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 INTRODUCTION
 The present booklet contains training and operational information regarding the fire fighting equipment, as required for all ships by SOLAS Ch.II-2, Reg.15 and 16.
 Part 1 contains various fire safety information, general operating instructions of various fire-fighting, and alarm systems onboard and general instructions regarding the attention that should be paid to the nature & characteristics of each cargo.
 Finally, Part 2 contains ship specific information regarding the fire-fighting equipment available onboard the ship.
 REVISION HISTORY
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 SHIP’S PARTICULARS
 NAME :
 IMO No. :
 FLAG :
 March 2002

Page 7
                        

FIRE FIGHTING EQUIPMENT TRAINING & OPERATIONAL INFORMATION BOOKLETAAA CO. LTD
 January 2003 Page 7
 PORT OF REGISTRY :
 CALL SIGN :
 GRT / NRT :
 LOA :
 BREADTH (MLD) :
 DEPTH (MLD) :
 OPERATING COMPANY :RESPONSIBLE PERSON FOR THE MAINTENANCE OF SUBJECT BOOKLET : 3RD OFFICERRESPONSIBLE PERSON FOR THE INSPECTION & MAINTENANCE OF FIRE SAFETY EQUIPMENT : 3RD OFFICER
 PART 1: TRAINING & OPERATIONAL INFORMATION
 CHAPTER 1: GENERAL FIRE SAFETY PRACTICE & PRECAUTIONS
 1.1 GENERAL
 Constant awareness of the danger of fire is the responsibility of each and every crewman. Stated differently, carelessness is a chief cause of vessel fires.
 Each crewman should be alerted to common fire hazards and taught how to
 March 2002
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 eliminate them. Each crewman should be advised as to his duties in the event of fire, and should be aware of all means of escape from interior spaces in case a fire occurs.
 1.2 SPONTANEOUS IGNITION
 Spontaneous ignition (commonly called "spontaneous combustion") is often overlooked as a cause of fire aboard ship, yet it can occur within many common materials.
 For example, a rag soaked with oil or paint and thrown into the corner of a workshop, storage area or engine room is an excellent candidate for spontaneous ignition.
 The area is warm and there is no ventilation. The oil on the rag begins to "oxidize" – to react chemically with the oxygen in the warm air around it – which in turn produces heat. The heat causes the oil to oxidize faster and produce still more heat. Since the heat is not drawn away by ventilation, it builds up around the rag. Finally, the rag gets hot enough to burst into flames. It then can ignite any nearby combustible substances – perhaps other rags or stored materials – and a major fire becomes very possible. All of this can and does occur without any outside source of heat.
 1.3 FAULTY ELECTRIC CIRCUITS AND EQUIPMENT
 For properly insulated and wired equipment, electricity is a safe and convenient source of power. When electrical equipment wears out, is misused or is poorly wired, electrical energy can turn to heat, and fire may be the result.
 Especially in the harsh environment at sea, electrical equipment must be installed, maintained, tested and repaired by qualified personnel.
 Standard home or industrial electrical equipment has no place on the ocean. The salt air causes corrosion, and a steel hull can cause erratic operation or short-circuiting. The result may be overheating or arcing in equipment or wiring and the
 March 2002
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 ignition of flammable materials nearby.
 Approved marine electrical equipment is specially made for shipboard use. Given the right maintenance, it will withstand the hard life at sea. Thus, only approved equipment and replacement parts should be used aboard your vessel, and only in the manner for which they have been approved.
 The insulation on electrical wiring, like that used for appliances, electric hand tools and drop lights, does not last forever. With age and use, it can become brittle and crack. Or, it may be rubbed-through or broken by abuse or vibration. No matter how it happens, the result of damaged insulation is dangerous bare wire. A single exposed wire can arc to any metal object. Two exposed wires can touch and cause a short circuit. Either circumstance can produce enough heat to ignite the insulation on the wiring or set fire to some other nearby material.
 Further, if the fuse or circuit breaker in. the problem circuit is oversize, the circuit won't be broken. Instead, an increased current will flow and the entire circuit will overheat. In time, the insulation will begin to burn and ignite combustible material nearby.
 You can avoid this type of fire by making frequent inspections and replacing wires that are obviously defective, and by using only fuses and circuit breakers of the proper size for their circuits.
 Crewmen should avoid "jury-rigging" electric outlets or circuits to serve additional appliances, and should avoid overloading electric receptacles.
 The following should be kept in mind:
 Earth test and inspect wiring normally out of sight. Inspection of personal equipment (e.g. radios) by a competent person. Take faulty equipment out of service. Regular inspections of electrical appliances. Disconnect equipment not in use including radios & videos.
 March 2002
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 Allow irons and soldering irons to cool before stowing. Do not leave unattended when in use.
 Renew electrical leads at the first sign of wear in the outer covering. Do not overload power points Do not tamper with electrical fittings or equipment. Do not push bare wires into electric sockets.
 1.4 EXPOSED LIGHT BULBS
 An exposed light bulb can ignite combustible material by direct contact. Numerous vessel fires have started when a crewmember left a lamp lit in unoccupied quarters. As the ship rolled, curtains or other combustible material came in direct contact with the hot bulb and ignited. Crewmen should use no unauthorized lighting on wandering leads, and should utilize guards provided with drop-lights. Engine room lights should be covered by vapor globes and screens.
 1.5 ENGINE ROOMS
 Engine rooms are full of fire hazards. Water dripping from ruptured sea water lines can cause severe short-circuiting and arcing in electric motors, switchboards and other exposed electrical equipment. This, in turn can ignite insulation and nearby combustible materials. More serious are ruptured fuel and lubrication lines above and near electrical equipment, or near hot engine exhausts. Not insulated engine exhausts have also started fires where they come in contact with other combustible materials.
 Care should be taken to prevent kinks in 'fuel and lubricating lines. Hard piping runs should be used wherever possible in place of hose that will fail under high heat or impact.
 All connections should be tight. Pipes should be arranged so they don't rub against structural members. Drip trays should be emptied frequently, and oil accumulation in the bilges should be kept to a minimum.
 March 2002
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 Where hose must be used to accommodate vibration, it should be frequently inspected and replaced if cracked brittle or otherwise damaged.
 1.6 ELECTRIC MOTORS
 Faulty electric motors are prime causes of fire. Problems may result when a motor is overloaded, isn't properly maintained or is used beyond its safe working life. Motors require regular inspection, testing, lubrication, cleaning and ultimately replacement. Sparks and arcing may result if a winding becomes short-circuited or grounded, or if the brushes do not operate smoothly. If a spark or an arc is strong enough, it can ignite nearby material. Lack of lubrication may cause the motor bearings to overheat, with the same results.
 1.7 CHARGING STORAGE BATTERIES
 When storage batteries are being charged, they ernit hydrogen, a highly flammable gas. A mixture of air and between 4.1% to 74.2% hydrogen by volume can be explosive. Hydrogen is lighter than air and will rise as it is produced. If ventilation is not provided at the highest point in the battery charging space, the hydrogen will collect at the overhead. Then, any source of ignition can cause an explosion and fire.
 March 2002
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 1.8 GALLEY OPERATIONS
 A ship's galley is a busy, potentially dangerous place. The intense activity, the many people, the long hours of operation and the basic hazards – open flames, fuel lines, rubbish and grease or soot build-up – all add to the danger of fire.
 For cooking, the most common energy source aboard vessels is electricity. Diesel oil is used to a lesser degree, and liquefied petroleum gas (LPG) is used on some smaller vessels. All stoves and exhaust ductwork should be well secured and insulated.
 Electric ranges are subject to the same hazards as other electrical equipment.
 When liquid fuels are used for cooking, extreme care should be taken to avoid damage to fuel lines. You should be constantly alert to leaks in fuel lines and fittings. In the event of a leak, the fuel supply should be immediately shut off at the source, and repairs made by competent personnel before the equipment is used again. Everyone who uses the galley should know where the fuel line shut-off valves are, and the valves must be easy to get at.
 March 2002
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 The galley provides plenty of opportunities for fires caused by carelessness. Thus, good housekeeping is a must. Used boxes, bags, paper and even left-over food should be placed in covered non-combustible refuse cans where they cannot catch fire because of a carelessly thrown cigarette butt, or from being too close to a hot stove.
 Grease or soot build-up in and around the range, hoods; filters and ductwork can fuel a galley fire. If the ductwork becomes involved and there is a heavy build-up of grease or soot, the fire can spread to other areas and decks. Thus cleanliness is a must, and it doesn't mean just cleaning the stovetop. Fixed automatic extinguishing systems for ductwork are extremely valuable for putting out grease fires. (For deep-fat fryers only use extinguishers containing sodium bicarbonate or potassium bicarbonate dry chemical).
 1.9 SMOKING
 Careless smoking is a key fire hazard. Cigarettes and matches must be properly disposed of, in non-combustible receptacles. Ashtrays should be emptied into metal containers with lids, not cardboard boxes used as trash containers. In hazardous areas, smoking warnings should be posted and observed. Smoking in bed should be prohibited.
 1.10 SPACE HEATERS
 Open flame heating appliances should not be used. Electric heaters or radiators must be secured against the motion of the vessel. Heating elements must be protected so they cannot come into contact with clothing, curtains or other flammable material. Clothing should not be left to dry unattended near a heater or stove.
 1.11 STOWAGE
 Space for stowage is always scarce aboard vessels, and scarcity produces another Golden Rule: a place for everything and everything in its place.
 Proper stowage is a key fire prevention measure, but only if the stowage area and method are safe to start with. Combustible materials must be stowed away from
 March 2002
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 sources of flame, arcing or heat, and in well-ventilated areas. Combustible wastes should be discarded promptly.
 On-board stowage of paints, solvents and other highly flammable substances should be kept to a minimum. Those carried aboard should be inspected frequently for corrosion or damage to the containers that could produce leakage. Spaces used for stowage of highly flammable liquids should be vented and should have direct access only from open decks. Such spaces should be posted with No Smoking and No Open Lights warnings, and no unnecessary wiring or electrical equipment should be introduced.
 Cylinders used to contain gas or other hazardous substances (whether full or empty) should be stowed on open decks. Valves, pressure regulators and pipes leading from the cylinders should be protected from damage.
 Loose gear can rupture fuel lines, damage machinery and smash electrical equipment, causing short-circuiting. In addition, it is difficult and dangerous to try regain control of heavy equipment that has come loose in heavy seas.
 1.12 UNSAFE BURNING AND WELDING PRACTICES
 The high temperatures, molten metal and sparks produced in welding and burning can be a serious fire hazard. During these operations, vessel fires may be caused by:
 1. Failure to keep watch in the work area, below the work area and on the other side of a bulkhead that is being welded or burned.
 March 2002
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 2. Failure to move combustible materials (or to protect them if they cannot be moved).
 3. Burning near heavy concentrations of dust or of combustible vapors such as those given off by fuel oil, lubricating oil and other flammable liquids.
 4. Failure to remove flammable vapors, liquids or solids from a container, pipe or similar workpiece, or from a confined space such as a fuel tank, void, cofferdam or hold.
 5. Failure to have the proper type of fire extinguisher at the scene. 6. Failure to secure oxygen and gas cylinders in an upright position. 7. Failure to protect gas and oxygen hoses from mechanical damage, or
 damage from flying sparks, slag and hot metal. 8. Failure to provide a gas shutoff valve outside a confined space. 9. Failure to remove hoses from confined spaces when the torches have been
 disconnected.
 1.13 GOOD HOUSEKEEPING
 From the fire prevention standpoint, good housekeeping means the elimination of sources of fuel for fire, that is, the elimination of fire "breeding grounds". Various housekeeping problem areas are listed below. All of these can be eliminated with a little effort.
 1. Cleaning rags and flammable wastes should be stored in covered metal containers.
 2. Oil rags should be placed in covered metal cans and thrown away as soon as possible.
 3. Discarded packing materials should be disposed of immediately. 4. Flammables should not be stored in crew quarters. 5. Oil soaked clothing or other flammables should never be stored in crew
 lockers. 6. Paints, varnish and so forth should be stored in the paint locker when not in
 use, even if you'll need them again the next day. Containers should be inspected frequently for damage and leakage.
 7. Leaks in fuel oil or lube oil piping, and spilled oil or grease, should be cleaned
 March 2002
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 up immediately. Oil in bilges or on floor plates should be kept to a minimum. 8. Kerosene and solvents should be stored in proper containers and in approved
 spaces. The containers should be inspected frequently for damage and leakage.
 9. Oil-soaked clothing should not be worn by crewmembers. 10. Grease filter and hoods over galley ranges should be cleaned regularly.
 1.14 ENGINE ROOM FIRE SAFETY CHECKLIST
 Remove Sources of Fuel
 March 2002
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 Maintain tidy stores and keep combustible packaging to a minimum. Use metal waste-bins and keep these clear of other combustibles. Keep savealls free of oil accumulations and ensure scuppers are clear. Avoid
 accumulations of cotton waste, rags etc. Maintain all lube oil and fuel lines in good condition and repair leaks
 immediately. Do not make temporary leak collectors and scuppers. Keep purifier plate cleaning fluid receptacles covered.
 Remove / Minimize sources of Ignition Ensure all exhaust systems are fully lagged, preferably clad externally with
 metal sheet. Ensure all electrical connections/terminals are tight and properly made. Ensure contact surfaces of contactors/relays are well maintained, Repair faulty equipment (e.g. heaters) promptly. Provide metal ashtrays in control rooms, and other areas where smoking is
 permitted. Adopt a strictly enforced permit to work system for all "hot work", including
 angle grinding.
 Minimize Opportunity of Fire Spread Keep engine room tidy and prevent oil accumulations. Ensure all engine room door self-closers are operable and remove means of
 permanently securing doors open. Keep all quick closing valves on fuel tanks "set" and in good working order. In
 the event of an outbreak of fire involving oil, operate all valve trips to limit opportunity for continuously feeding fire with oil.
 In the event of fire, stop forced ventilation and seal engine room boundaries. Properly maintain fire detection, and manual fire extinguishing and explosion
 suppression systems. Do not delay in using total flooding fire extinguishing system (e.g. CO2/halon),
 when it is clear portable appliances are not/will not be effective. Ensure engine room is vacated.
 Protect spaces adjacent to engine room from ignition by conduction through decks/bulkheads by careful observation and cooling where necessary. Boundary cooling will not have any direct effect on the fire in the engine room.
 Maintain emergency fire pump and emergency generator and test regularly.
 March 2002
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 CHAPTER 2: GENERAL INSTRUCTIONS & PROCEDURES FOR FIRE FIGHTING ACTIVITIES
 2.1 GENERAL
 Oxidation is a chemical process in which a substance combines with oxygen. Rusting metal and rotting wood are examples of slow oxidation. Fire or combustion is rapid oxidation in which a fuel turns to vapor and mixes with oxygen at a very high rate of speed. By-products of the process are heat and light, or flame.
 2.1.1 THE FIRE TRIANGLE
 A fire must have heat, fuel and oxygen in order to burn. Remove any leg of this "triangle" and fire cannot occur. The fuel for a fire can be in the form of flammable solids, liquids or gases. Liquid fuels burn more intensely than solid fuels because they are more easily vaporized. The vapor from a liquid fuel is also heavier than air. It is extremely dangerous because it will seek low places, dissipate slowly and travel to distant sources of ignition. Flammable gases are already in the vapor state required for combustion or explosion. All they require for ignition is intermixing with oxygen and a source of heat. Air contains the oxygen necessary for burning, and ignition heat is present in many forms aboard vessels, including flame, spark, friction and spontaneous or internal
 2.1.2 THE FIRE TETRAHEDRON
 There is a fourth ingredient necessary for fire, however, and the "fire tetrahedron" more accurately demonstrates the combustion process. A tetrahedron is a solid figure with four triangular faces. It shows the four things required for combustion: fuel (to vaporize and burn), oxygen (to combine with
 March 2002
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 the fuel vapor), heat (to raise the vapor to its ignition temperature) and the chain reaction (the chemical reaction among the fuel, oxygen and heat).
 2.1.3 DESTROYING THE FIRE TETRAHEDRON
 A fire can be put out by destroying the fire tetrahedron. If the fuel, oxygen or heat is removed, the fire will die out, if the chain reactions is broken, the reduction in vapor and heat will put out the fire, although cooling with water may be needed where smoldering or reflash is a possibility.
 Removing the fuel. Theoretically, you could put out a fire by physically dragging the fuel away from the source of the heat, like some one pulling a log out of a campfire. While this may be rarely practical, it is often possible to move nearby sources of fuel so the fire cannot expand beyond what is already being consumed.
 In fire fueled by liquids or gases, it may be possible to extinguish the fire by cutting off the fuel supply. When a fire is being fed by a leaky hydraulic or diesel line, for example, it can be put out by closing the proper valve. If a pump is supplying liquid fuel to a fire in the engine room, the pump can be shut down. Either way, the source of the fuel is removed and the fire is extinguished.
 Fire in a defective fuel burner can be brought under control and put out by closing the supply valve. Fire involving acetylene or propane can often be put out by shutting the valve on the cylinder.
 Removing the oxygen. A fire can be put out by removing its oxygen, or by lowering the oxygen level in the air to less than 16%. For example, extinguishing agents like carbon dioxide or foam smother a fire by depriving it of oxygen.
 In open areas, smothering a fire is hard (but not impossible) because the smothering agents are quickly scattered. Carbon dioxide is rapidly blown away from an open deck, for example, especially if the vessel is underway. On the
 March 2002

Page 21
                        

FIRE FIGHTING EQUIPMENT TRAINING & OPERATIONAL INFORMATION BOOKLETAAA CO. LTD
 January 2003 Page 21
 other hand, fire in a galley trash may be snuffed out simply by placing a cover tightly over the can, thus blocking the flow of air to the fire. As the fire consumes the oxygen in the can, it becomes starved for oxygen and puts itself out.
 To put out a fire in an enclosed compartment, engine room or cargo hold the space can be flooded with carbon dioxide. When the carbon dioxide enters the space and mixes with the air, the percentage of oxygen in the air is reduced below 16%, and the fire goes out. For this method to work, however, the space must be completely sealed to keep fresh air out.
 Removing the heat. The most common method of putting out fires is to remove the heat by attacking the fire base with water. An excellent heat absorber, water destroys the ability of a fire to sustain itself by cooling the fuel and by absorbing radiant heat from flame. The chain reaction is indirectly attacked both on the fuel surface and at the flames. The production of vapor and radiant heat is reduced, and continued water rill control and put out the fire.
 Stability hazard: the use of large quantities of water to fight fire may jeopardize the stability of the vessel. "De-watering techniques", discussed later, must be commenced immediately when large quantities of water are used. When the fire is attacked with hose line, water must first be sprayed onto the main body of the fire to achieve the quickest possible heat reduction, and water spray can be a highly effective cooling agent. To put out the fire completely, water must then be applied to the seat or base of the fire.
 Breaking the chain reaction – Breaking the chain reaction permits a fire to be put out rapidly. The extinguishing agents most often used to attack the chain reaction and stop combustion are dry chemicals and Halone. These agents attack the molecular structure of compounds formed during the chain reaction and reduce the flame-producing capability of the fire.
 March 2002

Page 22
                        

FIRE FIGHTING EQUIPMENT TRAINING & OPERATIONAL INFORMATION BOOKLETAAA CO. LTD
 January 2003 Page 22
 Keep in mind that these agents do not cool a smoldering fire or a liquid whose container has been heated above the liquid's ignition temperature. In these cases, the extinguishing agent must be maintained on the fire until the fuel has cooled down or the fire will re-ignite. Otherwise, a cooling medium such as water must be used on the smoldering embers or the sides of the container.
 Warning: the use of water on electrical fires is not recommended. On electrical fires, water creates a shock hazard. On oil fires a solid stream will splash the oil, possible spreading the fire. Water fog may be used on oil fires.
 2.2 SPREAD OF FIRE
 If a fire is attacked quickly and effectively, it can usually be contained and extinguished. If it is allowed to burn freely, however, it will generate great amounts of heat that can spread throughout the vessel and ignite new fires wherever fuel and oxygen are present.Additionally, the heat, flame, smoke and gases associated with fire pose many health hazards. Crewmen fighting a fire should utilize all available protective clothing and respiratory equipment, and should stay low and retreat to fresh air before they are overcome.
 March 2002
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 Heat and fire might spread in four different ways:
 1. Conduction. This refers to direct heat transfer E.g. heat travelling along or through unprotected steelwork (girders, deck, plating, bulkheads, etc.).
 2. Convection. The spread of heat via gases, liquids, or hot air circulating through stair well, lift shaft, ventilation trucking, etc.
 3. Radiation. Materials may be ignited when placed too close to a source of radiated heat such as an electric heating appliance.
 4. Direct Burning. Where combustible materials give off sufficient vapor to encourage combustion to continue when coming into contact with naked flame. E.g. a mattress being exposed to lighted cigarette.
 2.3 CLASSIFICATION OF FIRE
 To put out a fire successfully, you need to use the most suitable type of extinguishing agent one that will do the job in the least amount of time, cause the least amount of damage and result in the least danger to crew members. The job of picking the proper agent has been made easier by the Classification of fires into four types, or classes, lettered A through D. Within each class are all fires involving
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 materials with similar burning properties and requiring similar extinguishing agents. However, most fuels are found in combinations, and electrical fires always involve some solid fuel. Thus, for fire fighting purposes, there are actually seven possible fire classes. Knowledge of these classes is essential to fire fighting, as well as knowing the burning characteristics of materials found aboard vessels.
 Class A fires. Fires of common combustible solids such as wood, paper and plastic are best put out by water, a cooling agent. Foam and certain dry chemicals, which act mainly as smothering or chain breaking agents, may also be used.
 Class B fires. For oil, grease and gas fires, and other substances that give off large amounts of flammable vapors, a smothering agent is best for the job. Water, dry chemical, foam and carbon dioxide (CO2) may be used. However, if the fire is being supplied with fuel by an open valve or a broken pipe, a valve on the supply side must be shut down to stop the fuel supply. This may put the fire out by itself, or at least make it easier to put out and allow the use of much less extinguishing agent.
 In a gas fire, it is imperative to shut down the control valve before you extinguish the fire. Attempting to put the fire out without shutting down the valve permits flammable gas to continue escaping and creates an explosive hazard that is more dangerous than the fire itself.
 It may be necessary to put out a gas fire before shutting down the fuel supply in order to save a life or to reach the control valve, but these are the only exceptions.
 Combination Class A and B fires. Water fog and foam may be used to smother fires involving both solid fuels and flammable liquids or gases. These agents also have some cooling effect on the fire. In closed spaces, carbon dioxide may also be used to put out such fires.
 Class C fires. For fires involving energized electrical equipment, conductors or appliances, Non-conducting extinguishing agents (CO2, Halon and dry chemical) must be used, although dry chemical will ruin electronic equipment. Always try to de-energize the circuit to remove the chance of shock and the source of ignition.
 Combination Class A and C fires. Because energized electrical equipment is involved in these fires, non-conducting extinguishing agents must be used. Carbon dioxide, Halon and dry chemicals are the best. Carbon dioxide reduces the oxygen supply, while the others break the chain reaction. Always try to de-energize the circuit.
 Combination Class B and C fires. Here again, a non-conducting agent is required. Fires involving flammable liquids or gases and electrical equipment may be extinguished with Halon or dry chemical acting as a chain reaction breaker. In closed spaces, they may be extinguished with C02.
 Class D fires. These fires may involve combustible metals such as potassium, sodium, and their alloys, and magnesium, zinc, zirconium, titanium and powdered aluminum. They burn on the metal surface at a very high temperature, often with a brilliant flame.
 March 2002

Page 26
                        

FIRE FIGHTING EQUIPMENT TRAINING & OPERATIONAL INFORMATION BOOKLETAAA CO. LTD
 January 2003 Page 26
 Water should not be used on Class D fires. It may add to the intensity or cause the molten metal to splatter. This, in turn, can extend the fire and inflict serious burns on those near by.
 Fires in combustible metals can be smothered and controlled with special agents known as dry powders. Dry powders are not the same as dry chemicals, although many people use the terms interchangeably. The agents are used on entirely different types of fires: dry powders are used only to put out combustible-metal fires; dry chemicals may be used on other fires, but not on Class D fires.
 SUMMARY OF PORTABLE FIRE EXTINGUISHERS ACTION
 Type of extinguisher, color code, jet range & duration
 For use on Effect Method of use Possible dangers
 WATERRed
 Jet-7m5 liters / 60 sec
 CLASS A. Cooling
 Approach low down & as close as possible. Keep on the windward side in open. Direct jet to heart of fire. Use a swift horizontal sweeping action.
 Do not use on oils, fats, or liquid fires. Do not use in the vicinity of live electric equipment.
 FOAMCreamJet-5m
 5 liters / 30 sec
 CLASS B.Smothering & Cooling
 Approach low. Direct to vertical surface and allow to spread in unbroken flow. For open spill fires aim upwards and slowly sweep from side to side. A blanket will form as the foam gently falls.
 Do not use in the vicinity of live electrical equipment.
 CO2Black
 Jet 1-2 m5-10 kg / 12 sec
 CLASS A & B.
 CLASS C (in a liquid
 Smothering
 Approach low down. Get close. Starting at the nearest side use a sweeping motion to
 Without a horn the extinguisher can entrain air acting as a “blow lamp”
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 state).drive the fire off. Not usually effective outside.
 increase the fire density. In explosive atmospheres stand extinguisher on ground. Hold only the insulated parts. CO2 is asphyxiating. Do not stay in area.
 DRY POWDERBlue
 Jet 4-5 m3-6 kg / 9 sec
 ABC Powder for Classes A, B & C.
 BC Powder for Classes B & C.
 Smothering & Interference
 Approach low down. Starting at the closest point use a swift sweeping action to drive the flames off.
 Avoid inhalation of powder.
 2.4 FIRE FIGHTING TACTICS
 The main reason for this fire classification scheme is to aid crewmembers in picking the right extinguishing agent. However, it is not enough to know that water is best for putting out Class A fires, or that dry chemical works well in knocking down the flames of a burning liquid. The extinguishing agent must be applied properly, and sound fire fighting techniques must be used.
 2.4.1 PORTABLE FIRE EXTINGUISHERS
 Portable extinguishers can be carried to the fire area for a fast attack, but they contain a limited supply of extinguishing agent. The agent is quickly used up, and continuous application can exhaust the extinguisher in as little as 8 seconds. For this reason, it is important to back up the lead extinguisher with additional extinguishers of a hose line. Then, if the first extinguisher fails or does not have enough agent to put the fire out completely, the additional extinguishers of the hose line can be used to finish the job.
 A crewman who is using an extinguisher cannot advance a hose line at the same time. The first step in fighting a fire is to sound the alarm and alert the captain and crew so the fire can be fought as a team. Vessels have been lost because someone tried to fight a fire by himself without sounding the alarm. By the time the rest of the crew knew what was happening, the fire was out of control.
 There is a right way to use a portable fire extinguisher, and there are wrong
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 ways. Untrained crewmen often waste extinguishing agent through improper application. At the same time, untrained personnel tend to overestimate their ability to put out fires. Training, including practice with the types of extinguishers carried on board, is the best insurance against inefficient use of this equipment. Extinguishers that are due to be emptied and recharged are put to excellent use in training sessions.
 Normally, extinguishers should be located in conspicuous positions, on brackets or stands where they will readily seen by persons following an escape route. The carrying handle of larger, heavier extinguishers should be about 1m from the deck but smaller extinguishers’ handles should be about 1.5m from the deck. Sitting positions near to rooms exits, alleyways, stairways, lobbies and landings are most suitable. Attention should be drawn to the position by photoluminescent signs. The extinguishers, type and size are shown on vessel’s Fire Control Plan.
 Extinguishers should be available for immediate use at all times. The number of extinguishers required will vary depending on the type of the vessel and the risk.
 Where possible it is advisable to site extinguishers at similar positions on each deck. It is not advisable to place extinguishers in positions in rooms or alleyways away from exit points unless they are necessary to cover a particular hazard.
 Extinguishers should not be placed in concealed positions, behind doors, in cupboards or deep recesses, unless a suitable photoluminescent sign indicates their position. They should not be in positions where they might cause obstruction to exit routs or be damaged by general movement around the vessel, or be closed to heating appliances.
 Extinguishers provided to deal with special risks should be sited near the risk concerned, but not so near as to be inaccessible or place the operator in unnecessary danger in case of fire. If the risk is in a confined space it is generally advisable to position the extinguisher immediately outside that space.
 Extinguishers should not be exposed to storage temperatures outside the designed range. Neither should they, unless specially treated by the manufacturer or protected by a specific housing, be located in places where they may be exposed to a corrosive atmosphere or corrosive fluids. Extinguishers which stand on the deck where dampness may cause corrosion, should be of a suitable type and carefully monitored as to their condition.
 Portable fire extinguishers, which have been discharged, should be clearly marked as empty, stored in a specified locker with other empty extinguishers and be replaced by an equivalent unit. Therefore, a sufficient number of spare bottles for extinguishers that can be recharged onboard should be carried. Extinguishers that cannot be recharged onboard, should be recharged and certified by approved shore based service station.
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 2.4.2 FIXED FIRE EXTINGUISHING SYSTEMS
 Fixed fire extinguishing systems are used to protect large high risk areas as machinery spaces and cargo holds and small specific risks such as paint stores and galley exhaust ducts. Any gas used must not evolve toxic vapors. It is conveyed to the risk through fixed piping and nozzles sized and arranged to give a uniform distribution of the gas within the required discharge time. Engine rooms should be protected by one of the following fixed fire extinguishing systems: gas system (CO2 or Halon) high expansion foam system pressure water-spraying system
 Cargo holds should be protected by a fixed fire extinguishing gas system (additional requirements and systems, like water-sprinklers, apply for ro-ro cargo spaces and cargo spaces where Dangerous Cargo is to be carried). Cargo holds may be exempted from being protected with such systems, only if the ship is engaged in carrying specified low-risk cargoes. Finally, other high-risk spaces (i.e. paint stores) should be protected by a fixed fire extinguishing system, in order to eliminate the possibility of fire.
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 2.4.3 WATER
 As an extinguishing agent, water's chief effectiveness is in its ability to cool burning material. Water initially absorbs heat as it is heated towards its boiling point. As water reaches its boiling point, a big increase in heat input is necessary to cause the water to flash to steam.
 The ability to absorb huge amounts of heat and the ready availability of water at sea make it an ideal extinguishing agent for use aboard ship.
 There are some additional side benefits that water has as an extinguishing agent. When water flashes to steam it expands approximately 1,700 times its original liquid volume. The expanding steam acts to reduce the oxygen content in the flame area. This steam smothering effect is temporary since the velocity of the gases in the flame area tend to pull the steam upward with the escaping gases.
 Water also has the ability of being able to soak and quench material, and when it is applied as a solid stream, water has the ability to penetrate and break-up solid substances.
 Water can be used as a protection against the heat of the flame. By spraying the water in a fine mist in a circular pattern in front of the fire fighters, a heat shield can be formed. The mist of water will fall back on the fire fighters and cool them off, while it absorbs much of the heat coming from the fire. Even a deck wash-down hose, with the spray formed by holding your finger over the end, can be an effective fire-fighting tool.
 Water is normally considered as being rated for Class A and B fires. For Class A fire fighting, water is used as a solid stream to penetrate and break up the material as well as to cool and soak. For Class B fires, water is used as a fog or high-volume spray and the action is one of cooling the fire below its flash point.
 March 2002

Page 31
                        

FIRE FIGHTING EQUIPMENT TRAINING & OPERATIONAL INFORMATION BOOKLETAAA CO. LTD
 January 2003 Page 31
 2.4.4 FIRE BLANKET
 Fire blankets are often found in galleys and pantries and are suitable for contained fat fires. (e.g. chip pan), contained liquid fires and other small fires.
 If the fire blanket does not have specific protected hand holds, fold back the top edge over the hands to protect them. Allow the blanket to afford protection by letting it hang in front of you. This is achieved by holding your hands up and apart. Hold the blanket so as to keep heat and flame off your face and body, but do not obscure your vision.
 Advance and lay the blanket over the fire. If it is a liquid fire make sure the blanket is stretched so that it does not dip into the liquid. Do not throw the blanket down, as this may drive air into the fire and cause it to be more intense or cause a plume of flame.
 Once the fire has been extinguished do not remove the blanket until the previously burning item has had time too cool. Removing the blanket too soon may allow re-ignition.
 A person with burning clothes should be laid on the floor and wrapped in the blanket; but do not leave them within the blanket as this may trap heat and so cause more injury.
 2.5 FIRE FIGHTING PROCEDURE
 2.5.1 SOUND THE ALARM
 A delay in sounding the alarm usually allows a small fire to become a large one. The crewmember who discover a fire or the indication of fire must sound the alarm promptly (depression of the manually operated call points push button). When you sound the alarm, be sure to give the exact location of the fire, including the compartment and deck level. This is important for several reasons. It confirms the location for the vessel's fire party and gives them information regarding the type of fire to expect. The exact location may indicate the need to shut down certain fuel, electric and ventilation systems, and it indicates what doors and hatches must be closed to isolate the fire.
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 Fire alarm signals are sounded by means of alarm bells and alarm sirens both activated by depression of the fire alarm button. Bells and sirens will operate continuously until stopped from the bridge. As soon as the alarm is sounding each person shall without delay go to their station (carrying necessary equipment like fireman’s outfit with breathing apparatus) according to the muster list for fire stations and carry out the duties assigned to him. The watchkeeping officers and crew on deck and in the engine room including helmsman and lookout, shall, however, remain at their stations until relieved or until driven away by the fire. Steps shall be taken to ensure that all persons near the scene of fire are warned and if necessary assisted to a safe position.
 The first reaction when discovering a fire is usually one shock or disbelief. Without training this can lead to actions that are instinctive and often incorrect.
 Common instinctive actions are to:
 Run away leaving doors open. Run into the compartment without fire fighting equipment and attempt to
 stamp out the burning material.
 If the discoverer becomes a casualty, effectively no one has discovered the fire, which will continue to grow and spread unchecked until someone else responds in a correct manner.You may discover a fire anywhere by seeing, smelling or hearing it. If you do find a fire:
 Think about the procedure for raising the alarm. Stay calm.
 Familiarity with all the fire fighting equipment and its effective and safe use in a real emergency will save vital minutes and seconds, which can make difference between an incident and a tragedy.
 F - Find F - FindI - Inform or I - InformR - Restrict R - RestrictE - Extinguish E - Escape
 2.5.1.1 FIREMAN’S OUTFIT
 Fireman’s protective clothing is designed to protect the skin from heat radiating from fire, from burns and scalding by steam. They are manufactured from material, which is flameproof, water resistant and easy to clean. These suits are for use in close proximity to a fire and not for fire entry.
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 At least two sets of fireman’s outfits are required to be carried onboard ships, so stored as to be easily accessible and ready for use. For tankers, gas carriers and passenger ships, additional sets are required. Where more than one set of equipment is carried onboard the ship, they should be stored in widely separated positions. Fireman's outfit consists of: Personal equipment comprising:
 1. Water resistant, protective clothing of material (trousers and jacket or one piece uniform) to protect the skin from the heat radiating from the fire and from burns and scalding by steam.
 2. Boots and gloves of rubber or other electrically non-conducting material.
 3. A rigid helmet providing effective protection against impact.4. An electric safety lamp (hand lantern) of an approved type with a
 minimum burning period of 3 h.5. An axe
 A breathing apparatus of an approved type which may be either:
 1. a smoke helmet or smoke mask which shall be provided with a suitable air pump and a length of air hose sufficient to reach from the open deck, well clear of hatch or doorway, to any part of the holds or machinery spaces. Or
 2. a self-contained compressed-air-operated breathing apparatus, the volume of air contained in the cylinders of which shall be at least 1,200 l, or other self-contained breathing apparatus which shall be capable of functioning for at least 30 min. A number of spare charges, suitable for use with the apparatus provided, shall be available on board.
 For each breathing apparatus a fireproof lifeline of sufficient length and strength shall be provided capable of being attached by means of a snaphook to the harness of the apparatus or to a separate belt in order to prevent the breathing apparatus becoming detached when the lifeline is operated.
 Breathing apparatus will be needed to fight a fire in an enclosed space and in an open space when toxic or suffocating fumes are present. The equipment may also be needed to search for missing person subsequent to a fire or other incident.
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 2.5.1.2 USE OF BREATHING APPARATUS
 Compressed air breathing apparatus and smoke masks allow safe entry into compartments which do not contain sufficient oxygen to sustain life, or which contains life threatening gases. It is important that the wearers practice with the sets in order that they may become comfortable and confident with them. Practised personnel with rhythmic and steady breathing will use less air, and thus give the CABA (compressed air breathing apparatus) sets longer duration, than the untrained.
 In order to minimise the amount of air used:
 train frequently, including wearing the mask in difficult
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 circumstances. be very familiar with the use of the equipment. control breathing so that it is steady. Panting and panic breathing
 will reduce the available time. use clean shaven personnel as a beard will often inhibit a good seal
 around the mask. do not use air unnecessarily (e.g. while waiting to enter a
 compartment) be familiar with the area to be entered.
 Other factors affecting the amount of air consumed include age, fitness, state of health, smoker / non-smoker, state of mind and overall work-rate.
 DURATION OF BREATHING APPARATUS
 Factors that affect the amount of air used by the wearer have already been mentioned above. A rough guide to the duration of a cylinder is given by assuming an average air consumption of 40 litres per minute. A safety margin of 10 minutes is also applied. Thus the duration of cylinder with a free air volume of 1240 litres is calculated: (1240/40) - 10 minutes. The estimated available work time is therefore 20 minutes + 10 minutes safety margin. The work time will be increased or decreased by the factors already mentioned.
 The BA wearer must recognise that he is responsible for his own safety and of others. The following guidelines must be followed to minimise any risk:
 do not commence with a CABA cylinder which is less than 80% full, unless permitted to do so by the BA Controller (this would only be to complete a simple task).
 the set must be donned in fresh air BA wearers should work in teams of not less than two: if one has to
 withdraw he must be accompanied out of the space by another BA wearer.
 all BA wearers not engaged in vital work should proceed towards the sound of a Distress Signal Unit to render assistance.
 helmets are always worn with BA sets
 Note: When there will be Air Line breathing apparatus used, there is no duration limit to the provision of air, but a limit to the time that the wearer is able to endure the effects of heat, humidity and toil.
 BREATHING APPARATUS ATTENDANT
 Each BA wearer should have an attendant to check the set is properly donned and tested before entry. The attendant also tends the lifeline. Because of limited personnel it may be necessary that one person attends two BA wearers.
 Checks to be completed by the Attendant:
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 is the facemask correctly fitted and adjusted? Use the prescribed procedure to check the facemask is sealing properly.
 does the CABA low pressure alarm operate correctly? does the personal distress signal unit (if supplied) operate
 correctly? is the CABA wearer able to read his gauge? does the wearer have: lamp, axe, hard hat, signal card, suitable
 clothing and footwear, gloves, visor neck-curtain, radio communication (it appropriate), fire extinguisher or hose?
 remind the wearer: keep low, read your gauge, come out when the whistle sounds,
 state the mission: “locate the fire and report”, “locate and attack the fire”, “search for and retrieve missing persons", limit to the extent of penetration.
 C.A.B.A. FACE SEAL CHECKS
 The CABA wearer, witnessed by his attendant, must ensure that the mask is properly sealed around the face.
 1. Don the facemask and adjust it correctly.2. Choose positive pressure mode (if both positive and negative
 options available).3. Breath deeply to ensure that the demand and exhalation valves
 are working correctly.4. Observe the pressure gauge, close the cylinder valve and then
 open it a half turn. Take and hold a deep breath, then close the valve.
 5. Check that the pressure gauge reading does not drop by more than 5 bar in 10 seconds. Open the cylinder valve fully.
 The smoke mask wearer, witnessed by his attendant, must ensure that the mask is properly sealed around the face.
 1. Before donning the mask clean air must be pumped through the hose to clear any debris and stale air.
 2. Don the facemask and adjust it correctly whilst the operator is still pumping.
 3. Breath deeply to ensure that the demand and exhalation valves are working correctly and that the hose is clear.
 4. Take and hold a deep breath, then tell the operator to stop pumping.
 5. Try to resume breathing. Check that air cannot be drawn in from around the face seal.
 6. Signal for the operator to resume pumping.
 BREATHING APPARATUS CONTROLLER
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