Chemical & Process Safety:
Lessons from Past Explosions
Meeting Kit

WHAT'’S AT STAKE

Chemical incidents and explosions rarely happen without warning.
They build from small lapses such as skipped checks, ignored
alarms, improper storage or rushing through familiar tasks. Even a
minor leak, a pressure change or a wrong valve position can create
enough energy to injure workers, destroy equipment and shut down
operations. Learning from past explosions helps every workplace
recognize early red flags and prevent the chain of events that
turns a small mistake into a major disaster.

WHAT’S THE DANGER

Chemical and process explosions do not happen out of nowhere. They
come from a buildup of small failures that go unnoticed until
energy, pressure or flammable material suddenly releases. The
danger 1is how fast a routine operation can turn into an emergency
when controls slip or warnings are missed.

How Small Issues Become Big Incidents

A tiny leak, a clogged vent, a stuck valve or a sensor that is
slightly off can create dangerous conditions long before anyone
notices. When flammable vapors accumulate or pressure rises
without proper relief, one spark or heat source can trigger a
powerful explosion. Many past incidents started with something
workers saw regularly but did not see as a serious threat.

Common Weak Points That Lead to Explosions

 Poorly maintained equipment that fails under pressure
= Alarms or gauges that workers become used to ignoring
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 Incompatible chemicals stored too close together

= Ventilation issues that allow vapors or gases to build

» Improper lockout during maintenance leading to accidental
activation

These weak points are found in many workplaces, not just chemical
plants, which is why the lessons apply everywhere.

HOW TO PROTECT YOURSELF

Preventing chemical and process incidents starts with treating
every system, every container and every warning sign as important.
Explosions often happen when routine tasks feel too familiar, so
the goal is to stay alert, follow procedures and never assume a
small issue is harmless.

Follow Procedures Exactly as Written

Standard operating procedures exist because past incidents taught
what can go wrong. Whether it is opening valves in a specific
order, controlling ignition sources or verifying pressure limits,
each step 1s designed to prevent dangerous reactions. Skipping
steps or working from memory increases the chance of an unexpected
release.

Keep Equipment and Controls in Good Condition

Leaks, worn seals, sticking valves, clogged vents and inconsistent
sensor readings are all early warnings. Report abnormalities
immediately and never continue work when something seems out of
balance. Even simple housekeeping like wiping spills or sealing
containers reduces vapor buildup and contamination.

What to Do to Reduce Chemical and Process Risk

» Check labels and confirm chemical compatibility before using
or storing materials

» Use ventilation systems and local exhaust to keep vapors low

= Verify alarms, gauges and sensors during your checks

 Wear the correct PPE for the substance you are handling

= Lock out equipment before maintenance or troubleshooting



= Stop work if you smell unusual odors, hear hissing or see
pressure irregularities

Speak Up When Something Feels Wrong

Most explosions were preceded by workers noticing something
unusual. Trust those instincts. A strange noise, a new smell, a
small leak or a gauge reading that seems off deserves attention.
Reporting early keeps energy under control and prevents the
conditions that allow explosions to occur.

FINAL WORD

Big incidents start with small warnings. Following procedures,
reporting issues early and staying alert are the simplest ways to
prevent chemical and process failures from turning into disasters.




