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Compressed Gas Safety

Module 1: Compressed Gas: General Safety and Operations

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

¢ Identify mechanical and chemical hazards associated with various classes of compressed gases.
e Select appropriate storage, handling, and transportation protocols for high-pressure cylinders.

e Evaluate engineering controls and inspection criteria to maintain compliance with CGA and
OSHA standards.

Executive Summary: Compressed gas cylinders represent a dual threat of high-pressure mechanical
energy and hazardous chemical content. Proper management requires rigorous adherence to
identification, storage segregation, and specialized handling procedures to prevent catastrophic
equipment failure or worker fatalities.

Introduction to Cylinder Hazards

Compressed gas cylinders can be extremely hazardous when misused or abused. They present a variety
of hazards due to their internal pressure and/or chemical properties. Depending on the gas, you may
face simultaneous exposure to mechanical and chemical risks.

Hazard Classifications

e Flammable or combustible
e Corrosive

e Explosive

e Poisonous

¢ Inert, Acidic, or Reactive

1. Safety Constraint: Without proper care, cylinders can explode, killing workers and destroying
equipment. Damaged valves can turn cylinders into flying projectiles, and regulators can become
"bullets" that tear through personnel if safety precautions are ignored.

Regulations and Standards
The following regulations govern the handling and maintenance of compressed gas containers:

e General Handling: CGA Pamphlet P-1-1965 covers in-plant handling, storage, and use.

e Inspections: Employers must verify safe working conditions through visual inspections per 49
CFR parts 171-179 and 14 CFR part 103. If DOT regulations do not apply, follow CGA Pamphlets
C-6-1968 and C-8-1962.
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o Safety Relief: Devices must be maintained according to CGA S-1.1-1963 and S-1.2-1963.
¢ Welding/Cutting: Operations must comply with ANSI Z-49.1 and 29 CFR 1910.252.

o Storage: Refer to NFPA 55 for standards on storage and handling in portable cylinders.

Section I: Compressed Gas Safety Guidelines

Identification Fundamentals

"Always Read the Label." The contents of every cylinder must be clearly identified by name.
e Marking Methods: Use stenciling, stamping, or labels on the cylinder body.

e Unknown Contents: If labeling is unclear, mark the cylinder "contents unknown" and return it
to the supplier.

e Gas Lines: Clearly label all lines to identify the gas and the area served, using codes for
hazardous substances.

Design Tip: Never rely on cylinder color for identification, as codes vary by supplier. Similarly, never
rely on labels on caps, as they are interchangeable.

Handling and Use Procedures

Before commissioning a cylinder, perform the following:
e Verify Regulators: Ensure the cylinder has the correct regulator for the specific gas.
e Cleanliness: Inspect valves for grease, oil, or dirt.
e Positioning: Place cylinders so the top valve handle is easily accessible.

e Tools: Use only supplier-provided wrenches; never use pliers to open a valve.

1. Safety Constraint: Never use grease or oil to lubricate regulators or valves. This can cause a violent
explosion, particularly in oxygen systems.

Cylinder Storage Requirements

e Securing: Cylinders must be secured at all times (using chains, wire cable, or straps) to prevent
tipping.

e Location: Do not store in public hallways, unprotected areas, or near elevators and gangways
where they may be struck.
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e Environmental Limits: Store in well-ventilated, cool, dry areas. Keep out of direct sunlight and
away from heat; temperatures must not exceed 125°F.

Storage Scenario | Requirement

Hazard Classes Segregate by class (e.g., oxidizers vs. flammables).

Full vs. Empty Isolate empty cylinders from filled ones.

Acetylene Never store on their sides; keep upright.

Oxygen Maintain 20 feet from flammables OR a 5-foot high firewall with a 30-minute
Separation rating.

Moving and Transport
e Equipment: Use a cylinder cart or basket. Never drag, slide, or roll a cylinder.
e Valve Protection: Keep the protective cap in place and remove the regulator before moving.
e Stability: Secure the cylinder to the cart before movement.

1. Safety Constraint: Do not use the valve cover to lift cylinders. If a cylinder is dropped on a hard
surface, it can cause an explosion.

Use and Operation

e Regulator Setup: Back off the pressure adjusting screw to release spring force before opening
the valve.

e Valve Opening: Open slowly while standing with the cylinder between yourself and the
regulator (outlet facing away).

¢ Acetylene Constraints: Do not open the spindle more than 1/2 to 3/4 turns. This allows for a
quick shut-off in emergencies.

¢ Contamination: Never leave a valve open when not in use, even if empty, to prevent moisture
and air diffusion.

Z! Calculation Note: Never use acetylene at operating pressures above 15 psig. Above this limit,
acetylene becomes unstable and can decompose explosively.

Design Tip: Oxygen is not compressed air. Never use it to run pneumatic tools, blow out pipelines, or
for ventilation, as this creates a severe fire hazard.

Managing Cylinder Leaks

¢ Flammable/Inert/Oxidizing: Move to an isolated area away from ignition sources and post
warnings.
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e Corrosive: Move to a well-ventilated area and direct the leak into neutralizing material.
e Toxic: Evacuate if necessary; only move the cylinder if it can be done safely with proper PPE.

e Detection: Never use a flame to detect leaks. Use soapy water.

Post-Use Procedures
1. Residual Pressure: Always leave some pressure in the cylinder; do not empty it completely.
2. Tagging: Replace the cap and label the cylinder "MT" with the date.

3. Storage: Move to the designated empty cylinder storage area.

Piping, Hoses, and Connections

e PVC Restrictions: Do not use PVC for aboveground compressed gases unless enclosed in a high-
strength conduit. Heat can weaken PVC, leading to explosive failure and plastic shrapnel.

e Material Compatibility: Do not use copper piping for acetylene or cast iron for chlorine.

e Hose Safety: Inspect regularly for leaks and kinks. Do not use a single hose for more than one
gas passage.

Section II: Engineering Controls
To mitigate the risks inherent in compressed gas use, implement the following engineering controls:

1. Emergency Shutoff Switch: Remote, non-electric switches used to shut pneumatic valves and
stop gas flow without creating sparks.

2. Gas Cabinets: Used for hazardous gas cylinders; these should include ventilation and sprinkler
protection.

3. Flow Restrictors: Installed immediately downstream of the cylinder to limit gas flow to the
maximum required volume.

4. Emergency Eyewash/Showers: Required in any area where corrosive gases or materials are
utilized.
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Checkpoint Quiz
1. Which of the following is the only reliable method for identifying the contents of a compressed

gas cylinder?

a) The color of the cylinder body

b) The label on the removable valve protection cap
c¢) The stenciled name or label on the cylinder body
d) The type of fitting on the regulator

Answer: (c). Cylinder colors vary by supplier, and caps are interchangeable; always rely on the label or
stencil on the cylinder itself.

2.

When storing oxygen cylinders near flammable gas cylinders, what is the minimum required
separation if a firewall is not present?

a) 5feet

b) 10 feet

c) 20feet

d) 50 feet

Answer: (c). Standards require a 20-foot separation or a 5-foot high firewall with a 30-minute fire rating.

3.

Why is the use of PVC piping for aboveground compressed air lines restricted?

a) PVC reacts chemically with inert gases

b) Heat from compression can weaken the pipe, leading to explosive failure and shrapnel
c) PVCistoo heavy for standard engineering supports

d) Compressed air causes PVC to become porous over time

Answer: (b). Heat generated by compressed air weakens PVC, creating an explosion hazard that
produces dangerous plastic shrapnel.
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