
Fire Prevention

Safety Leadership Training

Our risk control service is advisory only. We assume no responsibility for management or control of customer safety activities nor implementation of recommended corrective measures. The
illustrations, instructions and principles contained in the material are general in scope and, to the best of our knowledge, current at the time of publication. No attempt has been made to interpret
any referenced codes, standards, or regulations. Please refer to the appropriate code-, standard-, or regulation-making authority for interpretation or clarification. Only your policy or contract can
give actual terms, conditions and exclusions.

Presenter
Presentation Notes
Notes to Instructor/FacilitatorThe Safety Leadership Training program is a series of 22 individual safety training modules designed to help managers and supervisors gain knowledge and develop skills to reduce or eliminate losses in your workplace. Each module minimally consists of a PowerPoint presentation with discussion leader notes. The SLT program is designed to be flexible and customized to meet your needs. Not all 22 sessions need to be delivered, but when all 22 sessions have been completed, the attendees have completed a substantial development program.______________________Discussion Leader’s Notes:�As supervisors, we have a vital stake in fire prevention; our economic security and our very lives depend upon how we:•	Prevent ﬁres and explosions from occurring, and•	Organize resources to extinguish fires promptly when they do occur.This discussion will be limited to what we need to know in order to discharge these two responsibilities effectively in our areas.
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Do’s

 Actively participate by contributing
– Ask questions
– Share experiences
– Request explanations

 Be supportive of your co-workers
 Apply what you learn to your job 
 Pass on the information

Presenter
Presentation Notes
Notes to Instructor/FacilitatorHere are some basic points to set the tone for the meeting. Expand as needed.______________________Discussion Leader’s Notes:�Here are some guidelines for the way we will conduct this meeting:DOAsk a question when you have one.Feel free to share an illustration or personal experiences.Request an example if a point is not clear.Actively participate – there’s no such thing as a silly question, particularly when talking about safety.Support your co-workers. Be courteous and encouraging as they offer input to this meeting.Search for ways in which you can apply this general principle or idea to your work environment. Turn this knowledge into know-how.Pass on information learned here to your subordinates or any co-workers who have not attended this session.
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Objectives

 As a result of today’s session, you will:
 Explain the causes (ignition sources) of fires in the industrial 

environment 
 Recognize uncontrolled ignition sources in their work areas
 Recognize potential sources for mechanical and/or chemical 

explosions
 Take steps to eliminate or control these risks

Presenter
Presentation Notes
Notes to Instructor/Facilitator:This slide will outline how the audience will think and act differently after they leave the room. ______________________Discussion Leader’s Notes:�In today’s presentation, we will go over the basics of fire prevention: types of ignition sources, how to recognize uncontrolled ignition sources, how to recognize potential sources for explosions, and how to control these risks.
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The Fire Triangle

HeatHeatHeatHeatAir Fuel

Heat

HeatHeatHeatHeatAir Fuel

Heat

Presenter
Presentation Notes
Notes to Instructor/FacilitatorIntroduce the components of a fire.  Ask the group: What elements do you need for a fire? What combustible materials do you have at the plant?______________________Discussion Leader’s Notes:�Fires occur when three elements are brought together: Air, Fuel, and Heat (or Source of Ignition).  When these three elements are present at the same time, in the same place, a ﬁre is in the making. Conversely, if you remove one of the three elements, the ﬁre will not start, or will be extinguished if it is already in progress.AirAir is made up of approximately 21% oxygen, 78% nitrogen, and traces of other gases. Air is everywhere, surrounding us and our belongings like an invisible envelope.Fuel The list of fuels is inexhaustible – oils, cutting ﬂuids, wastes, solvents, ﬁnely powdered metals, gases, wrappings, dunnage, raw process materials – in short, anything in our plant that is combustible.  Not all fuels are alike. Each has a different rate of combustion and heat content, both of which help to determine how hazardous it may be. Those that burn at a slow rate and/or release relatively little heat are safer because they do not contribute as much to the rapid spread of ﬁre.  The shape and size of fuels can also influence the degree of hazard. Fuels that are made up of ﬁnely divided particles can burn very rapidly, to the point of exploding.  Another important fuel characteristic to consider is the quality of the products of combustion, such as toxic gases or smoke. Toxic gases can take lives, and smoke both damages property and can make fire fighting much more difficult.HeatFire cannot start until the particular fuel has been heated to its speciﬁc ignition temperature (i.e., the temperature at which it will ignite and continue to burn independently of the initial source of heat). The lower the ignition temperature, the more hazardous the fuel.Since air is essential to life and is constantly with us there is nothing, except in rare isolated cases, that we can do to eliminate this side of the triangle.Eliminating the fuel portion would require removal of all combustibles from the plant or building. This would be impractical if not impossible.That leaves the third element – Heat or Source of Ignition. Eliminating the source of ignition is normally the most effective area in which to concentrate our efforts.
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Ignition Sources

 Electrical
 Incendiary/ suspicious
 Overheated equipment
 Hot surfaces
 Open flames
 Friction
 Spontaneous combustion
 Smoking

Presenter
Presentation Notes
Notes to Instructor/FacilitatorAsk the group for examples of ignition sources. Then, list important ignition sources in the industrial environment. ______________________Discussion Leader’s Notes:Ignition source statistics vary from year to year and from industry to industry. However, these are the more important ignition sources in the industrial environment.  Let's look at these ignitions sources separately and see what we, as supervisors, can do to eliminate or control them in our separate work areas.
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Electrical Fire Sources

 Overloading circuits & 
equipment
 Wiring or equipment worn 

out or damaged
 Improper use
 Defective installations

Presenter
Presentation Notes
Notes to Instructor/FacilitatorAsk group for any examples of any of these causes they may know exist in their areas.______________________Discussion Leader’s Notes:�Overheating of electrical wiring and equipment is the leading cause of industrial ﬁres.  When any of these conditions are present, ignition becomes possible because of:• Arcs - when an electric current arcs, or jumps, across an air gap, it is accompanied by intense heat and can produce bits of molten metal or burning insulation.• Sparks - accidental contact between two conductors can cause sparks, which are particularly hazardous in the presence of vapors, gases, lint, or dusts.• Heat Buildup - overloaded circuits gradually overheat. If overheating occurs in a conﬁned area with poor ventilation, the heat cannot dissipate, so the wiring, insulation, and equipment gets hotter and hotter, and may eventually reach the ignition temperature of the insulation or near by combustible materials.If this arcing, sparking or heat buildup occurs in the presence of fuels that have low ignition temperatures, a ﬁre is likely to occur.
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Electrical Fire Prevention

 All installations 
– meet local, state, and NEC
– made by authorized personnel

 New and replaced equipment is only UL listed
 Equipment is listed for use
 Maintenance called when equipment is overloaded
 Daily inspection observations are recorded:

– loose connections
– severe sparking at brushes
– oil-soaked insulation

Presenter
Presentation Notes
Notes to Instructor/FacilitatorAsk group for any examples of any of these causes they may know exist in their areas.______________________Discussion Leader’s Notes:�Preventing ﬁres by controlling or eliminating these ignition sources requires the cooperation of many people, but you should have full knowledge of these efforts, and how you can contribute.  Prevention of electrical fires include:All installations should meet the local and state codes and the National Electrical Code.All installations should be made by a competent, authorized person who is familiar with the codes.Use only Underwriters Laboratories (UL) listed equipment for both new installations and replacements. Make certain the equipment is listed for the area and conditions where it will be used. As an example:- In areas where volatile and ﬂammable liquids, gases, dusts, and ﬁnely divided ﬁbers are used, only “vapor-proof” and “explosion-proof” electrical equipment should be installed.If you ﬁnd indications that equipment is overloaded (e.g., blown fuses, open circuit breakers, overheating, ﬂying sparks), you should immediately call in maintenance to determine and eliminate the causes before continuing operations.In your daily and other inspection tours, you must include observations of methods and conditions which might contribute to ﬁres, such as:–	Worn out or damaged wires, plugs, switches, controllers, etc.–	Loose connections.–	Accumulations of combustible dusts, lint and other materials at or near switches, or welding stations.–	Oil-soaked insulation or oily, dirty leads.–	Improper location and use of extension cords where they are susceptible to damage and thus can cause ﬁres.–	Continued use of temporary wiring or extension cords where permanent wiring should be installed.–	Switches, lighting ﬁxtures, and wiring not designed for the use or area.–	Open or damaged panel, junction, switch boxes, or other electrical equipment that could spark and ignite nearby combustible material or cause electrocution.–	Low oil levels in reservoirs of oil switches and transformers.–	Severe sparking at brushes.
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Static Electricity Sources

 Finely powdered materials flowing through chutes or 
pneumatic conveyors
 Liquids flowing through pipes or splashing into containers
 High-velocity steam, air, gas, or liquids flowing through pipes 

and discharging
 Non-conductive power or conveyor belts in motion
 Vehicles in motion
 Motions involving friction between contacting surfaces

Presenter
Presentation Notes
Notes to Instructor/FacilitatorDefine static electricity and explain its sources.______________________Discussion Leader’s Notes:�Static electricity is another cause of ﬁres. It is frequently present on the surface of ungrounded conductive and non-conductive bodies. Since it cannot escape (dissipate to ground), the static electricity accumulates until it has enough potential to discharge through the next conveniently grounded conductor that presents itself (a human being, a metal object, etc.). If there is enough static at the moment of discharge, a spark can occur and ignite nearby ﬂammable materials.Some common sources of static electricity include:•	Finely powdered materials ﬂowing through chutes or pneumatic conveyors;•	Liquids ﬂowing through pipes or splashing into containers;•	High-velocity steam, air, gas, or liquids ﬂowing through pipes and discharging;•	Non-conductive power or conveyor belts in motion;•	Vehicles in motion; and•	Motions of any kind involving friction between contacting surfaces (same principle as the static discharge that occurs when you walk across a rug and then touch a metal object)
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Static Electricity Prevention

 Install ground connections between fixed surface and ground
 Electrical bonding between metallic parts
 Supervisors must recognize:

– Means for collecting and discharging static
– Devices in good operating condition

Presenter
Presentation Notes
Notes to Instructor/FacilitatorExplain how to prevent static electricity.______________________Discussion Leader’s Notes:�Preventing ﬁres from this source calls for the installation of grounding connections between the ﬁxed surface (pipe, conveyor frame, etc.) and the ground. Grounded static discharge devices pick up surface static and discharge it harmlessly into the ground (metallic ﬁngers touching surfaces of belts, etc.) Electrical bonding between the metallic parts of systems prevents the buildup of different electrical potentials, thereby eliminating a cause of electrical spark discharge.Supervisors must recognize where static can occur in their operations and ensure that:•	A means for collecting and discharging static has been provided, and•	Ensure that these devices are in good operating condition.    
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Incendiary / Suspicious Fire Prevention

 Good physical security
 Lock doors and windows 
 Remove trash
 Keep unnecessary combustibles to a minimum
 Secure accelerant flammables 
 Lock open sprinkler control valves

Presenter
Presentation Notes
Notes to Instructor/FacilitatorExplain the origins of and how to prevent incendiary/suspicious fire.______________________Discussion Leader’s Notes:�The incidence of arson has decreased since its peak in the 1970s. Nevertheless, it remains a serious problem for industry because it is a criminal behavior which is difﬁcult to predict and prevent. Who knows what an arsonist’s motivation might be – revenge, competition, thrill-seeking? It may be hard to eliminate arson, but we can make things more difﬁcult for the arsonist through prevention.Prevention measures include:Make sure that doors and windows are locked when they need to be, and challenge strangers during working periodsAlso make sure that trash is removed, unnecessary combustibles are kept to a minimum, and ﬂammables that could be used as accelerants are securedSprinkler control valves should be locked open so that an arsonist cannot turn the system off before starting the ﬁre
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Overheated Equipment Sources

 Furnaces
 Smoke pipes
 Vents
 Cooking ranges
 Incinerators
 Salamanders
 Process baths

Presenter
Presentation Notes
Notes to Instructor/FacilitatorExplain sources of overheated equipment.______________________Discussion Leader’s Notes:�Faulty installation, maintenance, or improper placement can all result in overheating, and overheated or defective process or utility equipment often causes ﬁres. Some of these devices contain open ﬂames, while others simply conduct heated air or gases.
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Overheated Equipment Prevention

 Operate standard safe procedures
 Locate equipment with ventilation
 Provide clearance from fuel source
 Install high temperature interlocks
 Install fixed fire suppression systems

Presenter
Presentation Notes
Notes to Instructor/FacilitatorExplain prevention of overheated equipment.______________________Discussion Leader’s Notes:�The prevention of ﬁres from these sources involves adhering to certain basic guidelines:•	Operate in accordance with standard safe procedures,•	Locate equipment where ventilation can remove accumulated heat,•	Provide adequate clearances from adjacent sources of fuel (i.e., combustible structural members, lubricants, raw materials, wastes, gases, etc.),•	Install High Temperature interlocks to shut equipment down when critical overheating does occur, and•	If appropriate, install fixed fire suppression systems (Carbon Dioxide, Dry Chemical, Foam, etc.) to extinguish process hazard fires that do occur.
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Hot Surfaces

 Sources
– Drying ovens
– Plastic bag sealing devices
– Furnaces 

 Prevention
– Adequate clearance from combustible materials
– Do not placement of combustible & flammable items inside of regular 

ovens

Presenter
Presentation Notes
Notes to Instructor/FacilitatorAsk the group, what types of heated surfaces do we have?______________________Discussion Leader’s Notes:�Industry employs many production units involving heated surfaces that enter into the process, or result from their operation.Prevention:No combustible materials should come into contact with or in close proximity to heated surfacesCombustible & flammable items should not be placed inside of regular ovens (not rated for explosion hazards)The heat radiated from these devices is no hazard as long as it can be dissipated rapidly in an area that contains no explosive or combustible materials. Therefore, no combustible materials should come into contact with; or, in close proximity to, heated surfaces.
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Open Flame Sources

 Improper use of cutting and welding equipment
 Equipment use around highly combustible fuels
 Arcs from the electrode
 Cutting torch flame
 Molten slag
 Hot pieces of cut metal
 Flying sparks

Presenter
Presentation Notes
Notes to Instructor/FacilitatorAsk the group, what open flame sources do we have?  Explain possible sources of open flame.______________________Discussion Leader’s Notes:�When part of continuous production operations protected by permanent barriers with exhaust vents and separated from combustibles, cutting and welding seldom produces fires. A good separation is 35 feet. However, when maintenance crews use cutting and welding equipment in various plant areas, fires are often the result. If at all possible such operations should be moved to safe or isolated areas.
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Open Flames Prevention

 Use Hot Work Permits
 Provide and ensure use of portable non-combustible barriers 
 Move combustibles at least 35 feet away from the work area or 
 Cover combustibles with non-combustible tarps
 Wet combustible floors
 Plug any holes through which slag or sparks could enter
 Post a fire watch 
 Cease work 30 minutes before quitting time

Presenter
Presentation Notes
Notes to Instructor/FacilitatorExplain open flames prevention.______________________Discussion Leader’s Notes:�No such operation should be permitted by a supervisor unless the person doing it has a “hot work” permit. If such operations do occur in your area, you should:• Provide the workers with portable non-combustible barriers and ensure their use,• Move combustible materials at least 35 feet away from the work area or cover them with non-combustible tarps• Wet combustible ﬂoors, or cover them with damp sand or other non-combustible material.• Plug any holes through which slag or sparks could enter other areas,• Post a ﬁre watch, and• Cease work at least 30 minutes before quitting time.



Liberty Mutual Insurance 16

Friction Sources

 Equipment is operated beyond its rated capacity
 Lubrication fails
 Belts pass over pulleys that are frozen to a shaft or otherwise 

stalled
 Improperly placed raw materials or parts in process rub against 

moving parts
 Shafts, bearings, or brackets are misaligned

Presenter
Presentation Notes
Notes to Instructor/FacilitatorAsk the group, do we have any sources of friction in our operations? Explain sources.______________________Discussion Leader’s Notes:�When mechanical equipment is operated under certain abnormal conditions, it can generate enough heat to ignite fuel located nearby (lubricants, insulation, structural members, raw materials, gases, etc.).



Friction Prevention

 Eliminate friction fire sources 
 Watch for and correct abnormal conditions
 Supervisor accountability

Presenter
Presentation Notes
Notes to Instructor/FacilitatorExplain how to prevent friction sources.______________________Discussion Leader’s Notes:�We can prevent friction fires by first eliminating the hazard or friction fire source.
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Spontaneous Combustion Sources

 Oily rags – especially linseed oil
 Paint-soaked clothing
 Organic materials such as grains, flour, sawdust, fertilizers
 Oil or solvent-soaked production wastes such as cloth, plastic, 

or wood

Presenter
Presentation Notes
Notes to Instructor/FacilitatorAsk the group, “Do we have any combustible materials onsite?”  Explain sources of spontaneous combustion.______________________Discussion Leader’s Notes:�Certain materials and combinations of materials are capable of reacting chemically and producing heat. When this chemical reaction occurs in an area without good ventilation to dissipate the heat, it accumulates. If the heat buildup reaches the ignition temperature, a ﬁre is the result.  Some of the materials that commonly produce this reaction are:•	Oily rags – especially linseed oil;•	Paint-soaked clothing;•	Organic materials such as grains, ﬂour, sawdust, paper dust; fertilizers; and•	Oil or solvent-soaked production wastes such as cloth, plastic, or wood.
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Spontaneous Combustion Prevention

 Adequate ventilation 
 Dry storage areas
 Safety-type containers 
 Good housekeeping

– Provide proper storage 
containers

– Dispose promptly
– Constant supervision

Presenter
Presentation Notes
Notes to Instructor/FacilitatorExplain how to prevent spontaneous combustion sources.______________________Discussion Leader’s Notes:�Supervisors can control ﬁres from this source by knowing the materials in their areas that are likely to ignite spontaneously. Facilities should provide:• Adequate ventilation to dissipate the heat,• Heat-detection devices,• Dry storage areas, since moisture will often speed up the chemical interaction,• Safety-type containers for temporary storage of waste materials susceptible to spontaneous heating and prompt/daily removal to outside of the building. In some cases, storage of waste in water filled containers may be advisable.Very often, ﬁres that ignite spontaneously become destructive only because of accumulations of other combustibles in the same area. It is evident, then, that good housekeeping and ﬁre prevention go hand in hand.• Operations must be designed so that proper and sufﬁcient containers for all wastes are provided and used, and their contents disposed of promptly.• Constant supervision must be exercised to see that immediate steps are taken to correct any breakdowns in the recommended method of handling of waste.
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Fires Caused by Smoking Sources

 Not fully extinguishing a cigarette before discarding
 Thoughtlessly tossing a lighted cigarette 
 Hurriedly discarding a lighted cigarette 
 Leaving and forgetting a cigarette resting on a combustible 

material 
 Emptying a smoldering cigarette into a waste basket
 Smoking in a highly flammable area

Presenter
Presentation Notes
Notes to Instructor/FacilitatorAsk the group, “How may smoking on site cause a fire?”______________________Discussion Leader’s Notes:�Careless, unsafe smoking habits are another cause of industrial ﬁres.  Smokers have been known to cause ﬁres by:Thoughtlessly tossing a lighted cigarette or cigar just anywhere (very often into combustible materials).Leaving and forgetting a cigarette resting on a combustible material (wood, plastic or grease covered metal) while doing something else.Hurriedly discarding a lighted cigarette for fear of being detected by a supervisor.Emptying an ashtray that contains a smoldering cigarette into a waste basket ﬁlled with paper or other combustibles.Entering an area in which there are highly ﬂammable or explosive dusts, vapors, or liquids while smokingExperience indicates that a cigarette or cigar can smolder for as long as eight to ten hours before the fuel surrounding it breaks out into an active ﬁre.
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Prevent Fires Caused by Smoking

 Establish & enforce a program
 Designate “no smoking” sections
 Enforce disciplinary action for infractions
 Designated “smoking permitted” sections
 Provide ashtrays in designated sections
 Employee education

Presenter
Presentation Notes
Notes to Instructor/FacilitatorDo we have designated “no smoking” sections in our plant? Where?______________________Discussion Leader’s Notes:�The company should have a “smoking” program that is enforced by all supervisors. The program should include:Designated “no smoking” sections wherever hazards exist, with appropriate signs posted to inform employees of the smoking ban.Absolute enforcement of such prohibitions with suitable disciplinary action for infractions.Designated “smoking permitted” sections in non-hazardous areas, with suitable ashtrays provided.Employee education to explain the reasons for the smoking program, the need for properly extinguishing cigarettes when discarding them, and for using approved ashtrays or receptacles for this purpose.



Liberty Mutual Insurance 22

Summary

 Maintain an awareness of the various types of fire exposures 
that exist in your area

– Perform surveys of your departments
– Institute fire prevention controls
– Periodically inspect controls to ensure effectiveness

 Supervise employee work practices 
 Cooperate fully in all emergency evacuation drills
 Set a good example

Presenter
Presentation Notes
Notes to Instructor/FacilitatorSummarize the major points of the session. Include a call to action. ______________________Discussion Leader’s Notes:�During this presentation, we covered the basics of fire prevention: the types of ignition sources, how to recognize uncontrolled ignition sources, how to recognize potential sources for explosions, and how to control these risks. Please take this information and apply it to your daily operation so that we can prevent a fire; lives and jobs depend on you. 


	Fire Prevention
	Do’s
	Objectives
	The Fire Triangle
	Ignition Sources
	Electrical Fire Sources
	Electrical Fire Prevention
	Static Electricity Sources
	Static Electricity Prevention
	Incendiary / Suspicious Fire Prevention
	Overheated Equipment Sources
	Overheated Equipment Prevention
	Hot Surfaces
	Open Flame Sources
	Open Flames Prevention
	Friction Sources
	Friction Prevention
	Spontaneous Combustion Sources
	Spontaneous Combustion Prevention
	Fires Caused by Smoking Sources
	Prevent Fires Caused by Smoking
	Summary

