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So what will we talk about?

■ How to recognize sources and types of hazardous 
energy.

■ Basic safety rules when working around hazardous 
energy sources.



What won’t we talk about?

■ Specific hazardous energy control techniques.

■ Details of lockout procedures.

■ Group lockouts.

■ Shift change lockout protection.
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Why should I be concerned about 
hazardous energy?

■ Hazardous energy can injure or kill.

■ Many sources of hazardous energy are found in water 
treatment facilities.

■ You may encounter a source of hazardous energy and 
NOT recognize it.

■ You may not know how to control the hazardous 
energy. How can uncontrolled 

hazardous energy injure?



Electrical shock, burn or arc flash.



Entanglement.



Release of pressurized fluid.



Explosion from chemical reaction.



Crushing from effects of gravity.



Crushing under equipment.



Amputation by mechanical forces.



How many problems do 
you see in this video?

Squashing by a moving part.



What happened in the 
video?



Electrician locked out the electrical power.



Mechanic relied on Electrician’s lockout. 



Mechanic assumed the Electrician knew.



Mechanic entered machine.



Electrician finished.



Electrician took his lock off.



And he restarted the machine.



Mechanic was caught inside the moving machine.



The mechanic failed to lock out.

To understand hazardous 
energy, know these terms.



“Energized”: connected to an energy source 
that can cause Material Movement. 



De-energized means “OFF”.

What are those sources of 
hazardous energy that can 

be “energized”?



Electricity.

And electricity 
causes problems…



Shock

■ ~1mA: Sensation on hands.

■ >3mA: Painful shock which can cause 
indirect accidents.

■ >10mA: Muscle contraction, “no-let-go” 
danger.

■ >30mA: Lung paralysis

■ >50mA: Possible ventricular fibrillation.

■ 100mA - 4A:  Certain ventricular fibrillation

5mA GFCI



GFCI 
(ground-fault circuit interrupter)

■ 5mAmp+1mAmp

■ Protects you from 
shock injury.

■ Test them.



Burns

■ Most common shock-
related injury

■ Typically occurs on hands

■ Serious

■ Need immediate attention

Before

After



Falls

■ An indirect cause of injuries.

■ Electricity can cause a fall.

■ Falls can injure or kill.



How do we minimize the 
problems with electricity?

Arc Flash: Intense heat, light, 
and pressure wave (blast).



Take electricity out of the 
equation by keeping away.

■ Keep 3-ft clearance 

– Equipment

– Stored materials



Take electricity out of the 
equation by keeping away.

■ Keep 3-ft clearance from

– Equipment

– Stored materials

■ Keep 10-feet minimum 
distance from wires



Take electricity out of the 
equation by using lockout.

Besides electricity, what 
other forms of hazardous 
energy might be found in 

water plants?



Fluids under pressure –
pneumatics and hydraulics



Water and wastewater flow



Chemicals



Mechanical energy

Stored or residual energy must 
be found and dissipated.



Heat



Capacitors and batteries



Accumulators



Gravity effects from elevated equipment



Springs under a dockplate.

Controlling this energy 
begins with lockout?



Lockout is the placement of a lockout device 
on an energy isolating device to keep it in 
the safe (off) position.

What is a 
lockout device?



A safety lock

There are some good 
rules for safety locks.



One lock, one key.



The worker keeps that 
key on his person.



Locks are applied and removed only by 
the person who installed the lock.



Locks are used only 
for energy control.

What are other 
lockout devices?



A hasp holds several safety locks.



A group lockout box



Specialty Equipment Lockout Devices.

Remember.

For circuit breakers

For 

Gate 

Vales

For Cord and 

Plug Devices



Group lockouts require individual locks.

What is an energy 
isolating device?



Disconnect switch



Circuit Breaker



Line Valve

What is NOT an energy 
isolating device?



Emergency Stop



Selector Switch



Control Circuit

Who participates 
in a Lockout?



Authorized employee does the 
lockout and the work.

What must the Authorized 
employee know?



The Authorized Employee knows 
the hazardous energy sources.



Authorized employee knows the 
type and magnitude of the energy.



Authorized employee knows the methods 
for energy isolation and control.



Authorized employee is “Qualified” 
to perform electrical work.



Affected and Other Employees 

■ Don’t participate in the lockout.

■ Recognize a lockout.

■ Don’t touch it.

■ Report problems.

What are the steps in 
lockout?



First, consult the written 
Lockout procedure.



Notify Affected Employees.
Check that everyone is in the clear.



Shut down machine by 
normal procedures.



Isolate the equipment from 
the energy sources.



Put the lock on.



Release stored energy. 

How is transmission or release of 
stored energy prevented?



Bleed down hydraulics 
and pneumatics.



Block equipment that may move.



Qualified person properly uses grounding 
equipment to discharge electrical capacitors, 
electrostatic precipitators and batteries.



Do Tryout.



The steps to lockout equipment are:
■ Notify Affected Employees.

■ Check that everyone is in the clear.

■ Shut down machine by normal procedures.

■ Isolate the equipment from the energy sources.

■ Put on the lock devices.

■ Release stored energy. 

■ Do Tryout.

■ Equipment is now locked out.



Restoring equipment to normal operation is 
just as complicated as lockout

■ Check that all people and tools are in the clear.

■ Remove locks and tags.

■ Restore power to the equipment.

■ Turn the equipment back on.



What haven’t we talked about that also 
needs to be addressed?

■ Contractors

■ Removing an absentee’s lock

■ Group Lockouts

■ Work across a shift
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Find the sources of hazardous energy.
Control them.



Jennifer Scott-Wasilk,  CHMM, COHC
Sandstone EHS Services, LLC

■ wasilknj@imaginenet.net

■ 440.935.2846

■ 29 CFR 1910.147

Thank you
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