	CONTROL OF HAZARDOUS ENERGY SOURCES

(Lockout/Tagout)
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Section 11 provides information on the nature and magnitude of hazardous energy sources and lockout/tagout procedures. Lockout/tagout procedures protect workers from accidental startup and unexpected movement when servicing or repairing machinery. It is thus important for all employees to be knowledgeable of and to observe lockout/tagout procedures and restrictions.

Basic Requirements
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Illustration by the United States Mine Safety and Health Administration

Recreation of a fatality that occurred when a rock crusher was not locked out and was inadvertently turned on.

OSHA Lockout/Tagout Requirements

· When servicing or repairing machinery, all hazardous energy sources (e.g., electrical, mechanical, pneumatic, hydraulic or thermal) that are capable of causing death or serious injury must be identified, secured and locked/tagged out in accordance with established procedures.

· Lockout/tagout is not required for:

· Work on cord-and-plug-connected equipment when the employee working on the device is in sole control of the cord and plug (e.g., within arm’s reach).

· Hot tap operations performed by qualified employees.

· Work performed by qualified employees in the vicinity of exposed energized electrical conductors.

· Routine adjustments and minor tool changes in normal production operations that do not expose employees to hazardous energies.

Special Note:
Employees should contact their supervisor for specific questions concerning 


lockout/tagout procedures and the availability of lockout/tagout hardware and 


devices.

Summary of Common Hazardous Energy Sources

As summarized on the following table, maintenance operations may involve the identification and control of many different types of hazardous energies.

	Source
	Energy
	Consequences of Failure to Control



	Exposed electrical conductors on electric motors, circuits and devices.
	Electricity.
	Electric shock, thermal burns, electrocution and death.

	Mechanical equipment (e.g., pumps, fans, crushers/grinders and conveyors).
	Mechanical movement.


	Cuts, abrasions, contusions, fractures, dismemberment and death.

	Haulage equipment (e.g., dump truck, endloader, backhoe, garbage truck and fork lift).
	Hydraulic/mechanical movement.


	Cuts, abrasions, contusions, fractures, dismemberment and death; injection of a 

toxic substance into the body.

	Tension/unexpected movement on

mechanical equipment (e.g., belts, drag chains and gear drives).
	Stored energy.
	Cuts, abrasions, contusions, fractures, dismemberment and death.

	Compressed air tanks, lines and air powered equipment.
	Mechanical movement and 

stored pressure.
	Cuts, abrasions, contusions, fractures, dismemberment and death.

	Steam powered equipment and steam lines.
	Pressure/thermal.
	Thermal burns to skin and respiratory tract, traumatic injuries and death.

	Chemical energy (hazardous flows).
	Toxic, flammable or reactive substances.
	Fire/explosion and exposure to a toxic substance; injury, illness and death.


Duties Established by OSHA for the Control of Hazardous Energy Sources
Employer Duties

Employers must establish a Hazardous Energy Control (Lockout/Tagout) Program to protect employees from unexpected energization, startup, or release of stored energy while servicing or repairing machinery. Key components of the program include:

· Written lockout/tagout procedures.

· Availability and use of lockout devices and hardware.

· Employee training.

· Periodic inspections.

Authorized Employees
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                                            Photograph by David Ballard

Worker repairing a pump that has been locked and tagged out. The worker has affixed personal locks and tags to all hazardous energy sources and is the authorized employee.

· Employees performing lockout/tagout (authorized employees) have the responsibility to:

· Be in sole control of those hazardous energy sources that they are exposed to while servicing or repairing machinery.

· Properly identify, secure and lockout/tagout the hazardous energies that they are exposed to while servicing or repairing a machine, device or system.

· Notify affected employees of the application of a lockout/tagout.

FAILURE TO CONTROL ALL HAZARDOUS ENERGY SOURCES WHEN SERVICING OR REPAIRING MACHINERY CAN RESULT IN EXPOSURE TO IMMINENT DANGER.

Affected Employees
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Worker operating water treatment equipment. Machine operators are the most frequently affected employees.

· Employees working around machinery that has been locked/tagged out (affected employees) have a responsibility to not:

· Attempt to operate any energy-isolating device that has been locked out or tagged out.

· Remove, deface or tamper with any lockout/tagout device.

Lockout Devices and Hardware

· Locks and tags must:

· Be durable, substantial, standardized and identifiable.

· Tags must be attached with nylon cable ties.

· Tags must be of the plastic-coated type when exposed to the elements.

· Locks must be of sufficient strength to prevent accidental removal.

· Locks/tags must convey an appropriate warning and the identity of the employee using the device. 

· Locks and tags used to control hazardous energy sources must not be used for other purposes.
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Basic Lockout/Tagout Procedure

Special Note:
This section describes a “generic” lockout/tagout procedure Employees should 


contact their supervisor for additional information on equipment-specific 



lockout/tagout procedures.

The following basic procedure must be used to apply a lockout.

· Planning and preparation.

· If there is an Equipment-Specific Lockout Procedure on file, obtain a copy and review. 

· If an equipment-specific procedure does not exist, complete a Lockout Procedure/Work Plan for the piece of equipment.

· Identify all energy sources and isolating devices. 

· Complex systems may involve more than one energy. Complex shutdowns and isolations should always be done with assistance. If there are any questions, do not take any actions until it is certain that the correct energy-isolating device has been identified.
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.
· Notify all employees affected by the lockout/tagout.

· Shut down the machine or system by normal operating switches/controls. 

· Isolate the machine or system by operating energy-isolating devices (e.g., opening electrical disconnects and closing valves.)

· Affix locks and tags to all energy-isolating devices. Tags must identify the employee(s) protected by the lockout/tagout and the date that the lockout/tagout was applied.

· Reduce machine or system to a zero energy state. For example:

· Discharge capacitors on electrical equipment.

· Vent and drain pressurized fluids and gases.

· Cool hot lines equipment.

· Block machinery that could move, rotate or fall.

· Ground electrical lines/equipment.

· Verify that the piece of equipment has been properly de-energized and isolated from all hazardous energy sources.

· Verification may be done by electrical test instruments, visual inspection of vents/drains, or by attempting to operate the piece of equipment from its normal operating switch.

· Perform work using appropriate safety procedures.

Returning Equipment to Normal Service
The following basic procedure must be followed when clearing a lockout/tagout.

· When maintenance or servicing has been completed, or when it is necessary to energize the equipment for testing, checks must be completed before the equipment is re-energized and the lockout cleared. Check to ensure that:

· All remote control stations are in OFF or NEUTRAL position.

· All devices positioned to dissipate stored energy are re-positioned as necessary for normal start-up.

	· The job site is secure and the equipment is ready to be energized. 

· Maintenance personnel have a specific duty to ensure that electrical faceplates, equipment guards and similar devices are properly replaced before a piece of equipment or machine is released for normal operation. 
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                                                             Photograph by David Ballard
Missing belt guard on an air compressor. Missing guards and covers can result in serious injuries.


· All affected personnel are informed that the equipment is to be re-energized and are stationed at a safe location.

· After ensuring that the equipment can be safely energized and that all personnel are clear, remove the lockout locks and tags and energize the equipment using normal operating procedures.

Tagout
Tagouts may only be used when a machine, device or system is physically incapable of accepting a locking device. Tagouts must provide the same level of employee protection as locking devices and must be accomplished in accordance with the following basic procedure:

· Tagouts must be accomplished with a properly executed Lockout Procedure/Work Plan that states that a tagout is being applied.

· Tagouts must comply with the basic lockout procedure.

· Tags must be viewed as a warning device only.

· All tags must be affixed at the same location that a lock would be applied.

· All affected employees must be briefed on the safety significance of the tags.

· Additional safety precautions must be taken to isolate the equipment and prevent accidental energization when tags are used. Acceptable methods of isolating the equipment being tagged out include: 

· Removing a circuit breaker.

· Blocking a switch in the open position.

· Opening a second disconnecting device.

· Removing a valve handle.

· Stationing a safety observer at the energy-isolating device.

Group Lockout/Tagout Procedures
Each employee servicing or repairing a machine device or system must be protected from all hazardous energy sources that they are exposed to by their own locks and tags. In such situations, group lockout/tagout procedures utilizing either multiple hasp devices or key lock boxes must be used.
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Multiple Lock Devices
· A device capable of accepting multiple locks must be attached to each energy-isolating device.

· Each employee working on the machine, device or system must attach their personal lock and tag to the multiple lock device.

Key Lock Box
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Key lock box. Keys to group locks can be seen through the Plexiglas cover. Personal locks and tags are attached to a hasp on the lock box. Written lockout procedure is in the foreground.
· A group leader must be designated (and identified on the Lockout Procedure/Work Plan) to coordinate the lockout/tagout. 

· The group leader applies a group lock and tag to each energy-isolating device. 

· The keys to the group locks are placed in a key lock box.

· Each employee working on the equipment places their personal lock and tag on the key lock box. 

· Each employee must verify that all hazardous energy sources have been identified and locked out before affixing their personal lock to the key lock box.

· Each employee is responsible for applying and releasing their personal locks from the key lock box. 

Working with Outside Contractors

Extra care and caution must be taken when working with the employees of an outside contractor. Although the employees of an outside contractor are responsible for affixing personal locks and tags, the host employer’s project manager has a duty to assist them in identifying and properly securing hazardous energy sources.
Transference of a Lockout/Tagout
If a lockout must be transferred because of shift changes or scheduled absences, it is the responsibility of the employees involved to coordinate the continuity of the lockout/tagout.

· Transference may be accomplished by transferring the key to the lock rather than by removing the existing locking device. 

· The transference must be recorded on the Lockout Procedure/Work Plan and on all tags.

· All affected employees must be notified of the transference.

· If an employee will be on scheduled leave, any attached personal locks and tags should be transferred or removed.

Removal of a Lockout in a Person's Absence
The following actions must be taken before another person’s locks and tags are removed. A supervisor must:

· Verify that the employee is not on the premises.

· Verify that the equipment can be safely energized.

· Record that the person's lockout was removed on the Lockout Procedure/Work Plan.

· Inform the employee upon return that their lock was removed.

CUSTOMIZING THE MANUAL
Adding Additional Information
As applicable, employers may customize the manual by adding the following information:

· Policies and procedures that pertain to lockout/tagout.

· Policies and procedures that pertain to electrical live line work and hot tap operations.

· List of authorized employees.

· Equipment-specific lockout procedures (this is only feasible when the workplace contains relatively few machines).

· Documentation of annual evaluation and review of lockout/tagout procedures.

Sample Forms

This section contains the following sample form:

· Lockout Procedure/Work Plan.

LOCKOUT PROCEDURE/WORK PLAN
Equipment:  




Location:  





Work Scope:  












Contact Person:  






Energy/Flow to be Controlled
(Cross off those that  DO NOT  Apply)
	Steam
	Natural Gas
	Moving Parts
	Chemicals

	Electric Power
	Compressed Air
	Pneumatic
	

	Control Power
	Water
	Hydraulic
	


Lockout Checklist

· Review procedure or complete a Lockout/Procedure/Work Plan

· Identify all energy sources

· Notify affected employees

· Shut down the equipment

· Isolate the equipment

· Apply lockout devices

· Reduce equipment to a zero energy state

· Verify equipment isolation

· Perform task

· Return equipment to service

Lockout Points
	Hazard
	Action Required
	Lock #
	Name
	Locks On
	Locks Off

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


(front)

Lockout Points (Continued)

	Hazard
	Action Required
	Lock #
	Name
	Locks On
	Locks Off

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Group Lockout
Group Lockout Leader:  








Employees Operating Under a Group Lockout:

	Lock Number
	Name
	Date Affixed
	Date Removed

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Periodic Inspection Section


	Inspection Performed By:  _________________________________   Date:  __________

	[   ]   Satisfactory

	[   ]   Modifications Made:




(back)

RECORD OF EMPLOYEE TRAINING FORM
	Record of Employee Training
CONTROL OF HAZARDOUS ENERGY SOURCES

(Lockout/Tagout)
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	Location:
	
	Date:
	

	Name of Provider:
	

	Overview

	The undersigned employees have received information and instruction on the following topics and are authorized to initiate lockout/tagout procedures for the control of hazardous energy sources while servicing or repairing machinery. 

· Scope and application of lockout/tagout procedures.

· Nature and magnitude of hazardous energy sources.

· Employer duties for establishing a hazardous energy (lockout/tagout) program.

· Duties of authorized and affected employees.

· Lockout/devices and hardware.

· Basic lockout/tagout procedure.

· Location of equipment-specific lockout/tagout procedures.

· Additional precautions for tagout.

· Group lockout/tagout procedures.

· Coordinating lockout/tagout procedures with outside contractors.

· Transference of a lockout/tagout.

· Removal of another person’s lockout/tagout.

· Periodic review of lockout/tagout procedures.

	Title of Video Tape (if applicable):
	


	Employee Name
	Department

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	Employee Name
	Department

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


SUMMARY OF APPLICABLE REGULATIONS
Applicable OSHA Regulations

Occupational Safety and Health Administration (OSHA) General Industry Standards applicable to this section include, but may not be limited to:

· 29 CFR 1910.147
The Control of Hazardous Energy 
(lockout/tagout).

· 29 CFR 1910.269
Electric Power Generation, Transmission and 
Distribution.

· 29 CFR 1910.333
Selection and Use of Work Practices.

· 29 CFR 1910.272
Grain Handling Facilities. 
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