[image: image1.jpg]




[image: image1.jpg]
City Of Philadelphia

[Enter Depart. Name Here] 

Procedures

Hot Work Program
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I.
Purpose/Scope

The purpose of a Hot Work Program is to establish a method to prevent fires as a result of welding, torch cutting, grinding or any other spark producing activity, to ensure that jobs are performed safely and that consideration is given to ensuring the protection of [Enter Dept. Name Here] personnel and city property.
To provide guidelines for determining what jobs involving hot work require permits, what conditions must exist at the job site prior to permit approval, and guidelines for performing hot work on equipment which is currently, or has been, in flammable liquid service.  

This policy applies to all [Enter Dept. Name Here] employees and any contracted personnel performing hot work operations anywhere on or in reasonable proximity to city property.
II.
References
· Code of Federal Regulations (29 CFR 1910.252), Subpart Q, Welding, Cutting, and Brazing

· ANSI Z49.1, Safety in Welding and Cutting

· National Fire Protection Association 51B

· PPE Program
· Confined Space Program
III.
Definitions
Hot Work - Hot-work operations are defined as any flame or spark producing operation.  Examples may include (but are not limited to) flame cutting, welding, brazing, flame soldering, grinding/cutting with any portable spark-producing equipment, thermal spraying, pipe thawing, torch-applied roofing, or any other similar flame or spark-producing operations.

Class I Electrically Classified Area - An area of the facility where electric equipment and wiring are classified depending on the properties of the flammable vapors, liquids or gases which may be present therein and the likelihood that a flammable or combustible  concentration or quantity is present.  Examples may include (but are not limited to) gravure pressrooms and flammable liquid storage rooms, etc.



IV.   Responsibilities
Department Supervisors

A. Ensuring implementation of the program requirements;

B.   Signing and issuing hot work permits.
Safety Officer 
A. Provide oversight for program implementation;

B. Provide or assist with training of site personnel on program requirements;
C. Maintaining files of hot work permits.
Personnel Performing Hot-Work Operations (Includes Contractors)
A. Must follow the guidelines established in this procedure; 

B. Must understand the precautions and hazards when performing hot-work operations and the procedures to be used to control hazardous conditions; 

C. Must wear/use required PPE;

D. Must observe all requirements/safe work practices when conducting hot-work operations;

E. Must stop hot-work operations when job conditions change from those under which approval was granted; 

F. Must report any unsafe hot-work operations to the Department Supervisor; 

G. Must maintain good housekeeping during hot-work operations;

H. Must identify and/or barricade hot material where others may come in contact with it;

I. Must be familiar with facilities/areas for sounding alarms in the event of fires and evacuation routes;
J. Ensure all of the requirements of the Hot Work Permit are completed;

K. Ensure the equipment has been inspected and is in proper working order;

L. Ensure that the proper fire fighting equipment is in place;
M. Ensure any flammable material is protected from fires or sparks.
Qualified Fire Watch

A. Must be familiar with the hot-work operation; 

B. Must have a fire extinguisher(s) appropriate for the type and size of any anticipated fire  (Note:  The use of Dry Chemical extinguishers is discouraged due to the cleanup associated with the extinguishing agent);

C. Must be trained in the use of the fire-extinguishing equipment; 

D. Must be familiar with facilities/areas for sounding alarms in the event of fires; 

E. Must watch for fires in the assigned area; 

F. Must stop work activities that may be contributing to or causing fires; 

G. Must report any fire;



H. Must remain at job site for 30 minutes after completion of Hot-Work if no combustibles are present within 35 feet of the work area;

I. Must remain at job site for 1 hour with periodic monitoring every 3 hours after completion of hot-work if combustibles are present within 35 feet of the work area (monitoring may be performed by other persons in the work area with the ability to detect a fire, use a fire extinguisher, and/or know the agency emergency phone number).

V.
Guidance/Program


Types of Hot Work



All of the following activities are examples of hot work:

· Various types of welding including arc and gas

· Any type of metal cutting using a fuel source 

· Any spark producing activity such as grinding, sawing

· Any open flame

Welding
Gas – Slower and easier to control than arc welding.  Personal protective equipment should include: a welding hood with a minimum shade of 11, welding chaps and jacket and welding gloves (not regular leather gloves).  Disconnect all torches and shut down all cylinders when stopping hot work for 30 minutes or more.

ARC – Two metals are joined by generating an electrical arc between a covered metal electrode and the base metal.  Personal Protective equipment should include a welding hood with a minimum shade of 11, 14 shade is recommended, welding chaps and jacket, and welding gloves. Disconnect all electrodes and shut down the power source when stopping the hot work activity for 30 minutes or more.
Metal Cutting

Oxyacetylene Cutting – Metal is heated by gas flame with oxygen jet doing the cutting.  This is the most common method to cut metal.  Personal protective equipment includes; cutting goggles or glasses with at least a #4 shade, #5 shade is recommended, welding gloves and welding chaps and jacket if the cutting is in a position that the slag could cause a burn to the person doing the cutting.  Torch valves should be closed and the gas supply completely shut down when leaving the area from more than 30 minutes.


Arc Cutting – Electric arc creates heat in the metal, which starts to melt.  Personal protective equipment includes a welding hood with minimum lens shade of 11, welding gloves, and welding chaps and jacket.  Disconnect all electrodes and shut down the power source when stopping the hot work activity for 30 minutes or more.

Brazing and Soldering

Brazing – With this process two metals are joined by heating the base or main metal to around 800°F then adding a filler material to bond the metal.  The filler material is usually a silver based alloy. Personal protective equipment should include; safety goggles with a minimum lens shade of #4, heavy leather gloves, and long pants.  All torches shall be closed and cylinders shut off when stopping the hot work activity for 30 minutes or more.

Soldering – This process is very similar to brazing except the temperature needed to melt the filler material is much lower.  Personal protective equipment should include safety goggles or glasses with a minimum lens shade or #2, and heavy leather gloves.
Welding in Confined Spaces

Conducting hot work activities in a confined space should not be conducted without the approval of your supervisor and Risk Management.

Confined spaces must be adequately ventilated with clean air to prevent the accumulation of toxic materials or possible oxygen deficiency during welding or cutting in confined spaces.  In circumstances where it is impossible to provide such ventilation, an air-supplied respirator shall be used.

When welding or cutting is being performed in a confined space, welding machines and cylinders shall be left outside.  Heavy portable equipment mounted on wheels shall be securely blocked to prevent accidental movement.  
HOT-WORK OPERATIONS AREAS

· Designated Hot Work Operations Areas

· Non- Designated Hot Work Operations Areas

· Special Precautions/Requirement Areas

· Systems that contain or have flammable liquids

· Class I Electrically Classified Areas
· Public Areas

· Prohibited Areas



           Requirements for Designated Hot-Work Operations Areas

A. Any area where hot-work operations are performed must meet or exceed the minimum ventilation requirements established in 29 CFR, Subpart Q, Welding, Cutting, and Brazing, as follows: 

1. Fixed enclosures must have an airflow away from the welder at least 100 linear feet per minute

2. Provide sufficient exhaust to prevent welders from inhaling fumes

3. Oxygen shall NOT be used for ventilation

4. Mechanical ventilation shall be provided in a space of less than 10,000 cubic feet per welder, and/or
5. In a room with a ceiling height of less than 16 feet

B. Area must be of noncombustible construction

1. Area must be kept clear of combustibles for a minimum range of 35ft.

2. Area must not allow the escape of sparks from the Hot-Work operation

Agency Designated Hot-Work Operations Areas*

List all areas here:

* Hot-Work performed in these areas do not require the issuance of a Hot-Work Permit.

Requirements for Performing Hot-Work in Areas Other than Designated Hot-Work Operations Areas

Hot-Work Preparation 

If hot-work operations are to be performed in areas other than designated hot-work operations areas, Hot-Work Permits are required.  Prior to starting hot-work operations, the Project Coordinator, or trained designee, must ensure that the following fire prevention and protection related job prerequisites have been satisfied:

A. Hot-work-operations equipment to be used is in satisfactory operating condition and good repair. 

B. Where combustible materials (such as paper clippings, paper dust, wood shavings, or textile fibers) are on floors/equipment, floors/equipment shall have been swept clean for a radius of 35 ft. Combustible floors are wet, covered with 


damp sand, metal, or protected by fire-resistant shields/materials. Where floors have been wetted down, measures have been taken to keep them wet and to protect personnel operating arc welding or cutting equipment from possible shock. 

C. Openings or cracks in walls, floors, open doorways, open or broken windows, or ducts within 35 ft of the jobsite are covered to prevent the passage of sparks to adjacent areas. 

D. Ducts and conveyor systems that might carry sparks to distant combustibles are suitably protected or shut down. 

E. Inherently fire-resistant materials have been placed beneath the job to collect sparks for projects that are elevated or above open grating, mezzanines, walkways, etc. 

F. Only water-based extinguishers shall be used when performing hot-work in confined spaces.

G. Where hot-work operations are performed near walls, partitions, ceilings, or roofs constructed of combustible materials, fire-resistant shields or guards have been provided to prevent ignition. If hot-work operations are to be performed on metal walls, partitions, ceilings, or roofs, requirements have been established to prevent ignition of combustibles on the other side, due to conduction or radiation. (Relocating combustibles is the preferred method.)

H. Fully charged and operable fire extinguishers, appropriate for the types of possible fires, are staged with the fire-watch at the jobsite. (Facility/area portable fire extinguishers must not be relocated.) 

I. Nearby personnel are suitably protected against heat, sparks, slag, etc. 

J. Where sprinkler system protection exists, the system is operable. [Automatic sprinkler heads in the immediate vicinity of the hot-work operations may be temporarily shielded with noncombustible sheet material or damp cloth guards (if necessary).] 

K. A qualified fire watch has been established at the jobsite. 

Once these conditions have been satisfied, the Department Supervisor/Safety Officer authorized to issue Hot-Work Permits, may complete the Hot-Work Permit, which approves the initiation of Hot-Work operations.

During Hot-Work


1. The carbon copy of the permit shall be posted at the jobsite and the original maintained by the Department Supervisor/Safety Officer or trained designee. 

2. The fire-watch shall remain at the site of the hot-work operation for the duration of the job.

3. For hot work periods, which exceed 4 hours, the area must be inspected by the Project Coordinator or trained designee, at least once per shift to ensure the area continues to be fire safe.


Upon Completion of Hot-Work

1. If no combustibles are located within 35 ft of the hot-work operation, the fire-watch shall remain at the jobsite for 30 minutes following completion of hot work.  

2. If combustibles are located within 35ft of the hot-work operation, the fire-watch shall remain at the jobsite for 60 minutes following the completion of hot work.

3. If combustibles are located within 35ft of the hot-work operation, the fire-watch or other person(s) with the ability to detect a fire, use a fire extinguisher, and/or know the agency emergency phone number, shall monitor the area where the hot-work was performed approximately every 30 minutes for a period of 3 hours following the 60 minutes required above.

4. The expired permit shall be returned to the Department Supervisor or trained designee, who will forward it to the Safety Officer.  Expired permits will be maintained for a period no less than 3 years.

SPECIAL PRECAUTIONS AND REQUIREMENTS

Hot Work on Systems that Contain or Have Contained Flammable Liquids

Conducting any hot work on systems that contain or have contained flammable liquids can be very hazardous to the person doing the hot work and also to pedestrians or building occupants.  For this reason supervision must contact their department safety office and Risk Management prior to conducting any hot work on flammable systems or containers.  The following precautions shall be taken when welding or cutting on systems that contain or contained flammable liquids.

· The part of the system being worked on must be isolated from other parts of the system containing flammable liquids or vapors.  Isolation may be accomplished by plugging (i.e., using approved procedures and equipment), blanking, or removing from the system.  Other approaches must be reviewed by the Risk Management office.
· The isolated system must be purged, ventilated, or cleaned before welding, cutting, or brazing may be performed.

· Before purging, written calculations must be done to determine the time required to purge a certain size system with a given flow rate of an inert gas.

· After ventilation or cleaning a system, a lower explosive limit (LEL) reading must be taken before the start of any hot work activity and every 15 there after to ensure that there are no residual flammable vapors. A reading of 10% or less of the LEL is considered acceptable.


· When a part of a system (i.e., a pipe) is worked in place, protection must be accomplished by a combination of purging and blanking-off or cleaning and blanking-off.

· A hot work permit issued under this program must be completed and signed by the Safety Officer, person conducting the hot work and their Department Supervisor.  An Operational permit may also need to be obtained from the License and Inspections department.
Hot-Work Operations within Class I Electrically Classified Areas:

· Hot-Work within Class I electrically classified areas of the facility (see definition) shall not be performed unless the LEL is determined to be below the explosive range before beginning hot-work operations.

· The LEL shall be continuously monitored during Hot-Work operations.

· Hot-Work must stop immediately upon any change in the LEL during operations.
· Cameras, pagers, radios, cellular phones, flash-lights, and other such electronic devices shall not be permitted in any electrically classified areas unless the device is approved for use/operation in that area (marking on the equipment should indicate approval for electrical area classification or information may be available from the manufacturer).  Any exceptions to this requirement shall be evaluated by the Safety Committee on a per case basis.
Hot Work Operations in Public Areas


The Department Supervisor and the person conducting the hot work must ensure safety of pedestrians in public areas.  The Department Supervisor shall ensure the following:

· Protect pedestrians from flying material like sparks and metal fragments.

· Use barriers to protect the public from the flash during welding or acetylene. cutting of metal.

· Use signs to warn pedestrians and other employees of the work hazards.

· Warn other workers of hot surfaces.

· Have a first aid kit readily available.
Hot-work operations are prohibited in the following areas: 

1. Where such operations have not been approved by facility/area management; 

2. While fire sprinkler systems are impaired unless appropriate compensatory measures have been established; 


3. Where the presence of explosive atmospheres (such as mixtures of flammable gases, vapors, liquids, or dusts with air) exist; 

4. Where potentially explosive atmospheres can develop such as inside uncleaned or improperly prepared drums, tanks, or other containers and equipment that have previously contained such materials or with an accumulation of combustible dust such as inside ventilation duct work.  (Such operations must not be performed without first contacting the Safety Committee for an evaluation);

5. Near the storage of large quantities of exposed, readily ignitable materials (such as cardboard storage containers, baled paper, flammable/combustible liquids) without proper precautions, such as noncombustible covers or atmospheric monitoring; 

6. Where other personnel may come in contact with hot                 

material resulting from hot-work operations, the area must be identified and/or barricaded (Welding curtains should be used where practicable). 

  Compressed Gas Cylinders


Compressed gas cylinders can be very dangerous even if the gas is not hazardous or flammable.  The metal cap should always be in place before the cylinder is moved, relocated or transferred to another location.  All cylinders must be secure at all times.  Flammable and non-flammable cylinders should not be stored together.  These cylinders must be separated by 50 feet or by a firewall rated at 1 hour.

Acetylene


Acetylene is a fuel gas composed of carbon and hydrogen.  The gas is manufactured by combining water and calcium carbide in a generating unit. Acetylene is an unstable gas under pressures greater than 15 psi. If the pressure is greater than 15 psi heat or shock could cause the cylinder to explode.  In order to decrease the amount of open space in the cylinder (open space adds to the pressure) the cylinders are filled with a porous material such as balsa wood or Portland cement.  Acetone is added to the cylinder until approximately 40-50% of the material is saturated.  The porous material acts as a large sponge, which absorbs the acetone, which in turn absorbs the acetylene.  Acetylene is colorless, highly flammable gas that is slightly lighter than air.  Acetylene is non-toxic but can be an asphyxiate.  Acetylene will displace oxygen in high concentrations and could cause suffocation, especially since it is lighter than air (rises in room).  For this reason acetylene regulators should be leak checked an a routine basis.



Oxygen


A typical oxygen cylinder is made of steel and has a 220 cubic foot capacity at a pressure of 2000 psi.  Oxygen supports and accelerates combustion of almost any material.  Oxygen is very dangerous in the presence of oil and grease.  If oil and grease is in the presence of oxygen, spontaneous combustion could occur.  Do not handle oxygen cylinders with oily hands or gloves.

Signage

Visible hazard identification signs shall be provided when the hot work area is accessible by non-authorized personnel.  Signs shall be posted in all accessible locations to warn pedestrians that they are entering a hot work area.  The sign should read:

CAUTION

HOT WORK IN PROGRESS

DO NOT ENTER

V. Training

· Initial

i. All employees will receive initial training on the recognition of when hot work permits are to be issued. 
ii. Employees job titles listed under the “responsibilities” section of this procedure shall review this procedure to ensure they understand the procedure and their respective responsibilities. 
· Refresher

i. The initial training requirements outlined above shall be repeated at a frequency not to exceed one year.

VI. Testing/Monitoring

· Environmental

i. Not applicable

· Health and Safety

i. For hot work operations performed in Class I electrically classified areas of the facility, monitoring for LEL (flammables) must be performed prior to and during hot work operations.  



ii. LEL monitor must be acceptable for use in electrically classified areas and capable of initiating an audible alarm at a pre-set percentage of LEL.  

iii. LEL monitoring equipment shall be calibrated per manufacturers recommendations.

iv. For hot work operations within confined spaces, testing requirements under the permit required confined spaces program must be adhered to (refer to the Department’s Confined Space Entry Program).

VII. Contractors
· This procedure applies to all contractors performing Hot-Work operations.

· Contractors performing such operations shall be informed of the requirements of this procedure prior to initiating Hot-Work operations and at least annually thereafter.

· Contractors shall provide a fire-watch who meets the criteria established in this procedure.

· All equipment used (including fire extinguishers) shall be the property of the contractor unless approved by the City of Philadelphia or [Enter Dept. Name Here].
VIII. Recordkeeping/Documentation

General

· Hot-Work Permits identify the necessary fire prevention and protection prerequisites to be followed while hot-work operations are in progress, and document review and approval of the operations to be performed. 

· The Hot-Work Permit to be used shall be the [Enter Dept. Name Here] Hot-Work Permit.

· Hot-Work permits are not to exceed a period of one shift (12 hr max).

· Hot-Work permits are valid for a single location only (e.g. welding to be done on two docks which are not side by side, would require 2 separate Hot-Work Permits).

Description

· Hot-Work Permits are available from [Enter Dept. Name Here].  Each permit consists of the original paper  (issuing Project Coordinator/Agency Department) and a carbon copy (posted at jobsite), A permit number is provided on the right edge of each permit. 


Instructions

· All entries must be typed or handwritten in ink by the issuing supervisor.  A necessary correction must be made by drawing a single line through the error, adding the correct entry, and initialing the change. A Hot-Work Permit must have the reverse side of the permit completed to indicate emergency contact. 

Disposition

· Upon termination of the Hot-Work operations, the permit shall be returned to the Project Coordinator who will forward it to the Department Supervisor.  [Enter Dept. Name Here] will maintain these permits for a minimum of three years for the purposes of internal and external auditing.  

Training Documentation

· All initial and refresher training completed as part of this procedure shall be documented and include as a minimum the employee name, date of initial training, date of all refresher training, and the means used to verify the employee understood the training.
Special Permit Requirements 

Operational Permit from the Department of License and Inspections

· If required by the [Enter Dept. Name Here] Hot Work Permit to obtain an Operational Permit from the Department of License and Inspections. The application for the operational permit must be obtained from the Department of License and Inspections. The permit is valid for up to six months and is valid for one location only.  The fee for the operational permit is waived if requested by a city department. 

IX. Reporting

· The City of Philadelphia must be notified prior to conducting any hot work operations within a permit required confined space (refer to the [Enter Dept. Name Here] Confined Space Entry Program).
X. Attachment

· Department  - Hot Work Permit

Hot Work Permit

Application: This permit shall be completed for all welding, brazing, or torch cutting inside a [Enter Dept. Name Here] operated or controlled building. Exceptions to this rule are routine maintenance and repair welding completed in maintenance shops or fabrication areas. This permit shall be used by [Enter Dept. Name Here] employees and Contractors. If a Contractor shows they have an equally effective hot work permit program, they may use their own hot work permit. Contractors shall coordinate and obtain approval for all hot work with the Facility Manager and Safety Officer.
Responsibility: The person who will be conducting the hot work must obtain a permit before beginning the work. The Facility Manager, Safety Officer or designee shall authorize the permit. The user must sign below and return the permit to the responsible person when the permit expires or when the work is completed.

Person Requesting Permit: _________________________________

Company Name: __________________________

Description of Operation: ________________________________________________________________________________________________________________________________________________________________________________________________________________________

Safeguards in Place: (Check Those that Apply)

· Flammables and combustibles removed from the area

· Fire extinguisher at project site

· Area barricaded to prevent unauthorized personnel from entering

· Local exhaust system installed

· Non-combustible drop cloth installed

· Other ___________________________

Approved By 
_____________________
____________



Print name of person authorizing permit
Signature 

Permit Open 

_____________
_____________




date


time

Permit Expires
_____________
______________




date


time

(For termination of the permit, see other side)

Termination of the Permit

The undersigned certifies that all work covered by this permit is complete, all sources of ignition are eliminated, and the area is safe for unrestricted use. All flammable materials used in the operation have been removed from the area. Return the completed permit to the Facility Manager 

Signature
_________________________

Name   
_________________________

Company
_________________________

Hot Work Program
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