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TOOLBOX TALK: Steam Safety
RATTLIR Safety Series — "Strike Before It Bites"
Purpose

Steam systems present some of the most hazardous energy sources found in industrial and
power-generation environments. High-pressure and high-temperature steam can cause severe
burns, equipment failure, and catastrophic piping ruptures. This toolbox talk covers key steam
hazards, safe work practices, and emergency measures to prevent incidents during steam
operations, inspections, or maintenance.

Typical High-Energy Steam System Conditions

2500+
Pressure (psi) -1000
Em Temperature (°F)
2000
-800
= =
8 1500 ™
\é -600 é
> &
A [}
Y 1000 e
& -400 &
|_
500 -200
0 x o 0
ea a
co\d Rel pux S

Steam System

Figure 1 — Typical High-Energy Piping Conditions
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Steam Hazards

e High-pressure steam can penetrate PPE and skin, causing severe burns.

e Pinhole leaks can create invisible high-velocity jets capable of cutting flesh or igniting
materials.

e Condensate buildup increases the risk of water hammer, which can rupture piping or
fittings.

e Failed valves, gaskets, or flanges can suddenly release high-energy steam.

e Steam turbine roll systems and bypass lines introduce high-temperature hazards.

High-Energy Piping (HEP) Considerations

e Main steam and hot reheat systems operate at extremely high temperatures and
pressures.

e Creep and metallurgical fatigue can weaken piping over time.

e Weld cracks, hanger failures, or pipe movement may indicate impending failure.

e Acoustic leak detection is often required to identify hidden micro-leaks.

e HEP areas must be inspected regularly per industry guidelines.

Condensate and Water Hammer Hazards

e Water hammer occurs when condensate accumulates in steam lines and is rapidly
accelerated by flowing steam.

e Improper startup or shutdown procedures greatly increase hammer risk.

e All drains and vents must be opened and confirmed flowing during warm-up.

e Lines must be properly sloped and drained to prevent pooling.

Steam Trap and System Behavior

e Failed-open traps waste energy and create unsafe conditions.

e Failed-closed traps allow condensate to accumulate, increasing hammer risk.
e Trap bypasses must not be used unless authorized.

e Regular trap maintenance improves system reliability and safety.

PPE Requirements for Steam Work

e Flame-resistant (FR) clothing must be worn when working near steam systems.
e Thermal-rated gloves protect against hot surfaces.
e Face shields and goggles should be used during leak checks or valve operations.
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e |nsulated boots reduce heat-transfer risk to feet.

Safe Work Practices

e Approach steam piping cautiously — never place hands directly on piping to check
temperature.

e Use infrared thermography to identify hot spots or insulation failures.

e Verify isolation using proper LOTO and zero-energy procedures.

e Warm systems slowly to avoid thermal shock and water hammer.

e Use acoustic leak detectors when checking for pinhole leaks.

Emergency Response

e Steam burns require immediate cooling with clean, cool water — DO NOT apply
ointments or ice.

e Report any suspected steam leak or rupture immediately and evacuate the area.

e Avoid entering steam-filled areas — visibility may be reduced and burn risk is high.

e Follow plant emergency communication and muster procedures.

Discussion Questions

e Do you understand the hazards associated with steam, condensate, and high-energy
piping?
e Are you aware of the drain, vent, and isolation requirements for today’s task?

e Do you have the correct PPE and inspection tools needed for working near steam
systems?

RATTLIR Takeaway

Steam is one of the most deceptive and dangerous energy sources in industrial environments.
Its high temperature, pressure, and invisibility make hazards difficult to detect until it is too
late. RATTLIR strikes before it bites by promoting proactive inspections, controlled warm-up
procedures, disciplined PPE use, and immediate reporting of leaks or abnormal conditions.




