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Training
Authorized Employee Lockout Training

Training Goal:
To provide employee training for the safe maintenance, servicing and repair of equipment.

Safety Director’s Responsibility:
To provide training for employees who service or perform maintenance on equipment or machinery where the machinery may unexpectedly start-up or release stored energy.

Module A:
Hazardous energy sources

List and explain hazardous energy sources: electrical, mechanical, pneumatic, hydraulic, chemical, thermal, water under pressure, gravity, and potential.  For a quick reference chart see next page for energy types and some of their energy sources.

Contents: Lecture on the machine analysis necessary to determine energy hazards. See next page in the determination of energy form, energy source (additional information on general lockout methods should also be provided).

	ENERGY FORM
	ENERGY SOURCE
	POSSIBLE LOCKOUT METHODS

	Electricity
	Power transmission lines; machine power cords; disconnect motors; solenoids capacitors (stored electrical energy)
	Turn off power at machine first (i.e., at point of operation switch), and then at the main disconnect switch for the machine; lock and tag main disconnect switch (or remove fuses from box, and then lock and tag box). Fully discharge all capacitative systems (e.g., cycle machine to drain power from capacitors according to manufacturer's instructions.

	Fluid pressure
	Hydraulic systems (e.g., hydraulic presses, rams, cylinders, hammers)
	Shut off, lock (with chains, built-in lockout devices, or lockout attachments) and tag valves; bleed off and blank lines as necessary.

	Air pressure
	Pneumatic systems (e.g., lines, pressure reservoirs, accumulators, air surge tanks, rams, cylinders)
	Shut off, lock (with chains, built-in lockout devices, or lockout attachments) and tag valves; bleed off excess air; if pressure cannot be relieved, block any possible movement of machinery.

	Kinetic energy (energy of a moving object or materials moving object may be powered or coasting)
	Blades; flywheels; materials in supply lines of bins or silos
	Stop and block machine parts (e.g., stop flywheels and ensure that they do not recycle); review entire cycle of mechanical motion, ensure that all motions are stopped. Block material from moving into area of work.

	Potential energy (stored energy that an object has the potential to release due to its position)
	Springs (e.g., in air brake cylinders); actuators; counter weights; raised loads; top or movable part of a press or lifting device
	If possible, lower all suspended parts and loads to the  rest position, block parts that might be moved by gravity; release or block spring energy.

	Chemical energy
	Batteries; fuel cells
	Disconnect and remove.

	Thermal energy
	Steam; Fire; Radiation etc.
	Case specific


Trainer’s Notes: Use a graphic example the class will be able to analyze.

Module B:
Why lockout/tagout is necessary

Discuss why lockout/tagout is necessary: Prevention of injury due to unexpected startup of equipment or the release of stored energy.

Contents: Lecture on the purpose of the facility lockout program and the use of lockout procedures.  Describe the format of the written program.

Trainer’s Notes: You may want to present statistics on injuries caused by the failure to control hazardous energy.

Module C:
Functions covered by lockout/tagout

Describe the functions covered by lockout/tagout.

Contents: Lecture on when lockout is required:

· While servicing machines or equipment, and 

· During normal operations.

· Discuss that when normal operations require the removal and bypassing of guards, bypassing of other safety devices, reaching into danger zones or points of operation, these conditions are not excluded from lockout/tagout procedures.

Trainer’s Notes: For this module, you may want to prepare a flow chart that shows how to determine if lockout/tagout is necessary when servicing or performing maintenance on a piece of equipment.

Module D:
What is an energy control program?

Describe the energy control program.

Contents: Lecture on the energy control procedures and their requirements.

· Include that each piece of equipment or machine needs its own lockout/tagout procedure that contains the steps for shutting down, isolating, blocking and securing machines or equipment to control hazardous energy (Point out exceptions).

· The procedure should include the steps for placement, removal, and transfer of lockout/tagout devices.

· Explain that periodic audits are a part of the energy control program.

· The lockout/tagout procedure should contain the requirements for testing and verifying effectiveness of the lockout/tagout devices and other energy control measures.

· Minimum Lockout/Tagout procedures will contain at least the following:


Preparing for a shutdown


Affected employees must be told when lockout starts and ends.

Use an example of a site specific piece of equipment and fill out a blank Service and Maintenance Analysis form to mock documenting a lockout procedure.



Explain how to isolate machinery from its energy sources.

Lecture on the positioning of lockout/tagout devices and state that only authorized employees can attach these devices. Show, display, and demonstrate examples of the locks and tags to be used for locking and tagging out machinery and equipment.



Inform workers of the procedures to release stored energy.

Lecture on the use of the final part of the Service and Maintenance Analysis Form. Ask employees to check for and relieve electrical energy stored in capacitors, residual pressure in-lines, and pipes with residual materials.



Describe verification procedures.

Discuss how to verify that all locks and tags are in place and that the system is deenergized. Lecture on attempting to operate the equipment; since it's deenergized, it should not operate or release any stored energy.

Present the procedures for restoring energy to the equipment or machinery.

Lecture on the removal of tools from the area around the equipment and the replacement of all parts including guards and safety devices.

Explain that all employees must be safely positioned or removed from the area.

Explain that affected employees must be informed when a lockout/tagout  device is being removed and that the employee who applied the locks and/or tags is the only one who can remove them.

Review the special requirements for testing or positioning equipment. Make sure the review includes: clearing the equipment or machine of tools and materials, clearing employees away from the equipment, removing lockout and tagout devices, and finally restoring the energy.

Instruct the employees that after testing or positioning the equipment or machine must be locked/tagged out again according to its own procedure.

Guide personnel in the identification of hazards and their sources(use the Service/Maintenance Analysis Document). After analysis is complete use the Lockout/Tagout procedure document to help create the machine specific Lockout/Tagout procedure.

Service/Maintenance Analysis Documentation
Name of the Machine. _________________________ Date of Analysis. ___________

Person Performing the Analysis.  __________________________________________

Device Types:    Key Locks     Tags Only     Blanks    Wedges    Blocks    Chains    Cables     Hasps



OTHER _______________________________________________________________
Energy Source:


Connection Location(s):
Device Type(s)


Electric sequence #(s) FORMCHECKBOX 
voltage _______    _____________________________________

notes:
  sequence #(s) FORMCHECKBOX 
voltage _______   _____________________________________

 FORMCHECKBOX 

  sequence #(s) FORMCHECKBOX 
voltage _______   _____________________________________

Energy Source:


Connection Location(s)
Device Type(s)
Pneumatic 
sequence #(s)
 FORMCHECKBOX 

______________________________________

notes:

sequence #(s)
 FORMCHECKBOX 

______________________________________

 FORMCHECKBOX 


sequence #(s)
 FORMCHECKBOX 

______________________________________

Energy Source:


Connection Location(s)
Device Type(s)
Mechanical
sequence #(s)
 FORMCHECKBOX 

______________________________________

notes:

sequence #(s)
 FORMCHECKBOX 

______________________________________

 FORMCHECKBOX 


sequence #(s)
 FORMCHECKBOX 

______________________________________

Energy Source:


Connection Location(s)
Device Type(s)
Hydraulic
sequence #(s)
 FORMCHECKBOX 

______________________________________

notes:

sequence #(s)
 FORMCHECKBOX 

______________________________________

 FORMCHECKBOX 


sequence #(s)
 FORMCHECKBOX 

______________________________________

Energy Source:


Connection Location(s)
Device Type(s)
Chemical 

notes:

sequence #(s) FORMCHECKBOX 
Liquid______________________________________

 FORMCHECKBOX 


sequence #(s) FORMCHECKBOX 

______________________________________



sequence #(s) FORMCHECKBOX 
Gas
______________________________________

 FORMCHECKBOX 


sequence #(s) FORMCHECKBOX 

______________________________________



sequence #(s) FORMCHECKBOX 
Solid
______________________________________

 FORMCHECKBOX 


sequence #(s) FORMCHECKBOX 

______________________________________

Energy Source:


Connection Location(s)
Device Type(s)
Thermal

sequence #(s) FORMCHECKBOX 
______________________________________

notes:


sequence #(s) FORMCHECKBOX 
______________________________________

 FORMCHECKBOX 



sequence #(s) FORMCHECKBOX 
______________________________________

Energy Source:


Connection Location(s)
Device Type(s)
Gravity

sequence #(s) FORMCHECKBOX 
______________________________________

notes:
 FORMCHECKBOX 


sequence #(s) FORMCHECKBOX 



Energy Source:


Connection Location(s)
Device Type(s)
Water Under Pressure sequence #(s) FORMCHECKBOX 
______________________________________

notes:


  sequence #(s) FORMCHECKBOX 
_____________________________________

 FORMCHECKBOX 

What information was analyzed to make the Qualified/Authorized employee aware of the hazards prior to equipment shutdown: (circle and explain)





Blue Print Check





Maintenance Team Review





On-the-Job Experience





Manufactures Equipment Handbook





Interviews





Other

Explain:_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ Normal Shut Down Procedures Outlined:

________________________________________________________________________________________________________________________________________________________________________________________________________________________

Outline how verification of energy isolation was performed:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

I have completed this Service/Maintenance Analysis to the best of my ability and with the boundaries of the Lockout/Tagout 29 CFR 1910.147 (c) (4), (d) and (e).

Signature: ___________________________________









 






LOCK OUT TAG OUT PROCEDURE FORM
Machine/Equipment (name) ___________________________________ Asset No. ________________

Authorized LOTO Employees doing Evaluation:

________________________________________

________________________________________

________________________________________

________________________________________

Affected LOTO Employees by Title:

________________________________________

Equipment Shutdown
The following step-by-step procedure must be followed to shut down, isolate, block and secure this piece

(or class) of equipment/machine:

1. Notify all affected personnel (operators of machine/equipment, etc.) that LOTO procedures are in

effect.

LOTO Devices
The following steps need to be performed to safely place, remove and transfer LOTO devices to energy

isolating devices:

1. 

2. 

3. 

(Affix tags with appropriate warning information along with LOTO devices.)

Release All Hazardous Energy Sources
The following steps are required to release any residual or stored energy of the equipment/machine:

1. 

2. 

Verify Machine/Equipment Is In A Zero Mechanical State (ZMS)
Before performing service or maintenance, verify the machine/equipment is in a ZMS. Complete the

following steps:

1.

2. 

3. 

Re-energizing Equipment/Machine
Before start-up of machine/equipment after servicing, complete the following steps:

1. Make sure machine/equipment is in good working order.

Other:

2. Notify all affected personnel that LOTO devices are being removed from equipment/machinery and all

personnel are safely positioned away from the equipment/machinery.

Other:

3. Check for and retrieve all loose tools, equipment/machine parts. Reinstall all removed

equipment/machine guards.

Other:

4. Remove all LOTO devices from energy isolating devices.

Other:

5. Operate the energy isolating devices to restore energy to the equipment/machine.

Other:

Module E:
Lockout devices to be used
Describe the lockout devices to be used.

Contents: Lecture on the type(s) of devices to be used.

Explain that:

· The lockout devices must be durable and substantial,

· That they are standardized for ease of recognition

· The use of another persons lockout device is prohibited.

Be sure to review that the lock must identify the person who applied it and that this can be done with a tag.

Trainer’s Notes: For this module, you may want to show, display, or circulate the lockout devices that will be used.

Module F:

Tags

Discuss the use of tags and types of tags to be used.

Contents: Lecture on the type(s) of tags to be used.

· Include that tags must be durable and substantial.

· Explain that the tags are standardized for ease of recognition.

· Explain that the attachment means for a tag must be: Non-reusable, Attachable by hand,  Self-locking, and non-releasable with unlocking strength of 50 pounds.

· State that the tag's legend should include statements such as Do Not Start, Do Not Open, Do Not Close, Do Not Energize, or Do Not Operate.

Trainer’s Notes: Make sure employees names are on the tags and that tags should accompany locks.

Module G:
The procedures for group lockouts

Describe the procedures of group lockouts. Include that group lockout devices such as hasps may be used.

Contents: Lecture on the company policy regarding group lockout. When servicing and/or maintenance is performed by a crew, craft, department or other group, they shall utilize a procedure which affords the employees a level of protection equivalent to that provided by the implementation of a personal lockout or tagout device.

1)
Group lockout or tagout devices shall be used in accordance to the energy control procedures, including, but not necessarily limited to, the following specific requirements:

· Primary responsibility is vested in an Authorized employee for a set number of employees working under the protection of a group lockout or tagout device.

· The Authorized employee will ascertain the exposure status of individual group members with regard to the lockout or tagout of the machine or equipment and coordinate Affected work forces and ensure continuity of protection; and

· Each Authorized employee shall affix a personal lockout or tagout device to the group lockout device, group lockbox, or comparable mechanism when he or she begins work, and shall remove those devices when he or she stops working on the machine or equipment being serviced or maintained.

Trainer’s Notes: Everyone should have their own lock.

Module H:
Procedures for shift changes

Explain the procedures for shift changes.

Contents: Lecture on the company policy regarding shift changes. In cases where the next shift of personnel will continue to work on a locked-out piece of equipment, the employee reporting for duty must apply his or her lock and tag first then the employee who is leaving may remove his or her lock and tag.

Trainer’s Notes: Remember that the first employee's lock remains in place until the next shift's employee applies his lock.

Module I:

Procedures for removing another employee’s lock

Review the procedures for removing a lock when an employee is not available to remove it.

Contents: Lecture on lock removal and the disciplinary action that will be taken if the policy is not followed. When the Authorized employee who applied the lockout or tagout device is not available to remove it, that device may be removed under the direction of the Physical Plant Director, provided that specific procedures and training for such removal have been developed, documented and incorporated into the energy control program. The Physical Plant Director shall demonstrate that the specific procedure provides equivalent safety to the removal of the device by the Authorized employee who applied it. The specific procedure shall include at least the following elements:

a)
Verification by the Physical Plant Director that the Authorized employee who applied the device is not at the facility.

b) Making all the reasonable efforts to contact the Authorized employee to inform him/her that his/her lockout or tagout device has been removed.

c) Ensuring that the Authorized employee has this knowledge before he/she resumes work at that facility

Trainer’s Notes: Make it clear to employees that under no other circumstance are locks removed.
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