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FIRE PREVENTION & HOT WORK 
FIRE PREVENTION AWARENESS 

Basic Fire Theory 
Fire needs four main elements – known as the Fire Tetrahedron - to occur: 
1.  Fuel - Paper, wood, oil, grease 
2.  Oxygen - Air, ventilation, stored oxygen 
3.  Heat - Ignition sources, hot surfaces, sparks, open flames, electrical arcs 
4. Chemical Reaction - self-sustained 
Fire extinguishing agents work by eliminating one or more of these four elements.  If the tetrahedron is broken, 
the resulting reduction in vapor and heat production will put out the fire. Additional cooling with water may be 
necessary where smoldering or reflash is possible. 
  
 

NFPA  FIRE CLASSIFICATION SYSTEM 
The NFPA has devised a fire classification system primarily based on the fuel involved: 

A - solid combustible 
B - gas or liquid 
C - solid combustible, additional hazard of electricity 
D – metal 
K – kitchen (grease fire) 

 
 

FIRE PREVENTION CONSIDERATIONS 
A careful inspection of the work area for fire hazards is an important way to reduce the possibility of a 
fire. Identify and remove any unnecessary materials that might serve as fuel and remove potential 
sources of ignition.  Additionally, there are precautions to be taken in special circumstances; for 
example: 
• Static Electricity and Sparks (Bonding & Grounding) 
• Hot Work 
• Kitchen Fires – “Class K” fires 
• Other Fire Prevention Considerations 

 
STATIC ELECTRICITY 

Static electricity is prevalent in strong winds and low humidity, but can be generated anytime liquids 
or solids are flowed, sprayed, agitated, rubbed or splashed. Sparks generated by static electricity are 
potential ignition sources.   Grounding and bonding must be utilized to discharge static and prevent 
sparks from providing a source of ignition during transfer of flammable materials from one container 
to another.  
 
BONDING & GROUNDING 
Bonding is a technique that is used to equalize the electrical potential between equipment.  To reduce 
the possibility of sparking when transferring fluids or solids fasten a conductor to each container 



BEFORE the transfer starts and do not remove it until AFTER the transfer is completed.  The conductor is 
normally fastened to the full container first and the empty container second.  It's not usually possible to 
bond plastic containers.    

Minimize the possibility of explosion and fire due to static electricity by: 
• Using only metal containers (handles should also be metal) to transfer or store hydrocarbons or other 

flammable/combustible liquids. 
• Transfer the liquids slowly to minimize the creation of static – low velocity creates less static 
• Use grounding methods for containers being filled as well as for the container from which the material is 

being discharged.  Ground yourself! 
• Do not open a tank hatch for any reason until you have discharged your static load by touching a 

grounded metal surface, such as a steel walkway. 
• If you are loading a vacuum/tank truck, be sure that the truck is grounded by bonding cable to the storage 

tank before the transfer of liquids begins.  The transfer line should be disconnected before the bonding 
cable is disconnected. 

 
HOT WORK PERMITS 

Hot work permits are used when any activity that may produce a source of ignition is being done in 
areas where flammable materials are present or potentially present.  
There are a variety of precautions that may be called for by the hot work permit: 

• removal of potentially flammable materials 
• covering flammable materials 
• gas testing 
• firewatch 
 

FIREWATCH 
A firewatch is usually required by the hot work permit. A firewatch is a designated person whose 
responsibility is to make sure the conditions of the permit are enforced and to be prepared to 
extinguish any fire that may develop. 
 

The firewatch must be trained to perform their job properly. They must: 
• understand the permit 
• know how to use gas testing equipment 
• must know how to use fire extinguishers 
• must know the fire emergency plan for the facility 

 

The firewatch must remain in the area for 30 minutes after hotwork is finished to guard against any 
fire that could erupt after the hotwork is finished. 
 

 

OTHER FIRE PREVENTION CONSIDERATIONS: 
1. Keep fire lanes open and unobstructed.  
2. Never block access to fire-fighting equipment.  Do not move (without appropriate permission) 

such equipment or alter it in any way. 
3. Respect smoking restrictions; never smoke or use open flame or electric arc near flammable 

materials or in locations where flammable vapors are likely to be present.  No smoking or open 
flames are allowed within 50' of flammable liquid containers. 

4. Routinely maintain and inspect all mechanical equipment and fire-fighting equipment. 
5. Practice good housekeeping. 
6. Store and transport all flammable liquids in properly designed and labeled storage containers 

(proper storage: fireproof cabinets, safes, paint lockers) 
7. Dispose of combustible materials, such as rags and paper in properly labeled waste containers. 



8. Use only U.L. approved explosion proof equipment in all offshore locations and in any area where 
flammable solids or gases are present. 

9. Always shut down combustion engines before refueling (there are exceptions if the refueling location is 
well-removed from the engine). 

10. Change oil-soaked or contaminated clothing.  It may cause skin irritation and is a fire hazard. 
 
CARE AND MAINTENANCE OF FIRE EXTINGUISHERS 

OSHA requires a monthly inspection of fire extinguishers.  Always store fire extinguishers where 
they are easily accessible, but where they are not likely to fall over or be struck by other objects.  If a 
fire extinguisher is removed for any reason (e.g. maintenance) it should always be replaced with a 
similar extinguisher.  All extinguishers should be fully charged and inspected on a monthly 
maintenance schedule. 
 

CHOOSING A FIRE EXTINGUISHER 
It is important to recognize when you should fight a fire and when you should evacuate the area 
and leave fighting to the trained fire fighting staff.  Before you begin to fight a fire, take whatever 
action is necessary to protect yourself and sound the alarm.  If you decide to fight the fire, locate an 
exit that will not be blocked if the fire grows.  Keep your back to the escape route as you apply the 
appropriate fire extinguisher. 
For purposes of identification, fires have been classified into five major categories: 

o Class A fires are those that have paper, wood, trash, and other solid material for fuel 
o Class B has a flammable liquid or gas as a fuel; an example of a Class B fire would be 

gasoline that has ignited (In a Class B fire, vapor suppression is of primary 
importance) 

o Class C fires are electrical in nature 
o Class D fires result from a combustible metal such as magnesium 
o Class K  fires are “grease” fires (high temperature oil fires) 

 

To properly extinguish a fire, you must match the fire class with the appropriate type of fire 
extinguisher.   Always use a fire extinguisher that is appropriate for the type of fire you are fighting.  
Using the wrong fire extinguisher on a metal fire can cause the fire to intensify. 
 

For this reason, fire extinguishers are classified using the ABCD and K system: 
Class  Contents 
A  Water 
AB  Chemical Foam or Gel 
BC  Carbon Dioxide 
BC  Dry Chemical 
BC  Liquefied Gas 
ABC  Dry Chemical or Halon 
K  Sodium or Potassium Bicarbonate Dry Chemical 
 
 

Class D fires take special measures. Various metals take different types of extinguishers, although dry 
sand, sodium chloride and soda ash are among the “universal” dry powder extinguishers used on many 
combustible metals (Note: these “dry powders” are not the same as “dry chemical” extinguishers used on 
other fires). 
 



USING AN EXTINGUISHER 

P.A.S.S. / Fire Extinguisher Demonstration 
P ull the pin 

A im 

S queeze 

S weep the bottom of the fire 

 

• remove the extinguisher from its mounting bracket 
• test the extinguisher  
• approach the fire with your back toward the escape route (always have an escape route ready) 
• aim at the base of the fire 
• discharge the extinguisher with a sweeping motion 
• once the fire is extinguished, someone must remain in the area to watch for flare ups 
 

EXTINGUISHING METHODS 
Every extinguishing agent operates by attacking one or more of the essential elements of the Fire 
Tetrahedron:  
 

• Cooling and Quenching: Reduces the temperature of the fuel below its ignition temperature. 
This is a direct attack on the heat side of the Fire Tetrahedron. 

• Smothering and Blanketing: Separates the fuel from the oxygen. This can be considered as an 
attack on the edge of the Fire Tetrahedron where the fuel and oxygen sides meet.  

• Oxygen Dilution: Reduces the amount of available oxygen below that needed to sustain 
combustion. This is an attack on the oxygen side of the Fire Tetrahedron.  

• Fuel Removal: Effectively extinguishes some fires by removing their fuel source, either by 
shutting a valve (liquid or gaseous fuel), or by allowing the fuel be completely consumed while 
controlling the spread of the fire.  Obviously, this addresses the fuel side of the Fire Tetrahedron. 

• Chemical Flame Inhibition:  Interrupts the combustion reaction and stops flaming.  Effective 
on gas and liquid fuels because they must flame to burn.  This form of extinguishing attacks the 
sustained chemical reaction side of the Fire Tetrahedron. 

 

STOP! DROP…AND ROLL! 
If you do catch on fire, following the suggestions below will help improve your chances: 

• Running fans flames!  Do not run! 
• Drop where you are, cover your face with your hands 
• Roll until you have smothered the flames 
• If you see someone on fire, throw a blanket, coat, rug, towel, etc. on them as they roll to help 

smother the flames 
 

FIRE REPORTING RESPONSIBILITIES 
Basic information about the locations of fire fighting equipment and methods of reporting a fire will be 
provided to you during your site-specific orientation, fire drills, and on the Station Bills/Emergency 
Evacuation Plans. 
Report all fires immediately.  Summon help.  Do not fight a fire before alerting someone else! 
 



DO NOT ATTEMPT TO FIGHT FIRES THAT HAVE SPREAD BEYOND THE INITIAL 
STAGES UNLESS YOU ARE TRAINED AND EQUIPPED TO DO SO.  If it is bigger than a 
trashcan fire or has spread beyond its original source, evacuate, notify and leave fighting the fire 
to professionals.   
Drills are important because they improve your ability to react correctly in the event of a fire. You 
should take drills seriously. Practice them as if they were the real thing. It is especially important to 
familiarize yourself with your staging area and your responsibilities during the drill.  
 

BURNS & FIRST AID 
To prevent burns: 

• use leather gloves to handle hot materials 
• wear appropriate clothing 
• keep clothing and tools free of flammable materials, such as solvents and grease 

 

First aid for burns:   
• cool burns immediately with clean water 
• loosen clothing around the burn 
• remove jewelry, if possible 
• do not attempt to remove materials melted into the wound 
• apply a clean dry dressing 
• do not let adjacent burn areas come into contact with one another - for example burned fingers 
• monitor airway, breathing, and circulation 
• treat for shock 
• get medical treatment, even minor burns can become infected 

 
INCIPIENT FIRE FIGHTING 

Your training in Incipient Fire Fighting means that you have learned how to report fires and get help.  
You will attempt to extinguish a fire only if you think you can do so safely; otherwise, after sounding 
the alarm you will report to your assigned assembly area. 
 

WELDING & CUTTING SAFETY 
PRECAUTIONS 

• Know exactly what materials are involved 
• Read pertinent MSDS(s) 
• Move combustible materials out of area (35’) 
• If not movable – cover/protect 
• Dampen area 
• Clean area – do not weld pipe or confined space unless you know it is clean (no combustible 

residue) 
 

CONFINED SPACES 
1. Do not bring cylinders into confined spaces 
2. Remove electrodes from confined spaces if operations are suspended for a substantial period of time 
3. Remove torches and hoses from confined spaces if operations must be suspended for a 

substantial period of time 
 



WELDING IN WET AREAS 
1. Arc welding should not be done in wet areas if possible 
2. If arc welding absolutely must be performed in wet areas, special safety precautions are necessary 
3. Ask your supervisor what precautions are necessary 

 
 

PERSONAL SAFETY 
Walkways must be kept clear of hoses and leads. 
In elevated areas, proper work platforms must be provided and fall protection used. 
Eye protection is vital. 

 
EYE PROTECTION 

1. Welders, Firewatches and helpers must use specialized protective eyewear designed as per ANSI Z-87 
2. Helmets or hand shields must be used when arc welding 
3. Goggles must be worn when gas welding or cutting 
4. Eye protection shall be inspected for defects before each use 
5. Defective eyewear must not be used 

 
The shade must be appropriate to the type of welding being performed. 

 
 

PROTECTIVE CLOTHING 
The appropriate protective clothing for welding varies: 

• As a minimum, welders should wear a heavy cotton shirt with long selves, heavy cotton 
pants, leather gloves, and a cotton welder’s cap 

• All protective clothing must be free of holes 
• Protective clothing must be kept free of flammable liquids 
 

FIRST AID 
Welders frequently experience minor eye injuries and burns. 
• Injured workers must have first aid readily available 
• Someone in the workplace should be CPR/First Aid trained 
• A First Aid Kit must be provided 
• An eyewash station must be provided 

 

 

HYGIENE 
• Do not eat or drink in the immediate area of the welding operation 
• Shower as soon as possible after you are finished welding 
• Do not keep butane lighters or other potential explosives in pockets 
• Frequently rinse your eyes with sterile eyewash: 

o This should be done at the end of each shift 
o Small metal particles sometimes get into the eye and are not initially irritating 

Small metal particles that remain in the eye may become embedded 
 
PROTECTION FROM WELDING FUMES 

Breathing welding fumes from any metal or coatings is potentially harmful. 
Long term exposure to even low concentrations of welding fumes can cause serious health problems.  
Breathing welding fumes from some metals, such as lead, beryllium, cadmium, mercury, nickel, and 
chromium can be fatal!!! 
Ventilation: 



• Natural ventilation is usually adequate to protect workers welding outdoors 
• In interior areas, a competent person must determine if mechanical ventilation is necessary before work 

begins 
Respiratory Protection: 
• Where adequate ventilation cannot be established respirators must be used 
• Depending upon the situation and the materials involved, different types of respirator may be 

necessary 
 

WELDING EQUIPMENT SAFETY   
Gas welding: 
Gas cylinders usually contain high pressure and should be handled very carefully: 
• Cylinders should be stored, transported, and used in a vertical position - this is especially 

important with acetylene cylinders: 
1) Acetylene contains a large amount of liquid acetone 
2) Acetone can leak out of cylinders lying on their sides 
3) If the acetone leaks out, acetylene will over-pressurize inside the cylinder, causing an 

explosion hazard 
• Keep cylinders secured so that they can not fall over and damage valves 
• Keep valve protectors in place when cylinders are not in use 
• Store oxygen and fuel separately, at least 25 feet apart, when not in use 
 

Do not interchange equipment designed for fuel with one intended for oxygen use: 
• Introducing pressurized oxygen into regulators or hoses which contain fuel can cause a fire or 

explosion 
• Fuel hoses are usually RED and Oxygen hoses are usually GREEN and use different 

connections 
 
 

Inspect equipment before use: 
• Make certain fuel and oxygen equipment are proper for the gas they will discharge 
• Look for signs of oil or other hydrocarbons on oxygen equipment - remove any oil or 

hydrocarbons that are present 
• Check regulators and hoses for leaks 
• Hoses must have flashback arresters to prevent flashback 
• Keep valves closed, except when cylinder is in use 
• Set regulators to the proper pressure - acetylene cylinders must never be set above 15 psi 
• Oxygen regulators can only be lubricated with non-flammable food grade silicon. 
• Gas cylinders must not be brought into a confined space.  
• Hoses must not be left unattended in confined spaces. 

 

Never use oxygen to blow dust from clothing or equipment! 
 
FIREWATCH 

Trained Firewatches are required when combustible materials are near the work area: 
• Combustible materials within 35' 
• Easily ignited combustible materials further than 35' 
• Openings in walls and floors within 35' radius can expose combustible materials in adjacent areas 
• Combustible materials adjacent to the opposite side of metal partitions, walls, ceilings, or roofs are 

likely to be ignited due to conduction or radiation 
 
The Firewatch must: 
• Have a fire extinguisher readily available and be trained to use it 



• Be familiar with how to activate the alarm system 
• Wear PPE necessary to protect themselves from hazards, such as UV flash burns to the eyes 
• Stay for 30 minutes after welding is completed 

 
ARC WELDING 

The arc welding equipment should be maintained to factory specifications: 
• Covers and guards should be in place 
• The system should not be modified without the manufacturer’s approval 
• The arc welding machine should be properly grounded. 

 

 
GRINDING 

Welding and burning operations often require that grinding be done. 
 
Grinding can be hazardous if the proper safety precautions are not followed: 
 
1. Inspect the grinder before use: 

• Guard in place and properly adjusted 
• Make sure you have the proper wheel or brush: 

o Wheels and brushes are designed for certain RPM ranges 
o Certain metals (aluminum, etc.) require special wheels and brushes 

• Wheel is good condition 
• Insulation intact on power cord 

 

2. Do not wear loose clothing - tuck in your shirt 
3. Wear proper PPE: 

o Hearing protection, goggles and a faceshield 
o Dust respirator may also be necessary 
 

4. Watch where you are throwing sparks and grindings - don’t throw them towards other workers 
5. Grinding requires a Hotwork Permit outside of designated safe areas 



AUGUST - CORE REFRESHER SAFETY MEETING 
EMPLOYEE NAME (PRINT) : ____________________________ _____ DATE: __________ COMPANY NAME: ___________________________   
EMPLOYEE SIGNATURE:________________________________ MEETING GIVEN BY: _____________________________________ 
1.  The four elements required for a fire to occur are heat, fuel, oxygen and a self-sustained chemical reaction. 

 A.  True B.  False 
 
2. Fires involving cooking oils that can burst into spontaneous combustion at high temperatures are: 

 A. Class A fires 
 B. Class C fires 
 C. Class G fires 
 D. Class K fires 

   
3. A firewatch must be armed with the appropriate fire-fighting equipment and ready to quench a fire for at least a half-hour 

after hot work is completed. 
 A.  True B.  False 

 
4. One method of fire extinguishing is called “cooling & quenching”. 

 A.  True B.  False 
 
5. Grounding and bonding are important to prevent static sparks when transferring flammable liquids. 

 A.  True B.  False 
 
6. Non-sparking equipment must be used in Class 1 areas unless they have been rendered safe for Hot Work. 

 A.  True B.  False 
 
 
7. OSHA requires bi-annual inspections of fire extinguishers. 

 A.  True B.  False 
 
 
8. A __________ is required with any operation that will or may create a danger of fire due to sparks or flames, unless the 

operation is performed in an area set aside and designated for such work. 
 A. Safety permit 
 B. Confined Space Entry permit 
 C. Hot Work permit 
 D. Barricading permit 

 
9. Which of the following is a good hygiene/safe welding practice? 
  A. Don’t eat or drink near welding operations 
  B. Rinse your eyes often 
  C. Shower as soon as possible after welding 
  D. All of the above 
 
10. Certain metals, such as lead, cadmium, beryllium, mercury, nickel and chromium can produce ___________________. 
  A. Dangerous fumes 
  B. Gamma radiation 
  C. Cirrhosis of the liver 
  D. None of the above 
 
 



 

Sign-In Sheet for Safe Operations Meeting       

                                

Date: Conducted By:  

 

Means to Verify Understanding:       □ Quiz        □ Q & A - Group Discussion        □ Hands On Demo 

 

Safety Topic(s) Covered:  PEC Core Refresher 8 – Fire Prevention & Hot Work 
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