
work and the scheduling for maintenance of these
systems and equipment.

Damage Contol Petty Officer (DCPO)

A petly officer, who has complete the PQS is
designatd asthe damag contrd petly officer (DCPO)
basel on TYCOM instructions Ead work cente hasa
DCPO. Division officers nominate DCPOs for
endorsemery the chan of commandThe XO gives
the final appoval for the nomination replacemeniand

rotation of all DCPOs DCPGs normally sewe for a
periad of 6 months theychedk withthe firemarshhand
DCA when first assigne to or relieved from this duty.
The DCPO is responsible for—

Acquaintirg themseles with all phass of the
shigs damag control firefighting, and defense
procedures

Assisting with the instruction of division
personnel in damage control

Firefighting, egress, ad CBR procedures

Ensurirg the preparatio and maintenane of
damage control checkoff lists for all spaces
under their cognizance

Supervising the setting of specified damage
control material conditions within idision
spaces and making all required reports

Weighing portabk CO2 bottles inspectirg and
testing damage control and firefighting
equipmentard preparimgall required reporsfor
appioval of the division officer base& on current
ship’s instructions and planned maintenance
system (PMS) requirements

Ensuring all battle lanterns, dog wrenches,
spannersard othe damag@ contrd equipment
are in place and in a usabé condition in all
division spaces

Ensurirg all compartmentspiping, cables and
damage control equipment are properly
stencilal or identified by color codes basel on
NSTM chapter 079, volume 2, anGeneral
Specifications for Ships of the United States
Navy, NAVSEA S9QQO-AA-SPN-010/
Gen-Spec, chapters 505, 507, and 602

Ensurirg the postirg of safey precautios and
operating instructions in required division
spaces

Assistirg the division officer in inspection of
division spacs for cleanlines and presevation
and assisting in the preparation of required
reports

Studert Notes:
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¢ Conductirg daily inspectioms of division spaces
for the elimination ofire hazards

e Performing any other actions in regard to
damag contrd and maintenane of spacs that
aredirectal by the division leadirg petty officer,
division officer, fire marshall, DCA, and
execuive dficer

Gas Fee Engineer (GFE)

The gasfree enginee (chief petly officer or above)
decides when it's saf for personnkto ente closed or
poorly ventilated spacesThe GFE makes sure that all
necessar measurs have bee taken to eliminate the
risk of fire, explosion exposue to toxic substances,
suffocation or asphyxiation. The GFE has a working
knowledge of all definitions, instruments, and
equipmen listed in the GFE program The shipboard
GFE meets the qualifications and is capable of
performirg the duties and responsibilities specfied in
NSTM chapte 074, volume 3, “Gas Free Engineering
All Navy ships must be adequately staffed with
personnk qualified to perfom gas free engineering
services for normal and engercy situations.

Fire Marshal

All ships designa¢ a fre marshh to assi$ the
enginee officer. The fire marsh&helps the DCA train
personnkto prevent and fight fires The shigs fire
marshaand duty fire marshas are qualified to ensure
continuity of inspections for improperly stored or
inoperaive DC equipment Fire marshas are free of
duties tha would nat let them instanty respom to
emergencies. The fire marshal conducts daily
inspections throughout the ship, paying particular
attention to the fotiwing areas:

* Hous&eeping

* Firefighting equipment, both portable afiged
e Safety precautions

¢ Flammabile liquids

* Smoking

Welding andourning

Stowage of compresseghs
Fume/spraytighlight covers
Greasdilters/traps Gaylord hoods

Ventilation/air conditioning ducts/flammable
stowageventilation

Material condition

The firemarshahasthefoll owing responsibilities:

Submitting reports citing fire hazards and
making recommendations for correction

NOTE

Immediate steps should be taken to
eliminae hazard resultig from poor
housekeeping, welding or burning,
smoking and equipmen deficiencies.
The fire marsh& submis discrepany
repors to the DCA with copies to the
XO and the appropriate department
head(s) and conducts follow-up
inspections to ensure compliance.

Conductiry training for fire teams rescie and
assistance teams, and departmental/divisional
DCPGs stressindgire hazard consciousness

Setting up a fire watch team before
regular/interimoverhauls orvailabilities

Training and assigninfire watches

Being oweral in chage at the fire scere until
relieved by ageneraquartes (GQ) scereleader
and keepirg DCC and/a the OOD informed
with an accurate status of the situation

Studert Notes:
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REVIEW 1 QUESTIONS

QL

The damag contrd organizatia isdivided into
what tvo main parts?

a.

Q2. Wha isthe purpo® of the administraive phase

of DC?

Q3.

Who isresponsile to maintan properl trained
DCPOs, repair parties, and repair locker
personnel?

Q4.

Whoisthesenia persm assignd astean leader
onDCTT?

Q5.

Wha persm isresponsike for making sure that
all battle lanterns dog wrenchesspannersand
otha damag contrd equipmemnarein placcand
in a usable condition within theiidsion?

Q6.

Before anyone can enter a poorly ventilated
spa@or void, whomud certify thespaeassafe?

BATTLE ORGANIZ ATION

Learning Objectives When you finish this chapte,
you will be able to—

* Recognie the battle organization of damage
control parties.

¢ Recal the location ard contens of shipboard
damage control lders.

The battle pha® stars when the ship has recaved
actua damageThe DCA coordinats the efforts of the
repair parties from damage control central (DCC).
These efforts may include fighting fires, flooding,
controlling the ship’s stability, and repairing battle
damageRepar party personnkalo use CBR defense
measures (CBis covered in chapter 13).

PURPOSE OF THEBATTLE
ORGANIZ ATION

Oncetheship hasbean damagegthe ships damage
contrd battle organization is responsit# for restoring
the ship to as nea normd operatia as possible The
organizatian varies somewha from one ship to anothe,
dependig on the size type, and missia of the ship.
Howewer, the sane bast principles apply to all battle
organizations.

TheDCA isresponsibleunde theengineeofficer,
for the ship’s survivability systems. The DCA’s
responsibilitiss include contrd of damage contrd of
stability, list, and trim; fighting fires restoratio from
damage; medical casualty response; and CBR
countermeasuresThe battle station for the DCA is
DCC. The primaly dama@ contrd battle organization
unitsarerepar partiesor teamsBattle dressimg stations
(satellie medica station$ shoud be located nea the
repair parties.

DAM AGE CONTROL CENTRAL/CENTRAL
CONTROL STATION

The primary purpo® of dama@ contrd central
(DCCQ) isto colled ard compae repors from various
repar statiorsto determire the shigs condition and the
correcive action to be taken DCC is the newe center
and directing force of the entire damage control
organization. Personnel from various shipboard
divisions man DCC. On newer class ships the central
point for reportirg isthe centrd contrd statian (CCS).
The CCS has the addel capabiliy of being able to
contrd the closing of fire zore (FZ) doors ard certain
valves electronicaly. Also, CCS can remotey acivate
fire-fighting systems.

Studert Notes:
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Reports from the repair parties are carefully more than one assignmentdependig on the number

cheded in DCC/CCS Thisis dore so tha immediate
action can be taken to isolae damage systens and to

and qualificatiors of personnkavailable Repar party
personnemug know their own area of responsibility

make effective emergency repairs. As reports areyiong with the areas of other repair parties. The

recaved graphc record of the damag are mack on
dama@ contrd diagrans and statws board unde the
direction of the DCA. For example reporson flooding

are usel to updae the statis boards showing the liquid
distribution (fuel and water) before the damage
occurred. With this information, the stability and
buoyarcy of the ship can be estimatel and necessary
correcive measures kan.

In the unlikely evert DCC/CCS is destoyed or is
unabk to retain control aplanisin place to designate
repair stations to take over the responsibilities of
damage control central.

REPAIR PARTIES

The following chart shows a variety of repair
lockersthatare found on an aircraft carrier. All ships
have a minimum of repair lockers 2, 3, and 5. Each
locker has an officer or senior petty officer in charge.
The makeup of each repair party in these lockers
dependsonthetype of ship andthe areathey serve.

Repair Locker Location or Function
Repairl Main deck repair
Repair2 Forward repair
Repair3 After repair
Repaird Amidships repair
Repairb Propulsion repair
Repair6 Ordnance
Repair7 Gallery deck and island structure
Repair8 Electronic casualty control

Repair Party Personnel

For a repair party to control battle damage
effectively, PQS-qualiied personnk are assignd to
specficfunctiorsand duties Sone personnkemay have

following functions are common to all repair parties:

Make repaiss to electricd and communication
circuits and rig casualtyower.

Give first aid and transpot injured personnkto
battle dressing stations without seriously
reducirgthepartys damagcontrd capabilities.

Detect identify, and measue radiation dos and
dose rate intensities.

Decontaminate the affected areas of nuclear,
biological, and chemical attacks.

Identify, control and extinguish all typesoffires.
Control and rermove floodingwate.

Evaluate and correctly report the extent of
damage in the repair parties’ area of
responsibiliy, to include maintaining—

— Deck plans showing location of CBR
contamination location of battle dressing
stations, casualty collection and
decontaminatio stationsand sak routesto
them.

— Graphic display boards showing damage
and action taken to correct disrupted or
damaged systems, using standard DC
symbology and plotting techniques.

Make emergency repairs to various piping
systems.

Be familiar with all damage control fittings in
the assigned area, such as watertight doors,
hatches, scuttles, ventilation systems, and
various valves.

Control and clean up hazardous material spills.

Studert Notes:
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In-Port EmergencyTeam (IET) Battle dress—Bottm of panstucked into boots or

socks, long sleeves pulled down and buttoned, top

In-port emergency teams are made up of duty yiton on shirt buttoned and flash hoad ard gloves
sectim personnel [ET membes are emagercy team donned. Allexposed skin avered.

membe qualified and stard read/ to respoml to any

type of casuajt GQ route—Move forward in passagways and up

laddes on starboad side moveatt in passagwaysand
down laddes on port side Since all hand will be
moving at the sane time, you haveto move with the
flow of trefic.

At times it may be necessarto provide additional
personnel and material support to the IET. These
additionad personnkecome from apod of exces duty
personnkand assemi® at a designatd location They
can assisin settirg fire or flooding boundarie ard are DAM AGE CONTROL LOCKERS

available to back up the primalET, if needed.
The equipmenn and materias required for making

Rescue and Assistance (IRort/At Sea) battledamagrepaiss vary accordim to the natueof the
damage Since many differert kinds of damag can
occu aboad ship, you mug know how to use a \ariety
of equipment and materials.

All ships are required to have a rescue and
assistance detail in port and at sea. The primary
missiors of this detal are to rescie personnkat sea,
assi$ anothe unit in distress and assi$ persors or
acfvities in distres ashore All personnkassignd to
theresce and assistanedetal must as aminimum, be
gualifiedasanemeagercyteanmembeandin first aid.

Checls shoutl be mace to see tha all damage
contrd equipmentools and materias on the allowance
list are actually on board and in working order.
Comparirg the shigs allowane list with an accurate
and up-to-dagé inventory of onboad damag control
Rapid Responseleam equipment does that.

Damag contrd equipmen shoutl be stowed or
installed in its designated location and be readily
accessibleEmeagencie can be handlel much more
effectively if equipmenis awilable than if you haveto
waste time looking for it.

When in port or under way, each ship has a
designatd rapid respone team This team proceeds
directly to the scere when a fre or flooding is called
away. The team attempts to quickly extinguish or
contan the fire or minimize or st aflooding. At a
minimum, this team is made up of four personnel Damage contrd equipmen mud not be usel for
qualified as fire team members and the ship’s fire any purpose other than damage control. Because
marshal. Because immediate response is requireddamag@ contrd equipmen is located throughou the
protecive clothing or OBAs arerit donned|If theyare  ship, some peopk are temptel to use it merely because
unabk to gain contrd of the casualy within apreset  itishand. Tha mud not be allowed It isimportart to
time frame afull IET or GQ team relieves them and make all hands realize their lives may literally depend
takesover. ontheread availability of damagcontrd equipmenif

an emegercy should arise.
General Quarters (GQ)

Generaquartesisan all hand ewlution. It isthe REVIEW 2 QUESTIONS

highes stake of readines of the ship ard all repair QL When does the battle pha® of damag control
lockers are manned and fully equipped to combat start?

casualtiesWhen respondig to GQ, all hand adjust

their clothing to battle dres and proceel to their GQ

stations.
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Q2

Q3.

Q4

Q5.

Where is the battle station for the DCA? ° Sound_m)vvered telephones
* |IVCS

* Shigs service telephones
During GQ, DCC receaves repors and casualty

e Announcing systems
status from— g sy

* Intercommunications systems

e DCWIFCOM

What is the minimum requirement to be a EMERGENCY COMMUNIC ATIONS
member of the in-port emgercy team?

The X40J is an emergency damage control
communicatio system It's empbyed in the ewent of
primaly, auxiliary, and supplementarcommunications
circuit failure The X40Jis composd of both portable
(“salt and pepper” line) and permanently installed
(risers) components.

What are the primary missiors of therescwe and
assistance team?

ALARMS
Q6. What is the shifs highest state of readiness? The general announcing system (1MC) is
integrated with asysten of alam signals The signals
override the microphone control stations and are
intende to notify the shigs crew of imminert dange.
COMMUNIC ATIONS These alarms, in order of prigrjtare as fothws:
Learning Objectives When you finish this chapte, 1. Collision
you will be able to— 2. Chemical attack
* |dentify the communications devices used 3. General
during damage contrelolutions. 4. Flight crash

Recognize the purpose of communications -q)iision Alarm
devices used during damage conteablutions.

Communicatios are vital to the damag control The OOD/connirg statian sound this alaim signal

organization Without good communicationghe entire
organization could bre& down ard fail in its primary
mission The size and compkxity of the surface ships
govern the design of DC communications systems
found aboard ship. Major shipboard DC
communications systems are asdot:

when there is apossibility that the ship will runinto a
pier, run agroundor anothe waterborm unit wil | strike

the ship. All hand shoutl move avay from the area of

impad and brace for shock After acollision, all hands
sd materid condition ZEBRA ard are prepare to

controlfires and flooding.

Chemical Attack Alarm

NOTE
The chemicdattadk alam signd issoundeé by the
All the systens listed below are explained in OOD/connimg station DCC, ard automaticaly by the
detail in chapter 4 of this TRAMAN. chemicd agen point detection systen (CAPDS on
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shipssoequippedThisalamissoundewhentherhas C.
bea aCBR attad on or in the vicinity of the ship. All
hands must exercise protective measures and d

procedures to redu@posure and personnel injuries.

General Alarm

Thegeneraalam signd issounde by the OOD to
notify the crew of a battle condition (GQ). Immediately
after the alam is soundedsone ships pas the word,
“Generaquartersgeneraquartersall handg man their
battle stations’ All handsrepot to preassignestations
following the corred¢ GQ traffic routes and se material
condition ZEBRA.

Flight Crash Alarm

The flight crash alam is soundé by the OOD or
PreFY to notify ships company of a pendirg or actual
flight deck emegercy.

MESSENGERS

Messenger are usal to deliver written messages
betwearepar lockersand DCC as amatte of record If
all methogof communicatioshave failed messengers
are usdl to relay ordess ard information Messengers
deliver message betwea repar lockers and DCC,

Q3. When all communicatios systens fail, how are
messages and orders relayed between repair
lockers anl DCC?

SHIP’S INTEGRITY TH ROUGH
SUBDIVISION

Learning Objective: Whenyou finish thischapte, you
will be able to—

¢ |dentify materid conditiors of readines and
recognize their purpose.

Naval ships are subdivided into many small
watertigltroomsor aswesaywatertight compartments
This breakirg up proces of a very large areais called
the “compartmentatio process It limitsthe spreal of
toxic or noxious gases fire ard flooding, and other
battle damage when it occurs. This system when
combined with material conditions of readiness

between DCC and the bridge, or between other (discussed beW) increases a shipability to surive.

locations Messengesshout be familiar with the ship

Ead spae or compartmehon aship is accessed

to get from one place to the other without delay. throuch adoar to anewspaeor passagway connecting
Messengers must be able to deliver oral messageg g space on the sane ded or to the weathe deck

without erra.

REVIEW 3 QUESTIONS

QL1 The X40J circuit is commony referred to as
what kind of line?

Q2. Listthenamesof thealarnsthat can overridethe
microphone control of the 1IMC.

area (outside) The spae may have ahatt or scuttle
tha allowstranst from oneded< to anothe via aladde.
In some spacsyou may havemany doors hatchesand
scuttles Thes accessgare eitha watertight airtight,
fumetight oiltight, or nontigh by design.

Piping and ventilation systens work on the same
concept as compartment access fittings. They have
valves at stragegic points that will isolake sectiors of a
systemlimiting the sprea of damag to smalle areas.
Becausof all the fittingsand closurestha areon aship,
you might be askirg yoursef the question“H ow will |

a. know which onesto close or leaveopen and whento do
it?” Those answes are coveral in the paragraph to
b. foll ow.
Studern Notes:
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MATERIAL CONDITIONS OF READINESS

There are three materid conditiors of readiness.

Those conditions are named XRAY, YOKE, and

ZEBRA. When set ead condition affordsthe ship with
alevel of protection with XRAY beirng the leag and
ZEBRA the most Sone fittings or closures on a ship
may not be classfied althoudh the majority of them are
classfied. They are identified by a classfication plate

affixed to the closure or fitting, or sometimes the

classfication is painted on the kbulkheal next to the

item. Ship’s instructions (and Navy instructions)

specify wha type of classfication an item shout hold,

how it will be maked and when tha condition should
beset Thecommandiig officer of theshipisauthorized
by instruction to alter this to a smal extert if he/she
desires but basicaly thissystenisstandad Navywide.

XRAY. Provides the leag watertigh integrity and
the greatesea® of acces throughot the ship. It is set
whenthethred totheshipisminimal Condition XRAY
is sé during working hours when the ship is in port,
when thereisno dange of attack and when therisno
threa from bad weathe. All fittings maiked with a
blad X ard circle X are closal when condition XRAY
is set.

YOKE. Provides a greate degree of watertight
integrity than condition XRAY but to alesse degree
than the maximum condition YOKE isnormally sd at
seaardin port during wartime All fittings marked with
Xs ard Ys, Circle X, and Circle Y are closed when
conditionYOKE is set.

ZEBRA. Provides the greatest degree of

subdvision and watertigtt integrity to the ship. Itisthe
maximum stak of readinesfor the shigs sunivability
system Condition ZEBRA is se& when the foll owing
situations occur:

1. Immediately when GQ is sounded
2. When entering or Bving port inwartime

3. Tolocalizedamagand contrd fireandflooding
when the aaw is not at GQ

4. At any time the CO deems the maximum

condition of surivability should be set

All fittings maiked with X or Y, Circle X, Circle Y,
Z, Circle Z, ard DOG Zs are closal when condition
ZEBRA is set.

The setting of material conditions is normally
carried out by thedivision or departmetresponsitdfor
the compartmeh and is accomplishd by using the
compartmehchedoff lists (CCOLS) In an emeagercy
the repar party personnkrespondig to the casualty
assistd by those Sailorsintheareawil | sd therequired
conditiontorestrid the sprea of damageCCOLsarea
tod usal by repar party personnkto find the damage
contrd fittings and closures in ead compartmentThe
fittingsard closuresareidentified by nane (type) and a
numbe tha represetithelocation of the fitting by deck,
theframeitislocatal at, and the side of thespa@similar
to the compartmenidentification processThe CCOL
listispostel in eat spa@ nea the entrane and should
be ket up to date by the division who owns the space.
An example ofaCCOQL is shown in (fig. 12-2).

The normad settirg of a materid condition should
be logged in the Damage Contrd Closuie Log by each
division or repar party completirg the setting Any
exceptiorsto the settirg shoul also be noted in the log
so DCC/OQD are aware of the reduction in the shigs
ability to restrid the spreal of potentia damageThis
log and the Inoperaive Fitting Log are maintainel in
eithe DCC or on the quarterdek by the OOD. If you
have anedal to bre& (oper) a fitting that shout be
normally s in a specfic condition you mug first
reques it open and then log it in before openirg the
fitting. If you dont do this, you are in violation of the
settirg and havejeopardize your shipmatés sunival.
When you have completel work in a spae tha you
needé a fitting/closule open close it first, then log it
closed Now thos who maintan the log will have a
clea picture of wha isopen and closal in agiven area
of the ship. In addition to the closue log, a log for
inoperaive fittings and closures exists As its name
implies, thisloglistsall DC-relatel fittingsand closures
on the ship that dorit work propery. It becoms a
tracking tool for future maintenance.

A modified condition YOKE or modified condition
ZEBRA issometimsset rathe than the normd setting
of XRAY, YOKE, or ZEBRA. Thes are setting of
convenience at the discretion of the CO.
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COMP’T NO. 2-108-1-L NAME  Crews Berthing (LSD Wing Wall)
ITEM FITTING NUMBER |LOCATION AND PURPOE |CLASSIFICATION D!VISION
RESPONSIBLE
ACCESS
1 WT DOOR 2-108-1 |Access to: 2-96-1-L Z REPIII
2 |WT DOOR 2-129-3 | Access to: 2-120-1-L X REPIII
3 |WT HATCH 2-108-1 | Access to: 3-108-1-L X S
MISCELLANEOUS CLOSURES
4 |ATC 2-108-1 |In WITH 2-108-1 used to test: X E
3-108-1-L
3-103-3-A
3-115-1-A
5 ATC 2-108-1 INnWTD 2-108-1 used to test: X E
2-95-1-L
DRAINAGE
6 |DECKSOCKET 2-112-1 | Bilge educts overboard X M
(remote) discharge valve 5-112-1
7 |STC 2-118-1 | Sound Ball 6-108-1-W X R
g |GAGGED SCUPPER 2-109-1 |Plumbing drain from z REPIII
1-110-1-L
FIRE MAIN & SPRINKLING
SYSTEM AND WASH DOWN
9 |FMCOV 2-109-1 Cut out to FP 1-109-1 w REPIII
10 |FMCOV 2-110-1 Cut out to Group IV magazine W REPIII
sprinkler
FUEL OIL
11 |STC 2-11641 | Sound F.O. & Ball. 6-108-8- X B
REMOTE OPERATION
12 | Remote start/stop swh¢ 2-11941 | For exhaust blower 2-10B- Z REPIII
MISCELLANEOUS UNCLASSIFIED
13 |Loud speaker General announcing 1 MC
14 | C.P. Riser Terminal 2-114-1 | Casualty Power Outlet
15 |151b CQ 2-119-1 | Portable fire extinguisher
16 |OneOBA In box at Fr. 110 stbd.
Figure 12-2.—Compartment chekoff list.
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A modified YOKE is sometims usel at sea when
cruising independentl in goad weathe and calm seas
ard in port in peacetimeln the modified condition,
YOKE fi+ttings above the waterlire are left open to
improve \entilation and habitability. All other XRAY
and YOKE fittings shipwide will be closed unless
logged on a case-by-case basis as discussed.earlie

An alternaive to the settirg of ZEBRA shipwideis
the settirg of modified ZEBRA. An exampk of the
settirg of modified ZEBRA would be settirg Zebraon
the DC ded ard below only if the area the ship was

allow limited acces throughot the ship as the CO
prescribes.

Open Circle ZEBRA fittings mug be guardel so
they can be closad immediatey becaus the ship is still
in abattle station position when ZEBRA is set Circle
ZEBRA fittings are marked with ared Z surroundd by
ared circle.

DOG ZEBRA. The fittings are secure when
condition ZEBRA issd and wherever theshipissé for

transiting was a known or suspected hazardous darkenship” whichis anight steamiig condition nota

navigational area. This would provide a higher
sunivability stan@ than condition YOKE. At the same
timemodified ZEBRA islessrestriciveinthered of the
ship and wil| morereadily allow theaccomplishmetof
othe operationhrequirementsModified ZEBRA may
resut as an upgraa from condition YOKE or as a
downgrade from condition ZEBRA.

SPECIAL CLASSIFIC ATIONS

Circle XRAY and YOKE . These fittings are

access fittings to battle stations and compartments

containirg equipmen that require periodic checls or
fittingstha mug be openel for ammunition transfe, as
well as some systems.

Circle XRAY and YOKE fittings are normally
closal when condition XRAY or YOKE are set They
may be openel without specidauthoriyy when going to
or securing from general quarters, transferring
ammunition, during periodic space or equipment
checks, or during operation of damage control
equipment. Circle XRAY and YOKE fittings are
marked with abladk X or Y in ablad circle. They
should be secured once passage is complete.

Circle ZEBRA. Theg fittings are closed when
condition ZEBRA is set They may be openel with the
permission of the CO only. This would be during
extende periods of generaquartesfor the preparation
ard distribution of battle messingto provide accesto
sanitay facilities to ventilaie battle stationsto transit
from squadra ready rooms to the flight deck and to

materid condition During daiken ship thes fittings
and closures are closal to prevert light inside showing
to the outside DOG ZEBRA fittings are marked with a
red Z surrounded by a black letter D.

NOTE

Darken shipis anight steamiig condition not a

material condition.

WILLIAM . Theg fittings are vital sea suctions,
ventilation fittings valves servirg vital equipmentand
valves tha mug be open to maintan mobility and fire
protection. WILLIAM fittings are open during all
materid conditions They are securd only to control
damagecontaminationor to repar equipmemsewred.
WILLIA M fittings are maked with a bladk colored
letterW.

Circle WILLIAM. Thee fittings, like WILLIAM
fittings, arenormally open but aresecurel for protection
in CBR attack. Fittings that are marked with this
classfication aretho=e that provide ventilation opening
to the outsice of the ship. Circle WILLIA M fittings are
mariked with a black W surrounded by a black circle.

REVIEW 4 QUESTIONS

Q1 Wha isthe mod importarnt featue of a ship to
ensure its suivability?
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Q2. List the three basic material conditions of you with information on the emergency escape
readiness. breathing device (EEBD), supplemental emergency
egress device (SEED), oxygen breathing apparatus

a (OBA), and self-contained breathing apparatus
(SCBA).

b.
EMERGENCY ESCAPE BREATHING
DEVICE (EEBD)

C.

Studies of fire casualtis have proven tha most
_ . , casualtis are the resut of smdke and toxic fumes and

Q3. What material .condltlon provides the least nq from the fireitself. For thisreasonthe EEBD (fig.
amount 6 watertightness? 12-3 was developal for emegercy escapelt provides

the weare with 15 minutes of breathal® air. It isto be

worn until you can get topsice during evacuation from

below ded spacesThe EEBD is designe to provide

Q4. When isYOKE normally set? respiratoy and eyeprotectianinanatmosphesthat will
not suppot life. With the prope training you shout be

able to acivate and don an EEBD in less than 30

seconds.

Q5. What material condition is set when GQ is
sounded?

Q6. Whatfittings are closed to set da&n ship?

Q7. To find a list of all DC fittings within a
compartment, you should refer to—

LIFE SUPPORT EQUIPMENT

Learning Objective: Whenyou finish thischapte, you
will be able to—

¢ |dentify life support equipment used aboard
ship.

All lif esuppot devicesdiscussdinthischapte are
designel to allow the wearesto breah (and therely to
escape)ontinue work, and assisin saving theshipand
their fellow crew members Remembe tha the crew
mug savethe ship or no one will be saved Therefore,
the purpo® of this sectia of the chapte is to provide

Studert Notes:
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WARNING SUPPLEMENTAL EMERGENCY EGRESS

o DEVICE (SEED)
EEBDs must not be used for firefighting

purposes. Personnel working in engineering spaces wear
supplementaemeagercy egres devices (SEEDS on
WARNING therr belts for eay accessWhen amain spae fire is
called awnay, the watch stande shoutl use the SEED
Remembg when donnirg the EEBD, if you (fig. 12-4) to procee to an EEBD. The watch stander
dornit hea the hissirg sourd of oxygen being should obtain aitEBD and don it when not in danger
generated, discard the unit and get anothe of immediate harm from heat or flames. Because the
SEED lacks protection for the eyes and nose and has a
DANGER short operational time, it is a supplemental device.
However, it is immediately available for the
Don’t smoke immediately after using the engineering watch standers and is easily operated on
EEBD because your hair is saturated with the run. Factorso consider when using these devices
oxygen and could catch dine. include the folbwing:

MOUTHPIECE

SNAPRING

REGULATOR SERIAL
NUMBER
MOUTHPIECE TIE

DOWN STRAP MAIN BODY

CHECK VALVE ASSEMBLY

CHECK VALVE COVER
PRESSURE INDICATOR

\ ASSEMBLY
WA - SERIAL NUMBER OF BOTTLE
AND HYDRO DATE

N

SEED BMRf1204

Figure 12-4.—Supplemental entgency egess a@vice (SEED).
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How quickly conditions are deteriorating WARNING

e Ease of egress, including travel time to a SEEDs must not be used for firefighting
breathable atmosphere purposes.
* Operating times for eacledce OXYGEN BREATHING AP PARATUS (OBA)
* Capabilities and limitations of eaclkvice The oxygen breathirg apparats (OBA) (fig. 12-5)
is aself-containd devicetha generateoxygenthrough
WARNING a chemical process and lets the wearer breathe
independently of the surrounding atmosphere.
Don't breah through the nose—nbredt only Currently, the OBA is the primary tool used by
through the mouth when using the SEED. firefighting teams for respiratory protection. The

effective timelimit of the oxygen suppy isin exces of

)

SPECTACLE KIT

BAIL HANDLE
IN OPERATING
POSITION
BMRF1205
1. Facepiece 5. Breathing bag 9. Canister release strap
2. Breathing tubes 6. Breastplate 10. Pressure relief valve and
3. Breathing tube couplings 7. Waist strap pull tab timer
4. Body harness and pad 8. Bail assembly handle  11. Timer
(standby position) 12. Valve housing
Figure 12-5.—Navy oxygen lyeathing apparatus (CBA).
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45 minutes For your personnkprotection you should
sd the timer on the OBA for 30 minutes allowing
15 minutes to lave the area and return to fresh ai

When in operation the air within the apparats is
continuously replenished with oxygen while the
chemicals in the canister remove exhaled carbon
dioxide (CO2) ard wate vapa. As aresut of this
chemicdaction the OBA weare may sunive and work
in a toxic atmosphere, such as a smoke-filled
compartmentWith the facepiee and caniste in place,
using the OBA forms aclosal self-sustainig system.

For personnel having eyeglasses, a spectacle kit is

availablefor theinstallation of prescriptiolenseinthe
facepiece.

WARNING

When removing the candle cover, do not
removethe cotte pin whilepulling thelanyard.
Renoval of the cotte pin fires the cande and
stars generatig oxygen If tha happes while
the coppe foil isintact, internd pressueinthe
canistewill build up, causimg the coppe foil or
caniste sean to rupture Do nat pull the cotter
pin until the caniste isinsertel in the OBA and
the bail assembly is up and kad.

CAUTION

Donat pull thebreathimg bag tab during normal
use becaus the oxygen in the bags will leak
into the atmosphere, causing loss of your
breathing oxygen.

WARNING

Newer allow greaseoil, or wate to ente the
ned of the caniste. Any of thes liquids may
cau® aviolent chemicéreaction or explosion.
The chemica$ containel in the caniste are
injurious to skin and equipment.

SELF-CONTAINED BREATHING
APPARATUS (SCBA)

The self-contained breathing apparatus (SCBA)
(fig. 12-6) isreplacirg the OBA throughot the Navy.
The unit's main components consist of a harness,
high-pressurbottle pressueregulata, full-face mask,
ard the high- and low-pressue hoses as shown below
High-pressue air cylinders are filled with compressed
grack D breathirg air and then storad until neededThe
cylinders themseles are rechageable replacirg the
need for additional canisters iretbBA system.

BMRF1206

Figure 12-6.—Self-contained teathing apparatus (SBA).
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Onee the g/linder valve has been turnal on, it
provides acontinuowair suppl to the systen regulator
viathe high-pressur hose The pressue is reducel by
theregulata for useby theweare, and thelow-pressure
hose carries the breathal® air into the facepieceAs a
safety feature, these are positive pressure style
regulators which mears tha the air suppl to the mask
isjust aboveany demanl requiremergeliminating any
possibility of toxic fumes from enterirg the wearers

mask.

Thetimeead cylinder lasswil | bedetermine by a
numbe of factors The main factoswill bethe physical
condition ard size of the weare and the work to be
done Generaly, ead bottle will lag approximate} 30
minutes from the time it is deated.

QL

Q2

Q3.

Q4.

Q5.

REVIEW 5 QUESTIONS

How many minutes of air isthe EEBD designed
to provide?

Why shoul you stay away from open flames
when youfirst renove an EEBD?

What shoul you listen for when donnirg an
EEBD?

What device is worn by engineering watch
standers?

What is the #ective time of @ OBA?

Q6. When do you pull the cotte pin on an OBA
canister?

FIREFIGHTING

Learning Objectives When you finish this chapte,
you will be able to—

* Recognie the properties of a fire triangle and
fire tetrahedron.

* |dentify the conditions necessary for
spontaneous capastion.

¢ |dentify the types of heat transfe

Fire is aconstam thred aboad ship. All possible
measurs mug be taken to preven a fire, or if oneis
started to extinguish it quickly. Fires may stat from
several causes—spontaneous combustion,
carelessnessits by eneny shells or collision. If the
fireisnat controlled quickly, it may cau® moredamage
than theinitial casualy and could caus the loss of the
ship.

FIRE AND FIREFIGHTING

You cannd win againgd a fire. You can fight the fire
and you can hold down its damagebut sone property
will be destoyed and all too often, peopk will be
injured or killed. Timeisalwayslost, producive work is
stoppedand additionad effort and materiatarerequired
to meke repairs and to clean up the mess.

The objecive of fire prevention therefore is to
prevent fires from starting. Fire prevention is an
all-handsall-day, all-night, heads-p effort. A cigarette
tossa inthewrong direction cancaugasmudhdamage
asaneneny bomb. Anoily wiping rag or asparkirg tool
can be as dangeros as an open flame in a casoline
depot.

Ead shipisrequiralto instituteand maintan a fire
prevention program Your pat in the fire prevention
program is as fotws:

* Ensure that all gear isssted propery.
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* Practi@goad housdeepirg proceduressud as
the daily renoval of trash from spaces.

* Practie safey precautios when working with
flammable materials.

¢ Report all potentidlire hazards.

* Keg firefighting equipmemnhand ard in good
working orde.

* Ensure closures and fittings are working
properly and reportry discrepancies.

FIRE TRIANGLE

The entire chemistry and physics of fire and
burning, or conbustion, can be simpiied into a

Look at figure 12-7. Here you can see tha if the
oxygenreacswiththefuel, it creatsheatwhich causes
a draft or some otha condition tha takes in more
oxygen and create still more heat and so on. Or the
hea may caug more fuel to becone awilable (sud as
causimg gasolire to boil into vapor) which then takes
more oxygen to burn and creats more heat which then
producsstill morefuel, and soon. The kurning reaction
can go in may different directions.

The modern science of firefighting and fire
extinguishmenis basel on the sides of the fire triangle
and an uninhibited chain reaction of burning.
Obviously, the firefighter can removeone or moreof the
componert to cau the kurning to stop The type of
firefighting agen the firefighter has at hard determines
which componehor componergof thetriangle will be

relationship between three components—fuel, heatremoved.

(temperature)and oxygen (air). To have a fre in any
combustible substanceead one of thes components
must be present to help each other. Picture thes
componergintheform of atriangle asshownin figure
12-7.

OXYGEN

NO FIRE

BMRf1207

Figure 12-7.—Requiementsfor combustion.

e

Anothe way the firefighter can stopthe fire (andthe
combustion) is to place a screen between any two
componerg of thetriangle If the fighter uses an agent
as atemporay scre@ tha breals the triangle the fire
goesout. Obviously, the firecan quickly stat up again if
thismethal isuseal becaus ead of thethree necessary
componergis still there waiting to stat the fire again
once the screen is gone.

FIRE TETRAHED RON

The fire triangle describe the requiremerg for
surface glowing or smoldering, but it doesn't
completey descrite flaming combustion requirements.
A fourth requirementan uninhibited chan reaction is
needd for flames to exist. This is shown by the fire
tetrahedra (fig. 12-8). A tetrahedra is asolid figure
with four triangula facesltisusefd for illustrating the
flaming combustion proces becausit providesfor the
chemical chain reaction requirement and each face
touches the othe three sides As describe for the fire
triangle flaming combustion stopswhen one of thefour
sides of thdire tetrahedron is reaved.

SPONTANEOUS COMBUSTION

Fire, also calledburning or conbustion is arapid
chemicareactiontha resulsinthereleag of eneagy in
the form of light and heat. Most spontaneous
combustion involves very rapid oxidation tha is, the
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FLAMING COMBUSTION

OXYGEN TEMPERATURE

UNINHIBITED
CHAIN REACTION
OF COMBUSTION

PROCESS

DIFFUSION & CONTINUOUS
REIGNITION AUTOMATICALLY
OBTAINED AT FLAME
TEMPERATURE LEVELS

FUEL IS IN FORM OF
VAPOR AND GAS

AND

SURFACE GLOWING COMBUSTION

NO CHAIN
REACTION

OXYGEN 1S AT
INTERFACE OF
GLOWING FUEL

FUEL IS IN FORM OF
INCANDESCENT SOLID
BMRf208

Figure 12-8.—Tetrahedron andfire triangle.

chemical reaction by which oxygen combines METHODS OF HEAT TRANSFER

chemically with theéburning material.

Sudhthingsasragsor pape so&ked with oil or with

paints or solvents are particularly subject to

spontaneosiconmbustion if they are stowed in corfined
spacs where the hea causd by oxidation canna be
dissipated rapidly enough.

A fireinvolving conbustible fuel or othe material
mug havean ignition source and the materid mug be
hat enoudn to burn. The lowed temperatue at which a
flammabEmaterid givesoff vapoisthat wil | burn when
aflameor spak isapplied is called theflash point The
fire point, whichisusually afewdegreeshighe thanthe
flash point, is the temperatue at which the fuel will
continteto burn after it hasbeenignited Theignitionor
self-ignition pointis the lowed temperatug to which a
materid mug be heatel to give off vapoistha wil | burn
without the aid of a spak or flame In othe words the
ignition point is the temperatue at which spontaneous
combustion occurs The ignition point is usualy at a
much higher temperature than five point.

Hea from a freistransferre by one or more of the
following methods:

1. Conduction
2. Convection
3. Radiation

Conduction

Conductimisthetransfe of hed through abody or
fromonebody to anothe by dired physicd contact For
example on ahat stove, hea is conducte through the
pat to its contentsWood is ordinarily apoa conductor
of heat but metak are goad conductors Sinee most

ships are constructed of metal, heat transfer by

conductiam is apotentid hazard Fire can move from
one fire zore to anothe, one ded to anothe, and one
compartment to another by heat conduction.

Often the skillful application of water, using fog
patterrstorapidly coa andrecod surfaceswith a film of
wate, will slow or halt the transmissia of hea by
conduction Fog patterrs coa suifaces more efficiently
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than solid streamsreducirg run off and the effect on
ship stabiliy.

Convection

Within aship, radiart hed raisesthe temperatue of

combustible materias nea the fire and dependig on
the shigs design at quite sonre distane from the fire.
Ship fires can spreal as aresut of radiatirg bulkheads
ard decks Intense radiatel hed can make an approach

Convection is the transfer of heat through the tgthe fire extremey difficult. For thisreasonprotecive
motion of circulating gases or liquids. Heat is ¢|othing should bevorn byfirefighters.

transferre by convection through the motion of smdke,
hot ar, and heatedases produced byfae.

When hed iscorfined (aswithin aship), convected
hed moves in predictabé patterns The fire produces
lighter than air gases that rise toward high part of the
ship. Heatel air, which is lighter than coole air, also
rises Astheeheatel combustion producsrise cod air
takestheir place thecod air isheatedin turn, and then
rises to the highest point it can reach.

Hot smdke originating at a fire on alow ded will
travel horizontaly along passagways and then upward
by way of ladder and hatch openings, heating
flammabk materia in its path To prevert fire spread,
releag the heat smdke, and gases to the atmosphere.
However, the structural design of a ship makes it
difficult to rapidly cut openings through decks,
bulkheads, or the ship’s hull for ventilation. It is
imperaive tha the fire be corfined to the smallest
possibe area Doors ard hatclways shoull be kept
closed when they are not in use If a fireis discovered,
attemps shout be mack to close off all openingto the
fireareauntil firefighting personnkeand equipmehcan
be brought into position tiight thefire.

Radiation

Hed radiation is the transfe of hed from asource
acros an intervening space no materid substane is
involved The hed travels outward from the fire in the
same manne as light; that is, in straigh lines When it
contacs abody, it’s absorbedreflected or transmitted.

Absorbed heat increases the temperature of the

QL

Q2.

Q3.

Q4

REVIEW 6 QUESTIONS

Fire pewvention is the responsibility of—

List the three components that keaup dfire.

a.

What process is involved in most cases of
spontaneous cdmstion?

List the three methods of heat tramsfe

a.

CLASSES OF FIRE

absorbd by an overhea will increag the temperature
of thatoverhead, perhaps enough to ignite its paint.

Hed radiates in all directiors unles it’s blocked.
Radiant heat extends fire by heating combustible
substancein its path causirg them to produe@ vapors,
then igniting thevapa.

will be able to—

* Recognie the four classficatiors of fire and

identify the means used éatinguish them.

Fires are divided into four classifications, each

indicating the type of materidburning By knowing the
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H,

S can

cur.

CLASSES OF | TYPES OF MATERIALS
FIRE INVOLVED METHOD(S) OF EXTINGUISHING
Wood and wood products, | Water in straight or fog pattern. If the fire is deep-seate
A cloth, textiles and fibrous aqueous film forming foam (AFFF) is more effective thgn
materials, and paper and seawater and can be used as a wetting agent.
paper products.
Flammable liquids, such as | Extinguished wit AFFF, Halon 1211, Halon 1301, or
B gasoline, diesel fuel (F-76), | potassium bicarbonate (PKP). Never extinguish flammgble
jet fuels, hydraulic fluid, and| gases unless there is a good chance that the flow of g4
lube oil. Also, involves be securedSecuring the flow of gas is the single most
flammable gases. important step in controlling a gas fire
Use nonconductive agents, such ag,G@lon 1211, or
C Energized electrical fires. | water spray. Most effective tactic is to de-energize and
handle the fire as a class A fire. If fire isn’t deep-seated
clean agents that don't a cleanup problem are preferred
(COp or Halon 1211).
D Combustible metals, such as Water in quantity, using fog patterns. When water is
magnesium and titanium. | applied to burning class D materials, explosions may o
Apply water from a safe distance or from behind sheltef.

class of fire, the primary agen and beg methal for

Figure 12-9.—Classes dfre.

REVIEW 7 QUESTIONS

extinguishirg the fire can be determind as shown in

figure 12-9.

Q1 Matchtheclassof firewiththetypesof materials

involved.

Many substancesud asliquids, gasesand solids,

are usdl as firefighting agentsThe selectio and use of
thesagens varieswiththeclasof fire, itslocation and
the extent of the fireinvolvement Although seawate is
the mog valuabk firefighting agen available basel on
its endles suppl, consideratioa shoutl aways be
takentodetermireif water isthebeg agerito put out the

type offire being fought.

MATERIAL S CLASSES OF FIRE

a A

b.

Hydraulic fluid
Energized circuit bodr

Pape

O O @

c
d. Gasolire
e

Magnesium

—h

Cloth

Titanium
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Q2 Wha isthe mog available heat-renaving agent
for shipboard use?

Q3. AFFF was dewelopal to combd wha class of
fire?

Q4. cop is the primary agent to disrupt the fire

triangle of what clasfre?

Q5. Whaisaneffectiveagenagaind aclas D fire?

DAMAGE CONTROL EQUIPMENT

Learning Objective: Whenyou finish thischapte, you
will be able to—

* |dentify the portable equipment and fixed

systenstha make up the shipboad inventory of
protection equipment.

Asyouve learna inthischapte, damagcontrd is
anall handsjob. Thetimeittakestoget afireor flooding
unde contrd isvital. You shoutl becone familiar with
the portabk equipmenand fixed systens tha make up

your ship inventor of protection equipmentBecause

of the large amoun of explosves fuels and other
flammabEmateriasaboad ship, you mug knowwhere

equipment is located and how to use it before an

emeagercy exists.

Knowing where equipmen is and how to use it
applies nat only to firefighting equipmemn but also the
equipmen usel for flooding or CBR protection The
equipmenh ard its storag location varies from ship to
ship, so you must kv your ship.

You may find yoursef the first persam on the scene,
so knowing the bast rules of dama@ contrd and
equipmenusag may makethedifferen@in theloss of
many spacs or a shipmatés life. Perhag you will be
called to sewve on a fre party or flooding detail Asa

team membe, ke in mind, the lack of equipmenand
procedures could result in a disastrous outcome.

Figures 12-10 through 12-15 show sone examples
of the equipmem thats comma to all ships These
figures show only asmal amour of what you'll find in
a ships repair loger.

THE FIREFIGHTER ENSEMBLE

The firefighters ensemi@ (fig. 12-10 is usal to
proted the firefighter from shot duratian flame (flash)
exposure, heat, arfadlling debris.

HELMET VISOR

L '~ (IN RAISED POSITION)
m ANTI-FLASH HOOD
(TUCKED INSIDE COVERALL
COLLAR)

’--‘ HELMET LINER FLAP
k]
= -~

COVERALL COLLAR
(UNDER HELMET LINER)

BMRf1210

Figure 12-10.—Fiefighter’s ensemble.
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ANTI-FLASH CL OTHING

Anti-flash clothing (fig. 12-11) is usel to protect
personnkfrom high temperaturs resulting from the
useof explosve weaporsand from burnscause by fire.
The clothing consists of the folting two items:

1. Anti-flash hood
2. Anti-flash gloves

FIRE HOSE STATION

A fire hose stationf{g. 12-12) is commonly
referred to as eithe afire stationor afireplug The fire
hose statin is the location of a fireplug and associated
equipment Branche of the fireman systen supply
wate to the fire hos statiors throughot the ship.
General, fire hose stations aboarddaites and layer

ships have 11/2-inch fireplugs and fire hose stations
aboard ships larger than frigates have 2 1/2-inch
fireplugs.

P-100 PUMP

The P-100 pump is a diesel-engine-driven
portable pump unit. It's designed for firefighting (fig.

12-13) and limited dewatering (fig. 12-14) functions
Figure 12-11.—Anti-flash clothirg. aboard ships.

BMRf1211

SPANNER WRENCHES

FIRE PLUG (VALVE)

OPEN POSITION
(TO INDICATE LEAKAGE)

CLOSE POSITION

an

WYE-GATE
CONNECTED
TO FIRE PLUG

VARI-
NOZZLE
\_J "/ CA
ALL HOSE SHOULD BE A MINIMUM
BMRf1212

OF 6" OFF THE DECK
Figure 12-12.—Fie hose station.
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1-1/2” FIRE HOSE
TO EDUCTOR

1-1/2" FIRE HOSE
1-1/2" FIRE HOSE

VARI-NOZZLE

2-1/2" FIRE HOSE
JUMPER

GREATER THAN
20 FEET, BUT NOT
3" HARD RUBBER MORE THAN 39 FEET

SUCTION HOSE

3" MALE X 2-1/2"
FEMALE REDUCER

2-1/2" EDUCTOR
(DISCHARGE
SIZE)

BMRF1213
Figure 12-13.—Fiefighting hookup.

4" FIRE HOSE (HARD RUBBER
SUCTION HOSE MAY BE USED
IF AVAILABLE)

A
THIS DISTANCE

“i

AS LOWAS —
POSSIBLE
y 3” HARD RUBBER
4 v ~ SUCTION HOSE
DIFFERENCE ,
IN WATER .
LEVEL 55 2-1/2" FIRE HOSE

FEET OR LESS

DN

l’ -
w4 4 EDUCTOR COMBINATION FOOT

(DISCHARGE VALVE & STRAINER
SIZE)

BMRf1214

Figure 12-14.—Dewaterig hookup.
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DAM AGE CONTROL SHORING CHEST

Ead repar statim has adamag contrd shoring
chest (fig. 12-15). The chest is divided into three
compartments to separate the different tools and
materials needed for shoring.

COMPARTMENT
A - WEDGES
B - TOOLS
C - BLOCKS

BMRf1215

Figure 12-15.—Damage conbl shoring chest.

REVIEW 8 QUESTION

Q1. Describe the purpose of the fmlling items.
a. Damage control shoring chest

b. P-100 pump
c. Firefighter ensemble
d. Anti-flash clothing

e. Fire hose station

SUMMARY

A ship lives or diesdependig on its crew’s ability
to combat a wide range of casualties, and these
casualties are not restricted to times of conflict.
Casualtis can occu while mooral in your homeport,
at anchorag owerseasor during aroutine peacetime
deployment. The requirement for every person on
board from the commandig officer to the fireroom
messengeto have agood bast knowledge of damage
contrd procedurs ard consta training and drills in
combating shipboard casualties is essential to the
ship’s survival. This training and preparation
demonstrated during the Persian Gulf crisis saved
severd U.S. Navy ships tha sustaind considerable
damagelf thes crews had naot been trainad in damage
control thes ships and mog likely alarge portion of
their clews may kave been lost.

The proper use of the closure log is just as
importart as knowing how to don an OBA or us a fre
hose The busines of damag@ contrd isseriousLearn
it well; your life, the lives of your shipmatesand your
ship depend on it.

REVIEW 1 ANSWERS

Al. Thedamag@ contrd organizatiaisdividedinto

the—

a. Administrative aganization
b. Battle organization

A2. The purpo® of the administraive pha® of DC
is to establish and maintain material

readiness conditions

A3. The engineer officeris responsible for
maintaining properly trained DCPOs, repair

parties, and repair l&er personnel.

A4. The XO isthe senig persm assignéd as team

leader o DCTT.
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AS.

AG.

Al

A2.
A3.

A4,

A5.

AG.

Al.

A2.

A3.

Al.

The DCPO isresponsit# for making sure that
all battle lanterns dog wrenchesspannersand
othe damag@ contrd equipmemnarein placeand
in a usable condition within theiidsion.

Beforeanyoneentes apoorly ventilated spa@or
void, the gas free engineer(GFE) certifies the
space as safe.

REVIEW 2 ANSWERS
The battle pha® of damag contrd startswhen
the shipreceaves actual damage
The battle station for the DCA BCC/CSS

DCC recaves report and casualy statis from
repair parties.

Theminimumrequiremehto be amembe of the
in-port emegercy team is to be repair party
gualified.

The primary missions of the rescue and
assistaneteam areto assis persors from the
water, other units in distress, and other
persons or acivities in distress ashoe.

General quarters is the highest state of
readiness.

REVIEW 3 ANSWERS

The X40J circuitry is commony referral to as
thesalt and pepper line

The alarns tha can owerride the microphone
control of treIMC are the

a. Collision

b. Chemical attack

c. General

d. Flight crash

When all communications systems fail,

messengersare usal to deliver message and
orders between repair loers an DCC.

REVIEW 4 ANSWERS

Survivability of the ship can be ensured by
compartmentation.
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A2.

A3.

A4.

A5.

AG.

AT.

Al.

A2.

A3.

A4,
AS.
AG.

Al
A2.

The three bast materid readines conditions
are—

a. XRAY
b.YOKE
c. ZEBRA

Material condition XRAY provides the least
amount éwatertightness.

Normally, YOKE issé at seaand in port during
wartime.

Materid conditionZEBRA is s& when GQ is
sounded.

DOG ZEBRA fittings are closal to se datken
ship.

To find a list of all DC fittings within a
compartment, you should refer to the
compartment chedkoff list.

REVIEW 5 ANSWERS
The EEBD isdesigné to provide 15 minutes of
air.

You shoull stay away from open flames when
you first removean EEBD becau® your hair is
saturated with oxygen and could catctiire.

When donning an EEBD, you shoull hea a
hissing sound

Engineeringvatc standes wear aSEED.
The dfective time of @ OBA is 45 minutes

You pull the cotte pin on an OBA after the
canista has been inserted in the OBA and
locked in place.

REVIEW 6 ANSWERS

Firepreventionistheresponsibiliy of all hands
Thethreecomponerdtha makeup afreare—

a. Heat
b. Fuel

c. Oxygen



A3.

A4.

Al.

A2.

A3.
A4,

A5.

Most case of spontanecsicombustion involve
the process afapid oxidation.

The three methods of heat transfer are—

a. Conduction
b. Radiation

c. Convection

REVIEW 7 ANSWERS

MATERIAL S CLASSES OF FIRE

a. Hydraulic fluid B
Enegized circuit board

c. Paper

d. Gasoline

e. Magnesium

f.  Cloth

o » U wm >» O

g. Titanium

Se water is the mod available heat-renoving
agent for shipboard use.

AFFF was aweloped to combatlass Bfires

CO2 is the primaly agen to disrugt the fire
triangle of class @ires.

Water fogisan effective agen againg aclas D
fire.
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REVIEW 8 ANSWERS

Al. The purposes of the following items are as

foll ows:

a. Damagpcontrd shorirg chestA chegd that is
divided into compartments for storing
materials usedfor shoring.

b. P-10 pump.The P-100 pump can be used
to fight fires or © dewatea spaces

c. Firefighter ensembleThe firefighter
ensemble protects personnel from short
duration flames, heat, and falling debris

d. Anti-flash clothing. Anti-flash clothing
protects personnel from heat caused by
high explosve weapors and from burns
causal by fire. There are two items that
make up anti-flash clothing—anti-flash
gloves and the anti-flash hood

e. Fire hos station. The fire hose station is
where the fireplug and associated
equipment is located



