
Note to Reviewer 
 
 
1218-0150 – Standard on the Control of Hazardous Energy (Lockout/Tagout) (29 CFR 
1910.147) 
 
 
TERMS OF CLEARANCE: 
  
This information collection request is approved.  OMB requests that OSHA continue to work 
with industry to assist in the development of practical compliance strategy that ensure worker 
safety while minimizing unnecessary burden on employers.  OMB will continue to monitor the 
implementation of this collection and OSHA should report to OMB on its efforts to minimize 
burden prior to the next submission of this collection for OMB review. 
 
 
OSHA’s RESPONSE: 
 
OSHA has recently completed an OSHA Instruction (CPL 02-00-147) (see attached excerpts 
containing paperwork) regarding enforcement policy for its Standards that regulate the control of 
hazardous energy.  The document provides employers with clear information on the Agency's 
interpretation of the various hazardous energy control Standards, including §1910.147, and how 
to meet the requirements, including the paperwork provisions of the Standard.  Consequently, 
this instruction may reduce employer’s time in determining how to comply with the Standard and 
the associated paperwork provisions. 
 
Attachment 
 
  
 



DIRECTIVE NUMBER: CPL 02-00-147 EFFECTIVE DATE: 2/11/08 
SUBJECT: The Control of Hazardous Energy – Enforcement Policy and Inspection 

Procedures  
  

 
ABSTRACT 

 
 
Purpose:  This directive (manual) establishes OSHA's enforcement policy for its 

standards addressing the control of hazardous energy.  It instructs OSHA 
enforcement personnel on both the agency's interpretations of those 
standards, and on the procedures for enforcing them.  The application of 
this instruction will further OSHA's goal of uniform enforcement of these 
standards.  However, OSHA personnel should exercise professional 
judgment consistent with their authority as appropriate when particular 
circumstances necessitate a deviation from the guidance provided in the 
instruction in order to effectuate the purposes of the Occupational Safety 
and Health Act (OSH Act), to utilize resources to effectively administer 
the OSH Act, or to ensure CSHO safety. 

 
This instruction is not a standard, regulation or any other type of 
substantive rule.  No statement in this instruction should be construed to 
require the regulated community to adopt any practices, means, methods, 
operations, or processes beyond those which are already required by the 
OSH Act or standards and regulations promulgated under the OSH Act. 

 
Scope:   This instruction applies OSHA-wide. 
 
References: 1. General Industry Standards, 29 CFR Part 1910. 
    

2. Federal Register, Vol. 54, No. 169, September 1, 1989, pages 36644-
36696, Control of Hazardous Energy Sources (Lockout/Tagout), Final 
Rule, 29 CFR 1910.147. 

 
3. Federal Register, Vol. 55, No. 183, September 20, 1990, pages 38677-

38687, Control of Hazardous Energy Sources (Lockout/Tagout), Final 
Rule, Corrections and Technical Amendments, 29 CFR 1910.147. 
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4. Federal Register, Vol. 58, No. 59, March 30, 1993, pages 16612-

16623, Control of Hazardous Energy Sources (Lockout/Tagout), Final 
Rule, Supplemental Statement of Reasons, 29 CFR 1910.147. 

 
5. Federal Register, Vol. 65, No. 119, June 20, 2000, pages 38302-

38304, Control of Hazardous Energy Sources (Lockout/Tagout), 
Notice of the Availability of a Lookback Review Pursuant to the 
Regulatory Flexibility Act and Executive Order 12866. 

 
Cancellations: OSHA Instruction, STD 01-05-019 [STD 1-7.3], 29 CFR 1910.147, The 

Control of Hazardous Energy (Lockout/Tagout) -- Inspection Procedures 
and Interpretive Guidance, September 11, 1990. 

 
As part of the directive revision process, OSHA has removed and archived 
interpretations from its public web-site that no longer reflect current 
policy and/or are superseded by this OSHA Instruction.   

 
State Impact:  This instruction describes a Federal Program change for which State 

adoption is not required, but is recommended.  (See Chapter 1.VII.)  
 
Action Offices: National, Regional, Area, and State Consultation Offices. 
 
Originating Office: Directorate of Enforcement Programs, Office of General Industry 

Enforcement 
 
Contact:  Directorate of Enforcement Programs (202-693-1850) 

 Office of General Industry Enforcement  
   200 Constitution Avenue, N.W., N-3119 
   Washington, DC  20210 
 
 
By and Under the Authority of 
 
 
 
Edwin G. Foulke, Jr. 
Assistant Secretary 
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Executive Summary 
 
This directive (manual) provides guidance to OSHA personnel concerning the Occupational 
Safety and Health Administration’s (OSHA’s) policy, procedures, and technical interpretations 
regarding the enforcement of the Control of hazardous energy (lockout/tagout) standard, 29 CFR 
§1910.147, and other related standards.  OSHA completed a look-back review of its Control of 
hazardous energy (lockout/tagout) standard, 29 CFR §1910.147, pursuant to Section 610 of the 
Regulatory Flexibility Act and Section 5 of Executive Order 12866.  In response to the look-
back review's suggestions, OSHA Instruction STD 01-05-019 [STD 1-7.3], 29 CFR 1910.147, 
The Control of Hazardous Energy (Lockout/Tagout) – Inspection Procedures and Interpretative 
Guidance (dated September 11, 1990) has been cancelled and superseded by this instruction.  
However, due to the magnitude of this review, a phased approach is planned for the revision of 
this instruction.  Many of the changes contained in this revision are described below, and the 
second phase will include the incorporation of existing letters of interpretation, including 
frequently asked questions, into the manual. 
 

Significant Changes 
 
This instruction cancels the September 11, 1990 OSHA Instruction, STD 1-7.3.  This manual 
provides enforcement policy and guidance for OSHA personnel performing inspection activity 
related to the control of hazardous energy.  Significant modifications in this instruction include: 
 
• Changes in the instruction format necessitated by the OSHA Directive System (ADM 03-

00-003); 
• Addition of Compliance Officer Safety guidelines; 
• Inclusion of Citation Examples and additional guidance regarding Affirmative Defenses; 
• Incorporation of compliance assistance flowcharts; 
• Inclusion of additional guidance on the minor servicing exception, specific energy 

control procedures, periodic inspections, and unexpected energization;   
• Inclusion of additional information and guidance on Alternative Methods to 

Lockout/Tagout (LOTO);   
• Inclusion of general reference material for information pertinent to hazardous energy 

control, including governmental, industry and national consensus standards; and  
• Addition of vehicle repair and maintenance standards and practices, including relevant 

Internet links, to assist employers engaged in these activities with hazardous energy 
control. 
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C. Energy Control Program.  The 29 CFR 1910.147 standard requires an employer to 
develop an energy control program that is tailored to the workplace and will 
protect employees performing servicing and maintenance tasks from the release 
of hazardous energy.  The performance-oriented language allows employers 
flexibility to design and implement the required energy control procedures, 
employee training requirements, and inspection requirements to fit the individual 
conditions present in their workplaces.  The selection of the specific method of 
control must reflect a thorough evaluation of the extent of exposure to the hazard; 
the risk of injury associated with the particular machine/equipment; and the 
feasibility of applying a particular method of control. 

Due to the nature and unique aspects of vehicle maintenance and servicing 
activities, the control of hazardous energy final rule's preamble recognizes 
feasible measures to prevent an engine from being started.  OSHA references 
situations, involving vehicles, such as automobiles, buses, and over-the-road 
trucks, where the removal of the ignition key ensures that the engine can not be 
started.  However, this simple control step of removing the ignition key may not, 
in all cases, adequately control other types of vehicle hazardous energy, such as is 
the case with the positioning of the vehicle or its components (e.g., buckets, 
blades, vehicle body parts).  These and other hazards require careful evaluation 
and selection of additional hazard-specific control measures.  See the LOTO 
standard’s Final Rule, 54 Fed. Reg. 36657 (1989), for details.   

NOTE: It should be noted that turning off the engine with and removing the 
car key is not, strictly speaking, the same as applying a lockout or 
tagout  device to an energy isolating device (EID) because neither the 
ignition switch, nor the key, are EIDs.  See §§ 1910.147(b) and (d)(3) 
for the energy isolating device definition and application of control 
provisions.  Based upon the above preamble discussion, OSHA allows 
such alternative vehicle control measures in these limited 
circumstances only when the key removal fully ensures employee 
protection. 

As mentioned, given the unique circumstances associated with vehicle servicing 
and maintenance, turning off the engine and removing the ignition key may 
provide a significant degree of protection in many situations in which an 
employee is performing vehicle repair or maintenance.  The authorized employee 
performing the repair or maintenance would need to retain sole control of the key 
(assuming the keyed switch is the only means of vehicle start-up).  An additional 
precaution for the employee retaining the key would be to lock the doors.  
Although this control practice reasonably protects employees from inadvertent 
startup of the vehicle’s engine, it may not adequately control other energy sources 
that are independent of the ignition key subsystem. 

These exclusive control practices, if incorporated into the energy control program, 
are feasible measures that significantly reduce the risk of exposure to the 

http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=FEDERAL_REGISTER&p_id=12981
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9804
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hazardous energy associated with the start-up of an internal combustion vehicle 
engine in situations in which a single individual is performing the servicing 
and/or maintenance work.  However, although turning off the engine and 
retaining exclusive control of the ignition key may provide significant protection 
in some instances, there may be circumstances where there are other keys and/or 
other employees involved in the work activity.  In situations such as these or 
when the work itself may activate the ignition circuit, additional measures are 
necessary to protect employees from hazardous energy exposures. 

For example, employees have been struck by and even run over by vehicles when 
the technician "shorted out" the ignition circuit, causing the vehicle to 
unexpectedly move.  In another example, potential unexpected start-up hazards 
exist with older diesel engines because they could be "jump-started" by putting 
the vehicle in gear (without setting the brakes) and then simply pushing/rocking 
("budging") the vehicle enough to start it (with or without the ignition on).  Thus, 
it is very important that the selected control measure(s) effectively protect 
exposed employees from all types of hazardous energy. 

D. Manufacturers’ Servicing and Maintenance Guidelines.  It is essential for 
employers to consult with and incorporate specific vehicle manufacturer servicing 
and maintenance guidelines (e.g., operating manuals and bulletins) and other 
relevant materials to establish the hazardous energy control procedures.  These 
manuals and materials often provide specific step-by-step instructions on how to 
safely perform servicing or maintenance tasks.  [Refer to Section IX of this 
chapter for additional guidance regarding the use of generic energy control 
procedures and supplemental means, such as checklists and manufacturers' 
guidelines.]  For example, the removal of an ignition key is not sufficient to 
protect employees from devices that may operate or activate independently of the 
ignition system.  Thus, it may be necessary to disconnect the battery cable for 
some repair tasks, such as working on some cooling fans, which automatically 
start up even after the key has been removed.  Likewise, air bags may 
inadvertently deploy and cause employee injury if the system is not properly 
controlled and residual energy dissipated before servicing or maintenance begins. 

 
NOTE: Employers, who meet manufacturers' servicing and maintenance 

guidelines, may be cited for a §1910.147 violation(s) if the 
manufacturer guidelines inadequately control the vehicle's energy 
sources and employee exposure exists to hazardous energy.   

E. “Troubleshooting,” Testing, and Component Positioning.  There are 
circumstances when it is necessary to re-energize the vehicle or a component 
thereof to accomplish a particular task (e.g., diagnostic testing; maintenance 
troubleshooting; vehicle or component positioning).  OSHA allows energization 
for testing or positioning purposes, as specified in §1910.147(f)(1), only for the 
limited time during which it is necessary to test or reposition the vehicle or 
component. 
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Additionally, the lockout device must be substantial enough to prevent removal 
without the use of unusual techniques.  For example, the use of nylon cable ties 
would not be an appropriate substitute for more traditional and substantial lockout 
devices, such as the use of locks and chains to hold a valve in the safe position.  
While a cable tie is a positive means of holding the energy isolating device in a 
safe position, nylon ties are generally removable through the use of common 
cutting tools (e.g., pocket knives, side cutters, or scissors) or by releasing the 
pawl mechanism with a device such as screwdriver; neither of which constitutes 
an “unusual technique,” as required by the standard. 

 
NOTE: An employer using machines capable of being locked-out could, 

however, use the cable ties as part of a tagout system consistent with 
1910.147(c)(5), as long as the use of the tagout system provided full 
employee protection, (e.g., double-block and bleed arrangement with a 
tag, using a nylon cable tie as a means of attachment) as set forth in 
1910.147(c)(3). 

 
Tag attachments, used to attach the tag, must be non-reusable, self-locking, and 
non-releasable, with a minimum unlocking strength of 50 pounds.  Tags must be 
attachable by hand, and the device for attaching the tag should be a one-piece 
nylon cable tie or its equivalent so it can withstand all environments and 
conditions.  

D. Labeling.  LOTO devices must be labeled to identify the specific employees who 
are authorized to apply and remove them.  As a result, the authorized employee 
who is identified will be given greater assurance that other employees know of 
her involvement in the work activity and that only she will be allowed to remove 
the device(s).  This user identification provision also provides an additional 
degree of accountability to the overall program.  It enables the employer to 
inspect the application of energy control procedures and to determine which 
employees are properly implementing the procedure.  If lockout and tagout 
devices are not being properly attached, for example, identification on the devices 
will enable the employer to locate the non-complying employee(s) and correct the 
problem promptly.   

VI. Energy Isolating Devices.  The entire LOTO standard is predicated on the practices and 
procedures that are necessary to disable and isolate machines or equipment from 
hazardous energy.  The employer’s primary tool for providing protection under the 
standard is the energy isolating device, which is the mechanical device that physically 
prevents the transmission or release of hazardous energy.  [See §1910.147(b) and Chapter 
1, Section IX.H for the definition.] 

 
NOTE: With respect to the definition of Energy isolating devices, not all line valves 

effectively and reliably prevent the transmission or release of hazardous 
energy.  Manufacturer valve design information and application 
recommendations may aid Compliance Safety and Health Officers (CSHOs) 

http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9804
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Any additional control measure ("Tags Plus") must be integrated into an energy 
control program through sound hazard-specific analyses on a case-by-case basis.  
For example, the blocking of a control switch as an additional measure to tagging 
an electrical disconnect may be an effective second layer of protection for 
preventing the mechanical activation of a machine, but this block may be an 
inadequate "Tags Plus" measure for the same machine's hydraulic or pneumatic 
hazardous energy sources. 

These independent control measures, when effectively incorporated into the 
employer’s energy control program and enforced through regular supervision, 
provide employees with an independent, redundant control measure.  In short, this 
additional control measure provides the authorized employee using a tagout 
program with a “second layer of protection” in the event the tagout device for the 
primary isolating device is defeated. 

NOTE: While describing additional protective means similar to those listed in 
§1910.147(c)(3)(ii), the American National Standard on the Control of 
Hazardous energy – Lockout/Tagout And Alternative Methods 
(ANSI/ASSE Z244.1-2003; Section 5.3.1) requires the user to 
demonstrate that the TO program provides an effective level of safety 
whereas paragraph (c)(3) requires the employer to demonstrate that 
the tagout program will provide a level of safety equivalent to that 
obtained by using a lockout program (emphasis added). 

VIII. Notification of Affected Employees.  Lack of information regarding the status of the 
machine or equipment could endanger both the servicing or maintenance employees and 
the employees who re-energize, operate or work around the machines or equipment.  
Whenever LOTO control might directly affect another employee’s work activities, 
paragraph (c)(9) requires the employer or authorized employee to notify the affected 
employees prior to applying, and after removing (but before a machine or piece of 
equipment is started), a lockout or tagout device from a machine or piece of equipment’s 
energy isolating device(s).  

Such notification informs affected employees of the impending interruption of the normal 
production operation and reinforces the importance of the restrictions imposed on them 
by the energy-control program.  In addition, this essential program requirement ensures 
that employees do not unknowingly attempt to reactivate a machine or piece of 
equipment after an authorized employee has isolated its energy source and rendered it 
inoperative.  Conversely, employees need to know when control measures have been 
removed.  This notification of employees, after removing a LOTO device from an energy 
isolating device(s), alerts them that the machine and equipment are capable of being 
started-up or operated.  Without this information, employees might mistakenly believe 
that a system is safe to continue working around when, in fact, it is not. 

IX. Energy Control Procedures.  Energy control procedures are the cornerstone of the LOTO 
standard because they provide employees the guidance necessary to effectively and 
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safely control hazardous energy when they service or maintain machinery or equipment.  
The requirement to develop procedures is performance-oriented, but ultimately the 
procedures must explain what employees must know and state what steps employees 
must take to effectively and safely control hazardous energy during the 
servicing/maintenance activities. 

 
It is essential for Compliance Safety and Health Officers (CSHOs) to evaluate an 
employer's energy control procedures to determine whether each procedure provides 
enough detailed information and guidance for an authorized employee to understand how 
to safely and effectively utilize energy control measures when servicing each machine 
covered by the procedure.  If an associated hazard is discovered because the energy 
control procedure provides insufficient information (e.g., procedure over-generalization), 
then the CSHO must document the alleged §1910.147 violations in accordance with 
Chapter 2, Section III of this policy manual.  The following policy and guidance are 
provided to help CSHOs evaluate employers' energy control procedures. 

 
NOTE: Energy control procedures and employee training are distinct and independent 

elements in an employer’s energy control program.  Section 1910.147(c)(4)’s 
minimum requirements for procedural detail and specificity may not be 
diminished by employee training programs that exceed the requirements of 
§1910.147(c)(7).  In short, additional training does not supplement and correct 
an inadequate procedure.  Regardless of the amount and type of employee 
training, a procedure must provide sufficient detail and specificity to permit 
an authorized employee to safely and effectively utilize energy control 
measures to service/maintain each machine or piece of equipment covered 
within the scope of the procedure. 

  
Paragraph (c)(4) provides that employers must develop, document, and utilize procedures 
for the control of potentially hazardous energy, and that the procedures must clearly and 
specifically outline the steps to be followed, techniques to be used, and measures to be 
applied by the employer to ensure that the procedure is used. 

 
Specifically, 29 CFR §1910.147(c)(4)(i) states: 

 
Procedures shall be developed, documented, and utilized for the control of 
potentially hazardous energy when employees are engaged in the activities 
covered by this section. 

 
A procedure, at a minimum, must contain enough detail for authorized employees to have 
a clear understanding of the energy control measures so that they may follow the 
procedural steps associated with a machine LOTO to effectively control all types and 
forms of hazardous energy.  Due to the number of variables in controlling hazardous 
energy and the need for employees to follow the specified control steps, a documented 
(written) energy control procedure is necessary in most situations.  However, there are 
limited situations, specified in the paragraph 1910.147(c)(4)(i) exception note, where the 
procedure documentation is not necessary for a specific machine or piece of equipment.  
This exception is intended to apply to situations in which the LOTO process can take 
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place without detailed interactions of energy sources, machines/equipment, and 
employees. 

 
For example, a motor in a shop may be wired to an electrical disconnect.  The authorized 
employee can isolate the motor from the electric energy source and lock it out, using her 
personal lockout device on the disconnect switch in accordance with the procedures set 
forth in the standard.  If this scenario meets each of the following elements, which are 
contained in the documentation exception, the procedure would need to be developed and 
utilized, but it would not need to be documented: 

 
A. There is a single source of hazardous energy that can be easily identified and 

isolated, and there is no potential for stored or residual energy in the machine; 
B. The isolation and locking out of that single energy source will totally de-energize 

and deactivate the machine; 
C. A full lockout of the energy source is achieved by a single lockout device, which 

is under the exclusive control of the authorized employee performing the 
servicing; and 

D. The servicing, while the machine is locked out, cannot expose other employees to 
hazards. 

 
However, procedure documentation becomes necessary if an accident involving 
hazardous energy occurs (in utilizing this exception) because such an occurrence 
indicates the need for more formal treatment of the energy control procedure. 

 
NOTE: The Hazardous energy control procedures section of the American National 

Standard on the Control of Hazardous Energy - Lockout/Tagout And 
Alternative Methods (ANSI/ASSE Z244.1-2003; Section 5.3.1.1), which 
contemplates an exemption from the obligation to develop written energy 
control procedures, differs from the OSHA exemption [note to 
§1910.147(c)(4)(i)].  The consensus standard does not affect the requirement 
that an employer meet each of the eight conditions listed in the note to § 
1910.147(c)(4)(i) to take advantage of the exception to document an energy 
control procedure. 

 
In order to ensure that employers develop energy control procedures with sufficient 
specificity to permit employees to effectively and safely control hazardous energy, 
paragraph (c)(4)(ii) of the standard defines the minimum elements for the procedure.  The 
energy control procedures must clearly and specifically outline the scope, purpose, 
authorization, rules, and techniques that will be used to control hazardous energy sources, 
as well as the means that will be used to enforce compliance.  At a minimum, these 
procedures must also include the following elements: 

 
A. A specific statement of the intended use of the procedures; 

 
B. The specific procedural steps for shutting down, isolating, blocking and securing 

machines or equipment to control hazardous energy [See also §§ 1910.147(d)(2), 
(d)(3) and (d)(5)]; 

http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9804
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9804
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 NOTE: It is imperative that the employee who is to perform the servicing 

(who must utilize the energy control procedure) understands the 
hazards of the work and knows how to control the hazardous energy.  
It is for this reason that paragraph (d)(1) requires that, before the 
machine is even turned off, the authorized employee must have the 
knowledge of the type and magnitude of energy, the hazards 
associated with the energy to be controlled, and the method or means 
to be used to control the energy. 

 
C. The specific procedural steps for the placement, removal (including, if 

contemplated by the employer and permitted by §1910.147(e)(3), the specific 
procedure for the LOTO device removal by someone other than the authorized 
employee who applied it), and transfer of lockout or tagout devices and the 
responsibility for them [See also §§ 1910.147(d)(4), (e), (f)(3) and (f)(4)]; and 

 
NOTE: Area Directors shall cite the §1910.147(f)(1) sequence of step 

requirements, and not the paragraph (c)(4) provisions, when an 
employer fails to develop or utilize procedures to safely test or position 
machine/equipment component(s) in conjunction with servicing and 
maintenance activities.  

 
D. The specific requirements for testing a machine to determine and verify the 

effectiveness of LOTO devices and other control measures [See also 
§1910.147(d)(6)]. 

 
NOTE: The ANSI Z244.1-2003 standard’s provisions for hazardous energy 

control procedures contain procedure element criteria that, while 
conceptually valuable, do not explicitly mandate all of the minimum 
requirements that are prescribed in §1910.147(c)(4)(ii).  While the 
consensus standard and annexes provide valuable guidance and tools 
(e.g., sample energy control procedures; sample lockout/tagout 
placarding methods) to assist employers in developing specific methods 
to meet their procedural obligation under the LOTO standard, 
employers ultimately must develop energy control procedures that 
conform to the provisions of §1910.147(c)(4)(ii). 

 
OSHA used the word specific in the standard to describe the elements of the procedure.  
This was done to emphasize the need for detailed procedures because over-generalization 
does not provide authorized employees sufficient information to effectively control the 
hazardous energy to which they are exposed.  The amount of detail in an employer's 
procedure will depend upon the complexity of the machine or piece of equipment and the 
information that the authorized employee must know to safely control the hazardous 
energy for the machine throughout the course of the servicing operation. 

 
Thus, a written energy control procedure need not be complicated and detailed, if the 
system to be controlled is not complex or does not require unusual control measures.  For 

http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9804
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9804
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9804
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example, a written procedure could be very simple if there is a machine with a single 
energy source that must be serviced and the means to shut down and isolate the machine 
is uncomplicated and apparent – e.g., pushing a stop button, notifying affected employees 
of the LOTO, opening and locking out an electric switch (which is at the machine), and 
pressing the start button to verify machine isolation (assuming a residual energy hazard is 
not present). 

 
NOTE: It should be noted that a small business does not necessarily have simple 

energy control issues.  Complex machinery and equipment can be found in 
workplaces with few employees, especially in highly-automated operations.  
From the standpoint of safety, there is no basis for concluding that a small 
employer is inherently less likely to need a detailed written procedure than a 
large employer.  Thus, the performance oriented requirements for written 
procedures are appropriate for all employers, regardless of size. 

 
In some instances where control measures are not readily apparent or require specific 
instruction, the energy control procedure may need to specify the types, location and/or 
operating instructions for the machine operating controls or it may need to specify the 
types, location and/or operating instruction for energy isolating devices in order to ensure 
that employees have the information necessary to safely turn off and effectively de-
energize a machine. 
 
NOTE:  Any method of identification (e.g., by machine type and location or by 

machine type and model number) that enables an authorized employee to 
determine which energy control instructions, operating controls and energy 
isolating devices apply to a particular machine or piece of equipment is 
acceptable. 

 
To assist employers and employees in complying with the procedural requirements, 
OSHA developed a non-mandatory Typical Minimal Lockout Procedure guideline in 
Appendix A of the standard.  The compliance assistance tool provides employers with 
guidelines for a simple energy control procedure for use in both lockout and/or tagout 
applications.  This flexible template may be used when there are limited numbers or types 
of machines or where there is a single power source.  The user would simply need to fill 
in the blanks with the machine-specific data – pursuant to §1910.147(c)(4).   
 
NOTE: Nothing in the appendix adds to or detracts from any of the requirements of 

the standard. 
 
For more complex systems, a more comprehensive procedure(s) will need to be 
developed, documented, and utilized.  The appendix may be used as a guide to develop a 
more complex control procedure, and the sample lockout procedure can be applied to 
many different workplace situations with minor adaptations or changes. 

 
NOTE: OSHA issued a citation to an employer alleging a serious violation of the 

LOTO standard stating that the employer did not develop energy control 
procedures meeting the §1910.147(c)(4)(ii) requirements.  The employer's  



 

 3-43

procedure, according to the Occupational Safety and Health Review 
Commission, appeared to be derived from Appendix A to §1910.147; 
however, company officials failed to fill in any of the blanks in the Appendix 
A procedure.  The decision explains that in order for this form to be effective, 
the employer must provide specific, relevant information, including the: 

 
1. Names of affected employees; 
2. Types and magnitude of energy; 
3. Hazards; 
4. Methods to control the energy; 
5. Types and locations of machine or equipment operating controls; 
6. Types and locations of energy isolating devices; 
7. Types of stored energy and methods to dissipate or strain energy; and 
8. Method of verifying isolation of the equipment. 

 
The Commission held that the employer’s general procedure was 
unacceptable because it fell far short of the standard's requirements and 
provided no information about the employer's individual machines that would 
enable an employee to lock out a machine safely.  The purpose of the energy 
control procedure is to guide an employee through the lockout process.  Thus, 
the Commission affirmed the violation of §1910.147(c)(4)(ii).  See Drexel 
Chemical Co. (OSHRC Docket No. 94-1460, 1997) for additional information 
on the decision.  The Commission reaffirmed this position in General Motors 
Corp., CPCG Oklahoma City Plant, (Docket Nos. 91-2834E and 91-2950, 
2007). 

Although the standard requires the procedure to be written in detail, this does not mean 
that a separate procedure must be written for each and every machine or piece of 
equipment.  Similar machines and/or equipment (such as those using the same type and 
magnitude of energy), which have the same or similar types of controls, and which can be 
rendered safe using the same sequential procedural steps, can be covered by a single 
procedure, if that procedure satisfactorily addresses the hazards and specifies the 
measures for controlling the hazards.  For purposes of procedure grouping, machines and 
equipment may be grouped together as one procedure if they all are listed or identified in 
the scope of the energy control procedure and if they all have the same or similar: 

A. Procedural steps for shutting down, isolating, blocking, securing, and dissipating 
stored energy in machines or equipment; 

B. Procedural steps for the placement, removal, and transfer of the lockout or tagout 
devices and the responsibility for them; and 

C. Requirements for testing a machine or equipment to determine and verify the 
effectiveness of LOTO devices and other control measures.  
 

Thus, for example, an employer who has a number of power presses with similar design 
characteristics and energy sources, may decide to group their die-setting activities into a 
single procedure if the presses have the same or similar control measures and the same 

http://www.oshrc.gov/decisions/pdf_1997/94-1460.pdf
http://www.oshrc.gov/decisions/pdf_1997/94-1460.pdf
http://www.oshrc.gov/decisions/pdf_2007/91-2834E.pdf
http://www.oshrc.gov/decisions/pdf_2007/91-2834E.pdf
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sequential procedural steps are used for controlling hazardous energy.  However, this 
single procedure would need sufficient detail and clarity to guide a die-setter safely 
through the task steps when servicing each of the power  presses.  Alternatively, 
employers may choose to develop separate die-set procedures for each press or each type 
of press.  Either method is acceptable as long as the energy control procedure detail 
provides authorized employees enough information and guidance to safely accomplish all 
die set-up tasks – e.g., when, where, how and in what order to: 1) position the slide, 2) 
open the electric disconnect switch, 3) install the safety blocks, and 4) insert the die 
shoes. 

 
Likewise, many of the machines (e.g. table saws, radial arm saws, planers, routers, 
grinders, conveyors) in a woodworking shop are similar for purposes of the energy 
control procedure requirements because they all use relatively the same or similar types 
(e.g., 120 VAC and 240 VAC, nominal electric disconnect switches) of energy, have the 
same or similar controls for isolating the machines from the energy source, and use the 
same sequential procedural steps to protect employees from the mechanical hazards (e.g., 
shut off the machine; open the electric disconnect adjacent to the machine; apply a 
personal LO device; allow the blades or other machine components to stop before 
removing the guards; verify that the machine is isolated and can not unexpectedly start-
up).  Therefore, a single energy control procedure may be used for this group of 
woodworking machines, as long as the procedure includes each machine within its scope 
and has sufficient specificity to allow employees to effectively isolate the hazardous 
energy source(s) and safely return each of the machine(s) to service. 

 
NOTE: OSHA recognizes that some employers choose to develop "machine-specific" 

energy control procedures for individual machines or pieces of equipment 
because this approach provides an optimum level of detail, enhancing overall 
employee safety during servicing operations.  In order not to discourage this 
practice, employers who develop energy control procedures for individual 
machines still may group same or similar individual machine/equipment 
procedures for periodic inspection purposes.  [See Section XVII of this 
chapter for details.]

 
However, OSHA recognizes that, while in many cases an employer will be able to 
develop a single energy control procedure applicable to all machines and equipment in a 
facility, an employer may be required to develop more than one procedure when 
variations in machine types, energy sources, or energy control methods mandate 
additional specificity in order to permit employees to effectively isolate hazardous energy 
and safely perform servicing/maintenance activities.  
 
For example, a single procedure for a number of machines would not be adequate if it 
does not guide an employee through the energy control process and provide the specific 
instruction necessary to permit the employee to protect herself effectively from hazardous 
energy associated with each piece of machinery.  For example, assume that a single 
procedure is intended to cover a group of machines and that part of the energy control 
procedure requires the use of a start/stop button for shutdown and energy isolation 
verification purposes.  However, one of the machines does not have a start/stop button 
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because it is wired directly to an electronic on-demand signal.  In this scenario, the single 
procedure will not provide adequate instructions for the machine without a start/stop 
button because the single procedure will not provide sufficient employee guidance on 
how to effectively shut down the machine and verify energy isolation. 
 
Likewise, grouping dissimilar process systems (e.g., an ammonia refrigeration vs. a 
natural gas fuel heating system) with different types of hazards and control step 
sequences or unique control measures within a single energy control procedure would not 
be permitted if the procedure did not sufficiently specify the hazards and specific control 
measures pursuant to the LOTO standard's energy control procedure provisions.  The 
Agency recognizes that, while in many cases an employer will be able to develop a single 
energy control procedure applicable to all machines and equipment in a facility, the 
employer is required to develop more than one procedure (or to supplement a single, 
generic procedure with supplemental means such as checklists, appendices, or work 
authorization permits) for unique or different energy sources, particularly when the 
associated control measures are dissimilar. 
 
It is important to emphasize that the nature of the machine or piece of equipment (i.e., its 
production function) is not a significant factor in deciding whether machines/equipment 
can be covered by a single procedure.  For example, machines that are designed to 
perform different production functions (e.g., a mechanical conveyor, an electrically 
powered ironworker, a table saw, and a multi-spindle milling machine) may be covered 
by a single procedure if the procedure clearly and specifically details the same or similar 
energy control (LOTO) measures such that the authorized employees have sufficient 
guidance to enable them to safely and effectively utilize hazardous energy control 
measures for each of the machines that will be included within the procedure. 

 
OSHA recognizes that many portions of an energy control procedure may be 
standardized for an entire facility.  However, it is necessary to supplement the generic 
procedure with checklists or other supplemental means (e.g., a checklist, work 
authorization permit system, or manufacturers' servicing and maintenance guidelines) to 
provide the required specificity – pursuant to paragraph (c)(4)(ii) – when variations (e.g., 
differences in the machines/equipment, types of energy, energy isolation devices, or 
hazards) necessitate additional specificity to enable employees to safely and effectively 
control hazardous energy when working with particular machines or equipment.  The 
generic procedure and supplemental means must provide authorized employees with 
clear and detailed guidance so that they can understand how to safely and effectively 
utilize hazardous energy control measures for the machine or equipment being serviced 
or maintained.   
 
For example, if not apparent, the checklist might address the number and locations of the 
energy isolating devices in order to achieve total de-energization.  If the procedure itself 
takes the form of a checklist, it must reflect, in part, the sequence of steps necessary to 
safely and effectively control all hazardous energy sources.  The information contained in 
the generic procedure and supplemental means would, at a minimum, need to meet the 
performance-oriented requirements of the LOTO standard. 
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NOTE: The use of generic energy control procedures alone are unacceptable, if 
generic procedures do not meet the provisions set forth in §1910.147(c)(4)(ii). 

 
In the chemical process and petroleum refining industries, for example, companies 
augment generic LOTO procedures with work authorization permit systems to detail the 
job-specific hazardous energy control measures before employees perform servicing and 
maintenance work activities.  It is recognized that the comprehensive use of such a 
system is more efficient and relevant to the daily tasks than would a cookbook type 
procedure, which might not fully account for a specific situation that might have occurred 
around the time of the servicing and maintenance activity. 

 
However, if a company uses a work permit authorization system, each permit must 
identify the: 1) equipment to be serviced/maintained, 2) types and unique energy 
characteristics that may be encountered, and 3) specific safe work procedures to be used 
to effectively control hazardous energy associated with the permit's  scope of work.  
Ultimately, however, the quality of any hazardous energy control effort, and ultimately 
employee safety, is dependent upon the hazard analysis, which in turn is dependent upon 
the knowledge and skill of the individuals – e.g., operations personnel, engineering 
support – that identify the tasks, the energy related hazards, and appropriate control 
measures for the specific servicing operation. 

 
NOTE: Work authorization permit system procedures must, in part, specify that 

employees are required to perform their work in accordance with the terms 
and limitations of the work permit and include the means to enforce employee 
compliance with the work permit provisions.  Chapter 4, Section VI of this 
manual also contains information on the use of work authorization permits as 
employee accountability devices in group LOTO (control and accountability) 
procedures. 

 
With the understanding that the standard is flexible and performance-oriented, many 
procedural items may be incorporated into a generic plant-wide policy (when 
supplemental means are used) or incorporated without revision into each energy control 
procedure, regardless of the type of machine or equipment, the type of energy, or the 
energy control devices associated with the control of the hazardous energy.  For example, 
an employer may decide that it is better to address the purpose and use of the procedure, 
as well as other general issues, in their generic procedure's policy sections.  The 
following are some general policy issues that may be capable of being developed and 
contained in the generic portion of the company's energy control procedure: 

 
A. Who is authorized to perform LOTO? 
B. Who will notify affected employees of the application and removal of LOTO 

devices? 
C. What method (e.g., lockout versus tagout, including, where appropriate, full 

employee protection measures) will be used for securing energy isolating devices? 
D. What types of energy isolation (e.g., electric disconnects) and control methods 

will be employed in the facility? 
E. How will energy control devices be removed and by whom? 
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F. If removal by others is contemplated by the employer in situations permitted 
under the LOTO standard, what are the specific procedural steps for the removal 
of the authorized employee's LOTO device by someone other than the person who 
applied the device? 

G. How will the removal of control devices and re-energization be performed? 
H. How will the implementation of these energy control procedures be supervised 

and enforced? 
I. Where groups perform servicing or maintenance work, how will the group LOTO 

activities be performed and coordinated? 
J. Where the servicing or maintenance exceeds a single shift or there is a personnel 

change, how will authorized employee responsibility be transferred during shift 
and personnel changes (e.g., job locks)? 

K. Where contractor employees may be affected by hazardous energy, how will 
outside personnel (e.g., contractors) be informed of energy control procedures? 

 
Some issues that an employer may need to incorporate in its supplemental sections, such 
as a checklist, include: 

 
A. What equipment is being serviced/maintained and what is the scope of work? 
B. What are the specific (types and magnitude) hazardous energy sources associated 

with the system and the specific method and sequence of activities required to 
control these hazards? 

C. How is a safe and orderly shutdown of the system performed?  
D. Where (if not readily apparent) and how does the isolation or blocking of energy 

occur? 
E. How is stored energy in the system released? 
F. Are there precautions (e.g., use of a test instrument) necessary to monitor for 

hazards associated with energy re-accumulation? 
G. How do authorized employees test and verify that de-energization and isolation 

have been accomplished? 
H. How are LOTO devices removed and what are the steps to re-energize the 

system? 
I. How do employees safely test and position machine components? 

 
In summary, when CSHOs evaluate an employer's energy control procedures, they must 
determine: 

 
Whether an energy control procedure, pursuant to §1910.147(c)(4)(ii),  provides 
sufficient detail and adequate guidance for an authorized employee(s) to clearly 
understand how to safely and effectively utilize hazardous energy control 
measures for the particular machine or piece of equipment being serviced and/or 
maintained? 

 
If the procedure does, the employer has complied with this performance-oriented 
standard. 
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organizational groups may be responsible for the application and removal of the 
shift/personnel transfer devices. 

In addition, the requirements contained in §§ 1910.147(c)(8), 1910.147(d)(4)(i), and 
1910.147(e)(3) do not apply to LOTO devices used to ensure the continuity of employee 
protection for shift or personnel changes.  In other words, the authorized employee who 
applies the continuity device (e.g., Shift Transfer Device, Job Lock) may or may not be 
the same authorized employee who removes the continuity device, as long as these 
actions are performed in accordance with the employer's established energy control 
procedure.  For additional information, refer to Chapter 4, Section IV on the Job Lock 
(Type D) control measure. 

Another element for assuring continuity of protection is the requirement that each on-
coming employee verify that the machine or equipment has been effectively de-energized 
and isolated.  When LOTO devices (personal and/or continuity devices) remain on 
energy isolation devices from a previous shift, all of the on-coming shift employees must 
verify for themselves the effective de-energization and isolation of the machinery or 
equipment. On-coming employees may not depend on the actions of other employees or 
supervisors, particularly those who have left the workplace for the day, for assurance that 
it is safe to work on the machinery or equipment. 

NOTE: OSHA has recognized the need for an alternative to the verification 
requirement where complex LOTO operations involve many employees and 
numerous energy isolating devices.  This procedure is described in Chapter 4.  

XVI. Employee Training.  OSHA's performance-oriented LOTO training program 
requirements, as detailed in §1910.147(c)(7), were developed to provide employer 
flexibility and to deal with the wide range of conditions in various workplaces.  The 
specific training material will vary from workplace to workplace, and even from 
employee to employee within a single workplace, depending upon: the complexity of the 
machine or equipment and the procedures, the employee's job duties, their 
responsibilities, and other factors. 
 
NOTE: Self-paced, interactive computer-based training can serve as a valuable 

training tool in the context of an overall training program.  However, unless 
the training program is specific to the servicing that will be performed by an 
individual employee, use of computer-based training by itself would not be 
sufficient to meet the intent of OSHA's LOTO training requirements.  The 
Agency's position regarding computer-based training is essentially the same 
as our policy on the use of training videos, since the two approaches have 
similar shortcomings.  OSHA urges employers to be wary of relying solely on 
generic, packaged training programs in meeting their training requirements 
because training must be relevant for the employees' actual servicing and 
maintenance work activities.  Essential training information will necessarily 
vary from workplace to workplace, and even from employee to employee 
within a single workplace, depending on the type and complexity of the 
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energy control procedure, as well as the employee's duties and responsibilities 
under the LOTO program.  Specifically, training under LOTO includes site-
specific elements and, very importantly, it must be tailored to employees' 
assigned duties. 

 
 In addition, the employer has the responsibility to ensure that employees 

understand the purpose and function of the energy control program and to 
ensure that these employees have the knowledge and skills required to safely 
apply the energy control measures.  In an effective training program, it is 
important that trainees have the opportunity to ask questions when material is 
unfamiliar to them.  In a computer-based program, this may be achieved by 
providing a telephone hotline so that trainees will have direct access to a 
qualified trainer.  Equally important is the use of hands-on training and 
exercises to provide trainees with an opportunity to become familiar with 
equipment and safe practices in a non-hazardous setting.  Industrial 
operations, and in particular hazardous energy control operations, can involve 
many complex and potentially hazardous tasks.  It is imperative that 
employees be able to perform such tasks safely. 

 
 In summary, OSHA believes that computer-based training programs and 

training videos can be used as part of an effective safety and health training 
program to satisfy OSHA training requirements, if the training as a whole 
provides employees with the information and knowledge necessary to safely 
perform the work.  CSHOs can determine the adequacy of the training by 
examining the training program as a whole and by conducting employee 
interviews to evaluate employee knowledge and understanding.  

In order to provide adequate information, any LOTO training program must address, at a 
minimum, the following three areas: 1) the purpose and function of the energy control 
program; 2) the elements of energy control procedures relevant to employee duties; and 
3) the pertinent requirements and prohibitions of the LOTO standard.  The training, 
detailed in paragraph (c)(7)(i), must be specific to the needs of authorized, affected, and 
other employees, and the degree of knowledge required for these three employee groups 
diminishes from authorized employee to affected employee and from affected employee to 
other employee. 

Authorized employees are those responsible for implementing the energy control 
procedures (e.g., an employee who locks out or tags out machines) and/or performing the 
servicing or maintenance activities.  These employees must have the knowledge and 
skills necessary for the safe application, use, and removal of energy isolating devices.  
For employers with a large number of procedures, each authorized employee must be 
able to safely perform the work required by any energy control procedure that he may be 
called upon to use, however rarely.  Therefore, these employees need training in the 
applicable aspects of the procedure and its proper utilization, together with training in 
the: 

A. Recognition and understanding of all applicable hazardous energy sources; 
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B. Type and magnitude of the hazardous energy sources associated with machinery 
or equipment on which they will perform servicing or maintenance; and 

C. Energy control procedures, including the methods and means to isolate and 
control relevant energy sources. 

Affected employees are those employees (e.g., machine operators and material handling 
specialists) who operate or interact with machines that are serviced and maintained 
pursuant to energy control procedures, as well as those employees (e.g., general laborers) 
who are assigned to work in areas where energy control procedures are utilized to service 
or maintain machinery.  In other words, employees who are assigned to areas where 
servicing or maintenance work is performed, but who do not implement energy control 
procedures or perform servicing and/or maintenance work need only be trained as 
affected employees.  Affected employees must be able to: 

A. Recognize LOTO devices immediately; 

B. Recognize when the energy control procedure is being used; 

C. Understand the purpose and use of the procedure; and, most importantly; and 

D. Understand the importance of not tampering with lockout or tagout devices and 
not starting or using equipment that has been locked out or tagged out. 

Affected employees are required to be instructed in these matters and be informed that 
disregarding or violating the prohibitions imposed by the energy control procedure could 
endanger their own lives or the lives of their co-workers. 

All other employees who may be in an area where energy control procedures may be 
utilized must receive instruction regarding the energy control procedure and the 
prohibition against removing a lockout or tagout device and attempting to restart, 
reenergize, or operate the machinery.  This instruction, which can be provided during 
new employee orientations, by use of employee handbooks, or through safety meetings, 
must convey what the energy control program does, the program’s prohibitions, and that 
the employees are not to touch any locks, tags, energy isolation devices, or equipment 
covered by this program.  This instruction is required for all employees who are not 
classified as “authorized” or “affected” employees unless the company establishes, 
communicates, and enforces a policy prohibiting an employee or group of designated 
employees from ever being in an area where servicing or maintenance is performed 
pursuant to an energy control procedure.  Thus, for example, this training would not be 
required for an office administrator who is prohibited from going into production areas 
where all servicing and maintenance activities are performed.  On the other hand, this 
training would be required for a salesperson who rarely goes into production areas, but 
who may go into production areas to discuss product specifications associated with a 
particular order while servicing or maintenance work may be being performed.  

In addition, if tagout devices are used, all employees in all three of the aforementioned 
categories must receive training regarding the inherent limitations of tags.  The training, 
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described in paragraph (c)(7)(ii), must inform employees that: 

A. Tags are essentially warning labels affixed to energy isolating devices, and 
therefore do not provide the physical restraint associated with locks; 

B. Employees are not to remove tags attached to energy isolating devices by 
authorized employees (unless they are permitted to do so by the employer's 
energy control procedure due to the unavailability of authorized employees at the 
workplace – in accordance with the paragraph (e)(3) exception), and that they are 
never to bypass, ignore, or in any manner defeat the tagout system; 

C. Tags must be legible and understandable by authorized and affected employees, as 
well as other employees who work, or may work, near operations using the energy 
control procedure; 

D. The materials used for tags, including the means of attaching them, must be able 
to withstand the environmental conditions encountered in the workplace; 

E. Tags invoke a false sense of security, and employees must understand that tags 
are only part of the over-all energy control program; and 

F. Employees must attach tags securely to energy isolating devices to prevent the 
removal of the tags during use. 

Although the standard does not prescribe annual refresher training or a set frequency for 
retraining, it does require training under specific circumstances and specifies those issues 
that the training must cover.  For example, the employer must provide initial training 
before the servicing and maintenance activities begin and must provide retraining as 
necessary.  However, retraining is required, by paragraph (c)(7)(iii), if a periodic 
inspection reveals, or an employer has reason to believe, that there are deviations from 
the application of the energy control procedure or inadequacies in an employee’s 
knowledge of or use the energy control procedure.  Additionally, retraining must be 
provided for all authorized and affected employees whenever there is a change in: 

A. Job assignments; 

B. Energy control procedures; or 

C. Machinery, equipment, or processes that present a new hazard. 

The retraining must reestablish employee proficiency and, if relevant, address new or 
revised energy control procedures.  The scope and content of all the retraining must be 
based upon the severity of the problems encountered and must be directed toward the 
elimination of those problems.  Unless employees are retrained whenever deviations or 
inadequacies are discovered (or when the employer has reason to believe a problem 
exists), the overall effectiveness of the energy control program will diminish over time.  
Properly trained employees, who are proficient in their energy control responsibilities, 
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are critical to the success of the energy control program. 

 
NOTE: OSHA issued a citation of 29 CFR 1910.147(c)(7)(iii)(A) alleging that the 

employer did not give lockout/tagout retraining to all employees who had 
been given new job assignments.  The violation addressed two employees, one 
a pipe-fitter for 20 years, the other an automotive mechanic, who were 
reclassified as maintenance employees during a reorganization of the plant.  
The Occupational Safety and Health Review Commission (OSHRC) affirmed 
the citation holding that these employees were required to perform jobs they 
had not performed before and were not familiar with the associated 
lockout/tagout hazards.  See Caterpillar, Inc., 17 BNA OSHC 1584, (No. 93-
2230, 1996). 

 

Training certifications, which contain each employee’s name and dates of training, are 
required, by paragraph (c)(7)(iv), for both initial training and retraining.  These training 
records must be kept only for the last training activity.  However, the employer must 
certify that the training (required by the LOTO standard) has been given to each 
employee covered by the standard.  In other words, employers must be able to 
demonstrate that the required LOTO training, which is directly relevant to the duties of 
the employee, was provided and understood.  In evaluating whether an employee has 
been adequately trained, Compliance Safety and Health Officers (CSHOs) need to 
examine the employee's responsibilities under the energy control program in relation to 
the elements of the LOTO standard. 

 
NOTE: The American National Standard on the Control of Hazardous Energy - 

Lockout/Tagout And Alternative Methods (ANSI/ASSE Z244.1-2003; 
Communication and training, Section 5.5) utilizes an approach that, in part, 
directs users (employers) to inform all personnel regarding the provisions of 
the energy control program to an appropriate level and to apprise appropriate 
authorized individuals of aspects of the program.  Very importantly, this 
consensus standard emphasizes that the user should avoid exclusive use of 
generic training programs to ensure that authorized individuals adequately 
understand the user's specific program and that a structured program should 
be used to make training understandable to all authorized individuals 
regardless of their education, primary language, or disabilities. 

 
The section on Communication and training, however, differs from the 
specific training requirements contained in the OSHA LOTO standard and 
utilizes a more general approach to the subject.  Some of the §1910.147(c)(7) 
issues that are not explicitly addressed in the consensus standard include the 
requirement to: 
 
1. Train each employee in the elements of each energy control procedures 

relevant to his job duties and responsibilities (whereas Section 5.5.2  
permits employers to train personnel on a sample of machine specific 
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procedures); 
2. Train employees in the pertinent requirements of the LOTO standard; 
3. Train affected employees and other employees for the subject matter 

contained respectively in §§ 1910.147 (c)(7)(i)(B) and (c)(7)(i)(C);  
4. Provide additional employee training requirements on the limitations of 

tags, as required by §1910.147(c)(7)(ii), when employees utilize tagout 
systems; and 

5. Provide retraining to re-establish employee proficiency pursuant to the 
§1910.147(c)(7)(iii)(C) requirements. 

Training, according to the LOTO requirements, must be commensurate with 
each employee's job responsibilities such that employees have the 
understanding, knowledge, and skills required to safely apply the applicable 
provisions of the energy control procedure(s).  The ANSI Z244.1-2003 
consensus standard does not affect the employer's obligation to meet all of the 
requirements contained in §§ 1910.147(c)(7) and (d)(1). 

XVII. Periodic Inspection.  Due to the significant risks associated with inadequate energy 
control procedures and the failure to properly implement effective energy control 
procedures, section 1910.147(c)(6)(i) requires that periodic inspections be performed at 
least annually (based on twelve-month intervals) to verify that the procedures are 
adequate and being properly applied.  OSHA believes that these periodic inspections will, 
in part, ensure that the employees involved are familiar with their responsibilities and that 
employees maintain proficiency in the energy control procedures that they implement. 
 
NOTE: Energy control procedures used less frequently than once a year (based on a 

twelve-month interval) need be inspected only when used. 
 
These periodic inspections must contain at least two components:  1) an inspection of 
each energy control procedure, and 2) a review of each employee’s responsibilities under 
the energy control procedure being inspected.  Each energy control procedure required by 
§1910.147(c)(4) must be separately inspected to ensure that the energy control procedure 
is adequate and is being properly implemented by the authorized employee in accordance 
with the LOTO standard. 
 
NOTE: Energy control procedures that are not required to be documented, per the 

§1910.147(c)(4)(i) documentation exception, still need to be inspected and 
reviewed to ensure that they are adequate and being properly utilized. 

  
At a minimum, these inspections must include a demonstration of the procedures and 
must be performed while the authorized employees perform servicing and/or 
maintenance activities on machines or equipment.  The inspections may be accomplished 
through random audits, plant safety tours, or planned visual observations.  The inspector, 
who must be an authorized employee other than the one(s) utilizing the energy control 
procedure being inspected, must observe the implementation of the energy control 
procedure for the servicing and/or maintenance activities being evaluated and talk with 
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	F. Disconnecting Means.  A device, group of devices, or other means by which the conductor of a circuit can be disconnected from its source of supply.  See §1910.399. 
	G. Energized.  Connected to an energy source or containing residual or stored energy. Conductors and parts of electric equipment that have been de-energized, but have not been locked and tagged out in accordance with §1910.333(b), must be treated as energized parts.  Likewise, conductors and parts of electric equipment that have been de-energized under procedures other than those required by §§ 1910.269(d) or (m) and (n), as applicable, must be treated as energized. 
	H. Energy Isolating Device.  A mechanical device that, when utilized or activated, physically prevents the transmission or release of energy, including but not limited to the following: 
	1. A manually operated electrical circuit breaker; 
	2. A disconnect switch;  
	3. 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; 
	4. A line valve, bolted blank flange and bolted slip blinds;  
	5. A block (e.g., a safety block); and 
	6. Any similar device used to block or isolate energy.  

	I. Exclusive Control.  Under the exclusive control of the employee means that the authorized employee has the authority to and is continuously in a position to prevent (exclude) other individuals from re-energizing the machine or equipment during his servicing or maintenance activity. 
	J. Group Lockout/Tagout.  Group LOTO allows authorized individual employees to be protected from hazardous energy when they are part of a group (two or more employees) performing covered servicing or maintenance.  Group LOTO is the means by which each authorized employee performing the servicing and/or maintenance exercises his or her control over the associated hazardous energy by attaching his or her personal LO or TO device onto a group LOTO mechanism.  It consists of personal LOTO devices, group LOTO devices/mechanisms, and equipment LOTO devices. 
	K. Group Lockout/Tagout Mechanism.  Any device or mechanism that, when used as part of a group LOTO system, permits each individual employee to use his personal lockout or tagout devices to physically secure energy isolating device(s) during the servicing or maintenance work.  The use of group lockout hasps, lockboxes (containing keys or tabs from equipment locks or job tags) or similar group mechanisms, such as a master tag that procedurally controls equipment re-energization, are examples. 
	   
	L. Hazardous Energy.  Any energy, including mechanical (e.g., power transmission apparatus, counterbalances, springs, pressure, gravity), pneumatic, hydraulic, electrical, chemical, nuclear, and thermal (e.g., high or low temperature) energies, that could cause injury to employees.  Danger is only present when energy may be released in quantities or at rates that could injure employees. 
	   
	M. Hot Tap.  A procedure used in repair, maintenance and servicing 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. 
	N. Isolating Switch.  A switch intended for isolating an electric circuit from the source of power.  It has no interrupting rating, and it is intended to be operated only after the circuit has been opened by some other means.  See §1910.399. 
	O. Job Lock (“Operations or Production Lock”).  A device used to ensure the continuity of energy isolation during a multiple-shift operation.  It is placed upon a lockbox.  A key to the job-lock is controlled by each assigned primary authorized employee from each shift. 
	P. Job-Tag with a Tab.  A special tag that is used for the tagout of energy isolating devices during group LOTO procedures.  The tab of the tag, for example, is removed for insertion into the lockbox.  The company procedure would require that the tagout job-tag cannot be removed from the energy isolating device(s) until each matching tab (from the lockbox) is rejoined with its respective tag.  The removal of the tab from the lockbox must be based on the precursory step in which affirmative and physical action is taken to ensure that none of the individual authorized employees will be exposed to hazardous energy (e.g., all employees remove personal locks from the lockbox). 
	Q. 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.  While the term lockout includes the placement of a lockout device onto an energy isolating device [as specified in §1910.147(d)(4)(i)], the term encompasses all systematic steps taken pursuant to an established energy control procedure [as specified in §1910.147(c)(4)] to shutdown the machine and or equipment and effectively isolate hazardous energy. 
	  
	R. 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 the safe position and prevent the energizing of a machine or equipment.  Included are blank flanges and bolted slip blinds. 
	S. Lockbox (Master).  The lockbox into which all of the keys and/or tabs from the lockout or tagout devices securing the machines or equipment are inserted and which would be secured by individual authorized employee lockout or tagout devices and by a “Job-Lock” (during multi-shift operations). 
	T. Lockbox (Satellite).  A secondary lockbox or lockboxes to which each authorized employee affixes her personal lock or tag. 
	U. Machinery and Machine Guarding (29 CFR Part 1910, Subpart O).  See §1910.211 for definitions applicable to §§ 1910.213 through 1910.219. 
	  
	V. Master Tag.  A document used as an administrative control and accountability device. This device is normally controlled by operations department personnel and is a personnel group tagout device/mechanism if each employee personally signs on and signs off on it and if the master tag clearly identifies each authorized employee who is being protected by it. 
	W. Normal Production Operations.  The utilization of a machine or equipment to perform its intended production function.  The physical act or process of removing or releasing the isolation (e.g., opening electrical disconnects or valves), during the start-up process, as well as machine or equipment re-energization and/or start-up, is considered a normal production operation. 
	X. Personal Tagout (Accountability) Device.  Any prominent warning device is considered a "personal tagout device" and may be used with a group LOTO mechanism as long as: 1) the device identifies each authorized employee being protected; and 2) the person in charge (principal or primary authorized employee), system operator, and other relevant persons can reliably ascertain the identity of and account for each individual who is being protected by each respective energy isolating device. 
	Y. Primary Authorized Employee.  The authorized employee who exercises overall responsibility for adherence to the company LOTO procedure.  [See §1910.147(f)(3) and Chapter 4, Section III for workplace coordination and overall managerial procedure responsibilities.] 
	Z. Principal Authorized Employee.  The authorized employee who oversees or leads a group of servicing/maintenance employees (e.g., plumbers, carpenters, electricians, metal workers, mechanics).  [See §1910.147(f)(3) and Chapter 4, Section III for workplace coordination and overall managerial procedure responsibilities.]  
	AA. Safeguarding.  ANSI B11.19-1990 national consensus standard defines safeguarding as the [m]ethods for protection of personnel from hazards, using guards, safety devices, or safe work procedures.  The following ANSI B11.19-1990 definitions describe the various types of safeguarding. 
	BB. 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 un-jamming of machines or equipment and making adjustments or tool changes, where the employee may be exposed to the unexpected energization or start-up of the equipment or release of hazardous energy.  [In Chapters 2 through 4 of the manual, the term service or servicing will be used to refer to servicing and maintenance activities when the relevant statement applies to both servicing and maintenance activities.] 
	CC. Setting up.  Any work performed to prepare a machine or equipment to perform its normal production operation.  Setting up is not considered utilization of a machine or equipment and is classified as servicing and/or maintenance, rather than normal production operations. 
	DD. 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. While the term tagout includes the placement of a tagout device onto an energy isolating device [as specified in §1910.147(d)(4)(i)], the term encompasses all systematic steps taken pursuant to an established energy control procedure [as specified in §1910.147(c)(4)] to shutdown the machine and or equipment and effectively isolate hazardous energy. 
	  
	EE. 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.  The purpose of the tagout device is to indicate that the energy isolating device and the equipment being controlled may not be operated until the tagout device is removed. 
	FF. Work Authorization Permit.  A control document that authorizes specific tasks and procedures to be accomplished. 

	X. Terminology.  The following terms will be used in the following manner: 
	Chapter 2 ENFORCEMENT POLICIES AND PROCEDURES 
	I. Compliance Officer Safety.  OSHA prohibits Compliance Safety and Health Officers (CSHOs) from being exposed to hazards associated with the release of hazardous energy. CSHOs must take reasonable measures to eliminate or control exposure to hazardous energy when performing inspection activities.  Exposure may be avoided by such alternative inspection techniques as:  1) interviewing employees or management representatives in a safe location, 2) photographing from a safe location, and 3) using engineering or similar drawings in lieu of obtaining direct measurements.  It is of paramount importance that no CSHO be endangered at any time during an inspection and that the inspectors comply with the appropriate OSHA standards. 
	II. Inspection Guidelines.  The standard incorporates performance provisions that allow employers flexibility in developing LOTO programs suitable for their particular facilities and the particular machines being serviced.  The following inspection policy provides guidance regarding the evaluation of an employer’s hazardous energy control program. 
	A. Performance of Servicing or Maintenance Operations.  The CSHO shall determine whether general industry servicing and maintenance operations are performed by employees and/or outside personnel.  The CSHO shall further determine whether the servicing and/or maintenance operations are covered by 29 CFR §1910.147 or by other hazardous energy control or employee safeguarding specified by other standards as discussed in Section IV of this chapter. 
	B. Employer Responsibility.  In accordance with the grand-fathering provision of the standard, the employer is responsible for having isolation devices on machines or equipment designed to accept a lockout device.  See §1910.147(c)(2)(iii) and the January 2, 1990 effective date.  OSHA will not enforce the standard with respect to the designer/manufacturer of the machine or equipment, except to the extent that a designer/manufacturer has an obligation, as an employer, to provide protection for its employees as required by the LOTO standard. 
	C. Evaluations of Compliance.  Compliance with 29 CFR §1910.147 (LOTO) and related hazardous energy control standards shall be evaluated during all programmed and programmed-related general industry inspections where energy control is applicable under the focus of the inspection.  The review of the records shall include attention to injuries related to servicing and maintenance operations. All programmed inspections shall be performed in accordance with the Field Inspection Reference Manual (the FIRM), CPL 02-00-103, and other inspection policies and procedures.  
	D. Documentation and Screening Guidance.  The CSHO shall evaluate the employer’s compliance with the specific requirements of the standard.  In the event deficiencies are identified, the CSHO must document non-compliance in accordance with established policy (per the FIRM).  The following screening guidance, together with the interpretive policy contained in this manual, provides a general framework to assist the evaluator during inspections: 
	1. Documentation.  At a minimum, ask the employer for documentation including: procedures for the control of hazardous energy; certification of employee training; and the certification of periodic inspection. 
	2. 29 CFR 1910.147(c)(4) Requirements.  The CSHO must evaluate the energy control procedure, as required by 29 CFR §1910.147(c)(4).  If the employer does not have a written energy control procedure, analyze the eight-point documentation exception, as detailed in the 29 CFR §1910.147 (c)(4)(i) note, to determine whether a documented energy control procedure is required.  The results of these analyses should be placed in the inspection case file. 
	3. Training Program Evaluation.  Evaluate the employer’s training program for “authorized,” “affected,” and “other” employees.  Interview a representative sampling of selected employees as part of this evaluation [29 CFR §1910.147(c)(7)]. 
	4. Enforcement.  Evaluate the effectiveness of the employer's enforcement of the energy control procedure(s).  [See 29 CFR §1910.147(c)(4)(ii) and Section III of this chapter.] 
	5. Periodic Inspection Requirements.  Evaluate compliance with the requirements for periodic inspections of energy control procedures and, if conducted, determine whether any deviations or inadequacies discovered by the inspections were corrected.  The evaluation needs to determine that the person performing the periodic inspection is an authorized employee (other than the one(s) utilizing the procedure being inspected) and that these inspections are adequate to ascertain whether: 
	6. Retraining Requirements.  Evaluate the employer’s compliance with any retraining requirements that were identified during either the periodic inspection of energy control procedures or whenever the employer has reason to believe that there are problems with an employee's knowledge of the energy control procedure or with its implementation.  Additionally, retraining must be provided for all authorized and affected employees whenever there is a change in their job assignment, a change in the machines, equipment, or processes that presents a new hazard, or when there is a change in the energy control procedure. 
	7. Additional Lockout/Tagout Requirements.  Evaluate the following LOTO requirements as appropriate, in accordance with the guidance provided in this instruction: 

	E. Outside Personnel.  When an outside employer (e.g., contractors; employees from a temporary employment agency) is engaged in servicing and maintenance activities subject to the requirements of §1910.147 within another employer’s facility, the CSHO should evaluate both employers’ compliance with the LOTO standard's requirements. [See Chapter 3, Section XIII and §1910.147(f)(2).] 
	F. Compliance Assistance Flowcharts.  Chapter 3 (Section II.E) contains a compliance assistance diagram designed to aid CSHOs in evaluating the effectiveness of an employer’s LOTO program.  This flow diagram is presented solely as an aid and does not constitute the exclusive or definitive means of complying with the standard in any particular situation. 

	III. Citation Guidance. 
	A. General.  Citations for violations of the Control of hazardous energy (lockout/tagout) standard shall be issued in accordance with the Field Inspection Reference Manual (FIRM), OSHA Instruction, CPL 02-00-103, Chapters III and IV.  Citations alleging violations of 29 CFR §§ 1910.147(a) and (b) shall not be issued under any circumstances. 
	B. Classification of Violations.  Generally, a violation of 29 CFR §1910.147 could result in employee exposure to hazardous energy.  These exposures may result in death or serious physical harm to employees; such violations shall normally be classified as serious.  Paperwork deficiencies in the energy control program should be addressed in accordance with OSHA Instruction, CPL 02-00-111, Citation Policy for Paperwork and Written Program Requirement Violations, November 27, 1995. 
	C. Citations in the Alternative.  In cases in which it is not obvious whether the general industry or construction standards apply, a citation for both general industry and construction [e.g., §1926.64(f)(4)] violations may be issued, in the alternative, to address a hazardous energy control deficiency associated with the servicing/maintenance of a machine or piece of equipment.  In other construction industry scenarios, a LOTO standard violation(s) may be issued “in the alternative” with a general duty clause [i.e., §5(a)(1) of the OSH Act] violation(s) in the event the Safety and Health Regulations for Construction (Part 1926) do not address an energy hazard associated with a specific servicing/maintenance activity. 
	   
	D. Citation Examples.  The following examples are intended for CSHO guidance purposes and do not reflect every situation and possibility associated with non-compliance with §1910.147 and related energy control standards.  The citation policy contained in OSHA Instruction, CPL 02-00-103, Field Inspection Reference Manual (FIRM), must be followed. 

	IV. Alternative Methods and Consensus Standards. 
	A. General.  The LOTO standard addresses the safety of employees engaged in servicing and maintenance activities in general industry workplaces.  The core of the LOTO standard, which permits employees to service and/or maintain machines or equipment safely, is the shutdown and de-energization of production process and the isolation of energy source(s).  This is accomplished through the standard's application of hazardous energy control procedures.  However, in promulgating the LOTO standard, OSHA did recognize circumstances in which discrete servicing and maintenance activities would be performed without locking or tagging out the machinery or equipment. 
	B. Minor Servicing Exception to the Lockout/Tagout Standard.  Servicing and maintenance activities are permitted without machine or equipment LOTO pursuant to the minor servicing exception -- §1910.147(a)(2)(ii) note.  Minor servicing activities, which take place during normal production operations and which are routine, repetitive, and integral to the use of machine/equipment for production, are not covered by the LOTO standard if alternative methods provide effective employee protection from hazards associated with the control of hazardous energy (e.g., unexpected start-up).  Compliance with the machine guarding requirements of Subpart O is an example of such alternative measures. 
	C. 29 CFR 1910, Subpart O, Machinery and Machine Guarding.  Machine guarding often becomes an integral and essential component of an overall energy control procedure and, many times, an important economical alternative to LOTO.  An energy control procedure should be based upon a reliable hazard analysis that determines hazardous energy exposure so that hazards can be effectively controlled.  This will provide effective employee protection during machine operation and component testing and positioning tasks, as well as during servicing and maintenance activities, and will help an employer comply with OSHA's performance-oriented machine guarding and LOTO standards. 
	D. Consensus Standards.  OSHA recognizes the valuable contributions of national consensus standards, and in many respects, these standards offer useful guidance for employers and employees attempting to control hazardous energy.  However, the OSH Act contemplates a distinction between the national consensus standard process and the process of OSHA rulemaking.  While the former often produces information useful in the latter, it is not automatically equivalent. 
	E. Energy Isolating Device Equivalency.  Paragraph 1910.147(c)(1) requires that before any employee performs servicing or maintenance on a machine or equipment where the unexpected energizing, start-up, or release of stored energy could occur and cause injury, the machine or equipment shall be isolated from the energy source, and rendered inoperative.  Machines and equipment are isolated from energy sources by energy isolating devices.  The standard prohibits the use of push buttons, selector switches, and other control circuit type devices as energy isolating devices.  Thus, pursuant to the standard, such mechanisms cannot be used to control hazardous energy.  See the definitions for Energy isolating device and Controller contained in Chapter 1, Section IX. 
	F. Other Abatement Methods.  Sometimes employees are performing servicing and/or maintenance work where other preventive measures would adequately protect them from exposure to hazardous energy.  As previously described, §1910.147 applies in these situations; however, the application of alternative means of abatement eliminates the need for disabling machines or equipment and implementing an energy control procedure.  For example, one employer had maintenance employees clean an open top-mixing vat that contained a “screw-like” cutting blade.  The employees accessed and cleaned the equipment through the use of an unguarded catwalk that was located above the vat.  Tragically, a cleaning employee fell into the vat during the cleaning process. 

	V. Multi-employer Scenario.  A contractor employer performing maintenance work on a boiler pipeline fails to verify that all of the residual energy in the line has been safely relieved because she believes the host employer effectively de-energized the unit.  The contractor employees are injured as a result of opening the flange, and the contractor blames the host employer for its failure to adequately control the hazardous energy. 
	VI. Affirmative Defenses.  An affirmative defense is any matter that, if established by the employer, will excuse the employer from a violation that has otherwise been established by the Secretary of Labor.  OSHA must be prepared to respond whenever an employer is likely to raise an argument supporting such a defense, and CSHOs should include documentation information useful to refute possible affirmative defenses in their case file documentation.  [See the Field Inspection Reference Manual (FIRM), CPL 02-00-103, Section III.C.8.]  The following are some examples of LOTO-related affirmative defenses that may be encountered: 
	A. Greater Hazard.  During the course of an inspection, a CSHO discovers that the employer is using freeze plug technology (in accordance with good engineering practice and the manufacturer’s recommended guidelines) to isolate a section of pipeline containing a hazardous substance in order to perform a repair.  [Freeze Plug (Stop) Technology, as described by ANSI Z244.1-2003, is a non-intrusive method for isolation of piping systems (containing water/chemicals with suitable freeze points) through line freezing methodology.]  The freeze plug is not an energy isolating device, as defined in §1910.147(b), but the employer convincingly demonstrates that it is a greater hazard to shut down/start up the process in order to repair the pipe.  Under the circumstances specific to the process, the Area Director agrees with the defense and no citation is issued. 
	B. Impossibility.  There may be scenarios where an employer, based upon a feasibility issue, cannot isolate hazardous energy sources when servicing and maintenance is performed during normal production operations.  The impossibility defense would apply if: 1) LOTO was functionally impossible or would prevent the performance of work, and 2) there are no alternative means of employee protection.  However, the impossibility defense does not relieve an employer from its obligation to provide a safe workplace to the extent possible by taking alternative steps to prevent employee injury. 
	C. Unpreventable Employee Misconduct and Isolated Instance.  During the inspection, a CSHO observes an employee changing the die in an injection molding machine after the employee has pressed the stop button without locking out the machine in accordance with the company's established and compliant energy control procedure.  Upon further investigation, it was discovered that this unsafe action occurred just minutes prior to the CSHO observation, and the condition was unknown to the employer. 


	Chapter 3  INSPECTION GUIDANCE 
	I. Purpose of the Standard.  The purpose of this standard is to reduce the number of fatalities and injuries resulting from the failure to use practices and procedures necessary for the control of hazardous energy.  This standard requires employers to establish an energy control program and to utilize energy control procedures to shut down or disable machines, isolate hazardous energy, and affix appropriate lockout or tagout devices to energy isolating devices prior to beginning servicing or maintenance work.  These actions, if properly designed and implemented, will prevent the unexpected energization, start-up, or release of stored energy and prevent injury to employees. 
	II. Scope and Application of the Standard. 
	A. Unexpected Energization, Unexpected Start-up, and Release of Stored Energy. 
	B. Normal Production Operations. 
	C. Lockout/Tagout’s Relationship to Other OSHA Standards. 
	1. Supplemental Aspect.  The Control of hazardous energy (lockout/tagout) standard makes clear in §1910.147(a)(3)(ii) that it is not intended to replace other existing standard provisions for LOTO, but to supplement and support these provisions by requiring that employers establish an energy control procedure and train employees in the energy control program as detailed in §1910.147.  Various OSHA standards impose lockout-related requirements, but do not address LOTO issues or methodology in any detail.  For example, some OSHA standards require equipment to have the capability of being locked out, while other OSHA standards mandate the specific use of lockout, tagout or other energy control devices for certain machines, equipment or industries.   
	NOTE: This means that, when another Part 1910 standard requires the use of lockout or tagout, that standard should be cited when a violation is found.  The §1910.147 procedural and training requirements also apply, however, and should be cited when appropriate.  If the other Part 1910 requirement requires specific control measures, such as the use of lockout only, then the 1910.147 lockout procedures and lockout-related training would need to be implemented in conjunction with the lockout measures contained in the other Part 1910 standard. 
	The following list indicates a number of OSHA standards that currently have LOTO related requirements.  The list does not necessarily include all 29 CFR §1910 standards that have LOTO provisions:    
	2. Relationship between the Control of hazardous energy (LOTO) standard and the Permit-required confined spaces (PRCS), 29 CFR §1910.146, standard.   The PRCS and the LOTO standards are generic and interrelated standards, and both standards may, depending upon the circumstances, apply to the isolation of hazardous energy for a PRCS.  The application of the LOTO standard, with respect to PRCS, is governed by §1910.147(a)(3)(ii), which provides that, when other standards require LOTO, the procedural and training provisions of the LOTO standard shall be used and supplemented to effectively control hazardous energy.  Therefore, for any particular PRCS, the question will be whether the 1910.146 standard requires LOTO to isolate hazardous energy. 
	The answer to this question depends on the type(s) of hazardous energy that must be isolated, whether LOTO provides isolation (offering complete employee protection), and whether the §1910.146 requires the use of LOTO.  Pursuant to the §1910.146 standard (including its final rule preamble), electro-mechanical types of hazards, associated with a PRCS, must be isolated in accordance with the LOTO standard (or guarded in accordance with Machine guarding, Subpart O, requirements).  Failure to follow the procedural and training requirements of the LOTO standard should be cited as §1910.147 violations related to the isolation of electro-mechanical hazards. 
	3. Relationship between the Control of hazardous energy (LOTO) standard and 29 CFR §1910, Subpart S.  Employee exposure to electrical hazards (e.g., shock, arc flash burn, thermal burn, blast) from work on, near, or with conductors or equipment in electric utilization installations, which are covered by Subpart S, Electrical, is excluded from coverage by the LOTO standard.  Subpart S provisions have their own lockout and tagging requirements for controlling hazardous electrical energy.  However, an employer may utilize hazardous energy control program paragraphs 1910.147(c) through (f) to comply with the electrical lockout and tagging requirements set forth in 1910.333(b)(2), provided that the energy control procedures: 
	4. Relationship between the Control of hazardous energy (LOTO) standard and the Telecommunications, 29 CFR §1910.268, standard.  The 1910.268 standard contains provisions setting forth requirements specific to work performed in the telecommunications industry.   
	NOTE: Radio and television broadcasting systems and transmitting towers for cellular telephones, personal communication services, pagers, cordless telephones, radio communications for police and fire departments, amateur radio, microwave point-to-point radio links and satellite communications are some of the applications of radio frequency electro-magnetic fields used for telecommunications.  Radio frequency energy may cause damage to a biological system, and it is considered hazardous energy when it has the capability to cause injury to employees performing telecommunication system servicing and/or maintenance work.  For additional information, refer to the FCC, Office of Engineering and Technology’s web site [e.g., OET Bulletin #56] regarding the hazards of radio frequency electromagnetic fields at http://www.fcc.gov/oet/rfsafety. 
	5. Relationship between the Control of hazardous energy (LOTO) standard and the Electric Power Generation, Transmission, and Distribution 29 CFR 1910.269, standard.  Installations that are under the exclusive control of electric utilities, and equivalent installations in industrial environments, are covered by the Electric power generation, transmission, and distribution standard and not by the LOTO standard.  Installations in electric power generation facilities that are not an integral part of, or inextricably commingled with, power generation processes or equipment are covered, as appropriate, under §1910.147 and Subpart S standards.  See §1910.269(d)(1). 
	6. Relationship between the Control of hazardous energy (LOTO) and the Grain handling facilities, 29 CFR 1910.272, standards.  The grain handling facilities standard contains provisions setting forth safety, fire, and explosion protection requirements specific to work performed in the grain handling facilities.  The following industry-specific regulations apply to work conditions and hazardous energy control practices that are specific to grain handling operations:   
	The provisions of this grain handling standard apply in addition to any other applicable requirements of Part 1910.  In terms of the application of §1910.147, these particular grain handling provisions are supplemented and supported by the procedural and training requirements of the LOTO standard to the extent that they are not regulated by the specific hazardous energy control provisions of the listed 1910.272 standards.  See §§ 1910.147(a)(3)(ii) and 1910.272(a). 
	7. General Industry Workplaces.  The standard applies to all general industry workplaces in which servicing and/or maintenance activities take place because the risks associated with hazardous energy are so pervasive and arise during such a wide variety of activities.  Accordingly, the standard’s coverage is expressed on a general industry-wide basis rather than on an industry-by-industry basis.  The control of hazardous energy standard addresses machines and equipment that may expose employees to injury during servicing and/or maintenance activities. 
	8. Chemical Process and Piping Systems.  The Control of hazardous energy (lockout/tagout) standard regulates the servicing and/or maintenance of chemical process systems, and associated piping, even though the energy sources (e.g., chemical and thermal energy) and control methods used in process hazards management are somewhat different from those encountered with machinery and mechanical equipment. 

	D. Standard Exemptions.  The LOTO standard does not apply to: 
	E. Compliance Assistance Flowcharts.  The Figure 3-1 flowchart illustrates the compliance relationship among the following standards that protect employees from hazardous energy: 1) the Control of Hazardous Energy (Lockout/Tagout) standard; 2) Subpart O, Machinery and Machine Guarding, standards; and 3) Subpart S, Electrical – Safety-Related Work Practices (ESRWPs), standards.  This flow diagram addresses machine or equipment energy sources where the energy may injure employees (hazardous energy) and shows whether the electrical safety-related work practices (e.g., §§ 1910.332, 1910.333, 1910.335), machine guarding (e.g., §§ 1910.212, 1910.213, 1910.217, 1910.219), and/or LOTO (1910.147) standards apply. 
	 Figure 3-1:  LOTO vs. Machine Guarding vs. Electrical Safety-Related Work Practices1   
	 Figure 3-2a:  Implementation of Lockout/Tagout  (Part 1) 
	 Figure 3-2b:  Implementation of Lockout/Tagout  (Part 2) 


	III. Vehicle Hazardous Energy Control. 
	A. Background.  Serious injuries and death have occurred and continue to occur from inadequate hazardous energy control during vehicle servicing and maintenance activities.  In 1991, the U.S. Court of Appeals for the District of Columbia remanded the LOTO standard to OSHA for further consideration of the ways in which the final rule applies to all general industry workplaces.  OSHA, in the March 30, 1993 Federal Register (Vol. 58, No. 59), reaffirmed and further explained the reasons for applying the standard to vehicle servicing and maintenance.  The scope and application sections of the preamble to the hazardous energy control standard provide that the LOTO standard applies to all “general industry workplaces.”  The standard's coverage includes vehicles, such as, but not limited to, automobiles, trucks, tractors, refrigeration transport vehicles, and material handling equipment.  
	B. Hazardous Energy.  Generally speaking, for purposes of vehicle servicing and maintenance, hazardous energy refers to: mechanical motion; potential energy due to pressure, gravity, or springs; battery-generated electrical energy; thermal energy, including chemical energy; and other forms of energy, which can cause injury to employees working in, on, or around machines or equipment.  Any vehicle [e.g., internal combustion engines such as gasoline, natural gas and diesel powered vehicles; electric-powered vehicles; hybrid (gasoline/electric) vehicles] may contain the following types of hazardous energy, such as, but not limited to: 
	C. Energy Control Program.  The 29 CFR 1910.147 standard requires an employer to develop an energy control program that is tailored to the workplace and will protect employees performing servicing and maintenance tasks from the release of hazardous energy.  The performance-oriented language allows employers flexibility to design and implement the required energy control procedures, employee training requirements, and inspection requirements to fit the individual conditions present in their workplaces.  The selection of the specific method of control must reflect a thorough evaluation of the extent of exposure to the hazard; the risk of injury associated with the particular machine/equipment; and the feasibility of applying a particular method of control. 
	D. Manufacturers’ Servicing and Maintenance Guidelines.  It is essential for employers to consult with and incorporate specific vehicle manufacturer servicing and maintenance guidelines (e.g., operating manuals and bulletins) and other relevant materials to establish the hazardous energy control procedures.  These manuals and materials often provide specific step-by-step instructions on how to safely perform servicing or maintenance tasks.  [Refer to Section IX of this chapter for additional guidance regarding the use of generic energy control procedures and supplemental means, such as checklists and manufacturers' guidelines.]  For example, the removal of an ignition key is not sufficient to protect employees from devices that may operate or activate independently of the ignition system.  Thus, it may be necessary to disconnect the battery cable for some repair tasks, such as working on some cooling fans, which automatically start up even after the key has been removed.  Likewise, air bags may inadvertently deploy and cause employee injury if the system is not properly controlled and residual energy dissipated before servicing or maintenance begins. 
	E. “Troubleshooting,” Testing, and Component Positioning.  There are circumstances when it is necessary to re-energize the vehicle or a component thereof to accomplish a particular task (e.g., diagnostic testing; maintenance troubleshooting; vehicle or component positioning).  OSHA allows energization for testing or positioning purposes, as specified in §1910.147(f)(1), only for the limited time during which it is necessary to test or reposition the vehicle or component. 
	F. References.  Chapter 5 contains some useful references for the control of hazardous energy for vehicles that may be useful to Compliance Safety and Health Officers (CSHOs) in evaluating vehicle hazardous energy control. 

	IV. Minor Servicing Exception to the Lockout/Tagout Standard.  Activities such as lubrication, cleaning, un-jamming, servicing of machines or equipment, and making adjustments or tool changes are covered by the LOTO standard, if employees may be exposed to hazardous energy.  However, some activities properly are classified as “servicing and/or maintenance” activities, but they are minor in nature and performed during normal production operations.  Operations such as lubricating, draining sumps, servicing filters, making simple adjustments, and inspecting for leaks and/or malfunction are examples of routine servicing and maintenance activities, which often can be accomplished safely with effective production-mode safeguards, such as machine guarding methods consistent with the provisions of 29 CFR §1910, Subpart O.  These servicing tasks do not require extensive disassembly of the machinery/equipment.  
	V. Protective Materials and Hardware.  Paragraphs 1910.147(c)(5)(i) and (ii) describe protective materials and hardware (e.g., locks, chains, tags and their means of attachment) required under the LOTO standard.  The standard also requires that, when lockout or tagout devices are used, they must be the only devices used in conjunction with energy isolating devices to control hazardous energy.  They must be provided by the employer, be singularly identified, and not be used for other purposes.  In addition, they must meet the following criteria. 
	A. Durable.  LOTO devices must be durable enough to withstand conditions in the workplace environment. Tagout devices must not deteriorate or become illegible, even when used in conjunction with corrosive components such as acid or alkali chemicals or in wet environments. 
	B. Standardized.  LOTO devices must be standardized according to color, shape, or size.  Tagout devices also must be standardized according to print and format.  Tags must be legible and understandable by all employees.  Tags must warn against hazardous conditions if the machine is energized, and offer employees clear instruction such as: “Do Not Start,” “Do Not Open,” “Do Not Close,” “Do Not Energize,” or “Do Not Operate.” 
	C. Substantial.  Protective materials and hardware must be substantial enough to minimize the likelihood of early or accidental removal.  Other than using a key or combination to remove a lock, employees must be able to remove locks only by using excessive force with special tools, such as bolt cutters or other metal-cutting tools.  
	D. Labeling.  LOTO devices must be labeled to identify the specific employees who are authorized to apply and remove them.  As a result, the authorized employee who is identified will be given greater assurance that other employees know of her involvement in the work activity and that only she will be allowed to remove the device(s).  This user identification provision also provides an additional degree of accountability to the overall program.  It enables the employer to inspect the application of energy control procedures and to determine which employees are properly implementing the procedure.  If lockout and tagout devices are not being properly attached, for example, identification on the devices will enable the employer to locate the non-complying employee(s) and correct the problem promptly.   

	VI. Energy Isolating Devices.  The entire LOTO standard is predicated on the practices and procedures that are necessary to disable and isolate machines or equipment from hazardous energy.  The employer’s primary tool for providing protection under the standard is the energy isolating device, which is the mechanical device that physically prevents the transmission or release of hazardous energy.  [See §1910.147(b) and Chapter 1, Section IX.H for the definition.] 
	A. Capable of Being Locked Out.  If an energy isolating device can be locked out, the employer must use a lockout program unless the employer develops, documents, and utilizes a tagout program that provides employees with a level of safety equivalent to that of a lockout program.  (See Chapter 3 Section VII for details.)  An energy isolating device is considered “capable of being locked out” if it meets one of the following requirements: 
	B. Not Capable of Being Locked Out.  Sometimes it is not possible to lock out the energy isolating device associated with the machinery.  In that case, authorized employees must securely fasten a tagout device as close as safely possible to the energy isolating device in a position where it will be immediately obvious to anyone attempting to operate the device.  The employer also must meet all of the tagout provisions of the standard. 

	VII. Lockout vs. Tagout.  The physical protection offered by the use of a lock, when supported by the information provided on a tag used in conjunction with the lock, provides the greatest assurance of employee protection from the release of hazardous energy.  Lockout and/or tagout devices used to protect employees from hazardous energy must be implemented as part of a comprehensive program of energy control. 
	A. Tagout.  Tagout must be used where the energy control device cannot accept a lock.  In this situation, the employer’s energy control program for these unlockable pieces of equipment and machines must utilize a tagout program that complies with all tagout-related provisions of the standard. 
	B. Lockout and Full Employee Protection [Tags Plus].  Lockout is a more effective means of ensuring the de-energization of equipment; it is the preferred method because lockout-based safety programs are less susceptible to human error, and tagout devices have inherent physical limitations. 

	VIII. Notification of Affected Employees.  Lack of information regarding the status of the machine or equipment could endanger both the servicing or maintenance employees and the employees who re-energize, operate or work around the machines or equipment.  Whenever LOTO control might directly affect another employee’s work activities, paragraph (c)(9) requires the employer or authorized employee to notify the affected employees prior to applying, and after removing (but before a machine or piece of equipment is started), a lockout or tagout device from a machine or piece of equipment’s energy isolating device(s).  
	IX. Energy Control Procedures.  Energy control procedures are the cornerstone of the LOTO standard because they provide employees the guidance necessary to effectively and safely control hazardous energy when they service or maintain machinery or equipment.  The requirement to develop procedures is performance-oriented, but ultimately the procedures must explain what employees must know and state what steps employees must take to effectively and safely control hazardous energy during the servicing/maintenance activities. 
	X. Application of Control Measures.  The implementation of energy control procedures is accomplished, in large part, by following the provisions of paragraph 1910.147(d).  The established procedure contains six separate and distinct steps which must be followed in the order that they are presented [(d)(1) through (d)(6)].  The following energy control elements and actions are presented in the sequence in which they must be implemented, and several fatality case reports, from the NIOSH Fatality Assessment and Control Evaluation (FACE) Program, are presented for illustrative purposes: 
	XI. Removal of Lockout/Tagout Devices.  Paragraph 1910.147(e) requires that certain actions be taken before LOTO devices are removed from energy isolating devices so that equipment may be returned to a safe operating condition without injury to employees.  Due to the performance-oriented nature of the provisions, they are expressed in broad terms.  As such, the employer is responsible for, and is in the best position to make a determination of the hazards associated with the system energization or startup and the appropriate control measures, because the employer is familiar with its operation of the equipment and relevant energy hazards.   
	Pursuant to §1910.147(e), all of the following steps must be accomplished by authorized employees in accordance with the specific provisions of the employer’s energy control procedure before LOTO devices are removed and energy is restored to the machine or equipment. 
	XII. Machine or Equipment Testing or Repositioning.  The LOTO standard requires an employer to develop and utilize a procedure, in conjunction with the energy control procedure that establishes a logical sequence of actions to be taken in situations where energy isolating devices are locked and/or tagged out and there is a need for machine component testing or positioning.  OSHA allows temporary removal of LOTO devices and the re-energization of the machine only when necessary to perform particular tasks that require energization – i.e., when power must be restored to test or position machines, equipment, or their components.  However, employers must provide employee protection (e.g., via machine guarding techniques when it is not possible to remove an employee(s) from the danger area) that eliminates exposure to hazardous energy during all phases of the testing or repositioning operation.  
	XIII. Outside Personnel.  Outside servicing and maintenance personnel, such as contractors, service representatives, or employees from a temporary employment agency engaged in general industry activities are subject to the requirements of this standard.  These requirements are necessary when outside personnel work on machines or equipment because their activities have the same or greater potential for exposing employees to servicing or maintenance hazards as would exist if the on-site employer’s own employees were performing the work. 
	XIV. Group Lockout/Tagout.  Group LOTO applies to the performance of servicing or maintenance activities when more than one employee is engaged in the servicing operation.  When servicing and maintenance is performed by a crew, craft, department or other group, a procedure must be utilized that affords each employee a level of protection equivalent to that provided by the implementation of a personal lockout or tagout device. Regardless of the situation, the requirements of this standard specify that each employee performing servicing and maintenance activities must be in control of hazardous energy throughout her entire period of exposure.  Each employee in the group needs to affix her personal lockout or tagout device as part of the group LOTO procedure. 
	XV. Shift or Personnel Changes.  The employer must ensure that specific procedures are implemented during shift or personnel changes to provide a continuity of lockout or tagout protection throughout this transition period.  This assurance usually involves action by the authorized or supervisory employee (Primary Authorized Employee) responsible for the coordination of affected workforces and the continuity of LOTO protection.  See §§ 1910.147(c)(4)(ii)(C) and 1910.147(f)(4).  The responsibility includes the orderly transfer of lockout or tagout device protection between employees on outgoing and incoming shifts to ensure that the machine or equipment is safe to work on. 
	XVI. Employee Training.  OSHA's performance-oriented LOTO training program requirements, as detailed in §1910.147(c)(7), were developed to provide employer flexibility and to deal with the wide range of conditions in various workplaces.  The specific training material will vary from workplace to workplace, and even from employee to employee within a single workplace, depending upon: the complexity of the machine or equipment and the procedures, the employee's job duties, their responsibilities, and other factors. 
	XVII. Periodic Inspection.  Due to the significant risks associated with inadequate energy control procedures and the failure to properly implement effective energy control procedures, section 1910.147(c)(6)(i) requires that periodic inspections be performed at least annually (based on twelve-month intervals) to verify that the procedures are adequate and being properly applied.  OSHA believes that these periodic inspections will, in part, ensure that the employees involved are familiar with their responsibilities and that employees maintain proficiency in the energy control procedures that they implement. 

	Chapter 4 GROUP LOCKOUT/TAGOUT 
	I. Definitions.  Group LOTO terms are defined in Chapter 1, Section IX of this document. 
	II. Background.  Group LOTO procedures described in this standard and instruction require each authorized employee to be in control of potentially hazardous energy hazards while performing servicing/maintenance work.  A significant rulemaking issue involved group energy control procedures' level of protection and the degree of individual employee control over hazardous energy sources.  The proposed rule for group lockout initially specified that an authorized employee would have a primary lock, to be affixed when the equipment is de-energized, and removed when the job is completed.  It did not provide for the use of individual lockout or tagout devices by the individual employees in the group.  Based on a re-examination of the issue, the final rule required an additional element that was deemed essential for the safety of employees:  Each employee in the group needs to be able to affix her personal lockout or tagout device as part of the group lockout [LOTO procedure]. 
	III. Group Lockout/Tagout:  Organizational Structure.  Under paragraph 1910.147(f)(3)(i), employers are required to use a procedure that affords the employees a level of protection equivalent to that provided by the implementation of a personal lockout or tagout device when a crew, craft, department, or other group lockout or tagout device is used.  The other elements for group LOTO, contained in paragraph 1910.147(f)(3)(ii), address personal lockout or tagout devices, workforce coordination and overall managerial procedure responsibilities.  
	A. Primary Authorized Employee Designation.  A primary authorized employee would be designated.  This employee would exercise primary responsibility for implementation and coordination of the overall LOTO of hazardous energy sources for the equipment to be serviced.  [§1910.147(f)(3)(ii)(C).] 
	B. Primary Authorized Employee Coordination.  A primary authorized employee would coordinate authorized employee changes and affected workforces (multiple work crews) with equipment operators before and after completion of servicing and maintenance operations that require LOTO.  He also has the responsibility to ensure continuity of protection with respect to multi-shift energy isolation (e.g., through the use of group continuity devices, such as "Job Lock" or "Operations Lock" procedures).   [§1910.147(f)(3)(ii)(C).] 
	C. Principal Authorized Employee Designation.  Principal authorized employee(s) would be designated for each workforce or crew.  When more than one crew, craft, department, etc., is involved, one principal authorized employee would account for a single group of servicing/maintenance personnel.  Each principal employee is responsible (to the primary authorized employee) for maintaining accountability and for the individual exposure status of each employee in that specific group in conformance with the company procedure.  [§§ 1910.147 (f)(3)(ii)(A) and (B).] 
	D. Verification System.  A verification system is implemented to ensure the continued isolation and de-energization of hazardous energy sources during the course of maintenance and servicing operations.  Once the equipment is shut down and the hazardous energy has been controlled, maintenance/servicing personnel, sometimes in conjunction with operations personnel, must test the machinery or equipment to verify that the isolation of the equipment's energy source(s) is effective.  The employees may walk through the affected work area to verify isolation.  If there is a potential for the release or re-accumulation of hazardous energy, verification of isolation must be continued. 
	E. Authorized Employees.  Each authorized employee must affix a personal LOTO device to the group lockout device, group lock-box or comparable mechanism and remove that device when she is finished with the servicing or maintenance activity [§1910.147(f)(3)(ii)(D)].  No person may attach or remove another person's LOTO device, including signing on or signing off for another person, unless the provisions of the exception to 29 CFR §1910.147(e)(3) are met. 

	IV. Group Lockout/Tagout Overview.  Group LOTO is required when more than one employee is engaged in the performance of servicing and/or maintenance activities.  Group energy control procedures may need to be tailored to the specific industrial operation, but regardless of the situation, each employee performing servicing or maintenance activities must be in control of the associated hazardous energy throughout the entire period of her exposure.  Absent compliance with the §1910.147(e)(3) exception, no employee may affix (or remove) the personal LOTO device of another employee. 
	A. Shutdown Preparation.  Before the machine or equipment is turned off or shut down, each authorized employee (who is to be involved during the servicing/maintenance operation) must have knowledge of the type and magnitude of the hazards related to the energy to be controlled and of the means to control the energy.  [§1910.147(d)(1).]  In the event that the machine or equipment was shut down on a previous shift, the authorized employee must be made aware of these elements before beginning his work. 
	B. Shutdown.  An orderly shutdown of the machine or equipment must be conducted that conforms to the appropriate documented company procedure for the machine or equipment.  The shutdown must be implemented in a manner that ensures that no new or increased hazards are created by the shutdown.  [§1910.147(d)(2).] 
	C. Affected Employee Notification.  The employer or an authorized employee must notify affected employees prior to applying LOTO devices.  Such notification ensures that employees do not attempt to reactivate a machine or piece of equipment that has been taken out of service.  [§1910.147(c)(9).] 
	D. Isolation.  All energy isolating devices needed to control the hazardous energy to the machine or equipment must be physically located and operated so that they isolate the machine or equipment from the source(s) of energy.  [§1910.147 (d)(3).] 
	E. Application of Lockout/Tagout Devices.  Each authorized employee(s) must personally affix a lockout or tagout device to each energy isolating device (or the group LOTO mechanism associated with the energy isolating devices) and no employee may affix a personal LOTO device for another employee.  [§1910.147 (d)(4)(i).]  During all group LOTO operations where the release of hazardous energy is possible, each authorized employee performing servicing or maintenance shall be protected by his personal lockout or tagout device and by the company procedure. 
	F. Stored Energy.  Following the application of locks or tags, all potentially hazardous stored energy or residual energy shall be relieved, disconnected, restrained, and otherwise rendered safe. [§1910.147(d)(5)(i).] 
	If there is a possibility of re-accumulation of stored energy, verification of energy isolation must be continued until the servicing or maintenance work is completed or the hazard no longer exists [§1910.147(d)(5)(ii).] 
	Monitoring may be accomplished, for example, by visual observation and/or with the aid of a monitoring device (test instrument) that will sound an alarm if a hazardous energy level is being approached.  The standard requires the employer to continue to verify isolation when energy leaks may reach dangerous levels.  This may involve means such as continuous monitoring for the displacement of oxygen or the buildup of flammable gases or vapors to concentrations approaching and exceeding the lower explosive level of a substance. 

	G. Verification of Isolation.  Depending upon the measures necessary to detect the presence of hazardous energy, the verification of isolation may involve the use of a test instrument (e.g., combustible gas indicator), a visual inspection, and/or a deliberate attempt to start-up machines or equipment.  Authorized employees shall take whatever means are necessary to test the machine or equipment to reliably verify that isolation and de-energization have been effectively accomplished before starting servicing/maintenance work on machines or equipment that has been locked or tagged out.  [§1910.147(d)(6).]  Energy control procedures must include these specific requirements for the testing of machine(s) or equipment to determine the effectiveness of LOTO devices and other control measures.  [§1910.147 (c)(4)(ii)(D).] 
	H. Servicing/Maintenance.  Servicing or maintenance work is performed on the locked out or tagged out machine or equipment. 
	I. Release from Lockout/Tagout.  Release from LOTO shall be accomplished in compliance with the requirements at §1910.147(e). 
	1. Inspection.  The machine or equipment area shall be inspected to ensure that it is cleared of nonessential items, which could result in employee injuries, and to ensure the machine or equipment components are operationally intact  (e.g., to check that safeguards are properly applied and functioning).   [§1910.147(e)(1).] 
	2. Employee Removal of Lockout/Tagout Device.  Each authorized employee must remove their respective lockout or tagout device from the energy isolating devices or from the group lock-box(es) following the procedure established by the company.  [§1910.147(e)(3).] 
	3. Employee Positioning.  Before re-energization, all employees in the machine or equipment area shall be safely positioned or moved from the area.  [§1910147(e)(2).]  
	4. Affected Employee Notification.  After the LOTO devices have been removed, affected employees must be notified by the employer or an authorized employee that the control devices have been removed.  This notification must be given prior to the starting of a machine or piece of equipment.  This communication alerts employees that the machine(s) or equipment is capable of being started up.  [§§ 1910.147 (c)(9) and (e)(2)(ii).]   

	J. Re-energization.  Energy may be restored to the machine or equipment. 

	V. Conventional Group Lockout/Tagout Procedures.  Conventional group LOTO procedures require the affixing of individual LOTO devices by each authorized employee to a group LOTO mechanism as discussed in this instruction.  The following types of procedures and illustrative examples address circumstances ranging from a small group of servicing/maintenance personnel during a one-shift operation to a comprehensive operation involving many employees over a longer period.  These examples are not intended to represent the only acceptable procedures for conducting group operations; instead, they illustrate several feasible alternatives for having authorized employees affix personal LOTO devices in a group LOTO setting. 
	VI. Alternative Group Lockout/Tagout (Control and Accountability) Procedures.  Under most circumstances, where servicing or maintenance is to be conducted during only one shift by a small number of persons, the installation of each individual's LOTO device would not be a burdensome procedure.  When complex equipment is being serviced or maintained, when there are many sources of energy, and/or when servicing/maintenance work extends over more than one work shift, OSHA permits employers to utilize an alternative procedure to each employee locking or tagging out each energy isolating device.  However, consideration must be given to the procedure's organizational structure, as previously described, in order to ensure the safety and control of each of the employees involved.  For example, in the servicing and maintenance of sophisticated and complex equipment, such as process equipment in petroleum refining, petroleum production, and chemical production, there may be a need for the adaptation and modification of normal group energy control procedures in order to ensure the safety of employees. 
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