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Module 1: Hot Work and Welding

Learning Objectives
By the end of this section, you will be able to:

o Identify high-risk ignition zones and potential hazards common to drilling and servicing
operations.

e Evaluate environmental conditions to determine when atmospheric testing for flammable gases
is required.

e Classify the primary categories of hazards related to welding, cutting, brazing, and grinding.

Executive Summary: Hot work encompasses any activity producing fire, sparks, or ignition sources. In
drilling environments, success depends on rigorous pre-work atmospheric testing and the isolation of
flammable gas sources to prevent catastrophic fire or explosion.

Design Fundamentals of Hot Work

Hot work is defined as any operational task involving burning, welding, the use of fire- or spark-
producing tools, or any action that produces a source of ignition. Within the context of drilling and
servicing, welding and cutting operations are standard yet high-risk procedures.

Figure 1. Hot work - welding

Primary Hazard Classification
Engineering and safety personnel must recognize that hazards are not limited to the immediate tool in
use but extend to the surrounding environment. Hazards in these environments typically include:

e Fire and Explosive Hazards: Direct ignition of materials or vapors.
¢ Welding, Cutting, and Brazing: Intense heat and light radiation.

e Compressed Gas Cylinder Storage: Potential for high-pressure release or fuel leaks.
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e Grinding Operations: Generation of mechanical sparks and flying debris.

e Well Site Ignition Sources: Contextual risks unique to the drilling floor and surrounding
infrastructure.

Atmospheric Testing and Hazardous Locations
Test for flammable gases in the work area before initiating any hot work. Gases can accumulate in
various structures, necessitating a thorough site assessment.

Potentially Hazardous Areas Include:
e Well heads and tank batteries.
e Fuel tanks and mud tanks.
e Gas separators and oil treaters.

e Confined spaces where heavier-than-air gases may settle.

1. Safety Constraint: You must stop all work if the atmosphere exceeds 10% of the Lower Explosive
Level (LEL) for any flammable or combustible gas.

Design Tip: While well heads are obvious risks, treat mud tanks and cellars with equal caution, as
these often serve as collection points for migrating gases.

Checkpoint Quiz

1. Which of the following defines "Hot Work" according to standard drilling safety protocols?
a) Only tasks involving open flames.
b) Any work involving burning, welding, or spark-producing tools.
c) Any task performed in a confined space.
d) Only electrical work that might short-circuit.

Answer: (b). Hot work is any work involving burning, welding, fire/spark-producing tools, or any ignition
source.

2. When must atmospheric testing for flammable gases be performed?
a) Onlyif agas odor is detected by the crew.
b) Atthe end of every shift.
c) Before starting any hot work in the work area.
d) Only when working inside a separator.
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Answer: (c). Testing must be performed before starting any hot work to ensure the area is safe for
ignition sources.

3. Which area is specifically identified as a location where gases can accumulate?
a) a) Storage sheds.
b) b) Mud tanks.
c) c)Parking areas.
d) d) Rig offices.

Answer: (b). Mud tanks are listed as potentially hazardous areas where gases can accumulate.
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Module 2: Hot Work, Fire, and Explosive Hazards

Learning Objectives
By the end of this section, you will be able to:

e Evaluate work environments to implement basic and special fire prevention precautions during
hot work.

¢ Implement atmospheric monitoring protocols and determine critical Lower Explosive Level (LEL)
thresholds for work stoppage.

e Select appropriate fire-extinguishing equipment based on the nature and quantity of
combustible materials present.

Executive Summary: Safe hot work execution relies on a hierarchy of controls: first, relocating work or
hazards to eliminate risk; second, using physical guards to confine heat and sparks; and third,
continuous atmospheric monitoring to prevent flash fires from accumulated flammable gases like
Methane or Hydrogen Sulfide.

Design Fundamentals for Fire Prevention

Workers performing hot work—including welding, cutting, brazing, soldering, and grinding—face
significant risks from the ignition of flammable or combustible materials. These risks originate from
materials already in the space, leaks from equipment, or the migration of flammable gases into the work
area.

Figure 2. Welding with fire control

Basic Precautions
Engineering controls and site preparation are the first line of defense against burns, fires, and
explosions.
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Relocation: Perform hot work in a designated safe location.

Hazard Removal: Remove fire hazards from the vicinity before starting work.

e Confinement: If hazards cannot be moved, use guards to confine heat, sparks, and slag to
protect immovable fire hazards.

Special Precautions for Hazardous Areas
When working in environments where flammable vapors or combustible materials are present,
additional rigor is required.

e Zone Isolation: Do not perform hot work in the presence of flammable vapors. Relocate work
and equipment outside of hazardous areas whenever possible.

e Extinguishing Readiness: Maintain suitable fire-extinguishing equipment in a state of immediate
readiness.

Extinguishing Medium | Application Basis

Pails of Water Nature and quantity of combustible material
Buckets of Sand Nature and quantity of combustible material
Hoses Nature and quantity of combustible material

Portable Extinguishers | Nature and quantity of combustible material

Atmospheric Monitoring and Flash Fire Prevention

A critical hazard in drilling operations is the accumulation of flammable gases, such as Methane or
Hydrogen Sulfide, particularly around the wellhead area. This accumulation can lead to flash fires or
explosions.

Required Solutions

e Continuous Monitoring: Monitor the atmosphere using a calibrated gas detector.

e Work Stoppage Threshold: If any flammable or combustible gas exceeds 10 percent of the
lower explosive level (LEL), all work must be stopped immediately.

¢ Leak Remediation: Identify the source of gas and repair the leakage before resuming
operations.

1. Safety Constraint: Hot work must never be performed where flammable vapors exist. If gas levels
hit 10% LEL, you must stop work and evacuate the area.

Design Tip: Fire watch and extinguishing equipment are not "backups"—they must be present and
ready before the first spark is generated.
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