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14 May 2004

From:
Commander, Naval Sea Systems Command

Subj:
ADVANCE CHANGE NOTICE (ACN) 3/A TO NSTM 555V1R10  - CLARIFICATION OF MK 50 TORPEDO LITHIUM BOILER FIREFIGHTING GUIDANCE

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) NAVSEA Ltr 8020 Ser N311-T-15-062/1037 of 28 Oct 2002 "WEAPON SYSTEM EXPLOSIVES SAFETY REVIEW BOARD MEETING ON THE MK 50 MOD 1 TORPEDO"

(c) NAVAIR 00-80R-14, "NATOPS U.S. NAVY AIRCRAFT FIREFIGHTING AND RESCUE MANUAL", 1 September 2001, paragraph 2.8.1

Encl: 
(1) ACN 3/A to NSTM 555 Volume 1 Revision 10

1. This letter provides enclosure (1), Advance Change Notice (ACN) 3/A (NSWC Port Hueneme control number N00024-04-DS01) to reference (a).  This ACN will be incorporated into the next revision.  Recipients are requested to remove existing pages 555-242 through 555-244 and replace them with new pages 555-242 through 555-244A provided by enclosure (1).

2. This ACN clarifies firefighting guidance for the lithium propulsion boiler of the MK 50 Torpedo. 

3. This ACN applies to Weapons System Explosive Safety Review Board (WSESRB) Recommendation W.02.09.10.A.2.a of reference (b) which states: 

“(1) In coordination with NAVSEA Code 05P6 (now 05P4), review and clarify the firefighting procedures.  

(2) Ensure the firefighting procedures are consistent with Naval Air Training and Operating Procedures Standardization (NATOPS) and Naval Ships Technical Manual (NSTM) firefighting procedures.  

(3) Obtain Fleet Forces Command concurrence with the firefighting procedures.  

(4) Also, provide training materials to shipboard personnel on how molten lithium may form and drain from a damaged boiler, and the proper procedures for managing a molten lithium fire.”  

     a. The WSESRB is requested to consider this ACN as completion of the first and third sentences of recommendation W.02.09.10.A.2.a, which requests clarification of firefighting procedures and obtaining Fleet concurrence. 

     b. NAVAIR (PMA Code251) is requested to incorporate the changes herein into reference (c), paragraph 2.8.1, in order to address the second sentence of recommendation W.02.09.10.A.2.a, to ensure procedures are consistent with NSTM and NATOPS. 
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     c. The fourth sentence of recommendation W.02.09.10.A.2.a, provide training materials to shipboard personnel, is not addressed by this ACN.

4. 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.

5. 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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555-8.9 MK-50 TORPEDO LITHIUM BOILER FIREFIGHTING PROCEDURES

555-8.9.1 GENERAL. This section deals with a fire involving the lithium propulsion boiler of the MK 50 torpedo. The propulsion system internal to the MK-50 torpedo is fueled by 16 pounds of lithium. Lithium is a highly reactive combustible metal (class D fire). The MK 50 Mod 0 torpedo has a MK1 Mod 1 boiler and the MK 50 Mod 1 torpedo has a Mark 1 Mod 2 boiler. The newer MK 1 Mod 2 boiler releases significantly less lithium than the older MK1 Mod 1 boiler following a bullet impact, which results in a smaller fire. 
NOTE

COMNAVAIRPAC SAN DIEGO naval message 301734Z MAR 94 recommended that introduction of the MK 50 MOD 0 torpedo aboard CVs and CVNs be delayed.  That Type Commander policy remains in effect.

Under normal circumstances the lithium remains in a solid state contained within a stainless steel boiler inside the torpedo. Even when the boiler is activated in the propulsion mode, all lithium combustion remains within the boiler enclosure. The lithium will only present a firefighting problem if the boiler is breached due to physical damage to the torpedo. Rupture of the boiler could result in the release of molten lithium. If molten lithium is exposed to the air, burning will result on the surface of the lithium mass. Though considerable heat and light is released when lithium burns, flame height is very low (similar to burning lava or charcoal briquettes). Burning lithium presents a unique challenge to shipboard fire- fighters because it cannot be extinguished using conventional firefighting agents. Additionally, burning lithium reacts with water (or AFFF) to produce hydrogen gas. If confined, such as in a closed magazine, hydrogen can ignite with explosive force capable of rupturing doors and bulkheads.

WARNING

Burning lithium emits a toxic and caustic particulate cloud. Do not breathe

or expose yourself to the particulate cloud. Breathing of the particulate may

cause damage to respiratory systems. Exposure to the particulate cloud may

also cause burning and damage to the eyes. Molten lithium will burn the

skin. The white light emitted by burning lithium can cause eye burns. Avoid

looking directly at the lithium.

WARNING

Application of HALON, PKP or CO 2 is not effective against burning lithium

and will cause adverse secondary reactions. Direct application of HALON,

PKP or CO 2 to burning lithium should be avoided.

WARNING

The application of water or AFFF on a lithium fire results in a decomposition

of water into hydrogen and oxygen. Liberated hydrogen may violently

ignite if confined and allowed to reach its lower explosive limit. This hydrogen

ignition may produce a pressure wave and burning lithium can be scattered

a distance of approximately 50 feet. Full personnel protective clothing

(proximity suits or standard navy firefighting ensembles) and breathing

apparatus should be worn when attacking a lithium fire.
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WARNING

Burning lithium which is in direct contact with an aluminum deck can melt through the deck. Burning lithium on a steel deck may cause warping or  cracking of a light-weight deck which is not being cooled with water.  A fire watch should be placed in the area immediately below the burning lithium. To forestall damage to the deck, apply water to the underside of a hot deck immediately beneath the lithium. Previous fire suppression tests for burning lithium have resulted in 3/8 inch aluminum plate burning through in less than three and half minutes.

555-8.9.2 FIRE SCENARIOS. There are three conceivable, though improbable, shipboard scenarios where

lithium could escape from the MK-50 torpedo and burn.

a. An aircraft crash on the flight deck which results in rupture of the torpedo boiler.

b. Rupture of a torpedo boiler inside a deck-mounted torpedo launch tube due to bullet or fragment penetration.

In this case there could be burning inside the tube and possibly burning chunks of lithium on the deck sur-

rounding the tube.

c. Bullet penetration of torpedoes stowed in a topside magazine due to enemy or terrorist gun fire. Similarly, tor-

pedoes in a topside magazine could be ruptured by collision with another ship as occurred aboard a 
destroyer in 1991.

555-8.9.3 RECOMMENDED PROCEDURES. 
WARNING

The primary concern in any MK-50 fire scenario is uncontrolled spread to adjacent pieces of ordnance and, in the worst case, cook-off of exposed warheads. Sympathetic chain ignition of multiple pieces of ordnance or torpedoes and eventual mass detonation of warheads could destroy the ship; hence, rapid cooling is essential. It must be remembered that if a torpedo’s boiler is breached, it is likely that the same torpedo’s warhead or adjacent warheads may be threatened by burning lithium. In spite of the potential for hydrogen generation, cooling with water or AFFF must be initiated as soon as possible to protect against potential warhead cook-off or other adverse ordnance reactions.

a. Flight Deck Procedures. Flight deck firefighting tests involving the MK-50 and AFFF applied from hoselines

and flush deck nozzles have shown that in open air the hydrogen combustion reaction, if any, is not hazardous

to firefighters at a 50 feet upwind standoff distance
.  See NAVAIR 00-80R-14, "NATOPS U.S. NAVY AIRCRAFT FIREFIGHTING AND RESCUE MANUAL" for more detailed guidance.
b. Torpedo Launch Tube Procedures. For a fire within or adjacent to a MK-50 torpedo tube efforts should focus 

on the prevention of warhead cook-off by applying water from hose lines from the maximum stand-off distance.

Full personnel protective clothing (proximity suits or standard navy firefighting ensembles) and breathing apparatus should be worn. If at all possible, attempt to jettison burning lithium (and preferably the torpedo) over the side. Burning chunks of lithium on the deck may be scooped up with a shovel once the warhead is no longer exposed. A straight stream of water may also be suc- cessful in washing burning lithium overboard. For aluminum decks, be alert to possible deck melt-through where burning lithium remains in contact with the deck. A fire watch should be placed in the area immediately below the burning lithium. If necessary, apply water to the underside of the deck beneath the lithium. If possible, the ship should be steered to direct the resultant smoke cloud away from the ship.

c. MK-50 Fire Within A Magazine. As with any magazine, fire within a magazine where MK-50 torpedoes are stowed will be evident from several indicators: activation of the high temperature alarm, activation of the sprinkler water flow or flooding alarm, elevated temperature of the magazine door or surrounding bulkheads, or 
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smoke emanating from the magazine. There will be no way to know precisely what is burning inside the magazine, especially for magazines having mixed stowage of MK-50’s, MK-46 torpedoes, and other air-launched weaponssuch as Hellfire missiles. The fire could involve warhead explosive fills, liquid OTTO fuel from MK-46’s, lithium from MK-50’s, solid missile propellant, or some other combustible internal to the magazine. In any case, the best tactic is to remain outside the magazine and allow the sprinklers to flow until all evidence of burning has ceased (i.e.; no heat or smoke coming from the magazine). As a precaution, fire parties should take the following steps:
WARNING

Magazine air escapes are typically swing-type check valves located within the ship in public areas on the Damage Control Deck.  Toxic smoke and fire gases may exhaust forcibly from these air escapes, posing an immediate breathing hazard to exposed personnel.  If hydrogen or other flammable gases are produced in a large quantity, the flammable discharge from these air escapes could ignite explosively or burn fiercely with a blow-torch effect.  Immediate evacuation of spaces containing air escapes should be considered whenever a fire is reported in a magazine which vents to that space.  
1. Wear full personnel protective clothing and breathing apparatus.

2. Evacuate unprotected personnel from the vicinity of the magazine and magazine air escapes (preferably to a distance of at least 50 feet). 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. If the risk of exposed ordnance cook-off is considered acceptably low, establish fire boundaries and initiate boundary cooling on all six sides where they can be accessed.  If exposed ordnance does cook-off, fire boundary personnel would be at risk. 
5. Stand clear of magazine doors, hatches and scuttles.
6. Monitor air escapes on ventilation ducts which serve the magazine.  
7. If possible, open exterior magazine doors to provide a vent path to the weather.

8. 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.
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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 ven-

tilation 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 MASS CONFLAGRATION

555-8.11.1 INTRODUCTION.

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

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

trol Assistant’s (DCA’s) management of the overall firefighting effort. Guidance for scene leaders and attack team
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