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Why hot work permits still do not prevent fires
Johan van den Heever – September 2020
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Purpose of this presentation

• To provide insight to what should be the minimum procedures and 
precautions in place before, during and after hot works are performed.

• To have a better understanding of what a hot work permit system actually is.

• To identify the bottom-line reasons why it still has the potential to fail in 
preventing fires. 
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Introduction

• What is hot works?
• Legislative requirements: OHS 

Act.
• Workplace requirements: General 

Safety Regulations.
• What is a hot works permit?
• Precautions.
• Case studies: analyzing actual hot 

work permits.
• Insurer approach.
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What is hot works?

• Hot work is often synonymous with welding and cutting but also includes any 
work activity with potential to produce ignition sources or excess heat, such 
as burning, brazing, grinding, soldering, thermal resistance heating, or torch 
applied roofing.

• According to the OHS Act:
‘’Welding, flame cutting, soldering and similar operations’’
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Welding: most common is arc-welding.

Arc welding is a welding process that 
is used to join metal to metal by 
using electricity to create enough 
heat to melt metal, 
and the melted metals when cool 
result in a binding of the metals. 
It is a type of welding that uses a
welding power supply to create 
an electric arc between a metal stick 
("electrode") and the base material 
to melt the metals at the point of 
contact. 

https://en.wikipedia.org/wiki/Welding
https://en.wikipedia.org/wiki/Metal
https://en.wikipedia.org/wiki/Electricity
https://en.wikipedia.org/wiki/Welding_power_supply
https://en.wikipedia.org/wiki/Electric_arc
https://en.wikipedia.org/wiki/Electrode
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Welding temperatures

• MIG – metal inert gas
• 1 Kelvin = -272,15 degrees Celsius
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Metal Inert Gas welding: 
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Braising and soldering

• Brazing and soldering, are metal-joining 
processes in which two or more metal 
items are joined together by melting and 
flowing a filler metal into the joint, the 
filler metal having a lower melting point 
than the adjoining metal.

• Filler metals include Copper, Silver, and 
alloys such as copper-silver, copper-zinc, 
copper-tin, nickel alloy, etc.

• Lead-free alloys are now used for 
soldering.
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Grinding work

• Also known as abrasive 
cutting.

• Is an abrasive machining 
process that uses a grinding 
wheel as the cutting tool.

• Grinding sparks has a typical 
temperature of 538 degrees 
Celsius.

• Enough to ignite paper, 
flammable substances, etc.
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Common dangers involving hot works

• Sparks and molten material from hot work can be scattered more than 10 
meters during welding, cutting, and grinding.

• These sparks and slag are typically at a temperature above 537.7 degrees 
Celsius (1,000 degrees F) when thrown from the hot work operations—a 
temperature which can easily ignite paper, wood, flammable liquids, vapors, 
and many other combustibles if they are allowed to come into contact.

• Sparks can fall through cracks and other floor openings, thus starting fires in 
hidden locations.

• Ducts and conveyor systems can carry sparks to distant combustibles.
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Common dangers involving hot works

• Hot work on pipes or other metal that is in contact 
with combustible walls, partitions, ceilings, roofs, or 
other combustibles can lead to ignition through 
conductive heating.

• With containers and piping, there is the possibility 
of explosions, fires, and the release of toxic vapors 
or fumes.

• Hot work done near a partition, wall, ceiling, or 
roof that has a combustible covering or insulation, 
or on walls or partitions of combustible sandwich-
type panel construction, can lead to ignition.

• Hot work on one side of a wall can ignite 
combustibles on the other side.
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Precautions

Before Beginning:
• Evaluate the decision to perform hot work. The first step of the hot work 

management process is to determine whether the hazard can be avoided or 
minimized. 

Where practical:
• Avoid hot work if possible.
• Relocate the object requiring hot work outdoors or to specially designated 

areas that have been designed and constructed to minimize fire risk. 

• Good housekeeping should be maintained and the area routinely audited 
to ensure it remains safe for hot work.
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Precautions

• Schedule hot work during shutdowns

• If it cannot be avoided or relocated.
• If it is determined that hot work is necessary and the object cannot be 

relocated to a designated hot work area, the persons requesting and those 
who will be performing the hot work should contact a Hot Work Permit 
issuing supervisor and begin the permit process.

• Hot Work Permit issuing supervisor = a person in authority 
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Legislative requirements:
Occupational Health and Safety Act: Act 85 of 1993

• Section 8: General duties of employers to their employees:
(b) taking such steps as may be reasonably practicable to eliminate or mitigate 
any hazard or potential hazard to the safety or health of employees, before 
resorting to personal protective equipment;

(d)establishing, as far as is reasonably practicable, what hazards to the health 
or safety of persons are attached to any work which is performed, any article 
or substance which is produced, processed, used, handled, stored or 
transported and any plant or machinery which is used in his business, and he 
shall, as far as is reasonably practicable, further establish what precautionary 
measures should be taken with respect to such work, article, substance, plant 
or machinery in order to protect the health and safety of persons, and he shall 
provide the necessary means to apply such precautionary measures;
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Workplace requirements: 
General Safety Regulations of the OHS Act

• Welding, flame cutting, soldering and similar operations 
9. (1) No employer or user of machinery shall require or permit welding or 
flame cutting operations to be undertaken, unless -
(a) the person operating the equipment has been fully instructed in the safe 
operation and use of such equipment and in the hazards which may arise from 
its use; 
(b) effective protection is provided and used for the eyes and respiratory 
system and, where necessary, for the face, hands, feet, legs, body and clothing 
of persons performing such operations, as well as against heat, incandescent or 
flying particles or dangerous radiation; 
(c) leads and electrode holders are effectively insulated; and 
(d) the workplace is effectively partitioned off where practicable and where 
not practicable all other persons exposed to the hazards contemplated in 
paragraph (b) are warned and provided with suitable protective equipment. 
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General Safety Regulations continued:

(2) No employer or user of machinery shall require or permit welding or name 
cutting operations to be undertaken in a confined space, unless --
(a) effective ventilation is provided and maintained; or 
(b) masks or hoods maintaining a supply of safe air for breathing are provided 
and used by the persons performing such operations. 
(3) No employer or user of machinery shall require or permit electric welding 
to be undertaken in wet or damp places, inside metal vessels or in contact with 
large masses of metal, unless --
(a) the insulation of the electrical leads is in a sound condition; 
(b) the electrode holder is completely insulated to prevent accidental contact 
with current-carrying parts; the welder is completely insulated by means of 
boots, gloves or rubber mats; and
(d) at least one other person who has been properly instructed to assist the 
welder in case of an emergency remains in attendance during operations: 
Provided that the provisions of this sub-regulation shall not apply to a welding 
process where the maximum voltage to earth does not exceed 50 volts. 
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General Safety Regulations continued:

(4) No employer or user of machinery shall require or permit welding, flame 
cutting, grinding, soldering or similar work to be undertaken in respect of any 
tube, tank, drum, vessel or similar object or container where such object or 
container --
(a) is completely closed, unless a rise in internal pressure cannot render it 
dangerous; or 
(b) contains any substance which, under the action of heat, may --
(i) ignite or explode; or 
(ii) react to form dangerous or poisonous substances, 
unless a person who is competent to pronounce on the safety thereof has, 
after examination, certified in writing that any such danger has been removed 
by opening, ventilating or purging with water or steam, or by any other 
effective means. 
(5) Where hot work involving welding, cutting, brazing or soldering operations 
is carried out at places, other than workplaces which have been specifically 
designated and equipped for such work, the employer shall take steps to 
ensure that proper and adequate fire precautions are taken. 
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What is a hot works permit?

• It is a best practice and highly advisable to use a hot work permit system for 
all hot work operations outside the designated area.

• Like any other safety program, the first and most critical step in 
implementing a hot work permit program is a comprehensive written policy 
and firm management support. 

• Employees and contractors must fully understand that before undertaking 
any welding outside designated areas, a permit must be obtained from an 
authorized supervisor and violation of the hot work policy may lead to 
disciplinary procedures. 

• Even if a facility does not have welding equipment or trained welders and hot 
work would be a very seldom occurrence performed by outside contractors, 
a hot work policy and permit system should be in place and included in the 
contractor management program.



19© 2018 EFI Global, Inc. 

What is a hot works permit?

• The permit issuing supervisor's role in completing the permit is to ensure the 
area or equipment is properly prepared for hot work and the operation is 
conducted safely. 

• Any supervisor selected to issue permits should be trained in the hazards of 
hot work and the site-specific hazards, such as flammable liquids, hazardous 
processes, and storage areas. 

• They must understand the situations that can prevent hot work from being 
performed and how to interpret atmospheric monitoring results.
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What is a hot works permit?

• One of the most common errors in hot work management 
programs is the issuance of hot work permits from an office or 
other production area. 

• To properly issue a permit, the supervisor should inspect the proposed hot 
work area and visually verify that all permissive conditions of the permit are 
met.

• Once the permits are properly completed, there should be a copy of the 
permit kept with those performing the hot work— such as affixed to the 
welding equipment— and a copy should remain in the supervisor's office or 
possession during the hot work operations.
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What is a hot works permit?

Permit Components
• Permits should contain a section, preferably highlighted or otherwise set 

apart from the other items, saying that if any of the situations within exist, 
hot work cannot be performed and no permit can be issued. 

• The permit also should include a checklist section for confirmation of general 
conditions. 

• In addition to the hazards checklist portion, permits should contain a section 
that describes the location, nature, and time of the work and those 
responsible for the hot work, fire watch, and supervision. 

A HOT WORK PERMIT SYSTEM MUST BE DYNAMIC AND CONSTANTLY APPLIED 
THROUGHOUT THE ACTUAL HOT WORK BEING PERFORMED.
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Safety Precautions:

• Ensure that persons conducting hot works, are trained in the use of the 
equipment and performing the hot work such as welding.

• Ensure the equipment to be used is in good working order, has been 
maintained, and is inspected before it is brought onto the premises and/or 
connected to power supply. 

• A Portable electrical equipment register must be in place.

A SAFETY FILE MUST THEREFORE BE COMPILED WHICH CONTAINS EVIDENCE 
OF COMPLIANCE WITH THE HOT WORK PERMIT SYSTEM

THE FILE MUST BE SIGNED OFF BY THE PERSON IN AUTHORITY PRIOR TO THE 
HOT WORK PERMIT BEING ISSUED
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Safety Precautions:

Vessel, Container, and Piping Precautions
• The heat from the hot work can release hazardous and potentially flammable 

fumes from materials hidden in cracks and crevices, even in containers 
appearing empty. Even containers and piping containing water should be 
considered hazardous until verified otherwise because byproducts of 
corrosion can result in hydrogen accumulation and potentially explosive 
atmospheres.

• Do not perform hot work on any equipment, drums, tanks, or other 
containers that have previously contained materials that could develop 
explosive atmospheres until they have been sufficiently purged, cleaned, and 
verified as non-hazardous by a qualified person.
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Safety Precautions:

• For enclosed vessels and confined spaces , a qualified person should check 
the atmosphere for:

Suitable oxygen content
Combustibles or reactive gases
Toxic gases

• When working on piping, where feasible, isolate lines by capping.
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Safety Precautions:

During and After Hot Work
• Once the hot work has been approved, often the only two employees or 

contractors in the area are the hot work operator and the fire watch. There is 
no set guideline for the supervisor to remain in the area or to routinely audit 
areas while hot work is being performed, but it is a good practice to make 
periodic rounds to ensure conditions remain safe.

• During hot work, the operator and fire watch must ensure the ongoing 
safety of the hot work operation throughout the process.

• If unsafe conditions develop, the operator should immediately stop the hot 
work operation and notify management, the area supervisor, or the permit 
issuing supervisor for reassessment of the situation.
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Safety Precautions:

Fire Watch
• The fire watch, just as the hot work issuing supervisor, should be trained to 

understand the inherent hazards of the work site and of the hot work and 
ensure safe conditions are maintained during hot work operations. The fire 
watch should have adequate fire extinguishers and/or small hose lines 
available and be trained in their use. The fire watch has two principal duties 
during hot work operations and during the minimum 30-minute post-hot 
work fire watch period:

Watch for fires in all exposed areas and try to extinguish them as long as they 
are in the incipient stage. If the fire watch determines the fire is not within the 
capacity of the equipment, the fire watch and operator should leave the area 
and sound the fire alarm immediately.
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Safety Precautions:

Watch for and stop the hot work operations if unsafe conditions develop. 
During the post-hot work period, the fire watch may be allowed to perform 
additional tasks as long as they do not distract him or her from their primary 
duty of fire watch responsibility. When the fire watch period is completed, the 
fire watch should make a final check of the area, sign the permit in the 
appropriate location, and return the completed permit to the supervisor.

Hot work diligence: Ensuring proper safety in a hot work program should be 
done with the same diligence as an electrical and equipment lockout/tagout 
program. One would never open electrical switchgear or climb inside 
equipment capable of moving without absolute verification that it is not live 
and is properly locked out to prevent activation during work.
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Case study

Permit:
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Case study

Prohibition
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Case study
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Case study
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Case study
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Insurer approach

• Improve the knowledge and conceptual understanding of hot work permit 
systems - internal - underwriters, claims technicians, etc.

• Improve the knowledge and understanding of hot works permits – external -
broker/advisors, surveyors, etc.

• Compile specific clauses / policy wording / conditions of insurance instead of 
generic wording.

• Formulate conditions specific to the type of risk, for example: 
A school (employer) who uses a contractor to erect security gates and 
burglar bars (POE)
The contractor who physically conducts the hot works has a huge 
responsibility to comply with OHS Act (POE) 

• Policy wording and warranties must be specific. 
• A promise to implement a hot work permit system is not good enough.
• Portfolio of Evidence (POE) must be compiled that the insured is 

implementing an effective hot work permit system and not just a desk top 
system. (Completion of paperwork does not prevent fires).



34© 2018 EFI Global, Inc. 

The EFI Global Team

Forensic fire and explosion investigations: forensicsa@efiglobal.com
• Johan van den Heever – NHDipFireTech(T4) - 35 years fire experience

082 300 7724 – johan.vandenheever@efiglobal.com
• Johan Botha – DipFI(Glasgow) – 21 years investigative experience

071 686 9074 – johan.botha@efiglobal.com
• Carel Vermaak – BTechFire – 30 years fire experience

072 289 0479 – carel.vermaak@efiglobal.com
Environmental specialist services: environmentalsa@efiglobal.com
• Duane Pretorius – NDIPEnvironment Nebosh/Hazmat USA – 23 years exp.

082 453 8743 – duane.pretorius@efiglobal.com
• Alan Badenhorst – Operations/audit/safety mgmt. – 21 years experience

074 811 5555 – alan.badenhorst@efiglobal.com
Support and coordination: Yolanda van der Watt 

011 557 9040 – yolanda.vanderwatt@efiglobal.com

mailto:forensicsa@efiglobal.com
mailto:johan.vandenheever@efiglobal.com
mailto:johan.botha@efiglobal.com
mailto:carel.vermaak@efiglobal.com
mailto:environmentalsa@efiglobal.com
mailto:duane.pretorius@efiglobal.com
mailto:alan.Badenhorst@efiglobal.com
mailto:yolanda.vanderwatt@efiglobal.com
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The end

THANK YOU FOR YOUR TIME
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