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 Virginia Beach Storefront Safety Office

Navy Occupational Safety & Health Training Lesson Plan

LESSON TOPIC:  Equipment Lockout-Tagout (Hazardous Energy Control Procedures)

References:  (a) 29 CFR 1910.147


           (b) OPNAVINST 5100.23F



           (c) Virginia Beach Storefront Standard Operating 

                       Procedures for Safety

Enclosures:       (1) Hazardous Energy Control Procedure Form



   (2) Hazardous Energy Control Inventory



   (3) Lockout-Tagout Checklist

PURPOSE OF TRAINING:



Complete the reference (a) and (b) requirements for initial and periodic refresher training for personnel performing and affected by maintenance on machinery and equipment in which the unexpected energization or start up or release of stored energy could cause injury to employees. 

OBJECTIVES OF TRAINING: 

1.  29CFR 1910.147 requires certain information for Energy Control training:  (This data has been posted on our web site)


2.  Ensure that the purpose and function of the energy control program are understood by employees and that the knowledge and skill required for the safe application, usage, and removal of the energy controls are acquired by employees.

LENGTH OF TRAINING:  Varies depending on the numbers and types of energy systems involved and the category of the worker (Authorized Employee, Affected Employee, or other employee whose work operations are or may be in an area where energy control procedures may be utilized.)

TARGET AUDIENCE:  Employees Authorized to tag and/or lock out equipment for maintenance, Employees Affected by energy control procedures and all Other Employees whose work operations are or may be in an area where energy control procedures may be utilized.

HOW TRAINING WILL BE DELIVERED:  

WHO WILL CONDUCT THE TRAINING:  

HOW THE EFFECTIVENESS OF TRAINING WILL BE EVALUATED:

Supervisors are tasked to monitor ongoing activities in their work center as part of the continuous Operational Risk Management process

LESSON PLAN MODIFICATION:


DATE PREPARED:  25 Nov 02


DATE REVIEWED/REVISED: 

1.  General

    a.  Lockout is the preferred method of isolating machines or equipment from energy sources.  To assist in meeting the requirements of reference (a) through (c), the following procedures are provided for use in both lockout and tagout programs.  The procedures will be used when there are limited numbers or types of machines or equipment, or there is a single power source.  For more complex systems, a more comprehensive procedure will be developed, documented, and utilized by individual commands in coordination with the Base Safety Office.

    b.  Tagout may be used under the following conditions:  When working on cord and plug connected electrical equipment for which exposure to the hazards of unexpected energization or start up of the equipment is controlled by the unplugging of the equipment from the energy source and by the plug being under the exclusive control of the technician performing the servicing or maintenance.  Whenever possible, the cord(s) shall be coiled up and secured by the lockout device in such a manner to prevent reconnecting the cable to the power source while the equipment is being worked on.

2.  Purpose:  These procedures establish requirements for the lockout or tagout of energy isolating devices.  They will be used to ensure that a machine or piece of equipment is isolated from all potentially hazardous energy and locked out or tagged out before any personnel perform any servicing or maintenance activities where the unexpected energization, start-up or release of stored energy could cause injury.

3.  Responsibility

    a.  All personnel will be instructed in the safety significance of the lockout (or tagout) procedures, as well as how to use these procedures, by a designated trainer.  Only authorized personnel may lockout or tagout machines or equipment. Authorized personnel are identified on each Hazardous Energy Control Procedure (HECP) form, enclosure (1).

    b.  All new or affected personnel and any other personnel whose work operations are or may be in the area should be instructed in the purpose and use of the lockout or tagout procedure.  Affected personnel are identified on each HECP form. They will be notified by the authorized personnel whenever a lockout or tagout will occur, as well as when the equipment is being placed back in service.

    c.  It is the responsibility of management to approve all Hazardous Energy Control Procedures.  Approvals can be given only by the OIC and Safety Officer.

4.  Preparation for Lockout or Tagout

    a.  The authorized personnel shall obtain the proper HECP for the equipment or machine to be locked out or tagged out.  HECP’s for each equipment/machine are contained in the W/C responsible for the subject equipment.  Copies are also maintained in local command’s Safety and/or Production/Maintenance Control. Determine if changes need to be made to the procedures based on changes to the equipment and/or personnel.

    b.  Identify all affected personnel that may be involved in the impending lockout or tagout.  This information is contained in the appropriate HECP.

5.  Lockout or Tagout System Procedures:  The specific lockout or tagout procedure for each machine or piece of equipment is detailed on the HECP form, enclosure (1).  This form is used for documentation of the procedures, and is filled out by the workcenter supervisor.  This document should be referred to before, during, and after a lockout or tagout operation.

    a.  Sequence of Lockout or Tagout Procedures

   (1) The authorized personnel shall notify their supervisor and/or respective Production Control (Main or satellite)/Production Control CPO (after normal working hours) of his/her intent to lockout or tagout a system.  Supervisor or Production Control will issue the appropriate lock, hasp, or lockout tag and a “Lockout-Tagout Check List”, enclosure (3).  The steps on this checklist will be adhered to and signed only by the person performing the operation.  That person’s lock must be the first on the energy isolating device and the last off.    

       (2) The authorized personnel shall notify all affected personnel that a lockout or tagout system is going to be utilized and the reason thereof.  If more than one workcenter is affected by the lockout-tagout, it is the responsibility of Production Control to notify the work centers affected.  The authorized personnel shall know the type and magnitude of energy that the machine or equipment utilizes and shall understand the hazards thereof.

       (3) If the machine or equipment is operating, shut it down by the normal stopping procedure (depress stop button, open toggle switch, etc.).

       (4) Operate the switch, valve, or other energy isolating device(s) so that the equipment is isolated from its energy source(s).  Stored energy (such as that in springs, elevated machine members, rotating flywheels, hydraulic systems, and air, gas, steam, or water pressure, etc.) must be dissipated or restrained by methods such as repositioning, blocking, bleeding down, etc. 

       (5) Lockout and/or tagout the energy isolating devices with assigned individual lock(s) or tag(s).  Everyone working on, or assisting in the operation will have their own lock or tag on the energy isolating device.  No one will remove another persons lock or tag.


  (6) After ensuring that no personnel are exposed, and as a check on having disconnected the energy sources, operate the push button or other normal operating controls to make certain the equipment will not operate.

CAUTION

Return operating control(s) to “neutral" or "off" position after the test (de-energized state).
      (7) The equipment is now locked out or tagged out.

    b.  Restoring machines or equipment to normal production operations.

      (1) After the servicing and/or maintenance is complete and equipment is ready for normal production operations, check the area around the machines or equipment to ensure that no one is exposed.

      (2) After all tools have been removed from the machine or equipment, guards have been reinstalled and personnel are in the clear, remove all lockout or tagout devices.  Operate the energy isolating devices to restore energy to the machine or equipment.

           (3) Follow the procedures listed on, sign and date the “Restoring Equipment To Service” section of the “Lockout-Tagout Checklist”, enclosure (3).

      (4) Return all lockout/tagout devices and the completed “Lockout-Tagout Checklist” to the issuing authority.    

    c.  Procedure Involving More Than One Person:  If more than one individual is required to lockout or tagout equipment a team leader (E4 or above) will be assigned.  Each individual shall place his/her own personal lockout (or tagout) device on the energy isolating device(s).  The team leader’s lockout/tagout device will be the first one installed and the last one removed. When an energy isolating device cannot accept multiple locks or tags, a multiple lockout or tagout device (hasp) will be used.  

6.  Basic Rules For Using Lockout or Tagout System Procedure:  All equipment shall be locked out or tagged out to protect against accidental or inadvertent operation when such operation could cause injury to personnel.  Do not attempt to operate any switch, valve, or other energy isolating device when it is locked (or tagged) out.  Refer to your department safety rules and the Safety Office for further information.  Disciplinary procedures apply to violation of the Lockout/Tagout Program.

7.  Training and Annual Inspection

  a.  Training

       (1) Work Center Supervisors, Authorized Personnel and Safety Representatives are tasked to conduct initial training IAW this Lesson Plan/Procedure.

       (2) Affected and authorized personnel training will consist of the following elements:

         (a) Review of 29 CFR 1910.147, "The Control of Hazardous Energy" requirements.

              (b) Type and magnitude of energy sources.

              (c) Purpose and use of the Hazardous Energy Control Procedures.

         (d) Nature and limitations of tags.

         (e) How to isolate equipment/machinery for lockout/ tagout.

         (f) Conditions for restarting machinery/equipment or removing tags.

    (3) This training will last approximately one and a half hours.  The lockout/tagout training will be given to affected personnel as part of orientation.  Authorized personnel will receive training prior to their initial involvement with any lockout or tagout operation.  Retraining will be given for authorized and affected personnel whenever there is a change in job assignment, a change in machines, or equipment or process that presents a new hazard or a change in command’s HECP.  Retraining will also be given whenever the annual inspection identifies a deficiency in the procedures.

     (4) A training roster with a list of names and dates of training will be maintained and a copy will be sent to the NASO Safety Office via local command’s Safety.

 b.  Annual Inspection

     (1) Annually, authorized personnel, who is not involved in the HECP will conduct an evaluation.

      (2) This will be accomplished by reviewing the HECP Form with authorized personnel.  In addition, the authorized personnel conducting the evaluation will observe the actual implementation of the HECP.

      (3) When lockout is used the HECP will be reviewed with each authorized personnel.  Where tagout is used, HECP will be reviewed with both affected and authorized personnel.

      (4) This will be certified by the designated inspector on an annual basis.  The documentation should include personnel names, dates of the inspection, and the HECP form used.

8.  Group Lockout/Tagout Procedure:  This section of the HECP will be reviewed with all personnel affected or authorized by the group lockout/tagout before implementation of that job.

  a.  One authorized person (E4 and above) will be designated as responsible for the workcenter lockout/tagout.

  b.  The HECP will be reviewed with each group number.

  c.  If more than one work center is involved, one authorized person will coordinate the lockout/tagout to ensure that all control measures are applied and that there is continuity of protection for the group.

  d.  All authorized personnel will affix the lockout or tagout device to the group lockout.  Each lock must have that person's name affixed to it.  All authorized personnel will remove their lockout or tagout device when they stop working on the equipment or machine being serviced.

9.  Shift Changes:  Shift changes will be coordinated by the authorized personnel in charge of the group or individual lockout or tagout.  This will include:

  a.  Changing locks or tags.

  b.  Retesting to ensure de-energized state of equipment or machinery being serviced.

  c.  Notification of start-up and testing to be performed.

  d.  Changes in the job that effect the lockout or tagout procedures (HECP).

10.  Outside Service or Contractor Personnel:  Outside personnel or contractors involved in operations relating to equipment or machinery lockout that affects our personnel, must submit their energy control procedures to the Safety Office.  Affected personnel must be trained and notified as outlined in this written program.  The responsible supervisor for the affected area will ensure that outside personnel and affected personnel are informed of the proper procedure.

11.  Explanation of Hazardous Energy Control Procedure Form.  Refer to enclosure (1) while reading the following paragraphs.  An example is provided in each section for ease of understanding.

    a.  Identification of Equipment:  Equipment that is going to be evaluated should be specifically identified.  This will eliminate confusion between similar equipment or machinery with different types of energy sources.  In those cases where there are a number of machines that are identical, one HECP form may be used to cover the lockout and/or tagout procedures for that equipment.  Each HECP form will be identified by a reference number consisting of the workcenter and a sequential serial number.  The reference number will be assigned to a piece of equipment or a group of similar equipment requiring the same procedure and will be listed on the Hazardous Energy Control Inventory, enclosure (2).  

     b.  Operator Controls:  An important phase in evaluating appropriate hazardous energy control procedures is to determine the types of controls that are available for authorized and affected personnel to use.  This section should be completed and considered when determining the proper shutdown and start-up procedures.  Any deficiencies identified should be corrected.

c.  Identification of Energy Sources:  It is critical to the safety of personnel that all energy sources be identified as well as their capacity to be restrained, locked out, or energy dissipated.  Only authorized personnel for the equipment being studied should complete this procedure, since they will have knowledge of the machinery or equipment necessary to develop this information.

     d.  Shutdown Procedures:  The procedure for shutdown should be specified in a step-by-step fashion.  It should state whether a lock can be applied and what type should be utilized.  In addition, the necessary testing steps should be determined to ensure that the equipment has been de-energized to a zero mechanical state.

 e.  Start-Up Procedures:  This section should identify the necessary steps to restart the equipment.  When testing is required, ensure that the equipment is clear of tools, personnel, and materials.  The authorized personnel should determine steps.

 f.  Other Operations:

      (1) Minor service activities that are performed during normal production operations, such as jam clearing, adjustments or tool changes, must be identified.  The specific procedure necessary to protect all hands when conducting these operations must be developed.  In some cases this may be a series of steps that the affected personnel takes to de-energize the particular machinery or equipment.  Job Safety Analysis would be the preferred method of developing these procedures.  The Job Safety Analysis form should be attached to the HECP form thereby becoming part of these procedures.

      (2) This section shall also be used to document the Tagout procedures for equipment which is exempt from Lockout, as described in paragraph 1.b.

       g.  Affected and Authorized Personnel:  This section specifically identifies who is authorized to lockout or tagout equipment or machinery.  Personnel who are affected by this procedure are listed.  This will help ensure that the affected and authorized personnel are notified during lockout/tagout operations.

    h.  Authorization and Approval:  The personnel authorized to conduct this lockout should be the ones to develop it.  Names of personnel who completed the HECP should be listed, along with signatures of managers giving approval.

Date: _______________     Reference No:____________________

Hazardous Energy Control Procedure Form

1.  Machine Identification (General Description):  Manufacturer: ___________________________________

     Model:____________________________   Serial No(s):__________________________________________________________________

*List Serial Numbers of Equipment where these same procedures would apply, (i.e., equipment of the same type with similar energy sources):

      Location of Equipment Evaluated (Bldg./Room#): _________________________________________________________________________

2.  Operator Controls:  The type of controls available to the operator need to be determined.  Example:  A test bench has a main control panel with switches to apply 60Hz, 400Hz and Hydraulic Power to the bench.  This should help identify energy sources and lockout capacity for the equipment.  List types of operator controls below:

_____________________________________________________________________________________________________________________

3.  Energy Sources:  Can the machine be locked out at the main power source?  Some machine installations involve complex wiring schemes.  A qualified electrician should evaluate machines where necessary to determine if all electrical circuits can be locked out.  Check and/or list energy sources present on this equipment.  If only tags are to be used, complete the information below, then go to section 6.
Electrical ___  Steam ___  Hydraulic ___  Pneumatic ___  Natural Gas ___  Other (List)______________________________________________

Stored Energy Sources (List):_____________________________________________________________________________________________


                                                                                                               Lockable                        Type of Lock Or Energy

        Identify Energy Sources and Locations                        
      Yes or No                        Control Device Needed


1.

2.


3.

4.


Enclosure (1)
Date: _______________     Reference No: ____________________

4.  Shutdown Procedures:  List in order the steps necessary to shut down and de-energize the equipment.  You must be specific.  For stored energy, be specific about how the energy will be dissipated or restrained.


                  Procedure                                               Lock type                                   List how de-energized state is to be verified.

                                                                                     and Location                                                         (If Applicable)

                                                                                                            


1 .

2.

3.

4.

5.


NOTIFY ALL AFFECTED PERSONNEL WHEN THIS PROCEDURE IS IN APPLICATION.

5.  Start Up Procedure:  List in order the steps necessary to re-activate (energize) the equipment.  Ensure during

each step that personnel are clear during any testing or activation.


Procedure                                                       Energy Source Activated


1.

2.

3.

4.

5.


NOTIFY ALL AFFECTED PERSONNEL WHEN THIS PROCEDURE IS IN APPLICATION

Enclosure (1)
Date: _______________     Reference No: ____________________

6.  Procedures For Operations, Service/Maintenance and Tagout:  List those operations where the procedures in Section 4 and 5 do not apply. [(See Section 1910.147 (a) (2)] Alternate measures which provide effective protection must be developed for these operations.  Job Safety Analysis is one method of determining appropriate measures.  Also use this section to document procedures on equipment requiring only Tagout.


                              Operation Name                                                               Alternate Procedure/Protection Developed

                                                                                                                                            (If Applicable)


1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.


Enclosure (1)
Date: _______________     Reference No: ____________________

7.  Affected and Authorized Personnel:  List each person affected by this procedure and those authorized to use this procedure (if all workcenters personnel are affected, so state) 


                  Affected Personnel's Name (print)                                                                  Occupation/Job           


1 .

2.

3.

4.

5.

6.

7.

8.

Authorized Personnel

1.





5.

2.





6.

3.





7.

4.
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Enclosure (1)
Date: _______________     Reference No: ____________________

8.  Documentation

     a.  The person(s) developing and approving this procedure should be listed below.

          Approved By: _______________________________________

          Date: ________________________

     b.   Each personnel who must use this procedure should receive a copy of the procedure and training as outlined in the written program.

Enclosure (1)

Hazardous Energy Control Inventory
Division:___________  Workcenter:____________________

Supervisor: ______________________________

Date: ___________________

Equipment/Energy Source Requiring Control


           Name/Model                   Serial #(s)              Bldg./Room #              Reference #                    Remarks


1.

2.

3.

4.

5.

6.

7.

8.

9.


*Attach a Hazardous Energy Control Procedure Form (Encl. (2) for each item or group of items.

Enclosure (2)
LOCKOUT-TAGOUT CHECKLIST

Notification
I have notified all affected personnel that a lockout is required and of

the reason for the lockout.

Date………….  Time………….. Signature……………………………………….

Shutdown
I understand the reason the equipment is to be shutdown following

normal procedures.

Date…………   Time………… .Signature……………………………………….

Disconnection of Power Sources
I have operated the switch, valve, or other energy isolating device(s) so

that each energy source (electrical, mechanical, hydraulic, etc.),  has

been disconnected or isolated from the equipment. I have dissipated or

restrained by methods such as grounding, repositioning,  blocking,

bleeding down, etc., all stored energy (such as capacitors, springs,

elevated machine members, rotating flywheels, hydraulic systems and 

air, gas, steam or water pressure).

Date………….   Time…………  Signature……………………………………..

Lockout
I have locked out the energy isolating devices with assigned lockout devices and check marked individual locks.

Date……………  Time…………….Signature…………………………………………..

Safety Check
After ensuring that no personnel are exposed, and as a check on having disconnected all energy sources, I have operated the start button or other normal operating controls to make certain that the equipment will not operate.

Date……………  Time……………  Signature………………………………………….

THE EQUIPMENT IS NOW LOCKED OUT 

Enclosure (3)
RESTORING EQUIPMENT TO SERVICE
Job Completion/Certification
The job has been completed and the equipment has been tested by me

and found to be in proper working order.

Date……………… Time……………….Signature………………………………..

Equipment/Personnel Check
All equipment and personnel have been cleared from the area and there

is no danger to either one.

Date………………. Time……………….Signature……………………………….

Startup
All locks have been removed and the energy isolating devices may now

be operated to restore energy to the equipment.

Date……………….. Time……………….Signature……………………………….

Enclosure (3)
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