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09 June 2004

From:
Commander, Naval Sea Systems Command

Subj:
ADVANCE CHANGE NOTICE (ACN) 4/A TO NSTM 555V1R10  - REDEFINITION OF MAJOR CONFLAGRATION AND OTHER ITEMS

Ref:
(a) Naval Ships' Technical Manual, NAVSEA S9086-S3-STM-010, Chapter 555, 

Volume 1 "SURFACE SHIP FIREFIGHTING", Revision 10, Dated 15 July 2003


(b) Email, LT Jing Cao, SURFPAC N711, dated 13 FEB 04,  "Post DC/CBR Conference Taskers and Recommendation" (NOTAL)


(c) Naval Warfare Publication (NWP) 3-20.31 (series) "SURFACE SHIP

SURVIVABILITY"

(d) CNO Damage Control/Firefighting/CBR-D Working Group Action Item No. 20000101.FF “Combating Fires on CVNs” (NOTAL)

(e) Email, GSCM Henn Mark E, NAVSEA 04L2 (EOSS Program Manager), dated 26 Feb 2004 “Standardizing deflect, isolate and flush into EOCC” (NOTAL)

Encl: 
(1) ACN 4/A to NSTM 555 Volume 1 Revision 10

1. This letter provides enclosure (1), Advance Change Notice (ACN) 4/A (NSWC Port Hueneme control number N00024-04-DS02) to reference (a).  This ACN will be incorporated into the next revision.  Recipients are requested to incorporate the following changes provided by enclosure (1):


Remove



Insert

555-25
(ACN 1/A)


555-25 (ACN 4/A)

555-43




555-43 (ACN 4/A)

555-133



555-133 (ACN 4/A)

555-171



555-171 (ACN 4/A)

555-228



555-228 through 555-228A (ACN 4/A)


555-240



555-240 (ACN 4/A)


555-244 through 555-247 

555-244 through 555-247 (ACN 4/A)


555-282 through 555-283

555-282 through 555-283 (ACN 4/A)


555-290 through 555-291

555-290 through 555-291 (ACN 4/A)


555-299 through 555-301

555-299 through 555-301 (ACN 4/A)


555-303



555-303 (ACN 4/A)


555-309 (ACN 1/A)


555-309 (ACN  4/A)


B-2




B-2 (ACN 4/A)


D-11




D-11 (ACN 4/A)

Subj:
ADVANCE CHANGE NOTICE (ACN) 4/A TO NSTM 555V1R10  - REDEFINITION OF MAJOR CONFLAGRATION AND OTHER ITEMS

2. This ACN implements the following changes: 


a. Aligns the definition of major conflagration throughout Chapter 555v1, as requested by reference (b), to be consistent with reference (c).  The archaic term "mass conflagration" has been changed to "major conflagration" and it's difference from "mass casualty" explained.  

b. Expands guidance in section 555-8.2.1 on protecting adjacent electrical cables during a cable way fire, which resolves the action assigned to NAVSEA by reference (d).  This guidance does not extend to 13.8 kVolt systems planned for future ship designs.

c. Re-aligns the response sequence for a oil leak in 555-10.3.4 to be consistent with the Engineering Operating Sequencing System (EOSS), per Fleet resolution of reference (e). 

3. This ACN does not authorize modification of existing Government contracts, project orders, work requests or allotments.  Therefore, requests must be made to cognizant authorities for authorization and funding as may be required to accomplish this ACN.  Cognizant authorities are requested to authorize accomplishment of this ACN as appropriate.

4. The NAVSEA point of contact is Mr. David B. Satterfield, NAVSEA 05P4, DSN: 326-3647, commercial: (202) 781-3647, email: SatterfieldDB@navsea.navy.mil . This letter may be downloaded at http://www.navsea.navy.mil/05P9.








(signed)








D. McCrory








by direction
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ADVANCE CHANGE NOTICE (ACN) 4/A TO NSTM 555V1R10  - REDEFINITION OF MAJOR CONFLAGRATION AND OTHER ITEMS

Blind copy to:  

SEA 04M1

        04RL

        05P

        05P4 (file, D.Satterfield)

        05Z4

        08E

555-1.12 FIREFIGHTING AGENTS

555-1.12.1 PRIMARY AGENTS. There are many materials that may be used as firefighting agents. The primary agents discussed in the following paragraphs are the most extensively used aboard naval ships. The primary firefighting agents are:

a. Water

b. Aqueous Film Forming Foam (AFFF)

c. Carbon Dioxide (CO2 )

d. Halon

e. Steam

f. Potassium Bicarbonate (PKP)

g. Aqueous Potassium Carbonate (APC)

h. Water Mist

i. Heptafluoropropane (HFP)

555-1.12.2 WATER. Water is a cooling agent and on board ship the sea provides an inexhaustible supply. If the surface

temperature of a fire can be lowered below the fuel’s ignition temperature, the fire will be extinguished. Water is most efficient when it absorbs enough heat to raise its temperature to 212°F (100°C). At this temperature, the seawater will absorb still more heat until it changes to steam. The steam carries away the heat which cools the surface temperature.

555-1.12.3 STRAIGHT STREAM. Water in the form of straight stream (also called solid stream) is used to reach into smoke-filled spaces or areas at a distance from the firefighter. When a straight stream is needed as an extinguishing agent, it should be directed into the seat of the fire. For maximum cooling, the water must come in direct contact with the burning material. A straight stream is best used to break up and penetrate materials.

555-1.12.3.1 Water Volume. Keeping in mind the constant problem of excess water disposal, high volume water discharge should be used as little as possible, especially in situations below decks. For Navy All Purpose nozzles, the solid stream discharges greater flow than fog patterns. The 1-1/2 inch and 2-1/2 inch vari-nozzles provide constant flow at all pattern settings.

WARNING

Do not use Navy All-Purpose nozzle fog applicator or straight stream water pattern on an energized electric source to avoid shock hazards. Maintain a minimum standoff distance of four feet when applying water fog to an energized electric source.  Water accumulation can provide a path for electrical shock to personnel
555-1.12.3.2 Electrical Hazard. Straight stream water is the greatest conductor of electricity as opposed to the fog spray

pattern and straight stream should not be used on electrical fires.

555-1.12.3.3 Effect on Class B Fires. A straight stream of water is ineffective for extinguishing class B fires and can cause a violent fire reaction if the water stream atomizes the fuel into the air causing a greatly increased surface area. However, a straight stream can be used to wash combustibles over the side in a weather deck fire. When washing combustibles over the side, it is imperative that the burning material is washed directly into the sea and not onto another deck or overhang. 555-1.12.3.4 Heat Transfer Characteristics. Straight streams do not have good heat transfer characteristics and do not absorb nearly as much heat as fog patterns.
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e. Ballasting and list control

f. Sanitary flushing

g. Emergency shielding and cooling to nuclear reactors and reactor support equipment

555-2.3.11.1 Performance Extremes. The number of fire pumps, the operating pressure, and the size of the firemain

piping have all been selected to provide the required flows and pressures under extreme or casualty conditions.

On most ships, the largest design load is the operation of the Countermeasure Washdown System, with all

zones flowing simultaneously. For wet-well amphibious ships, firemain fill to ballast tanks may be the largest

design load, and on salvage ships, off-ship fire fighting or salvage requirements may be the largest design load.

On most ships, the next largest design load is a major fire, either a vertical fire involving multiple decks or a horizontal fire involving adjacent spaces on one deck. The system is sized with sufficient margin to supply vital

cooling loads and the largest backup cooling load, and to account for 25 percent of the pumps out of commission

while supplying the largest design load. For each ship class, the fire pump pressure rating was selected to

ensure the most remote fire plug will receive its required pressure. Many services lower in the ship or closer to

the fire pumps are protected against over pressurization by pressure regulating system, pressure regulating valves

or by orifices. The distribution piping will accommodate the largest design flow rate when supplied by the pumps

most remote from the services.

555-2.3.11.2 Control From the Damage Control Deck. Essential elements of the firemain can be monitored and

operated from the Damage Control Deck (DC Deck). Operation from the DC Deck is needed for pumps and

valves located in normally unmanned spaces which are difficult to access, such as pump rooms. Remote operation

from the DC Deck is also needed for pumps and valves in manned spaces which may be damaged or become

inaccessible due to battle damage. Pumps and valves which survive the weapon effects must be capable of operation

from outside the space to avoid breaking watertight integrity and because entry may be blocked. The principal

isolation and cutout valves will be on the DC Deck, or operable from the DC Deck by remote operating

gear or by valve actuators controlled from the DC Deck. Even on ships with steam driven fire pumps, at least

some fire pumps will be motor driven and controllable from the DC Deck. These design features provide the

necessary flexibility for reconfiguring the firemain, or adding, shifting and securing pumps under battle conditions.

555-2.3.11.3 Maintaining Positive Control of the Firemain. The authority to start or stop fire pumps resides

with the Engineer of the Watch (EOOW) underway, and the Duty Engineer in port. Reports regarding the operation

of all pumps and services should be passed to them. Each ship must establish procedures to ensure the following

events are reported, whether inport or underway.

a. Start and stop of pumps, including the set point of the regulators for steam turbine driven pumps if installed

b. Firemain pressure out of tolerance band

c. Start and stop of firemain cooling water to ship’s machinery or combat systems equipment

d. Start and stop of dewatering eductors

e. Start and stop of ballasting which requires firemain

f. Casualties and repairs to firemain equipment

g. Isolating a pump or firemain segment--because of casualty or maintenance tagout

h. Setting or relaxing material conditions

i. Alarm indications of fire emergency

j. Complaints or other indication of inability to provide adequate seawater service to any user

555-2.3.11.3.1 Without positive control of the system or the ability to predict what will happen next, the firemain

system operator can only react to system changes after they occur. Operating in reaction mode creates vulnerabilities:

ACN 4/A                                                                                                                                                               555-43
Table 555-4-6 VARI-NOZZLE DATA

	Size (in.)
	Rated Flow At

100 PSI (gpm)
	Application
	NSN Stock Number
	Notes

	3/4
	12-23-30
	Vital Electronic Space Freshwater Hose Reels


	4210-01-394-3951
	-

	1-1/2
	95
	Seawater hoses; Machinery

Space AFFF hose reels; with

in-line AFFF eductor
	9C-4210-00-465-1906
	

	1-1/2
	95
	Same as above 
	not stocked 
	plastic construction

	1-1/2
	125
	Flight Deck, VERTREP area &

hangar bay AFFF hoses; amphibious ship Well Deck and Vehicle Stowage Area AFFF hoses 
	9C-4210-00-601-0986
	

	2-1/2
	250
	All 2-1/2 in. hoses
	9C-4210-00-465-1904
	


555-4.8.4 STOWAGE. Actions to Ensure Readiness:

1. During PMS, ensure that there is no apparent internal or external damage, all moving parts are free, the waterway is clear of foreign objects, and the pliable coupling gasket is in place.

2. For the Elkhart, the flush ring should be set and latched in the 95, 125, or 250setting as applicable.

3. The pattern shroud should be preset on narrow fog, the pattern most often used.

WARNING

Do not use straight (solid) stream water pattern on an energized electric source to avoid shock hazards. Maintain a minimum standoff distance of 4 feet when applying water to an energized electric source.  Water accumulation can provide a path for electrical shock to personnel
555-4.8.4.1 The Navy vari-nozzle should be stowed with the bail handle in the closed position and the nozzle

set to the narrow angle (30° pattern) fog.

555-4.8.5 GASKETS. The Navy vari-nozzle is a disposable, not a repairable item. The only component part

replacement authorized is the coupling gasket. The outside diameter of a 1-1/2 inch vari-nozzle gasket is slightly

different for each manufacturer. NSN’s for vari-nozzle gaskets are provided in Table 555-4-7.
Table 555-4-7 VARI-NOZZLE GASKETS

	Manufacturer
	Nozzle Size (in.)
	Gasket Outside Diameter (in.)
	NSN

	Akron
	1-1/2
	2-1/16
	9Z-5310-00-728-7702*

	Elkhart
	1-1/2
	1-15/16
	9Z-5330-01-041-7548**

	Akron/Elkhart
	2-1/2
	3-3/16
	9Z-5330-00-304-9265

	* This gasket is also used on Akron’s Navy All-Purpose (NAP) nozzles, line gages, and inline eductors.

** This gasket is also used on Elkhart’s inline eductors.
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atmosphere before their breathing air is consumed. SCBA users shall not remain in an area that requires

breathing protection after the SCBA low air alarm has activated.

e. Personnel who do not require relief due to heat stress or fatigue can recharge their SCBA cylinders via quick fill at the SCBA Recharging Station, have their depleted SCBA air cylinder exchanged with a full air cylinder while wearing the SCBA backpack or can remove the SCBA to change-out the cylinder. The change-out of SCBA air cylinders shall be performed in a clean air environment.

555-7.2.9 CONTROL VERTICAL FIRE SPREAD. A major fire can develop suddenly, as in the case

of a weapon hit, or over a long period of time, such as when a small fire gets out of control. In both cases the

fire compartment will become too hot for direct entry through hatches and doors. If intolerable heat denies access

to the fire compartment, efforts on the same deck as the fire should be directed toward positioning manned hoses

to establish boundaries against horizontal fire spread. Concurrently, efforts on above decks must focus on applying

water by hose lines to the deck of the compartment immediately above the fire to prevent heat transmission

through the deck.

555-7.2.9.1 If the space above the fire has a raised deck, as commonly found in electronics spaces, water should

be applied beneath the raised deck. It should be anticipated that the ship will develop a list due to flooding or

firefighting water. Ship list must be taken into account when applying cooling water to the deck. Ideally, water

should be applied to the high side so water can flow by gravity across the deck. Excess water must be removed

on the low side of the compartment by cutting or knocking drain holes in bulkheads or using portable dewatering

equipment. If the hole will expose a protected area of the ship to CBR contamination, the potential for and consequences

of allowing CBR contamination into that protected area should be considered.

555-7.3 HOSE HANDLING

555-7.3.1 GENERAL. The objective of hose handling is to accomplish a rapid placement of hose at the desired

location ready for use and to provide mobility during the fire as changing conditions necessitate. The following

practices can more efficiently accomplish these objectives.

555-7.3.2 ACTION TO ENSURE READINESS

a. Hose properly faked or rolled to avoid delays caused by sloppy stowage.

b. Coupling hand tight to facilitate replacing a hose length or adding a hose length without wasting time finding and using spanner wrenches. A hand tight coupling having a gasket in good condition will not leak. Gaskets should be soft and pliable.

c. Hose couplings in good condition; not out of round, no apparent hose slippage from the coupling, and no thread damage.

d. Hose reel brakes set tight enough to avoid freewheeling, but loose enough to permit hose unreeling using reasonable effort.

555-7.3.3 CONTROLLING THE HOSE
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SECTION 8.

SPECIAL FIRE SCENARIOS

555-8.1 INTRODUCTION

555-8.1.1 This section discusses special hazards for a variety of shipboard spaces and some useful procedures for firefighting.

555-8.2 ELECTRICAL FIRES

555-8.2.1 GENERAL. An energized electrical fire is a class C fire (see paragraph 555-1.6.4). The most effective tactic is to de-energize and handle the fire as a class A fire. A class C fire is attacked at prescribed distances using nonconductive agents such as CO2, Halon 1211 (where available), AFFF extinguisher, or fresh water hose reel (where available), seawater hose or AFFF hose with nozzle set in a fog pattern (in that order of preference).” When the fire is not deep seated, clean agents that pose no clean up problems such as Halon 1211 or CO2 are preferred. Initial attack should be with a portable CO2 (or Halon 1211) extinguisher. Although not as desirable, freshwater, seawater, or AFFF can be used to safely fight a class C fire, provided a fog pattern is maintained.  Until the electrical source is de-energized, the fire may continue to reflash and additional agent application needed, particularly when using CO2 which provides little cooling   For fires where CO2 is not effective but the fire is still small enough for approach with a portable extinguisher, an AFFF fire extinguisher is preferred over use of a fresh water, seawater or AFFF hose, since the AFFF extinguisher provides a more controlled discharge and is pre-mixed with fresh water, which is much less conductive and corrosive than seawater.  Water or AFFF from a hose should be used sparingly, preferably in short intermittent bursts to knock down flames and wet cable jacketing.“ 

WARNING

Do not use NAP fog applicator, solid or straight stream water or AFFF pattern on an energized electric source to avoid shock hazards. Maintain a minimum standoff distance of 4 feet when applying water to an energized electric source. Water accumulation can provide a path for electrical shock to personnel.”
WARNING
When water or AFFF hoses are being used on an energized electrical fire, initial responders or the Rapid Response Team should be replaced by personnel with Firefighters Rubber Boots, when available on the scene, to reduce the risk of electrical shock.
WARNING

Shorts involving 440V or higher voltage cables can create repeated large flashes (fireballs) which can pose a hazard to exposed personnel.
555-8.2.1.1 Electrical current will follow a solid stream, but will not be conducted between the droplets in a

fog pattern. Fog patterns may be safely directed against energized equipment or cables carrying up through4160 volts,

if the nozzle is kept at least four feet from the energized source. Fog patterns can be achieved with both the vari-nozzle

and Navy all-purpose nozzle high velocity fog tip. Preset the vari-nozzle to fog pattern before attacking

the fire. Do not use NAP fog applicators or solid stream because both provide an electrical path back to the nozzle

and are, therefore, shock hazards.

555-8.2.1.2 PKP should not be used in installations where relays and delicate electrical contacts are present.

Where moisture is present, PKP may combine with it to corrode or stain surfaces on which it settles. It will leave

a residue that may be hard to clean up.
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555-8.2.1.3 Shorting of Control Cables by Fire.  Many shipboard control cables provide their operating command by simply energizing the signal conductor wire.  Exposure of such a control cable to fire can result in an electrical short of the signal conductor wire and an uncommanded operation, securing or reconfiguration of equipment or systems elsewhere in the ship.
555-8.2.1.4  Protecting Adjacent Cables in Electrical Cableways.  In a small fire involving a shorting or overheating energized electrical cable in a cableway, the heat from the shorting conductor or burning insulation can cause cascading damage to adjoining cables resulting in the loss of additional ships’ systems and capabilities.  It will generally be difficult and time consuming to identify and isolate the shorting cable in a major cableway. Firefighting agent should be applied immediately to suppress the fire and cool and protect adjacent cables while the damaged circuit is being isolated.  Fire spread through the ship via cableways is discussed in paragraphs 555-1.10.3 through 555-1.10.5.
555-8.2.2 PROCEDURE FOR FIGHTING AN ELECTRICAL EQUIPMENT FIRE. This procedure applies to

all energized electrical equipment, including but not limited to switchboards, automatic bus transfers (ABT’s),

manual bus transfers (MBT’s), panels, cabinets and motor controllers.

1. Secure electrical power to the affected equipment. In most cases, burning material in the equipment will self-extinguish

after power is secured.

2. While power is being secured, extinguish any fire that spreads to materials beyond the equipment. Electrical

equipment fires generally present a low risk of fire spread beyond the equipment. Use of CO2 fire extinguishers

is the preferred method for attacking an electrical equipment fire or a small class A (Alpha) fire in the
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a. When smoke and/or fire are present and the decision is made to continue operation of manned vital equipment, the Space Supervisor should assure that breathing apparatus are provided and donned by space personnel. Non-vital personnel should be evacuated to prevent injury or ingestion of toxic smoke.

WARNING

Personnel not wearing breathing apparatus should evacuate smoke-filled spaces.

     Fire parties and vital personnel will select agent and method of extinguishment. They will coordinate their

efforts to maintain operation of the space while the fire is being fought. Where water is used, action may be

required to protect adjacent exposed electronics. One or more smoke curtains or other fire resistant material

draped over electronics exposed to over-spray both in the space and/or adjacent spaces is one method to minimize

damage and maintain equipment operation. The use of more than one portable extinguisher at a time is more

effective than using them one at a time.

b. Service to the affected space such as low pressure air, ventilation supply, exhaust and recirculating systems, electronics cooling water, lighting and electrical power normally will be kept in operation during the attempts to extinguish a localized fire, such as a fire which is limited to a single equipment. The decision to secure a system or service to assist the fire fighting effort must be coordinated with both the damage control and ECC organizations to minimize interruption of combat system operations.

c. The Space Supervisor/Repair 8 representative directs the firefighting effort until the fire party arrives. The fire party Scene Leader is in charge of fire fighting when he arrives (see paragraph 555-8.8.1.d.). The Space Supervisor should brief the Scene Leader on the location of the fire, what is burning, best route for access to the fire area and whether he has accounted for all personnel. The Space Supervisor or an ECC representative is assigned to assist the Scene Leader to coordinate their activities to keep equipment operating to meet tactical requirements, to limit damage to equipment due to fire fighting efforts, and to fight the fire.

d. If it is evident that portable extinguishers are not effective and continued space operation is essential to meet tactical requirements, a decision should be made on whether or not to attempt extinguishment by limited use of water hoses. Only severe circumstances would dictate the use of water to combat a class C fire while the equipment is still energized.

555-8.8.4.4.1 Fresh water hose reels, when available, should be used by watchstanders or fire party personnel. The hose reel is equipped with 3/4 inch diameter hose and a vari-nozzle. The advantage of using fresh water over seawater is that freshwater is not corrosive. Additionally, a hose reel allows application of less water with less over-spray on vital electronic equipment and allows for operation by one man.

555-8.8.4.4.2 Both seawater and freshwater may be safely used on energized electrical equipment as long as

a minimum 30 degree nozzle spray pattern (e.g. high velocity fog) is used and a minimum standoff distance of

4 feet is maintained. However, equipment damage may result.

WARNING

Do not use NAP fog applicator, solid or straight stream pattern on an energized electric source to avoid shock hazards. Maintain a minimum standoff distance of 4 feet when applying water to an energized electric source.  Water accumulation can provide a path for electrical shock to personnel.
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tactic is to remain outside the magazine and allow the sprinklers to flow until all evidence of burning has

ceased (ie; no heat or smoke coming from the magazine). As a precaution, fire parties should take the following

steps:

1. Wear full protective clothing and breathing apparatus.

2. Evacuate unprotected personnel from the vicinity of the magazine (preferably to a distance of at least 50

foot). All unprotected personnel must be moved behind secondary fire boundaries.

3. If the sprinkler system has not tripped automatically, trip via manual control valve.

4. Establish fire boundaries and initiate boundary cooling on all six sides.

5. Stand clear of magazine doors.

6. If possible, open exterior magazine doors to provide a vent path to the weather.

7. Perform whatever dewatering is necessary to maintain stability.

NOTE

If, for whatever reason (such as valve failure or loss of firemain supply to magazine),

the magazine sprinkler system will not activate, it is imperative that water

be applied as quickly as possible from hose lines by reaching around door openings

or through access holes cut in the overhead or surrounding bulkheads.

555-8.10 GASOLINE (MOGAS) JETTISON RACK FIRE

555-8.10.1 Many ships are fitted with gasoline on jettison racks located in the weather. Gasoline presents a

severe fire hazard because, with a flash point of approximately -45°, it produces ignitable vapors over a wide

range of temperatures. These vapors are heavier than air and will form an ignitable mixture with air at only 1.4

percent (LEL). See paragraph 555-1.4.3.2 and Table 555-1-2 for more information.

555-8.10.2 While rack designs vary, all have a remote manual release. Some also have a fusible link releasing

system. See NSTM Chapter 542, Gasoline and JP-5 Fuel Systems , and NSTM Chapter 670, Stowage,

Handling, and Disposal of General Hazardous Use Consumables , for jettison rack design information. Some

ships have AFFF sprinklers on weather deck sponsons with solid deck plating to extinguish a pool fire under the

rack. All racks should be provided with AFFF hose coverage.

555-8.10.3 Gasoline containers should be jettisoned from the rack when threatened by an exposing fire. Ships

with gasoline on jettison racks should pre-plan for a possible fire that may involve drummed or portable gasoline

containers. The procedure to follow in event of fire is to report the fire, jettison the MOGAS and secure ventilation

systems with intakes in way of portable MOGAS stowage. Attack any remaining pool fire with PKP

extinguisher and/or AFFF hose line. Operate AFFF sprinkling system as needed.
555-8.11 MAJOR CONFLAGRATION
555-8.11.1 INTRODUCTION.

555-8.11.1.1 Scope. This discussion provides an understanding of major conflagration firefighting that can serve

as a basis for effective decisions and actions. It emphasizes the Repair Party Leaders’ (RPLs’) and Damage Control

Assistant’s (DCA’s) management of the overall firefighting effort. Guidance for scene leaders and attack team
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leaders related to firefighting techniques and tactics is provided in other paragraphs of this chapter. Responsibilities

for senior personnel (e.g., CO and XO) are discussed in Naval Warfare Publication (NWP) 3–20.31

(series), “Surface Ship Survivability.”

555-8.11.1.2 Discussion. As defined by NWP 3-20.31, a major conflagration is any fire or explosion that is of such a size as to be beyond the control of the repair parties and that may be a threat to the survival of the ship, see the Glossary, Appendix B for more information.     Understanding of the overall situation by RPLs and the DCA is essential for effective direction of the firefighting efforts and proper management of relief personnel and attack team rotations. The initial damage and fire spread of a major conflagration will vary with each incident; this discussion does not attempt to cover all potential circumstances that would arise. Successful control of a mass conflagration may require deviations from, or extrapolations beyond, this discussion. The “Fog of War” analogy is most appropriate in this environment. In the “Fog of War”, lack of timely information, high stress in individuals, loss of key personnel due to casualties, battle damage to communication systems and reduced internal access will all contribute to the general confusion. This will result in inefficient damage control efforts and misdirected actions which will reduce the overall effectiveness of ship damage control.

555-8.11.1.2.1 Limitations. The weapons hit induced mass conflagration scenario presented here does not

include several potential effects which would significantly change the damage control manning and priorities

established by the DCA and RPLs:

a. Mass Casualty. Large scale personnel casualties, , i.e., a mass casualty, as were suffered by the USS STARK in 1987, are not included in this scenario. Large scale casualties, besides loss of repair party personnel, would require many personnel for search and rescue and delay and impede firefighting efforts. Injured personnel could be exposed to fire spread, heat and smoke which would divert hose teams to provide for their protection until they could be removed to safety. Search and rescue efforts could continue to be required as hose teams advance deeper into the damaged area. Key damage control and leadership personnel may not be available to help organize efforts to combat the casualty. It may become necessary for senior personnel to organize the crew and obtain a count of those who are missing and where they may have been at the time of the casualty (i.e. watchstander in a casualty space, messing at the time, sleeping, etc.) to help localize search and rescue efforts. b. Flooding. Severe flooding, the primary cause of ship losses, is not included in this scenario. It could require personnel for shoring, plugging, patching and dewatering to maintain ship stability. c. Ship Systems Restoration. Restoration of propulsion, other vital ship systems such as electrical distribution and chilled water, and combat systems capabilities are not included in this scenario. It could also affect damage control efforts.

555-8.11.1.3 Damage Control Command Structure. Responses to damage are initiated by the DCA and the

repair party leaders.

a. Damage Control Assistant (DCA). The DCA concentrates on coordinating actions among repair parties, coordinating

damage control with other shipboard organizations, and anticipating and preparing for the long term

needs of the repair parties. The DCA’s decisions are based primarily on reports from repair party leaders and

others outside the damage control organization.

b. Repair Party Leader (RPL). Repair Party Leaders concentrate initially on dispatching investigators, establishing

fire and smoke boundaries, dispatching attack teams, and controlling smoke spread. After the initial

response, RPLs manage fire boundarymen via the investigators, establish and maintain a system of personnel

relief, maintain control of operations within their area of responsibility and coordinate actions with the DCA

and other RPLs. RPL decisions are based primarily on reports from investigators and the scene leader.
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555-8.11.1.4 Managing Resources. A major conflagration can require repair parties to operate jointly in a local

area and also teams from different repair parties to work together. The DCA will need to ensure that there are

clear-cut zones of responsibility for each repair party and reallocate manpower resources as required between

repair parties to successfully coordinate a balanced, multiple repair parties).

a. Reassigning Zone of Responsibility. Where multiple repair parties are operating together, the DCA may need

to reassign clear-cut zones of responsibility as necessary (e.g., by subdivision and deck) for each repair party

to ensure coordination of multiple teams, prevent overlapping of efforts and to ensure all casualties are

detected and responded to. Within a repair party’s zone of responsibility, the repair party’s designated scene

leader would direct the efforts of all attack teams (including teams from other repair parties).

b. Reallocating manpower resources. The DCA may need to reallocate manpower resources to augment an existing

fire attack. This can be done by several methods:

1. by adding personnel from a pool of ships force personnel staged outside the fire and assigning them to a

repair party.

2. by directing teams from other repair parties to report to and work for the designated area scene leader.

These teams still report back to their original repair party for relief, recuperation, and reassignment.

3. by transferring a team to a different repair party.

555-8.11.1.5 Repair Party Organization. For this scenario, the ship has three repair parties — Repairs 2, 3 and

5. An additional unmanned Damage Control Repair Station (DCRS) is located aft which is used to help equip

supplemental personnel. Each repair party is initially manned with 25 personnel, who fulfill the functions outlined

in NWP 3–20.31 (series). Four personnel are stationed within each repair locker: a repair party leader, plotter,

phone talker, and messenger. Typical firefighting assignments for each party include two, four-person attack

teams, each composed of an attack team leader, nozzleman, and two hosemen. The team response from each

repair party is shown below.

555-8.11.1.5.1 Attack Team Response for this Scenario is:

ATTACK TEAM RESPONSE

Repair 2 Teams 


Repair 3 Teams 


Repair 5 Teams

21-1 (original) 


31-1 (original) 


51-1 (original)

21-2 (supplemental) 

31-2 (supplemental) 

51-2 (supplemental)

21-3 (supplemental) 

31-3 (supplemental) 

51-3 (supplemental)

21-4 (supplemental) 

31-4 (supplemental)

21-5 (supplemental) 





52-1 (original)

32-1 (original) 


52-2 (supplemental)

22-1 (supplemental) 

32-2 (supplemental) 

52-3 (supplemental)

22-2 (supplemental) 

32-3 (supplemental)

22-3 (supplemental) 

32-4 (supplemental)

33-1 (supplemental)

33-2 (supplemental)

33-3 (supplemental)

555-8.11.1.5.2 Attack teams are marked original and supplemental to distinguish between those which are part

of the repair party organization as discussed by NWP-3–20.31 (series) and new attack teams composed of available

ship’s force personnel. Repair 2 as listed as only having a single original attack team because extra investi-
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relief personnel dispatched to Repair 2 by the DCA. Attack team 33 is also composed entirely of supplemental

personnel being assigned to Repair 3 by the DCA.

555-8.11.1.5.3 The attack team numbering system consists of three digits composed of the Repair Party number,

hose number and team number. For example, attach team 31–2 is Repair 3’s first hose with the second team

(first relief). In a ship with a split repair locker configuration (such as 3A and 3B), this allows for using the full

repair designation without causing confusion such as attack team 3A1–2 for Repair 3A. For initially running the

hose a long distance to the scene, the attack team maybe augmented by two or three additional hosemen. Other

assignments include setting fire boundaries which could require hosemen temporarily assigned to layout multiple

lengths of hose.

555-8.11.1.6 Reduced Manning Concepts. This major conflagration discussion does not incorporate emerging

reduced manning damage control concepts, such as the “Smart Ship” Initiative. The contents of this section

should not be used to discourage innovative efforts to increase the effectiveness of fire parties.

555-8.11.1.7 Self-Organizing DC/Rescue Teams.  Immediately after a weapons hit, the initial loss of interior communications and key personnel can inhibit central control for 20-30 minutes.  If this occurs, implementing self-organizing DC-Rescue Teams can provide a critical early response.  These teams may leap frog through the affected areas to accomplish high-priority efforts 

555-8.11.2 MASS CONFLAGRATION SCENARIO

555-8.11.2.1 Scenario Basis. The hypothetical major conflagration scenario for this discussion results from a hit

by an anti-ship missile. The times notes for specific actions or events indicate the time after the missile hit. The

ship is at General Quarters and Condition ZEBRA is set before the missile hit occurs. Blast, fragmentation, fire

and smoke damage predictions are based on the use of computer models and engineering judgement. The actions

described and the times indicated are based on effective decision making and execution by well trained personnel.

Figure 555–8–1, Figure 555–8–2, Figure 555–8–3, and Figure 555–8–4 provide a ship’s plan view of the

major conflagration and repair party response for time T=2 min., 8 min., 15 min., and 25 min., respectively. Figure

555–8–5, Figure 555–8–6, and Figure 555–8–7 provide summaries of repair party manning for the first 130 minutes.
(Note:  Figure 555-8-1 through Figure 555-8-4: In titles, manually pen& ink change the words “mass conflagration” to “major conflagration”.
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investigators. Investigators continue their search for damage while the initial response teams proceed to the scene.

After investigating their assigned areas and reporting conditions to their Repair Party Leaders, investigators may

be directed to continue to monitor their areas or to return to the repair party staging area for recuperation or other

duties.

555-8.11.2.4.2.1 Once fire boundaries have been established, investigators can assist boundarymen in their

area. While investigating the area, investigators can monitor the breathing air supply of boundarymen and relieve

them at convenient times so that the boundarymen can replenish their breathing air. In this manner, fire boundaries

can be maintained continuously with a minimum number of personnel. As firefighting efforts progress extra

investigators and boundarymen can fill in as reflash watch for a compartment.

555-8.11.2.4.3 Managing Investigators. Once the repair party leaders have obtained an understanding of conditions

within their areas of responsibility, excess investigators can be assigned to other duties. In a developing

situation, such as a major conflagration, investigators are used well beyond their initial reports to help in providing

real-time information of fire spread and areas put at risk by the development of the fire. Repair party leaders

continue to monitor the situation according to guidance provided in paragraph 555–5.4.2. Examples from the

scenario are summarized below:
MAJOR CONFLAGRATION INITIAL RESPONSE

Time(min.) 

Investigator, Event and Location

1 
Due to a loss of communications with the AMR located on the sixth deck between frames 30 and 50, Repair 5 orders two investigators dispatched to check the AMR.

1-1/2
Investigators are dispatched from Repair 2 for the areas forward of frame 30, frames 30-50 and frames 50-65.

7 
Repair 2 investigators between frames 50 and 65 are replaced by Repair 3 investigators

and report to Repair 2 for new assignment.

9 
Repair 5 investigators from the AMR (frame 7-30-0) return to DCRS 5 and report to RPL

5 for new assignment. These investigators are sent to ER No. 1 to assist the watchstander

in setting the fire boundary at frame 65 on decks five and six. They will be able to alternate

with the watchstander for air replenishment, help to prevent fire spread, and relay

reports directly to Scene Leader (SL) 5 regarding the conditions of the bulkhead.

15 
Repair 2 investigators forward of frame 30 return to DCRS 5 (Note: DCRS 2 evacuated to

DCRS 5 at T=5 min.) and report to Repair 2 for new assignment. Repair 2 assigns the

investigators to relieve forward boundarymen for air replenishment. The individuals will

continue to check the general area, assist the boundaryman, and provide relief so the

boundaryman can replenish breathing air.

23 
Investigators in the frame 30-50 watertight subdivision return to DCRS 5 and report to

Repair 2 for new assignment. Due to the developing situation Repair 2 maintains these

investigators in their role to monitor fire spread and relieve boundarymen for air replenishment.

They will be able to assist in hose deployment for Repair 3 teams, using their familiarity

with the areas forward of frame 65 to help determine the best method of

approaching fire spaces.

25-1/2 
Investigators in the frame 50-65 watertight subdivision return to DCRS 3 and report for

new assignment. Repair 3 maintains these investigators in their role to help assess the

developing fire and assist boundarymen.

555-8.11.2.5 Responding to Investigator Reports. Reports of fire, smoke, hot decks or bulkheads, and other

damage in specific, local areas will be provided to repair party leaders by investigators as fragments of information;

initially there probably will not be an understanding of the overall situation. Repair party leaders respond

to individual investigator reports as they are received by dispatching response teams. Consequently, attack teams

555-282                                                                                                                                                          ACN 4/A
probably will be dispatched before there is an understanding of the overall situation. Typically, this approach is better than waiting for the overall situation to be understood before dispatching response teams. By dispatching attack teams in response to individual reports without delay, attack teams generally will be sent to damaged compartments more susceptible to fire growth on the perimeter compartments would likely be the same areas as if there was a good understanding of the overall situation. Any additional delay after receiving individual reports would only delay fire firefighting efforts, thereby allowing the fire to spread further. 

555-8.11.2.5.1 As the damage control response progresses, repair party leaders receive more information from investigators and, eventually, from scene leaders. In this way, the repair party leaders continue to build the improved awareness of the situation that will be critical to eventual success. Repair party leaders pass information to DC Central, providing the DCA with an evolving understanding of the situation with respect to repair party resources as well as the status of the damage and the response to damage. Additionally, the DCA has an important role in restoring the ship systems needed for firefighting, such as the firemain.

555-8.11.2.5.2 The damage in this scenario is below the damage control deck. Therefore, investigators will be approaching the damaged area from above. At the same time, the fire will spread faster in the vertical direction than horizontally. As a result, the early reports from investigators probably describe areas at which fire boundaries need to be set quickly to control the vertical spread of life.

555-8.11.2.5.3 In a major conflagration, some burning spaces may be surrounded by other burning compartments

and will be inaccessible to investigators and attack teams. Consequently, the DCA and repair party leaders

must infer the conditions in some spaces from knowledge of only the surrounding areas, and plan the fire

attack accordingly.

555-8.11.2.6 Firefighting Response. This paragraph summarizes the damage control events directly related to

fighting the fire; the basic process of investigating and reporting damage, dispatching attack teams, and attacking

the fire.

MAJOR CONFLAGRATION FIREFIGHTING RESPONSE

Time(min.) 

Firefighting Response Event and Location

1-1/2 
In response to orders from DCA, Repair 2 dispatches an electrician and an individual familiar 

with electrical safety to restore electrical power forward of frame 65.

2 
The DCA notifies all repair parties that firemain pressure is restored aft of frame 65. Repair

party leaders note that any hoses for firefighting will have to be rigged from aft of frame 65

until firemain forward of frame 65 is restored. Hose runs will therefore be long. Additional

personnel, other than attack team personnel, are assigned just to run hoses so that attack team

personnel will have adequate endurance when they start to fight the fire. See Figure 555-8-1.

3 
Investigators in the frame 30-50 watertight subdivision report smoke from the starboard access

trunk on the second deck. Repair 2 orders a smoke blanket installed in accordance with guidance

provided in paragraph 555-7.2.7.2.2, but smoke control men return and report that structural

damage prevents smoke blanket rigging. Repair 2 orders a smoke curtain rigged at each

subdivision water tight door at frames 50 and 65.

NOTE

Anticipate that smoke may be a major problem throughout the ship. Smoke boundaries

should be set as quickly as possible. See paragraph 555-7.2.7.2. Rapid deployment of

smoke curtains can effectively retard spread of smoke.
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555-8.11.2.7.2 Heat Stress and Burns. Heat stress further limits the individual’s abilities to continue an attack

(see guidance provided in paragraphs 555–7.5.10, 555–6.1.3, and 555–7.14.2). Time on scene also can be curtailed

by burns from touching hot surfaces or from firefighting water flashing to steam (see guidance in paragraphs

555–7.5.10, 555–6.1.3, and 555–7.14.2). Additionally, hot decks cause feet and legs to get hot, even when

firefighters are wearing boots. Experience indicates that early in a major fire heat stress and burns limit the

endurance on scene to approximately 10 minutes. (See paragraph 555–6.1.4.) During the later stages of firefighting,

as the heat diminishes, endurance for firefighters will increase with on-scene stay times approaching the limit

of breathing air available: 20 minutes for a 30 minute air supply and a 10 minutes transit time. Removing FFEs

when they no longer are needed for protection from very high temperatures (and wearing engineering coveralls)

will reduce heat strain and extend endurance. (See paragraph 555–6.1.5.)

555-8.11.7.2.3 Recuperation of Personnel. After being relieved, attack teams transit to recuperation areas. (See

paragraph 555–7.5.10.) Here, firefighters doff their SCBAs and FFEs to allow themselves to cool and replenish

body fluids. For this scenario, the amount of time an attack team recuperates is estimated as twice the time a team

spends attacking the fire. Attack times are typically 10 minutes; hence recuperation times are 20 minutes.

555-8.11.7.2.3.1 For this major conflagration scenario, firefighters return to a recuperation area located in a

passageway adjacent to their assigned DCRS. These areas are chosen such that each is aft of frame 65 and should

be free from smoke and fire gases. Additionally, electrical power is available aft of frame 65 so lighting is on and

ventilation is operable. A fan can be easily placed in a passageway to cool recuperation teams. Additionally,

because firefighting is expected to be a prolonged effort, attack teams are expected to be redeployed once they

have recuperated. Having the teams in the vicinity of their respective DCRS facilitates reassigning the team.

555-8.11.2.7.4 Managing Reliefs. (See paragraph 555–7.5.10.) The objective is to provide reliefs to sustain an

uninterrupted attack on the fires without losing personnel to heat strain. The DCA and repair party leaders must

coordinate closely to achieve effective management of reliefs. In a major conflagration, the management of reliefs

must be planned before the reliefs are needed. If reliefs are not requested until after they are needed on the scene,

the attack on the fires will not be sustained and control of the fire may be lost. The DCA’s assessment at 15 minutes

into this scenario (paragraph 555–8.11.2.6) describes some of the factors to consider in planning for reliefs.

555-8.11.2.7.4.1 In this scenario, relieving attack teams which have recuperated are reassigned to the same

area as their original assignment, essentially to fight the same fire. This is done to ease the coordination for rotating

relieving teams within each repair party. Additionally, once a relief team has become familiar with the route

to the attack point, they become proficient in retracing the route. This is especially important for relief teams not

normally assigned to a repair party who may not be familiar with the area. To further assist teams not familiar

with the area of the ship in which they are fighting the fire investigators from the repair party normally assigned

to that area may be of use. Further, because three repair parties are directing attack and relief teams, coordinating

recuperation periods and reassignment by the respective repair party is considered to be more efficient and

makes it easier to maintain accountability of assigned personnel.

555-8.11.2.8 Evacuation of Personnel. A major conflagration may necessitate the evacuation of crew or troop

living spaces due to untenable conditions caused by heat and smoke. Evacuations may be ordered by the DCA

or the repair party leader and conducted by investigators or other repair party personnel. Alternatively, investigators

may order an evacuation based on their knowledge of the tenability of the subdivision. The investigator

should recommend the evacuation route to the senior person in charge of evacuating the group. The evacuation

route should be chosen to provide safe egress and minimal interference with damage control actions. Damage

control markings, routes, and labels are posted throughout the ship. Emergency Escape Breathing Devices

(EEBDs) should be provided to evacuating personnel and donned as required. In situations where visibility is

poor due to smoke, the investigators may be required to assist the evacuating party to the appropriate egress point.

After initiation of the evacuation of personnel, the investigator reports the evacuation to the repair party leader.

Investigators then continue their walk down.
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EVACUATION OF PERSONNEL - DETAILS

Time(min.) 


Event and Location

5 
Due to smoke and heat from fires below the damage control deck, Repair 2 orders evacuation

of DCRS 2 aft to DCRS 5. The evacuation is conducted through the port passageway

on the damage control deck. In response to evacuation of DCRS 2, the DCA orders DCRS 5

to assume communications and plots for DCRS 2. The evacuation to DCRS 5 takes two and

one-half minutes to complete.

5 
Due to a hot deck, approximately 25 marines decide to evacuate living space 3-50-1 prior to

arrival of investigators on third deck. The marines take five minutes to ascend up the starboard

access trunk, through a watertight hatch to the main deck, and aft.

10 
Approximately 100 troops decide to evacuate living spaces 2-50-0 and 2-60-0 to the main

deck via the port watertight hatch (2-58-2). The evacuation occurs due to the onset of untenable

conditions while investigators are below decks. The evacuation takes ten minutes to

complete.

11 
Based on the continued accumulation of smoke on the damage control deck between frames

30 and 50 and the concern for vertical fire spread in this subdivision, DCA orders evacuation

of DCC (7 persons) to secondary DCC (DCRS 3). The evacuation to DCRS 3 takes seven

minutes to complete.

18-1/2 
Investigators report heavy smoke in a starboard access trunk, frame 40, main deck. Based on

a concern for fire spread to the main deck, RPL #2 directs investigators (at T=20 min.) to

evacuate personnel in main deck spaces. Investigators conduct the evacuation using the port

and starboard passageways on the main deck. The evacuation takes five minutes to complete.

555-8.11.2.8.1 In situations where investigators have not yet arrived on-scene, the senior person in charge should

check exits from a compartment for a safe egress before proceeding with the evacuation. An appropriate exit

route must also be determined. Individuals should retrieve EEBDs and follow the damage control markings,

routes, and labels on bulkheads and ladders. EEBDs should be donned prior to or during the evacuation as

required. The actual time it takes to complete an evacuation will depend on the speed of movement, which is

impacted by obstructions, and the number of people to evacuate.

555-8.11.3 SUMMARY. A major conflagration requires immediate decisive actions to prevent a total loss of the

ship. Coordination between repair party leaders and the damage control assistant is essential for effective management

of repair party personnel and other resources. Repair party leaders efforts should be concentrated on

responding to investigator and scene leader reports of damage. Damage control assistant efforts should be concentrated

on responding to the needs of repair leaders and restoring systems required for firefighting.

a. The DCA and RPLs are the key decision makers in a major conflagration. Their decisions are based principally

on reports communicated by sound powered phones and also by portable radio reports from the scene.

b. The effective management of reliefs, by anticipating needs so that reliefs are available when needed, is essential

to maintaining control of the fire. This is a complex effort requiring close coordination among the DCA

and repair party leaders. In a major conflagration, damage control personnel are augmented by personnel from other organizations within the ship. In this scenario, 60 additional personnel were needed from other organizations.

c. Investigator reports over a portable radio confirmed fire locations, enabling the RPLs to order attack team

assignments. Other investigator reports of fire, smoke, hot bulkheads and decks, buckled decks, and jammed

doors improved the RPLs’ situation awareness.

d. Due to the large number of repair party personnel required during a major conflagration, efficient use of available resources is required to sustain continued firefighting operations. When the extent of the casualty is too
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SECTION 9.

FIRE DRILLS AND TRAINING

555-9.1 IMPORTANCE

555-9.1.1 The best organization and equipment is useless without trained personnel. Properly drilled crew men

will minimize confusion during fires, increase the probability of proper initial actions taken against a fire, and

enhance the predictability of firefighting responses and tactics. Vital to the effort, however, is continuity of personnel.

That is, people assigned to the firefighting party should retain that position even if other shipboard duties

change. All members of a fire party should be cross trained for at least one other position on the fire party in

order to provide frequent rotation. Ideally, everyone on the ship, particularly small ships, should be trained to

serve on a fire party since they may be needed to fight a major fire or conflagration.

555-9.2 REQUIRED FEATURES

555-9.2.1 Effective fire drills do not happen automatically. A careless effort will result in useless drills which

do not improve the crew’s capability, or even bad drills which train poor habits. Each fire drill should include

training elements which touch on the phases of firefighting outlined in paragraph 555-7.2. Also, fire drills to provide

training in combatting a deep fat fryer fire are needed. These drills will ensure that personnel know how and

when to secure the fryer and extinguish the fire. As a firefighting party improves, realism can be incorporated.

Time compression is the most important feature to incorporate. A fire can grow from a tiny flicker to a life

threatening blaze in a few minutes. Every delay in detection, notification, firefighting, and space isolation could

cost a life or another burned out compartment. Drills must be practiced at real time speed. This creates two

important conditions: the urgency of the situation, and the inevitable problems with donning personnel protection.

Training in the use of SEEDS and EEBD’s should be emphasized. Quickly donning the EEBD while “on

the run” should be stressed as a way of saving time when escaping a fire or smoke-filled space, and improving

the chances of survival. The effects of smoke must also be included, including the loss of visibility, the loss of

staging areas, the loss of equipment in damage control repair stations which can not be reached, and the extra

confusion caused by all the above. Egress training should be provided for all personnel. Drills should be conducted

in dark or with trainees blindfolded and emphasis should be placed on ability to locate EEBD’s and to

don them on-the-move. Loss of primary exits should be simulated to force consideration of secondary exits. The

key point to stress is that heat and toxic fumes rise. Stay low, cover exposed skin and crawl if necessary. Section

555-10.2.3 discusses the need to modify drill scenarios to incorporate contingency planning in the event that

basic firefighting assumptions are violated. Cascading casualties are also common in fires, as a fire spreads or

damages vital services. Realistic, effective drills shall include these effects. Machinery space fires can grow out

of control in seconds. For this reason, abandon the space evacuation drills should be conducted. Such drills

should emphasize the need to exit using the nearest access or escape trunk on each level, and the need to don an

EEBD on the run on the way out. Drills should include functioning in a simulated CBR threat environment. For

CPS-equipped ships, drills should simulate breaching and re-establishing CBR boundaries, particularly for

machinery space fires in which a total protection zone must be exposed to contamination to fight the fire.

555-9.3 MAJOR CONFLAGRATION FIREFIGHTING TRAINING

555-9.3.1 In addition to routine repetitive training which hones basic skills, crises training should be structured

to stimulate thought on various alternative tactics, both conventional and unconventional, that may be useful in

various disaster scenarios. Listed below are candidate firefighting tactics and drills which Fleet units may wish

to incorporate into onboard training exercises.
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a. Major conflagration and similar disaster drills should train for worst case scenarios. All crew members, officers

and enlisted, should realize that no two disasters will ever be the same and that fires cannot always be

fought “by the numbers”. Success or failure may ultimately depend on the rapid adaptability and creativity of

the crew. Assume the ship will rapidly become hot and dark. Propulsion and electric power may be lost. Firemain

and communication may be lost in key areas. Firemain ruptures may occur, fire hoses may break, and

use of water for firefighting can cause flooding problems and severe list. Slippery decks should be anticipated.

Fire and smoke may cause abandonment of Damage Control Central and other vital spaces. Smoke may deny

access to portions of the Damage Control Deck and one or more repair stations may not be accessible. Additionally,

initial combat damage may result in loss of key supervisory and repair party personnel.

b. In a serious disaster, the survivability of the ship may literally depend on the performance of portable pumps.

Periodic training should be conducted on starting and operating portable pumps, especially for scenarios

involving high suction lift. See paragraph 555-4.11.2.10 for further information.

c. For major fires, especially where high heat denies access to the fire compartment, boundary cooling of surrounding

bulkheads and decks will be essential to prevent horizontal and vertical fire spread. The recommended

cooling technique is low flow (50-60 gpm, partially open vari-nozzle), with intermittent bursts of

water. Avoid prolonged water discharge to minimize steam exposure to the cooling team. When preplanning

cooling evolutions do not overlook the possible need to cool topside deck launchers, ready service rooms,

and magazines. See paragraph 555-7.2.7.1 for more information.

d. Anticipate that smoke may be a major problem throughout the ship. Rapid deployment of smoke curtains can

effectively retard spread of smoke. Casualty control drills should also consider the likelihood that smoke from

major fires may be ingested from the weather into machinery space fresh air intakes. See paragraph

555-7.2.7.2 for more information.

e. During extended firefighting evolutions, drinking water may in short supply, especially if power is lost to

potable water pumps. Ship should pre-plan techniques for tapping potable water tanks during power outages.

f. The use of portable chemical light sticks should be incorporated into drill scenarios. See paragraph 555-7.5.12

for more information.

g. Certain anti-ship weapons are fueled by conventional flammable liquids. Training evolutions should emphasize

rigging portable AFFF eductors. See paragraph 555-4.10 and 555-9.4.4 for more information.

h.







 If the major conflagration is caused by a weapon hit, it can involve mass casualties with personnel pinned or trapped by debris.  Training should include techniques for debris penetration and freeing trapped and pinned personnel.  Simulation of debris should consider the following:

     1) matter is neither created nor destroyed, just changed or displaced,

     2) there will generally be a wave of debris created by and shaped like the shock wave,

     3) access and rescue teams may need to punch through a wall,

     4) utilize standard and unique barrier penetration equipment, such as PHARS, block and tackle, and lines,

     5) gloves are vital for access personnel for protection from sharp debris,

     6) dedicated personnel for debris removal, e.g., linebackers, may be useful ahead of rescue and DC teams.”.
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i. Past conflagrations have caused failure of air piping, typically due to high temperature failure of silver brazed

joints. In some cases the released air has fed the fire. In other cases, the piping failure has caused loss of control

air for engines, clutches, propeller pitch adjustment and other vital pneumatic services. Casualty control

drills should incorporate isolation of ruptured air lines and use of jumper hoses for feeding critical pneumatic

demands.

j. For any major fire in a compartment, fire parties should be alert to the possibility of lingering fires at the

overhead, especially where oil soaked lagging or overhead cable runs are present. Cable fires can become

deep seated and multiple applications of water may be necessary to achieve total extinguishment. For electric

cables and other potentially energized electrical equipment, firefighting nozzles should be set for a spray

pattern with at least a four foot standoff distance.

k. For any situation where large quantities of water have been used for firefighting, or where firemain rupture

has occurred, emergency dewatering may require innovation and application of unconventional techniques.

Siphon dewatering through hose lengths and opening of sounding tubes to dewater into floodable tanks are

examples of emergency dewatering attempts that might be considered for training.

l. Combat induced shock can frequently cause class C fires throughout the ship. This suggests a need for

adequate distribution and rapid deployment of CO2 portable fire extinguishers.

m. For certain situations, the most prudent firefighting procedure may be to button up, keep the surroundings

cool, and allow the fire to burn itself out by oxygen depletion. This technique may be useful if the fire compartment

is air tight, access for direct firefighting is difficult, or high heat holds firefighters at bay. Class A

fires will self extinguish when the oxygen content drops below 12 percent (15 percent for class B). When this

technique is used, a lengthy waiting period of several hours should be anticipated to allow compartment temperatures

to drop below the ignition temperature of combustible fire gases.

n. Specific guidance for carriers: Flight deck casualty drills should emphasize the location and operation of controls

for bomb farm, weapons elevators, and hose reel AFFF systems. Ships are reminded that the bomb farm

system cannot be activated from exterior controls on the island unless the enabling switch in Flight Deck

Control is in the on position. Additionally, training should be provided on the location and operation of bomb

jettison chutes.

o. The potentially large number of burn injuries (i.e., mass casualties) resulting from a major conflagration can overwhelm ship doctors and corpsmen. Many crew members, especially on larger ships, may have received advanced first aid burn treatment training as members of hometown volunteer fire departments or rescue squads. It is suggested that ships maintain an inventory of specially trained crew members who may be able to assist in first aid burn treatment.

555-9.4 ANTI-SHIP WEAPONS THREATS

555-9.4.1 GENERAL. If a ship is hit, it is likely that a fire will ensue. Experience shows that widespread damage

can result from residual fires initiated by burning unexpended propulsion fuel from the incoming weapon. In

a typical scenario, the weapon propellant produces a very intense ignition source (flame temperatures for solid

propellant are approximately 3500 - 4000°F) which may lead to a long duration, and widespread burning of normal

ship contents. For the typical missile hit, the burning propellant serves as the match, while scattered impact

debris, such as paper and cardboard, fuels a long burning fire sustained by furniture, mattresses, supply items,

electric cable bundles, and wireways. Propellant induced fires can rapidly transition from initial ignition to total

involvement of all combustibles in the space. This condition is commonly referred to as “flashover.” For cases

where fuel tanks or flammable liquid piping has been breached by the weapon hit, time to flashover generally

occurs more rapidly than when ordinary combustible materials are involved.

555-9.4.2 MISSILE HITS. For anti-ship weapons, the quantity of propellant induced into the target ship is

directly related to launch distance and how much fuel has been consumed enroute. There are three possible scenarios

for missile hits:

a. The missile hits the ship with no propellant remaining and the warhead detonates.

b. The missile hits the ship with unexpended propellant remaining and the warhead detonates.
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When an AFFF eductor is rigged on a deck above the deck where the fire is being fought (as in machinery space

re-entry), up to six lengths of hose (300 feet) can be connected downstream of the eductor.

555-9.5 VITAL ELECTRONICS SPACE FIREFIGHTING TRAINING

555-9.5.1 In developing training scenarios for firefighting in vital electronics spaces, emphasis should be

placed on fires that generate large volumes of smoke and require a high degree of coordination and decision

making. Fire scenarios should include the following:

a. A local fire in a manned space in which operating personnel wearing breathing apparatus, if necessary, can

remain and fight the fire.

b. A local fire in an unmanned space which the initial response personnel can enter without breathing apparatus.

c. A local fire in an unmanned space which can only be entered by personnel wearing breathing apparatus.

d. A local fire in a manned or unmanned space which, after initial response, develops space conditions requiring

evacuation.

e. A fire or smoke condition in a manned or unmanned space which does not permit entry, or requires immediate

evacuation.

f. Smoke in an electronic space caused by fire outside the space.

g. Fire outside threatens an electronics space.

555-9.5.2 As the state of training becomes more advanced, more complex scenarios in which several electronics

spaces are affected in different ways should be used. See FXP-4, Chapter 9 for a group of exercises in the

area of electronics casualty control. See paragraph 555-8.8 for more information.

555-9.6 MACHINERY SPACE FIRES.  Fires in machinery spaces have yielded lessons learned that should be incorporated in machinery space firefighting training. For fires in gas turbine modules, reflash may occur following initial extinguishment by Halon, due to air movement and leakage that dilutes Halon concentration. Drills should pre-plan techniques for hoseline application of AFFF into the module. Filling fuel tanks with foam during machinery space fires is not recommended. Exterior cooling of fuel tanks with seawater or AFFF spray is preferable. Machinery space fires frequently force abandonment of adjacent machinery spaces due to smoke ingestion. Strategic placement of breathing apparatus can allow key personnel to remain in adjacent smoke filled machinery spaces. Maintaining positive pressure in adjacent spaces in accordance with paragraph 555-10.3.7 will also inhibit smoke ingestion.

555-9.7 CRITIQUE

555-9.7.1 Critiques after every fire drill will help ensure that the maximum learning takes place. They should

delve into the underlying causes for successful or failed drills. They should include a thorough discussion of the

rationale for each decision made on attack points, ventilation, etc.
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which cannot be quickly and completely secured. Fires which spread to overhead insulation and cables, or which produce sufficient products of combustion (flame, heat, smoke, and fire gases) can also force space evacuation.

555-10.3.4 MAJOR OIL LEAK SCENARIO. Any major flammable liquid leak presents an immediate hazard which should be dealt with quickly to reduce the threat of fire. An oil leak which forms a spray can ignite when it comes in contact with any hot surface or equipment capable of arcing. Based on rapid initial assessment, deflecting the leak, securing of the oil source and the use of AFFF to cover liquid surfaces will greatly reduce the risk of fire. The following general guidelines are provided for dealing with a major oil leak.

555-10.3.4.1 Report the Leak. The oil leak should be immediately reported to the Space Supervisor and the Engineering Officer of the Watch (EOOW) to allow for concurrent action. 


555-10.3.4.2 Deflect or Secure the Source. The oil leak should be stopped as quickly as possible. This can be done by deflecting the leak away from hot surfaces and ignition sources or by closing system cutout valves or shutdown valves, thereby isolating the leak, or by securing the pump. Even the application of a rag or bucket can significantly reduce the flow of oil and deflect it away from hot surfaces.

555-10.3.4.5.3 Man Foam Proportioning Station. Man the machinery space foam proportioning stations upon notification of major oil leak in the space.

555-10.3.4.4 Apply Aqueous Film Forming Foam. Hydrogen sulfide gas may be released to the space atmosphere during the discharge of AFFF. See paragraph 555-2.7.10 for associated potential health hazards. Actuate the AFFF hosereel to remove oil accumulation on deckplates or bulkheads and wash oil into the bilge. Water may also be used. Rags that have been used for cleanup shall be placed in a suitable container. Discharge AFFF into the bilge to cover liquid surfaces and prevent ignition of the oil. Installed AFFF foam systems should be used that most effectively deal with the casualty. In some scenarios, the oil leak may discharge directly into the bilge. In others, the oil leak may discharge onto the deck plates and then into the bilge. Therefore, the decision to use either a hose, a sprinkling system, or both, as well as which to apply first, must be made by the watchstanders to ensure that the oil is flushed to the bilges and covered with AFFF. The AFFF hose reel is used to remove oil accumulation on deckplates or bulkheads, and wash it into the bilge. AFFF bilge sprinkling is used to ensure all bilge surfaces are vapor secured. The time required to achieve a complete foam blanket shall be determined and incorporated into the ship’s doctrine. If the required time is not known, or AFFF must be conserved then operate bilge sprinkling for one minute.

555-10.3.4.5 Concurrent Actions. As time and personnel permit, the following concurrent actions should be accomplished.

1. Secure operating machinery as necessary in the vicinity of the leak to control the casualty.

2. Start or maintain equipment in unaffected spaces to maintain propulsion, electrical power, and firemain pressure.
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Heat Strain 
The body’s reaction to heat stress. The reaction may be local, such as a burn, or generalized, such as an increase in core (inner) body temperature.

Heat Stress 
Subjecting the body to higher than normal temperatures. Heat stress may be caused by a high temperature environment or by wearing clothing, such as a firefighter’s ensemble, that impedes the body’s normal cooling.

Hot Surface 
For fire hazard precautions for piping systems containing flammable liquids, NSTM Chapter 505 defines a hot surface as 650°F (343°C) for lubricating oil and hydraulic oil systems and 400°F (205°C) for all other flammable liquids.

Indirect Fire Attack

A method of attacking a fire in which firefighters outside the fire area discharge water fog into the fire area through a cracked open door or a bulkhead or overhead penetration. See paragraph 555-7.6.

Limited Protection Zone

A CPS zone that provides protection only from liquid or solid CBR contamination; the zone may be contaminated with vapor CBR agents. See paragraph 555-7.13. 

Mass Casualty

Numerous personnel injuries, usually associated with a major conflagration or other significant incident
Major Conflagration

As defined by NWP 3-20.31, a major conflagration is any fire or explosion that is of such a size as to be beyond the control of the repair parties and that may be a threat to the survival of the ship.  It will normally require the ship to go to Condition I, General Quarters, to provide additional manning to the repair parties.  The archaic term “mass conflagration” is no longer used, as it was confused with the term “mass casualty”.  When an event involves both a major conflagration and a mass casualty, as may occur from a weapons hit,  it is normally referred to as a major conflagration/mass casualty.  A machinery space fire is normally not a major conflagration unless it progresses beyond the capability of the ships’ repair parties.
Machinery Space

Main and auxiliary machinery spaces which contain any of the following: installed firefighting systems, oil fired boilers, internal combustion engines, gas turbines or steam turbines.

Manned Hose 
A single fire hose manned with a nozzleman and hosemen (as required).

Medical Complex (LPD-17)

The area on the Main Deck of the LPD-17 class between Frames 47.5 and 110, which encompasses all medical and dental spaces and troop living spaces designated for casualty overflow. It does not include non-medical spaces and Main Deck passageways outboard of the longitudinal bulkheads 9.5 m off centerline, port and starboard.

Mission Oriented Protective Posture (MOPP)

The level of CBR protection directed by a ship’s commanding officer. Levels of protection range from 1 to 4, with 4 being fully protected. See NSTM Chapter 470 and NWP 3-20.31.

Out-of-Control Fire

A fire that creates untenable conditions due to heat and smoke forcing personnel to abandon the space.

Overhaul 
An examination and cleanup operation. It includes finding and extinguishing hidden fire and hot embers and determining whether the fire has extended to other parts of the ship.

Pressure Zone 
A zone within a CPS.

Protective Mask (MCU-2/P)

Designed to protect the face, eyes, and respiratory tract of the user from tactical concentrations of chemical and biological agents, toxins, and radioactive fallout particles.

Purging 
The temporary establishment of significantly increased supply and exhaust ventilation air flow rates in Type I and Type II SES areas in order to maintain tenable conditions during and after a fire casualty.

Rollover 
Sudden spread of flame through the unburnt gases and vapors in the upper layer across the overhead of a space.

Shall 
When application of a procedure is mandatory.

Should 
When application of procedure is recommended.
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