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BY ORDER OF THE COMMANDER
RRS INSTRUCTION 91-303

AIR FORCE RESEARCH LABORATORY
15 October 1998


Safety

HAZARDOUS ENERGY CONTROL PROGRAM

Supersedes:   RLI 91-303, 14 Feb 97
Certified by:   AFRL/IFO (Col Frederick J. Foster)   

OPR:  AFRL/IFOCV (H. Michael Daniels)
Pages:  16/Distribution:  F

This instruction implements AFPD 91-3, Occupational Safety and Health, and AFI 91-301, Air Force Occupational Safety, Fire Prevention, and Health (AFOSH) Program.  The Hazardous Energy Control Program applies to the servicing and maintenance of machines and equipment in which the unexpected startup or the release of stored energy could cause injury to employees.  This program provides guidance specific to the implementation of the Air Force Occupational Safety and Health (AFOSH) Standard 127-45, Hazard Energy Control and Mishap Prevention Signs and Tags and 29 CFR 1910.147, The Control of Hazardous Energy (Lockout/Tagout).  It provides guidance for the development of workplace specific programs and procedures.  It applies to all military and civilian personnel involved in service and maintenance activities.  This program applies to any source of mechanical, hydraulic, pneumatic, chemical, thermal, or other energy, but does not cover electrical hazards.  Subpart S of 29 CFR 1910 covers electrical hazards, and 29 CFR 1910.333 contains specific lockout/tagout provisions for electrical hazards.

SUMMARY OF REVISIONS

This revision updates organizational titles to reflect the reorganization under Air Force Research Laboratory.

1.  References:

· AFPD 91-3, Occupational Safety and Health
· AFI 91-301, Air Force Occupational Safety, Fire Prevention, and Health (AFOSH) Program
· AFOSH Std 127- 45, Hazard Energy Control and Mishap Prevention Signs and Tags
· 29 CFR 1910.147, The Control of Hazardous Energy (Lockout/Tagout)

2.  Scope

2.1.  This program specifically outlines the purpose, authorization, rules, and techniques to be utilized by Rome Research Site employees on a daily basis to guard against the unexpected energizing, start-up, or release of stored energy which could cause injury.  It is the duty of each employee to become familiar with the contents of this program and ensure compliance with its procedures.  All employees, upon observing a machine or piece of equipment which is locked out or tagged out to perform servicing or maintenance, shall not attempt to start, energize or use that machine or equipment.  Failure to comply with the Hazardous Energy Control Program may result in disciplinary action.  Division chiefs make sure employees under their supervision receive training in the contents of this program and records of this training are maintained.

3.  Purpose.  The purpose of this program is to establish procedures for affixing appropriate lockout or tagout devices to energy-isolating devices, and to otherwise disable machines or equipment to prevent unexpected energization, start-up or release of stored energy in order to prevent injury to employees.

4.  Definitions Applicable To This Program.

4.1.  Affected Employee.  An employee whose job requires them to operate or use a machine or piece of equipment on which servicing or maintenance is being performed under lockout or tagout, or whose job requires them to work in an area in which such servicing or maintenance is being performed.

4.2.  Authorized Employee.  A person who locks or implements a tagout system procedure on machines or equipment to perform the servicing or maintenance on that machine or equipment. An authorized employee and an affected employee may be the same person when the affected employee's duties also include performing maintenance or service on a machine or piece of equipment which must be locked or a tagout system implemented. 

4.3.  Other Employees.  All other employees whose work operations are or may be in an area where energy control procedures may be utilized.

4.4.  Primary Authorized Employee.  The authorized employee who has been vested with responsibility for a set number or group of employees performing service or maintenance on machines or equipment subject to lockout or tagout procedures.

4.5.  Capable of being locked out.  An energy isolating device is capable of being locked out if it has a hasp or other means of attachment to which, or through which, a lock can be affixed, or it has a locking mechanism built into it.  Other energy isolating devices are capable of being locked out if lockout can be achieved without the need to dismantle, rebuild, or replace the energy isolating device or permanently alter its energy control capability.

4.6.  Energized.  Connected to an energy source or containing residual or stored energy.

4.7.  Energy source.  Any source of electrical, mechanical, hydraulic, pneumatic, chemical, thermal, or other energy.

4.8.  Energy isolating device.  A mechanical device that physically prevents the transmission or release of energy, including but not limited to the following:  A manually operated electrical circuit breaker; a disconnect switch; a manually operated switch by which the conductors of a circuit can be disconnected from all ungrounded supply conductors, and, in addition, no pole can be operated independently; a line valve; a block; and any similar device used to block or isolate energy.  Push buttons, selector switches and other control circuit type devices are not energy isolating devices.

4.9.  Hot tap.  A procedure used in the repair, maintenance and services activities which involves welding on a piece of equipment (pipelines, vessels or tanks) under pressure, in order to install connections or appurtenances.  It is commonly used to replace or add sections of pipeline without the interruption of service for air, gas, water, steam, and petrochemical distribution systems.

4.10.  Lockout.  The placement of a lockout device on an energy isolating device, in accordance with an established procedure, ensuring that the energy isolating device and the equipment being controlled cannot be operated until the lockout device is removed.

4.11.  Lockout device.  A device that utilizes a positive means such as a lock, either key or combination type, to hold an energy isolating device in a safe position and prevent the energizing of a machine or equipment.  Included are blank flanges and bolted slip blinds.

4.12.  Normal production operations.  The utilization of a machine or equipment to perform its intended production function.
4.13.  Servicing and/or maintenance.  Workplace activities such as constructing, installing, setting up, adjusting, inspecting, modifying, and maintaining and/or servicing machines or equipment.  These activities include lubrication, cleaning or unjamming of machines or equipment and making adjustments or tool changes, where the employee may be exposed to the unexpected energization or startup of the equipment or release of hazardous energy.

4.14.  Setting up . Any work performed to prepare a machine or equipment to perform its normal production operation.

4.15.  Tagout.  The placement of a tagout device on an energy isolating device, in accordance with an established procedure, to indicate that the energy isolating device and the equipment being controlled may not be operated until the tagout device is removed.

4.16.  Tagout device.  A prominent warning device, such as a tag and a means of attachment, which can be securely fastened to an energy isolating device in accordance with an established procedure, to indicate that the energy isolating device and the equipment being controlled may not be operated until the tagout device is removed.

5.  Authorization.

5.1.  Division chiefs implement the program and insure that personnel under their supervision are trained in accordance with the procedures established herein. This responsibility may be delegated to another person or persons within the division providing it is done so in writing and the designated person is qualified and competent.  This person authorizes employees to implement the locking and tagging system procedure.

5.2.  An employee who has been authorized by his or her division chief, or that division chief’s representative, shall lockout or implement a tagout system procedure on machines or equipment to perform servicing or maintenance; or on a machine which the unexpected energization or start-up of the machine or equipment, or release of stored energy could cause injury.

6.  Program Requirements (Rules).

6.1.  Division Chiefs make sure a survey of their areas of responsibility is conducted and documented to identify the following:

6.1.1.  All machines and equipment requiring lockout/tagout procedures.

6.1.2.  Switch(es), valve(s), or other isolating devices to the machines and equipment to be locked and/or tagged out.

6.2.  Each division utilizing the Rome Research Site Program for the control of hazardous energy shall establish and document site-specific procedures for energy isolation.  Specialized lockout devices shall be obtained and made readily available for its use. 

6.3.  Division chiefs ensure whenever replacement or major repair, renovation or modification of a machine or equipment is performed, and whenever new machines or equipment are installed, energy isolating devices for such machine or equipment are designed/capable to accept a lockout device.

6.4.  If an energy-isolating device is capable of being locked out, the authorized employee utilizes lockout, unless the division chief or their designated representative can demonstrate that utilization of a tagout system provides full employee protection. When a tagout device is used on an energy-isolating device which is capable of being locked out, the tagout device is attached at the same location that the lockout device would have been attached.

6.5.  Locking something out is a more positive means of control than putting a tag on something.  For this reason, if it is capable of being locked out, IT MUST BE LOCKED OUT.  Equipment that is connected by a cord-and-plug may be unplugged and tagged if the person being exposed is in a position to control the plug.  (CORD NO MORE THAN FIVE FEET AND VISUAL CONTACT MAINTAINED).

6.6.  Locks must be standardized according to color, shape or size.  These devices shall be used only for lockout, and shall be substantial enough to prevent removal without the use of excessive force or unusual techniques.  Tagout devices print and format shall be standardized.  This makes them instantly recognizable that they are being used for energy control purposes. Lockout devices used for the implementation of this program shall be accompanied by a standard tag (AF Form 982-“DO NOT START” tags).  This also means that locks cannot be used on anything other than an energy isolating device.  This includes tool boxes, lockers, or similar items.  Locks shall only be used for lockout on appropriate devices.  Never lend locks or keys or borrow anyone else’s.  THE RULE IS ONE MAN, ONE LOCK, ONE KEY.
6.7.  Tagout devices, including their means of attachment, shall be substantial enough to prevent inadvertent or accidental removal. Tagout device attachment means shall be of a non-reusable type, attachable by hand, self-locking, and non-releasable with a minimum unlocking strength of no less than 50 pounds and having the general design and basic characteristics of being at least equivalent to a one-piece, all-environment-tolerant nylon cable tie. All Rome Research Site employees performing lockout/tagout procedures shall use the AF Form 982-“Do Not Start” tags.  

6.8.  Lockout and tagout devices must be “IDENTIFIABLE”.  This means they must indicate the identity of the employee applying the device(s).

7.  Inspections.  The Environmental Safety and Occupational Health Office (IFOCV) evaluates the hazardous energy control program of each division utilizing hazardous energy control procedures for compliance during annual inspections. 

8.  Self-Inspections.

8.1.  Each division utilizing hazardous energy control procedures verifies that a periodic self-inspection of the energy control procedures is conducted at least annually to make sure the procedures and requirements of 29 CFR 1910.147 and AFOSH STD. 127-45 are being followed.

8.1.1.  The periodic inspection must be performed by an authorized employee other than the ones(s) utilizing the energy control procedure being inspected.

8.1.2.  The periodic inspection is conducted to correct any deviations or inadequacies identified.

8.1.3.  Where lockout is used for energy control, the periodic inspection must include a review, between the inspector and each authorized employee, of the employee's responsibilities under the energy control procedure being inspected.

8.1.4.  Where tagout is used for energy control, the periodic inspection must include a review, between the inspector and each authorized and affected employee, of the employee’s responsibilities under the energy control procedure being inspected and the elements set forth in 29 CFR 1910.147 paragraph 7(ii) “Limitations of Tags.”
NOTE: Each division certifies that the periodic self-inspections have been performed. 

8.2.  The certification identifies:
· The machine or equipment on which the energy control procedure was being utilized.

· The date of the inspection.

· The employees included in the inspection.

· The person performing the inspection.

9.  Training.

9.1.  The division chiefs or their designated representatives are required to provide training to make sure the purpose and function of the energy control program are understood by employees. The employees are required to possess the knowledge and skills through training required for safe application, usage, and removal of energy controls.  The training includes the following:

9.1.1.  Each authorized employee receives training in the recognition of applicable hazardous energy sources, the type and magnitude of the energy available in the workplace, and the methods and means necessary for energy isolation and control.

9.1.2.  Each affected employee is instructed in the purpose and use of the energy control procedure.

9.1.3.  All other employees whose work operations are or may be in an area where energy control procedures may be utilized, are instructed about the procedure and the prohibition relating to attempts to restart or re-energize machines or equipment which are locked-out or tagged-out.

10.  LIMITATION OF TAGS TRAINING (When tagout systems are used, employees are also trained in the following):

10.1.  Tags are essentially warning devices affixed to energy-isolating devices and do not provide the physical restraint on those devices that is provided by lockout.

10.2.  When a tag is attached to an energy-isolating means, it is not removed without authorization of the responsible person, and is never bypassed, ignored or otherwise defeated.

10.3.  Tags must be legible and understandable by all authorized employees, affected employees, and all other employees whose work operations are or may be in the area, in order to be effective.

10.4.  Tags and their means of attachment must be made of materials which will withstand the environmental conditions encountered in the workplace.

10.5.  Tags may evoke a false sense of security, and their meaning needs to be understood as part of the overall energy control program.

10.6.  Tags must be securely attached to energy-isolating devices so that they cannot be inadvertently or accidentally detached during use.

11.  Retraining.  Retraining is provided for all authorized and affected employees whenever there is a change in their job assignments, a change in machines, equipment or process that presents a new hazard, or when there is a change in energy control procedures.  Retraining establishes employee proficiency and introduces new or revised control methods and procedures as necessary. The division chiefs or their designated representatives certify that employee training has been accomplished and is being kept up-to-date.  The certification contains each employee's name and dates of training.

12.  Documentation.  All training must be documented on the AF Form 55. Training must be certified, documented and kept up-to-date.  Certification must contain each individual’s name and dates of training.

13.  Techniques.

13.1.  Implementation of the lockout or tagout system shall be performed only by authorized employees. Affected employees are notified by division chiefs or their designated representatives, of the application and removal of lockout or tagout devices.  Notification is given before the controls are applied, and after they are removed from the machine or equipment.  The established procedure for the application of energy control covers the following elements and actions and is done in the following sequence:

13.1.1.  Preparation for shutdown.  Before an authorized or affected employee turns off a machine or piece of equipment, they shall have knowledge of the type and magnitude of the energy, the hazards of the energy to be controlled, and the method or means to control the energy.

13.1.2.  Machine or equipment shutdown.  An orderly shutdown must be utilized to avoid any additional or increased hazard(s) to employees as a result of equipment de-energization.

13.1.3.  Machine or equipment isolation.  All energy-isolating devices that are needed to control the energy to the machine or equipment is physically located and operated in such a manner as to isolate the machine or equipment from the energy source(s).

13.1.4.  Lockout or tagout device application.  Lockout or tagout devices are affixed to each energy-isolating device by authorized employees.  Lockout devices, where used, are affixed in a manner that will hold the energy in a safe or off position.  Tagout devices, where used, are affixed in a manner that clearly indicates that the operation or movement of energy-isolating devices from the safe or off position is prohibited.

13.1.4.1.  Where tagout devices are used with energy-isolating devices designed with the capability of being locked, the tag is fastened at the same point at which the lock would have been attached.

13.1.4.2.  Where a tag cannot be affixed directly to the energy-isolating device, the tag is located as close as safely possible to the device in a position that is immediately obvious to anyone attempting to operate the device.

13.1.5.  Stored Energy.  Following the application of lockout/tagout devices to energy-isolating devices, all potentially hazardous energy is rendered safe. If there is a possibility of re-accumulation of stored energy to a hazardous level, verification of isolation is continued until the servicing/maintenance is completed, or until the possibility of such accumulation no longer exists.

13.1.6.  Verification of Isolation.  Prior to starting work on machines or equipment that have been locked out or tagged out, the authorized employee verifies that isolation and de-energization of the machine or equipment has been accomplished.

13.1.7.  Release from Lockout or Tagout.  Before lockout or tagout devices are removed and energy is restored to the machine or equipment, procedures are followed and actions taken by the authorized employee(s) to ensure the following:

13.1.7.1.  Machine/Equipment.  The work area is inspected to make sure nonessential items have been removed and machine or equipment components are operationally intact.
13.1.7.2.  Employees.  The work area is checked to make sure all employees have been safely positioned or removed.  Before lockout or tagout devices are removed and before machines or equipment are energized, affected employees are notified.

13.1.8.  Lockout or Tagout Device Removal.  Each lockout or tagout device is removed from each energy isolating device by the employee who applied the device.

Exception.  When the authorized employee who applied the lockout or tagout device (installer) is not available to remove it, that device may be removed under the direction of the installer's immediate supervisor.  Specific training and procedures for such removal are provided by each division involved in lockout or tagout operations.  The procedures and training are documented.  The documentation shall demonstrate that safety equivalent to the original process of having only the installer remove the device is maintained.
13.2.  The specific procedure includes at least the following elements:

13.2.1.  Verification by the immediate supervisor that the employee who applied the device is not at the facility, making all reasonable efforts to contact the authorized employee to inform them that his/her lockout or tagout device has been removed, and ensuring that the authorized employee has this knowledge before they resume work at the facility.

13.2.2.  Testing or positioning of machines, equipment, or components thereof.  In situations where lockout or tagout devices must be temporarily removed from the energy-isolating device, and the machine or equipment energized to test or position the equipment or component thereof, the following sequence of actions are followed:

· Clear the machine or equipment of tools and materials.
· Remove employees from the machine or equipment area.
· Remove the lockout or tagout devices.
· Energize and proceed with testing or positioning.
De-energize all systems and reapply energy control measures to continue the 
servicing and/or maintenance.

14.  Outside Personnel (Contractors, etc.).  Whenever outside servicing personnel, or contractors operating under a contract with Rome Research Site, are engaged in activities covered by the scope and application of this program, the designated Rome Research Site representative and the outside employer inform each other of their respective lockout/tagout procedures.  The designated Rome Research Site representative makes sure his/her personnel understand and comply with restrictions and prohibitions of the outside employer's energy control procedures.  If the outside employer has no documented lockout or tagout procedures, they make sure their personnel understand and comply with the procedures established in this program.  All private contractors operating under contracts with Rome Research Site shall comply with this instruction, or maintain a similar program which complies with 29 CFR 1910.147.  If a contractor does not comply with this instruction or does not maintain a program which complies with 29 CFR 1910.147, then non-compliant conduct may amount to gross negligence.  This instruction shall be incorporated into all relevant contracts issued by Rome Research Site.
15.  Group Lockout or Tagout.  When servicing and/or maintenance is performed by a crew, they utilize a procedure which affords the employees a level of protection equivalent to that provided by the implementation of a personal lockout/tagout device.  This is accomplished by:
15.1.  The application of a multi-lock accepting device by the primary authorized employee to the energy-isolating device.
15.2.  The primary authorized employee attaching his/her lock to the multi-accepting device.

15.3.  Each authorized employee affixes a personal lockout or tagout device to the multi-lock accepting device when they begin work, and removes those devices when they stop working on the machine or equipment being serviced or maintained.  The primary authorized employee removes his/her lock and the multi-lock accepting device when all service or maintenance is complete.

16.  Shift or Personnel Changes.  To insure the orderly transfer of lockout or tagout devices between off-going and on-coming employees and minimize exposure to hazards from unexpected energization, start-up of the machine or equipment, or release of stored energy, follow these procedures:

16.1.  The on-coming personnel notify the off-going personnel that they are ready to begin work on the machine or equipment.

16.2.  All lockout and/or tagout devices attached to the machine or equipment by the off-going personnel are removed and immediately replaced with like devices by the on-coming authorized personnel.

16.3.  The primary authorized employee insures that all pertinent coordination between off-going and on-coming personnel is complete before the on-coming authorized personnel begin work on the machine or equipment, and all necessary energy is rendered safe.
17.  Conclusion.  It is critical to the success of Rome Research Site’s Hazardous Energy Control Program (Lockout/Tagout) that every employee clearly understands the scope, purpose, authorization, rules, and techniques to be used for the control of hazardous energy.  Please review the applicable Regulations (29 CFR 1910.147 and AFOSH STD. 127-45) and make sure your program and procedures are developed, updated, and strictly enforced.  Complacency in this area can spell disaster for employees who may be seriously injured or killed because of deviations or inadequacies in your program. 


RAYMOND P. URTZ, Director
Information Directorate

2 Attachments

Typical Minimal Lockout Procedure

Example Methods of Isolation

TYPICAL MINIMAL LOCKOUT PROCEDURE

(Attachment 1)

General

The following simple lockout procedure is provided to assist divisions/shops in developing their procedures so they meet the requirements of this program. When the energy isolating devices are not lockable, tagout may be used, provided the employer complies with the provisions of the standard, which require additional training and more rigorous periodic inspections. When tagout is used and the energy isolating devices are lockable, the employer must provide full employee protection (1910.147 para c(3)) and additional training and more rigorous periodic inspections are required.  For more complex systems, more comprehensive procedures may need to be developed, documented and utilized.

LOCKOUT PROCEDURE

Lockout procedure for

---------------------------------------------------------------------------------

(Name of Division/Shop for single procedure or identification of equipment if multiple procedures are used)
Purpose

This procedure establishes the minimum requirements for the lockout of energy isolating devices whenever maintenance or servicing is done on machines or equipment.  It is used to make sure the machine or equipment is stopped, isolated from all potentially hazardous energy sources and locked out before employees perform any servicing or maintenance where the unexpected energization or start-up of the machine or equipment or release of stored energy could cause injury.

Compliance With This Program

All employees are required to comply with the restrictions and limitations imposed upon them during the use of lockout. The authorized employees are required to perform the lockout in accordance with this procedure.  All employees, upon observing a machine or piece of equipment which is locked out to perform servicing or maintenance shall not attempt to start, energize or use that machine or equipment.

---------------------------------------------------------------------------------

Type of compliance enforcement to be taken for violation of the above.
Sequence of Lockout

(1)
Notify all affected employees that servicing or maintenance is required on a machine or equipment and that the machine or equipment must be shut down and locked out to perform the servicing or maintenance.

---------------------------------------------------------------------------------

Name(s)/Job Title(s) of affected employees and how to notify.

(2)
The authorized employee refers to the division/shop procedure to identify the type and magnitude of the energy that the machine or equipment utilizes, understands the hazards of the energy, and knows the methods to control the energy.

---------------------------------------------------------------------------------

Type(s) and magnitude(s) of energy, its hazards and the methods to control the energy.
(3)
If the machine or equipment is operating, shut it down by the normal stopping procedure (depress stop button, open switch, close valve, etc.).

---------------------------------------------------------------------------------

Type(s) and location(s) of machine or equipment operating controls.
(4)
De-activate the energy isolating device(s) so that the machine or equipment is isolated from the energy source(s).

---------------------------------------------------------------------------------

Type(s) and location(s) of energy isolating devices.
(5)
Lock out the energy isolating device(s) with assigned individual lock(s).

(6)
Stored or residual energy (such as that in capacitors, 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 grounding, repositioning, blocking, bleeding down, etc.

---------------------------------------------------------------------------------

Type(s) of stored energy-methods to dissipate or restrain.
(7)
Ensure that the equipment is disconnected from the energy source(s) by first checking that no personnel are exposed, then verify the isolation of the equipment by operating the push button or other normal operating control(s) or by testing to make certain the equipment will not operate.

Caution: Return operating control(s) to neutral or off position after verifying the isolation of the equipment.

---------------------------------------------------------------------------------

Method of verifying the isolation of the equipment.
(8)
The machine or equipment is now locked out.

Restoring Equipment to Service

When the servicing or maintenance is completed and the machine or equipment is ready to return to normal operating condition, the following steps are taken:

(1)
Check the machine or equipment and the immediate area around the machine or equipment to make sure that nonessential items have been removed and that the machine or equipment components are operationally intact.

(2)
Check the work area to ensure that all employees have been safely positioned or removed from the area.

(3)
Verify that the controls are in neutral.

(4)
Remove the lockout devices and reenergize the machine or equipment.

Note: The removal of some forms of blocking may require reenergization of the machine before safe removal.

(5)
Notify affected employees that the servicing or maintenance is completed and the machine or equipment is ready for use.
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EXAMPLES OF METHODS USED TO ISOLATE AND SECURE 

THE POINTS OF CONTROL OF ENERGY SOURCES

(Attachment 2)

METHOD OF ISOLATING 

OR 

BLOCKING ENERGY
METHOD OF SECURING POINT OF CONTROL 

(LOCKOUT/TAGOUT)
REMARKS

TYPE OF ENERGY:  MECHANICAL MOTION - ROTATIONAL / LINEAR

1) REMOVE SEGMENTS OF OPERATING MECHANICAL LINKAGES SUCH AS DISMANTLING PUSH RODS AND REMOVING BELTS OR FLYWHEELS


1) TAG THE LINKAGES AND PLACE THEM IN A LOCKED CABINET AWAY FROM THE MACHINE AND/OR

2) ATTACH WARNING TAGS WHERE THE LINKAGES WERE REMOVED AND RESTRICT ACCESS TO TRAINED PERSONNEL

3) POST A PERSON TO PROTECT AGAINST UNAUTHORIZED REINSTALLATION OF   THE LINKAGE.




2) USE BLOCKING DEVICES SUCH AS WOOD OR METAL BLOCKS
1) CHAIN AND LOCK AT THE POINT OF CONTROL AND/OR 

2) ATTACH WARNING TAGS ON THE BLOCKING DEVICES AND RESTRICT ACCESS INTO THE AREA TO TRAINED PERSONNEL AND/OR

3) POST A PERSON TO PROTECT AGAINST UNAUTHORIZED REMOVAL  OF BLOCKING DEVICES.




3) REMOVE POWER OR ENERGY FROM THE DRIVING MECHANISM SUCH AS:

a) DISCONNECT MAIN ELECTRICAL SOURCE

b) CLOSE HYDRAULIC OR PNEUMATIC VALVES, BLEED LINES.
1)  PADLOCK IN THE OFF POSITION. 

2) DISCONNECT PNEUMATIC AND HYDRAULIC LINES AND TAGOUT AND/OR

3) ATTACH WARNING TAGS AT CONTROL POINTS AND RESTRICT ACCESS TO TRAINED PERSONNEL AND/OR

4) POST A PERSON TO PROTECT AGAINST UNAUTHORIZED RECONNECTION OF THE ENERGY SOURCES.  
CHECK FOR ALTERNATE SOURCES OF POWER.

CHECK FOR RESIDUAL PNEUMATIC AND HYDRAULIC ENERGY.



METHOD OF ISOLATING 

OR 

BLOCKING ENERGY
METHOD OF SECURING POINT OF CONTROL 

(LOCKOUT/TAGOUT)
REMARKS

    TYPE OF ENERGY:  ELECTRICAL

1) PLACE MAIN ELECTRICAL DISCONNECT SWITCH IN THE OFF POSITION.
1) SECURE BY A PADLOCK OR A BAR AND PADLOCK AND/OR

2) ATTACH A WARNING TAG AND RESTRICT ACCESS INTO THE AREA TO TRAINED PERSONNEL AND/OR

3) POST A PERSON TO PROTECT AGAINST UNAUTHORIZED ACTUATION OF THE SWITCH.


CHECK FOR ALTERNATE SOURCES OF POWER.

2) REMOVE SEGMENTS OF ELECTRICAL CIRCUIT SUCH AS PRINTED CIRCUIT MODULES.
1) TAG CIRCUIT MODULE AND PLACE IN A LOCKED CABINET AWAY FROM THE CONTROL CENTER, AND TAG THE CONTROL CENTER DOOR AND/OR

2) ATTACH A WARNING TAG TO THE MODULE AND RESTRICT ACCESS TO TRAINED PERSONNEL AND/OR

3) POST A PERSON REMAIN AT THE CONTROL CENTER TO PROTECT FROM AUTHORIZED INSTALLATION OF A SPARE OR REPLACEMENT MODULE.




TYPE OF ENERGY:  THERMAL (STEAM)

1) CLOSE VALVES AND MAINTAIN AN OPEN BLEED.
1) CHAIN AND PADLOCK VALVE OR USE BLIND FLANGES OR SLIP BLINDS AND/OR

2) ATTACH WARNING TAGS TO THE VALVES AND RESTRICT ACCESS TO THE AREA TO TRAINED PERSONNEL AND/OR

3) POST A PERSON AT THE VALVE LOCATIONS TO PROTECT AGAINST UNAUTHORIZED OR INADVERTENT OPENING OF VALVES.


ALLOW TIME FOR RESIDUAL HEAT TO DISSIPATE.

TYPE OF ENERGY:  POTENTIAL (PRESSURE)

1) CLOSE VALVES AND MAINTAIN OPEN VENT TO RELIEVE PRESSURE.
1) SECURE, BLOCK, BLIND FLANGE, SLIP BLIND, OR VALVE WITH LOCKING DEVICE AND/OR

2) ATTACH WARNING TAGS TO THE VALVES AND RESTRICT ACCESS TO THE AREA TO TRAINED PERSONNEL AND/OR

3) POST A PERSON AT THE VALVES TO PROTECT AGAINST UNAUTHORIZED ACTUATION.


METHOD OF ISOLATING 

OR 

BLOCKING ENERGY
METHOD OF SECURING POINT OF CONTROL 

(LOCKOUT/TAGOUT)
REMARKS

TYPE OF ENERGY:  POTENTIAL (GRAVITY)

1) BLOCK IN PLACE BY USING METAL OR WOOD BLOCKS UNDER THE MECHANISM, OR PIN THE LINKAGES IN A POSITION WHERE GRAVITY WILL NOT CAUSE THE MECHANISM TO INADVERTENTLY FALL.
1) SECURE, BLOCK, OR PIN WITH A LOCKING DEVICE AND/OR

2) ATTACH WARNING TAGS TO BLOCKS, LINKAGES, AND PINS AND RESTRICT ACCESS TO  TRAINED PERSONNEL AND/OR

3) POST A PERSON AT THE MECHANISM TO PREVENT UNAUTHORIZED REMOVAL OF BLOCKS AND PINS AND REINSTALLATION OF LINKAGES.


ENERGY COULD BE DISSIPATED BY LOWERING TO A POINT WHERE GRAVITY COULD NO LONGER CAUSE INADVERTENT FALLING

TYPE OF ENERGY:  POTENTIAL (SPRINGS)

1) BLOCK IN A SAFE POSITION BY PINNING OR CLAMPING THE DEVICE, ELIMINATING THE POTENTIAL OF UNRESTRICTED AND UNDESIRED TRAVEL.
1) SECURE, PIN, OR CLAMP IN PLACE WITH A LOCKING DEVICE AND/OR

2) ATTACH WARNING TAGS TO PINS AND CLAMPS AND RESTRICT RELEASE OR ACCESS TO  TRAINED PERSONNEL AND/OR

3) POST A PERSON AT THE CONTROL POINT TO PROTECT AGAINST PIN OR CLAMP REMOVAL  AND UNAUTHORIZED ACTIVATION OF THE MECHANISM.


SPRING ENERGY COULD BE DISSIPATED BY RELEASE OR DISMANTLING OF THE MECHANISMS.

