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INTRODUCTION

Improper use of equipment for cutting, grinding, brazing, soldering, welding, chipping, hot riveting and other forms of “hot work” is a leading cause of industrial fires. Hot work includes any operation that involves open flames or produces heat or sparks. Plant production areas and designated hot work sections are designed to minimize these hazards.  Such fixed or permanent installations should have their own safeguards.

A greater danger is posed by portable hot work equipment, often used for maintenance or renovation done by employees or outside contractors. Contractors raise particular concern since, they are often unfamiliar with buildings or processes, and they may not be supervised closely. Any hot work done outside a fixed facility should comply with NFPA 51B, Standard for Fire Prevention in Use of Cutting and Welding Processes. Compliance requires a permit program.

Fundamental to any property loss prevention strategy intended to control the fire hazards of hot work operations, an effective permit program will:

· Include a management policy that states clearly when, where, and under what conditions hot work may be performed.

· Assigns responsibility for the program.

· Establish a permit system.
· Provide for the necessary safety equipment.
· Provide for the personnel necessary to implement the program.
BACKGROUND
Cutting and welding with electric arcs or oxy-fuel gas flames are part of our industrial world.  Too often, however, people who perform or supervise these processes do not fully appreciate that they are serious fire hazards. Without precautions, hot work can cause fires or explosions and result in property damage, injuries, and loss of life.

Any flammable material is susceptible to ignition by cutting and welding. The materials most likely to be ignited include: combustible building construction such as floors, partitions, and roofs; combustible contents such as wood, paper, textiles, plastics, chemicals, and flammable liquids and gases; and combustible ground cover such as grass and brush. 
Many fires can be prevented by shielding combustibles or separating them from ignition sources.

Cutting and welding cause approximately 6% of industrial property fires, and many fires in other properties. Most involve portable equipment and take place in areas not specifically designed for such work. Cutting produces thousands of sparks. Certain arc welding operations produce sparks and hot slag. Electric arcs, oxy-fuel gas flames, and hot work pieces have the potential to ignite combustible materials. 

Sparks cause most cutting and welding fires. Globules of molten metal can scatter as far as 35ft (11 m), setting fire to all kinds of combustible materials.  They also fall through cracks, pipe holes, or other small openings in floors and partitions, starting fires that can reach serious proportions before being noticed.

Electric arcs and oxy-fuel gas flames, in themselves, rarely cause fire except when they overheat nearby combustibles. They have also caused explosions when they were used on containers that had held combustibles and were not cleaned and purged.  

Hot metal itself has caused fires when pieces were permitted to rest or fall upon combustible materials. Fires and explosions have also been caused where this heat has been transmitted, as in the case of a container, through the metal to a flammable atmosphere or to combustibles within a container.

WHEN TO SAY “NO”


Some areas simply cannot be made safe for hot work. Hot work must be prohibited:

· Where processes involving flammable liquids, gases and dusts cannot be shut down and made safe.
· Where lint conditions are severe beyond correction on partitions, walls, ceilings or roofs with combustible coverings (e.g., expanded plastic insulation).
· On partitions of combustible sandwich-type construction

· On pipe or other metals that can conduct enough heat to ignite nearby combustibles

· Where there are large amounts of combustibles that are impractical to move or cover (for example, roll paper, cotton or jute storage).

These areas should be clearly marked “No Hot Work.”

RESPONSIBILITY FOR CUTTING AND WELDING

Management: 

Management shall be responsible for the safe usage of cutting and welding equipment on its property and shall:

A. Establish approved areas for cutting and welding or establish procedures for approving cutting and welding, and 
B. Designate an individual responsible for authorizing cutting and welding operations in areas not specifically designed or approved for such processes, who shall be aware of the fire hazards involved and shall be familiar with the provisions of the permit program, and shall be permitted to delegate this responsibility to supervisors, and 
C. Ensure that only approved apparatus, such as torches, manifolds, regulators or pressure reducing valves, and acetylene generators, be used, and 

D. Ensure that cutters or welders and their supervisors are suitably trained in the safe operation of their equipment, the safe use of the process, and emergency procedures in the event of a fire, and 

E. Select contractors to perform cutting or welding who employ suitably trained personnel and who have an awareness of the magnitude of the risks involved, and 

F. Advise all contractors with regard to flammable materials or hazardous conditions.

Supervisors:

The supervisor of cutting or welding operations in areas not designed or approved for such processes shall be permitted to be a foreperson or a plant manager or a property owner or other qualified individual.  In contract operations he or she shall be permitted to be the contractor or one of the forepersons or supervisors.


The supervisor shall:

A. Be responsible for the safe handling of the cutting or welding equipment and for the safe use of the cutting or welding process.
B. Determine the combustible materials and hazardous areas present or likely to be present in the work location.
C. Protect combustibles from ignition by the following:

· Have the work moved to a location free from dangerous combustibles.
· If the work cannot be moved, have the combustibles moved to a safe distance from the work or have the combustibles properly shielded against ignition.
· See that cutting and welding are scheduled so operations that might expose combustibles to ignition are not started during cutting or welding.
· The supervisor shall secure authorization for the cutting or welding operations from the designated management representative.

D. Determine that the cutter or welder secures approval that conditions are safe before going ahead.
E. Determine fire protection and extinguishing equipment are properly located at the site.
F. Where fire watchers are required, the supervisor shall see that they are available at the site.
G. Where a fire watcher is not required, a final check-up shall be made by the supervisor one half-hour after the completion of cutting or welding operations to detect and extinguish possible smoldering fires.

Cutters and Welders:
The cutter or welder shall handle the equipment safely and use it so as not to endanger lives and property, as follows:
A. Have approval by the supervisor before starting to cut or weld.
B. Cut or weld only where conditions are safe.
C. Continue to cut or weld only so long as conditions are unchanged from those under which approval was granted.

Fire watchers:

Fire watchers shall be required by the individual responsible for authorizing cutting and welding wherever cutting and welding is performed in locations where other than a minor fire might develop, or where:

· Appreciable combustible material in building construction or contents is closer than 35ft (11 m) to the point of operation.
· Appreciable combustibles are more than 35ft (11 m) away but are easily ignited by sparks.
· Wall or floor openings within a 35-ft (11 m) radius expose combustible material in adjacent areas, including concealed spaces in walls or floors.
· Combustible materials are adjacent to the opposite side of metal partitions, walls, ceilings, or roofs and are likely to be ignited by conduction or radiation.


Fire watchers shall: 

A. Have fire-extinguishing equipment readily available and be trained in its use, including practice on test fires.
B. Be familiar with facilities and procedures for sounding an alarm in the event of a fire.
C. Watch for fires in all exposed areas, and try to extinguish them first only when obviously within the capacity of the equipment available, or otherwise sound the alarm immediately.

A fire watch shall be maintained for at least a half-hour after completion of cutting or welding operations to detect and extinguish smoldering fires.

PERMISSIBLE AREAS

Cutting or welding shall be permitted only in areas that are or have been made fire-safe.  Within the confines of an operating plant or building, the cutting and welding work area shall be either (1) a specific area designed or approved for such work, such as a maintenance shop or a detached outside location that shall be of noncombustible or fire-resistive construction, essentially free of combustible and flammable contents, and suitably segregated from adjacent areas; or  (2) where work cannot be moved practically, as in most construction work, and area made fire safe by removing combustibles or protecting combustibles from ignition sources.

Cutting or welding shall not be permitted:
A. In areas not authorized by management.
B. In buildings where sprinklers are not functioning.
C. In the presence of explosive atmospheres (e.g., mixtures of flammable gases, vapors, liquids, or dusts with air) or where explosive atmospheres can develop inside unclean or improperly prepared drums, tanks, or other equipment and containers that have previously contained such materials or that can develop in areas with an accumulation of combustible dusts.
D. In areas near the storage of large quantities of exposed, readily ignitable materials such as bulk sulfur, baled paper, or cotton.

PERMIT PROGRAM

The cutting-welding-hot work permit should be issued to the person who will be performing the hot work.  The permit is issued only after the designated person or their alternate has inspected the work area and satisfactorily completed the inspection checklist on the permit. All the questions on the permit should be answered “yes” before the permit is issued. The permit should be attached to the welding equipment.

Immediately upon completion of the hot work, the permit should be returned to the person who authorized it, or an alternate, and signed off. The permit should be filed for review by the person authorizing the hot work. The person authorizing the hot work should also maintain a cutting-welding-hot work log and monitor the permits being issued.

Cutting, welding, and other hot work done by contractors should also be safely managed using the same permit system.  Every contractor working at a facility should be aware the requirements for credentials, experience, and adherence to the plant’s hot work permit program.  These requirements should also be written into any bid/contract documents the insured uses.

SAMPLE PROGRAM ELEMENTS

The attachment tools will help you implement your cutting-welding-hot work program. 

· Sample permit
· Precautions list: containing the minimum requirements for safe cutting-welding-hot work, this list can be posted in a maintenance shop, on welding equipment, and in the security office.
· Cutting-welding-hot work log: contains a list of permits issued so authorizing person can monitor completion. Each entry should contain the date, location of work, and authorizing signature, as well as when the work was completed and the area inspected. 

Sample permit tag (face)
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Sample permit tag (back)

PRECAUTIONS FOR CUTTING, WELDING, and HOT WORK

1.
Perform hot work in a properly arranged maintenance shop, unless the job cannot be moved to it.
2.
Ensure equipment is in good condition.  Thoroughly check all valves, regulators, hoses, and torches. 
3.
Do not use welding, cutting or other hot work equipment in a building if sprinklers are out of service.
4.
Move combustibles at least 35 feet from hot work operations. If combustibles cannot be moved, they must be protected by metal guards or by flameproof curtains or covers rather than ordinary tarpaulins.
5.
Prohibit hot work in or on vessels containing flammable or combustible materials, including residues, until they have been completely cleaned and purged or made inert.
6.
Check the atmosphere for combustible gases or vapors where necessary, using reliable detection equipment. If there is a chance of a gas vapor release during hot work operations, use continuous-duty portable combustible-gas detectors to constantly monitor the area.
7.
Prohibit hot work until surrounding floors have been swept clean and, if combustible, wet down.
8.
Prohibit hot work until all wall and floor openings within 35 feet of the operations have been tightly covered or otherwise protected with metal guards or flameproof tarpaulins.
9.
Prohibit hot work until responsible persons have been assigned to watch for dangerous sparks in the area and on floors above and below.
10.
Secure gas cutting and welding cylinders so they will not be upset or damaged and replace protective caps on all cylinders not actually in use.
11.
Carefully connect the ground clamp when using electrical arc welding equipment.  Since an improperly made ground can be a source of ignition, the ground clamp should be connected as close to the work as possible sot that it may be easily observed.
12.
Arrange for a patrol of the area, including floors above and below, during any break in the work, such as lunch or rest periods, and for at least half an hour after the work has been completed.  If the hot work ends near the time of a shift change, arrangements should be made for the patrols to continue into the next shift.
13.
Use portable stands to elevate welding hose or cable off floor areas where it can be easily damaged.
14.
Prohibit hot work until a permit is obtained from the person authorized to issue permits.
(Conspicuously post in maintenance shop, on welding or cutting equipment, and in security office)
The above are considered minimum precautions for hot work operations.  There may be other potential hazards present that need additional safeguards.
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Cutting-Welding-Hot Work


PERMIT





Important:  Precautions on reverse side must be followed.





Date  	_______________________________________


Building  	_____________________________________


Floor  ________________________________________


Work to be done 	_______________________________


	_____________________________________________


Special Precautions 	_____________________________


	_____________________________________________


Is a fire watch required?  _________________________





The above location where this work is to be done has been examined, the necessary precautions checked on the reverse side of this card have been completed, and permission is granted for this work to be performed.








Permit Expires: Date __________  Time  	___________





Signed 	_______________________________________


(Individual responsible for fire safety)


*  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *


Final Check


Work area and all adjacent areas to which sparks and heat might have spread (including floors above and below and on opposite sides of the walls) were inspected 30 minutes after the work was completed and were found fire safe.





Signed  ________________________  Date	_________


76580





ATTENTION





Before approving any cutting and welding permit, the fire safety supervisor or appointee must inspect the work area(s) and confirm 


that precautions have been taken to prevent fire, in accordance with 


NFPA 51B.





Precautions


Sprinklers in service.


Cutting and welding equipment is in good repair.


Any equipment which is in need of repair or service work should not be                       used until all necessary repairs or adjustments have been made.





Within 35 Feet of Work


Floors have been swept, removing all combustibles.


Any combustible floor or wall surfaces have been wet down, covered with damp sand, metal or other fire safety shields.


There are no combustible or flammable materials or liquids in the area.


All wall and floor openings have been covered.


Covers suspended beneath work to collect sparks.





Work on Ceiling or Walls


The construction is non-combustible and does not have a combustible covering


ALL combustibles have been moved away from the opposite side of the wall.





Work on Enclosed Equipment


(Tanks, containers, ducts, dust collectors, etc.)


Equipment has been cleaned, removing all combustibles.


Containers have been purged of all flammable vapors.





Fire Watch


A fire watch is to be provided during the operations and 30


minutes following completion of the operation.


Supplied with extinguisher and small hose.


Trained in proper use of equipment and how to sound the alarm.





Final Check


Final Check was made 30 minutes before completion of the operations


unless fire watch is provided.





Check those items which apply to the operation being performed so that ALL necessary safety and fire precautions can be and will be taken.












